( An exciting hobby.... for everyone

DEC.72

¥ New Series DEMO CIRCUITS

i
5 helog




. _! - [ [ ] i
meet the precusnog
SOLDERIN
'INVADER' XstRUMENTS
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

L1076 L646

BIT SIZE 1/4" BIT SIZE 3/16"
6.34 mm Dia. 4.75 mm Dia.
27 watts. 23 watts.
£218 £2412

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 ofimpeccable qual-
ity. You can depend
on ADCOLA day afterday.
That's why they'resopopu-
lar.You getgood service ...
reliability...from our famous
thermally controlled ADCOLA
Element and the tough steel
construction of this production
tool. ADCOLA day after day.

Send for NEW
catalogue today
ADCOLA PRODUCTS LT ADCOLA HDUSE GAUDEN ROAD LONDON.SW4 6LH

Postage packing paidon orders over £2.under£2.add £0-10
Models required

Name
Address

EE6

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 Rendar factory.

Standard, mini and sub-miniature sizes . .. plugs in both 4
screened and unscreened versions. . . socket bodies in high meiting
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

85“1 H A P A BANO
29 BROADCAST RECEIVER
| WiTH 3 in 1 AC/DC POWER SUPPLY SYSTEN

‘I JMAINS/BATTERY plus BUILT-IN BATTERY BOOSTER

>

OUR PRICE

+40p P. & P. £10-50
THIS NEW 1872 RADIO. No less than
3 VHF BANDS. Picks up Aireraft
Transmissions, Pop Pirstes, Tarxis,
Ambulsnces, Locsl Radio, Continental and
sll BBC, VHF Stations plus !ascinating
Public Service Transmissions we are not allowed to mention!

Even TV sound in certain areas, PLUS A SPECIAL

a| WEATHER-BAND. Frequency ranges: MW540-1600 KHZ, FM88-

108MHZ, Airband 108-145 MHZ, VHPF 145-175MHBZ, 23 semi-
conductors—12 transistors, 11 diodes and ther A ic {
control. 31° telescopic aerial. Runs off mains AQ 230/250 volts or oft 4 Ull
batteries, or use re-chargeable nickel alkali cell. Finished in strong leather
grained case with carrying handle, Approx. size 10§ x 6§ x 33°. Written
guarantee, Special magnetic sar-piece for personal listening, dry batteries FREE,
HURRY! Limited quantity only from Marktyme. Puily guaranteed.

Toge into the world with this amazing world
radio, A truly exceptional unit in performance
and looks—leatherette with stainlesa 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 diodea;
thermistor. Internal ferrite rod
antenna plus telescopic aerial.
8eparate tone, volume and tuning
controls with push-button selectors
for the 8 WAVEBANDS..Complete
with H{-Fi earphone for personal
listening. Frequency ranges: Long wave
150-350Kcs. Mediam  353-1605Kcs.
rine 1-6-4-5Mecs. Short Wave 12-24Mea.
FM/VHF 88-108Mcs. Aircraft 108-135 Mcs.
PUBLIC SERVICE BANDS 135-174Mcs. Fully
guaranteed.

N.B—=The Ministry of Post & Telecommunications has pointed oul that a

licence (nol generally available to the publicy is reguired for receplion of trans-
missions by Fire Brigade, Airesaft, Shipping, ete.

(Dept. ED?), 372 EDGWARE ROAD,
SONIC SOUND L(;NDON. W.2. Tel 01-723 0094.

AUD'O LTD Caliers welcome Monday to Saturday

9 am.-6 p.n.




HOME RADIO (Components) LTD , Dept. EE, 234-240 London Road, Mitcham,CR4 3HD. Phone 01-648 8422
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CHri-stmas 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 herl 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,

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
cheque or postal order for 70p

PSS an N A En S \) T e ay s o & ---------q
! i
= Name :
I Address. Please use .
The price of 70p l blqckl I
applies only to ' copitals l
catalogues pur-
chased by custo- ] HOME RADIO (Components) LTD. |
mers in the UK - I
and  to  BFPO U Dept. EE, 234-240 London Road, Mitcham CR4 3HD
addresses. .------------ ----------—J
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HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

/

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transist lud 8ilicon T in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Basy, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructlons included.
Output stage for any speakers trom 5 to 156 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled fibreglass printed circuit board,
amart brushed anodised aluminjum 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 specification;
Power output: 14 watts r.m.s. per channel into 5 ohms.
Frequency response: +3dB 12-30,000 Hz. Bensitivity:
better than 80mV into 1M} Full power bandwidth:
+3dB 12-15,000 Hxz. Baas boost approx. to +12dB.
Treble cut approx. to —16dB. Negative feedback 18dB
over main amp, Power requirements 35v. at 1-0 amp.
Overall 8ize: 12”w. X 8%d. x 2{"h.

Fully detafled 7 page construction manual and parts
list free with kit or send 18p plus large B.A.E.
AMPLIFIER KIT = . 21050 P. & P. 15p
(Magne'ic input components 30p extra)

POWER PACK KIT .. 23-00 P. & P. 80p
CABINET - .. o 2300 P. & P. 30p
(Post Free if all units purchased at same time)
Full atter sales service
Also available ready built and tested £21-00. Post Free.
Nots : The above amplifier da suitable for feeding two mone
sources info inpuls (e.g. mike, radio, twin record decks, elc.)
and will then provide mizing and foding facilities for

medium powered Hi-Fi Discotheque use, elc.

SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solld
atate audlo
amplifier, Brand
new components
throughout. 85
sllicon transistors
plus 2 power out-
put transistors in
push-pull. Full
wave rectifica-
tion. Output
approx. 13 watts
r.m.s. Into 8 ohm. Frequency response 12Hz—30KHZ
+ 3db. Fully Integrated pre-amplifier stage with separat®
Volume, Bass boost and Trebie cut controls. Suitable for
8-16 ohm speakers. Input for ceramic or crystal cartridge.
Senaitivity approx. 40mV for full output. Bupplied ready
built and tested, with knobs, escutcbeon panel, input and
output plugs. Overall size 3" high x 6" wide x 7§ deep.
AQC 200/250V.

PRICE £10-50. P. & P. 25p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top quality record player amplifier employing heavy
duty douhle wound mains transtormer, EOC83, EL84,
and rectifier. Separate Baas, Treble and Volume controls.
Complete with output transformer matched for 3 obm
speaker. Slze 7in. wide x 3in. deep x 6in. high. Ready
bulit and tested. PRICE £3-05. P. & P. 40p.

ALSO AVAILABLE mounted on board with output
transformer and speaker ready to it into cabinet below.
PRICE 25:25. P. & P. 50p.

DELUXE QUALITY PORTABLE R/P CABINET MK 1T
Uncut motor board size 14} x 12in., clearance 2in. below,
54in. above, Wil take above amplifier and any B.8.R. or
GARRARD changer or Bingle Player (except AT60 and
8P25). Bize 18 x 18 x 8in. PRICE $4:75. P. & P. 50p.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10° TWIX CONE
LOUDSPEAKERS

‘With large ceramic magnet and
plasticised cone surround.

8 ohms impedance £2-75_P. & P. 25p.

DE LUXE STEREO AMPLIFIER

AQ. mains
200-240 v.
Using
heavy duty
fully jsola-
ted malns
transform-
er with fall
wave recti-
fieatlon
glving
adequate
smoothing
with negli-
gible hum.
Valve line up:—2 x ECLS6 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control Is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear-of the chaasis.
Input eensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a y calculated
circuit, allows high valume levels to be used with negligible
distortion. Bupplied complete with knobs, chassis aize
11*w. x 47d. Overall height including valves 5%. Ready
built & tested to s high atandard. PRICE £8-92 P. & P. 45p.

4-8PEED RECORD PLAYER BARGAINS

Mains models, All brand new in maker’s packing.
LATEST B.S.R. 0108/C129 4-8PEED AUTOCEANGER.
With latest mono compatible cartridge £8-97. Carr. 50p.
With atereo cartridge £7-97. Carr. 50p.

SPECIAL BARGAIN OFFER!

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘‘Colorcoat™
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
B8P25 II and IIT. BLESB, AT60 etc. or B.B.R. C109,
C128, A321 etc. Choice of Black leatherette or Teak
grain finish. Bize 12}* x 14} x 3}” high (approx. 7§*
high, including rigid smoked acrylic cover).

ONLY 24-50. P. & P. 35p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100uA. For balance or tuning. Approx. size 17 x 1¥ x §*
deep. Limited number. 75p. P. & P. 10p.

Open 9-5.30 Monday to
Saturday
Early closing Wed. | p.m.

A few minutes from Sowth Wimble-
don Twube Station.

HARVERSON SURPLUS CO. LTD.

(DEPT. EE) 170 HIGH ST., MERTON, LONDON, S.W 19 Tel: 01-540 3985 | cH
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRES e

(Please write clearly)
PLEASE NOTE: P. & P

WARD

EL

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

100 -4 Watt Resistors
100 Ceramic Capacitors
100 Diodes

f1

£1

l Pack No. 1

100 Resistors
100 Ceramic Capacitors
100 Polystyrene Capacitors

1 Vero-board Cutter

£1

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

Pack No. 4

20 Assorted Unused

£1

BC108 Etc.

Marked, Tested Transistors.

£1

J Pack No. 5

1 Transistorised Signal Tracer Kit
1 Transistorised Signal Injector Kit

‘ Pack No. 6

£1

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

£1

100 Resistors
100 Capacitors
(Assorted Types)

| Pack No. 8

INDUSTRIAL USERS!

We have access to some of the largest stocks of transistors and 1.C.s In Europe. Some sample prices are glven below. Regret that it Is not possibie to
supply less than 100 of any one type at these prices. All marked and to full speclfication, Please 'phone or write for Immediate quote should types you

'Aequ:mg not be listed. s

49 .. . . 1371138 .. .. 46p palr 2N 3055 .. . .. 3p each 741C (TO5 or DIL) .. 27
AD 161/162 2N 1613 .. o .. 8p each 2N 3053/4037 .. .. 34p pair 723C (TOS or DIB . “:
AF 124 .. 2N 1711 ., - $p each 2N 5179 .. a .. 3p each

BC 141/181 in 3p palr 2N 3053 .. i 1p each 709C (TO5 or DIL) .. 25p

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.
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ALMOST UNBELIEVABLE! Think of the year 1984 and
what might be produced then—now get the fantastic ASTRAD
17 and SEE for yourself that the incradible Russians have
done it all NOW! It’s the radic perfectionist’s dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radic sesm
like a ‘crystal set’’} C | with opti | battery efimi

for both battery and mains use! We're almost giving them away
atonly £20 - 75—a mere fraction of even today’s Russian miracle
pricel *We chalienge you to compare performance and value
with that of £80 radios! Test 7 davs, we'll refund instantly if you are
not astounded! Elagant black & chrome finish facia, set in
fabulous Cabinet built case—constructed of fine Russian
hardwood In beautiful Teak Veneer finish—prevents vibra-
tion, ensures purar & sweeter tone than ever| Volume controlled
from a whisper to a roar that would fill a hall! Much wider band
spread, for absclute *‘pin-point’’ station selection! Plus
““MAGIC EYE’' tuning level indicator for ultra perfect tuning
sensitivity! Yes, the Russians have surpassed themselves, proving
again theig fantastic ability in the field of electronics and brilliantly
reflecting their advanced micro-circuitry techniques in the field of
spaceship and satellite communications. Yes, EVERY WAVEBAND
instantly at your fingertips including Standard Long, Medium,
Short and Ultra Short Wavaes to cover the four cornaers 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 ail over the world!
Expensive TURRET TUNER side control waveband sefection
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
fllumination! 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 *r ble** tel ic aerial di to

39ins approx. It’s also a fabulous CAR RADIO. Can alsc be used
through ex n amplifier, tape recorder or publlic address

& gettr

EAST EUROPEAN MIRACLE

PERSONAL PORTABLE
and CAR RADIO

I 3
B==3

FANTASTIC!
Brand spanking
new from East
Europe — we
bring you this
incredible 2-in-
| Radio! First

‘ﬁ"'/gﬁc 2‘in'
NOW WORLD

— W0, | e, mmkert

/ fs‘%] POS‘\“O“ :t:gm‘ho‘:{mch& out: crazy pr'icef
(ot v will justrty: toves| e mdat
100! (G srree ﬁu:,srq handlefor PORTABLE} %8+ mar,
S WAVEBAND W withits own batlenks: made. S
: o, P

loglcal inprove.
ment. |5 SEMI.

$
| Y’ CONDUC-
W] _RNU TORS! 9 Tran-
v, sistors.5 Diodes
. ; A é;» and _Stabiliser!
! F O U R
® W A V E -
» BANDS! Yaeas

WY f VHF  model

L~ ‘ with AM/FM

Box, Po o 52{35, / Shore. macat
ort Wave-

uNo e bands! Wil

get stations

around the world, including Standard Long, Medium and Short Wave, also
focal and new stations not yet operationall Built-in internal ferrite aerial plus
5 section 26in. swivel telescopic aerial. On/off/volume and tone controls.
Clear Station Salector Dial. Waveband selector! Equally wonderful
in CAR or HOME! TWO Tuning Dials for flat or upright use as iflustrated,
RUNS OFF 12 VOLT BATTERY | (AS A PORTABLE it runs on standard
batteries). PLUG IN 12 VOLT ADAPTOR JACK PROVIDED and
automatically cut out internal batteries, using car battery onfy! Don’t you
think it's miraculous? Span the Oceans and pull in hundreds of transmissions
day and night, including short wave—aeven in car | BUT WA[IT.—simply
remove Radio from car, *snap on’’ optional carry handle AND YOU HAVE A
DE-LUXE PORTABLE, with additlonal upright tuning dial. WRITTEN
GUARANTEE. Only £9:95 box, post 45p. *Sprung all metal matching
detachable carry handle (as illus.), and batteries only 25p ex. if required.
Match with sets costing £35 or more. Send and Test 7 days. Refund if not
delighted or call, Order by post to Uxbridge Road address, or call at
alther store.

I COMMERCIAL TRAVELLERS NOTE: Merchandising office at Holborn Store.

JUST  THIS YEARS NEW *'c

ARLVED! RUSSIAN MIRACLE!

o oAtt
q8a’

SHORT WAVEBANDS g

(V.

H.E ALY

MAINS/BAT TERY
ELIMINATOR £1-4sextra

systeam. SIZE l4ins x 10{ins x 4}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 £20:7S
(with mains/battery eliminator £1:-48 extra) BOX, POST, ETC. 50p. *BUT WAIT, for only S5p extra
you get the sensational “COMPUTERISED WORLD TUNING GUIDE (it enables you to time.
i 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 earphonae for personal listening. (Sorry—We cannot change these new
radios for any earlier mode! purchased.) HURRY! Send today or call at either store.

HE FABULOUS “IWE
) 1y 357 0o WORLD
ASTRAD 1T =5 st
- ‘! iaungg’.";f,’,g"a W Phony

Ve tuning 4‘
te T

usul d
WA \pORTABLE RADIO
MMUNICATION

RECEIVER F
=

TRANSISTORS
]
i -

levelindicator

AND DIODES’

WAVEBANDS:
ANDARD LONG and MEDIUM

TRA SHORT WAVES

With remote
control
microphone.

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 £12- 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 controf) AND AUTOMATIC LEVEL CONTROL. No fiddling
with awkward tape and reels, just ‘‘slap-in’’ a cassette and off you gol
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere),
Amazing performance ensures perfect tapings and superb reproduction! Remote
control microphone. Rapid Rewind! Fast forward! Beautiful tone from a whisper
to a roart C letely self ¢ ined—record anywhere, Indoors or out!
Runs on standard batteries AND 220/240v. AC mains. Separate jacks for
remote control microphone, etc. Size $4in. x Sin. x 24in. approx. Deslgn can’vary
Slilhl|¢ With carry handle. WRITTEN GUARANTEE and full instructions.
ONLY £12:49 g‘olt, atc,, 31p. wRefund If you don’t agree we could charge up
to £26-971 BONUS O#FE (on. per customer)—Cassette tape, set of
standard batteries, AND microphone stand ail 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 £23.78
carr. extra 35p. (Standard batterys and cassette tape 15p extra if required),

Dept. EE/13, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
Wil sA@, Fri Is

LONDON (Thurs. I, Fri. 7). o at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.) BO'IPH STORES OPEN FROM MONDAY TO

SATURDAY FROM 9 A.M. UNTIL 6 P.M.
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USED EXTENSIV!LV BY INDUSTRY, GOVERNMENT DEPARTMENTS,
DUCATIONAL AUTHORITIES, ETC.
W COST QUICK DELIVERY @ OVER 200 RANGES IN STOCK
SIS . ©® OTHER RANGES TO ORD

NEW “SEW"
CLEAR PLASTIC
METERS
e
i TYPE SW.100
H Loy
20V.D.C... 2340
...... £3-81 50V.DC. £3-40
sow -850 A £3- 80 300V. D.C. 23-40
100uA 23-80 1amp. D.C. £3-40
1004—100“‘”-70 & amp. D.C 23-40
S00uA ... 23-50 300V. A.C ﬁ:g

DESIGNS!

BAKELITE PANEL
METERS
TYPE S-80

80 mm.

square fronts

2-85
20V D.C... 2285

“SEW" CLEAR PLASTIC METERS

T MR 85P. “h x 43in. tronts,

23-98
DO—O—BO[LA ”40
100uA 23
100-0- lOOuA!S 30

B Meter lmA 1.8 15
VU Meter.. £3-85
lamp. A.C.* 2810
8 amp. A.C.* £3-10
10 amp. A.C."23-10
20 amp. A.C.°£3-10
30 amp. A.C.°23-10

310

Type MR.52P. 2}in, square tronts.

— 40 | 20V.D.C... 220
80-0-50uA #8285 | 20V.D.C... £2-20
".. £385 | 50V.D.C... 8820
100-0-100uA £2:75 | 300V. D.C. 4220
... £2-88 18V, A.C. .. #2:30

ImA ... .. £2.20 | 300V.A.C. $2-30
. B Meter ImA £2-3¢

VU Meter .. 23-50

| 1 amp. A C.o 2220

* £2-20

p. A
lOlmp AC.° 1220
20 smp. A.C.*£2-20
| 30 amp. A.C.*82-20

BOOuA .... $2-65
500-0-500,.A £2-40
1mA ...... 2240

22
22
22.
8 Meter ImA 42+
VU Meter.. 23
50mA A.C. *22:40
100mA A.C.°22
200mA A.C.°£2
500mA A.C.°L
1lamp. A.C. . 2240

5 amp. A.C.* £2-40
10amp. A.C."£2-40

20amp. A.C.*22-40
Soﬂp.LC.'ﬂ%O

50 amp. .. 2278
$V. D.C. .. 2240

*MOVING IRON—
ALLOTHERS MOVING COIL
Please add postage

SEW EDUCATIONAL
METERS

Type ED.107.
overasll 100mm x
#0mm x 108mm.
A new range of high
quality moving coll
instruments ideal
for school experi-
ments and other
bench applications.
3° mirror scale. The
meter movement ls easily accemible to
demonstrate internal working. Avallable
in the following ranges:

.. 2550 20Vd.e.

300V d.c. ... 8485

1 ak . 8485

50-0-50,3A ... £8-20

1-0-1mA. . 2485 Dun) ran

lAde. . .. 84-85 WOmA/BA d.c.25-10
BA de .. 8485 BV(50V d.ec...8510
10V d.c. 2485

740

Typc MR.38P. 1 ll 32in. nnuo fronts.
o o 200mA . 21:78
- - l 300mA .

| 500mA .

750mA
_k\ L I 1 amp.
&3 g i | 2 amp.
5 amp.
- 10 amp
3V. D.
LA . 280 | 10V. D
80-0-60uA €210 | 16V. D
100uA .... 22110 | 20V. D.C.
100-0-100A £1 85 | 50V. D.C.
200, BTN 100V, D.C
500, £21-80 | 150V.
500-0-! 500uA £1-75 | 300V. D C.
1mA 126 | 500V. D.C.
1-0-1mA .. 81-75 | 780V. D.C
2mA . £1- 158V. A
SmA . 50V. A.C
10mA | 160v. A.C.
20mA 300V. A.C,
BOmA ... 500V. A.C. 85185
160mA ... 81- 8 Meter ImA 81-85
150mA .... 8175 | VU Meter.. £2:30
'l‘no MR.45P. 2in. square fronts.
L. 82:80 | 5 amp. . £1-85
50-0-80uA  £2:30 | 10V.D.C. #£1-85
100, o0 -30 [ 20V.D.C. .. 8185
100-0-100u:A 22:05 | B0V, D.C. 4185
204), ... 2205 | 300V.D.C. 8185
500uA .... 8185 | 16V. A.C. .. £2-00
500-0-500zA 21-85 | 300V. A.C. 2200
1mA ...... 81-85 | B Meter ImA £2-05
SmA ...... £1-85 | VU Meter.. 2250
I0mA .... 8185 | 1amp. AC.*£185

5 amp. A.C.* £1-85
.. 81 10 amp. A.C.*£1-85
.. 21-88 | 20amp. A.C.*£1-85

- £1-85 ! 30amp. A.C.°£1-85

“SEW" BAKELITE
PANEL METERS

Type MR.05. liln.l square fronts.

[2.77V SR
50;

WA 28-
50-0-00uA  £2-60
100324 2260
100~0—100;.LA 22:850
O0uA £2-45
5004)400;4Al2 16
. 8215

D. ¥
50 amp, Acuzu

VUMeter .. 23-40

EDGWISE METERS

Type PE.70. 8 17/3%2in. x 1 15/32in, X
H in. deep.

50uA ... B00uA .... 83:05
60—2‘60# :;:g ImA ...... 8270

A 300V. A.C. 4270
100 ‘”“‘ﬁﬁf; VU Meter.. 8376

lcnd tor {liustrated brochure on s:w
Panel Meter for

ROUND SCALE TYPE PENCIL TESTER
MODEL T5.68
Completely portabie, simple

40 use pocket sized tester.

G@ RAnxu 0/3/30/300V  AC
@ at 2,000 o.p.v.
Rnhunce 0-20K ohms.

ONLY 21-97 P, & P. 13p,

HIOKI MODEL 720X
20,000 O.P.V,
Overload protection.
8/25/100/600/1000 VDC.
10/50/250/1000 VAC.

50 wA/250 mnA. 20K/2 meg
ohn. =5 to 82db.
£4-97, P. & P. 16p.

Mode) 8-100TR MULTI-

SEYWOOD §W-500
50K Q/Volt. Mirror
scale DC Volts
0.6/3/12/30/300/600,
DC Current 20uA/6/
600mA Resistance
lOK/lOOKIl Helllo
Meg. Decibe

to +57 db. ruso
P & P. 15p.

TME MODEL TW-S0K 46
ranges, mirror scale, 50K [Vol.
D.C. OK [Volt AC. D.C.:
, -6, 1-25,2-6, 5,10,
25, 60 125 260 500, 1000
AC. Volu: 1, 3, 5, 10, 26.
50, 125, 250, 500, 1000V. D.C.
(hmnt'. 25, 504, 28, B, 25,

, 250, 500mA, 5, 10 amp.

esistance: 10K, 100K, 1
MEG, 10 MEG ﬂ Decibels: -20(0 +81:8
dB. £8-50. P. & P. 174p.

TE-16A  Transistorised
Signal Generator. 5
renges 400kHz—30mHz.
An [nexpensive instru-
ment for the handyman.
Operates on 9v battery.
Wide easy to read scale.
800kHz modulation.

3% x 6§ x 3kin,
Complete with instruc-
tions and leads. £7-97. Post 25p.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nsl generator covering
120 Kcfs-500 Mc/s on
6 bands. Directly cali-
brated Variable R.F, at-
tenuator, audio output.
Xtal socket for calibra.
tion. 220/240V. A.C.
Brand new with Instruc-
tions #18. Carr. 37¢p.
8lze 140 x 215 x 170
mm.

METER TRANSISTOR
TESTER 100,000 o.p.v.
MIRROR so.u,z OVER-
LOAD PROTECTI

b o/ 12--&/3/12/:0/1201300

0/6[30[120[600 V. AC.
0/12/600uA/12/300MA /12

Amp. .
0/10K 1 MEG/100 MEG,
—20 to + 50 db.

0-01— -2 mfu.

Transistor tester measures Alpha, beta and
Ico. Comvlete with batteries, instructions
and leads. £18-50, P.P. 25p.

MODEL 500 30,000 O.P.V.
with overload protection
mirror scale 0/-5/2-6/10/26/
100/250/600/1,000 V.
0f2- BllOI‘L’)IlOOI?bOIbOOI
1,000V. A.C. 0/50uA[8/50/
M)OmA. 12 asmp. D.C.
0/60/K/6 Meg./60 Meg (1.
£8-874. Post pald.

TMK LAB TESTER.
100,000 O.P.V. &in.
Bcale Buzzer Short 7
cuit Check. Bensitivity:
100,000 0.P.V. D.C. 5K
{Volt A.C. D.C, Volts:
-6, 25, 10, 50, 250, 1,000
V. A.C. Voits: 3, 10, 50,
50, 250, 500, 1,000V.
D.C. Current: 10, 100uA,
10, 100, 500mA, 2-5, 10
amp. Reslstance: 1K ' IOK 100K, lOMEG
100 MEG(). Declbel, 10t +49db. Plas-
tie Case with Carrying Handle. Bize 7jin.
x 8fin. x 3fin. $1890. P, & P. 25p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A first class versatile in-
strument manufactured tn
U.8.8.R. to the highest
standards. Ranges: 2-5/10/
B50/250/500/1000v D.C. 2-5/
1016012501500110007 A.C.

Current 100 \rA/l/loI
loOmA/lA Resinta
300 ohm.(3130/300K13H ﬂ.
Complete with batteries,
test leads, instructions and
sturdy steel carrying case.
OUR PRICE £6-97 P. & P,

P.

P
<

FTC-401 TRANSISTOR TESTER

Full capabilities tor mea~
suring A, B and 1
NPN or PNP. Eq
adaptable for checking
diodes. Supplied com-
plete with instructions,
battery and leads.
£6-974. P. & P. 16p.

c

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

A Dew portable
bridge offering ox-
cellent range and
accuracy at low
cost. Ranges: R.
10-11-1 megQ

240° Wide Angle ImA Meters

MWI1-6 60mm square 23974

MW]1-8 80mm square M7}
P. & P. extra

HENRYB 8 Ranges2= %C.lom’;t lllOde
6 Ranges +2%. TURNS RATIO 1:1/1000-
1:11100. 8 Rangea +1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA
Meter indication. Attractive 3 tone metal
ease. Bize 7§ x 5 x 2in. £80, P. & P. 25p

230V/240V SMITHS
SYNCHRONOUS

GEARED MOTORS
Bullt in gearbox. All brand
msv and boxed 30 RPH CW:

H CW; 20 RPH CW;

'I RPH ACW 30 RRH CW;
50p each, Paﬂ 13p.

T0-3 PORTABLE OSCILLOSCOPE
be. Y amp. Sensitiv-
lty 0 v p-p/CM. Band-
width 1-5 cps-1-8 MH3z.
Input imp. 2 meg Q 25pF
X amp. sensitivity 0-Yv.
P-p/CM, Bandwidth 1.5 cps
~800KHz. Input imp. 2
meg {2 20pF. Time base,
5 ranges 10 cpe-300 KHx,
8ynchronization. Internal/
external. Mluminated scale 140 x 215 x 330
mm. Weight 13} 1b. 220/240V. A.C. Supplied
brand new with handbook. £40-00. Carr. 50p

HONEYWELL
DIGITAL
YOLTMETER
VT.100

Can be panel or

sures 1 volt D.C.
but can be used to measure a wide rangs ot
AC and DC volt, current and ohms with
optional plug in cards. Speclfication: Accu-
mey: 4+ 0-2, 4 1 digit. Resoiution: 1mV.
Number of digits: 3 plus fourth overrange
digit. Overrange: 100% (up to 1-989). Input
impedance: 1000 Meg chm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, tull scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:

110-230v. A.C. 50/60 cycies. Overall size:
5iin. x 2 13/16in. x 8 3/168in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED ONLY 235-00. Carr. 50p.

G. W. SMITH
& CO (RAD!O) LTD,

Also see opposite page

Everyday Electronics, December 1972
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33’5% OR MORE
SEND S.A.E. FOR-
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS

TELETON SAQ-2068

SR STEREO AMPLIFIER
0129 Mono 26850
Cl37 28-35
MP680 2975 i
610. 21265 GOLDRIRG
810 . 281- GL69/2 .. 18-50
MP80/ GL69/2/P .. $24-20

G800* .. 21295 QL72...... £23-50

"

;:ggg/;;gll 216:08 gi:’,&’r ﬁ% Latest exciting release. Brand new tmodel.

G800® Il10-50 GL75P 235-25 | 6 + 6 watts rms. Inputs for mag. xtal, aux
MP60 TPD?2 £14-35 LID75 2380 | tape. Volume, bass, treble, silding bAl-nce,
610 TPD! £1895 £3.95 | scratch fiter and ‘loudneas _controls.
510 TPD1 #1705 o .. ste 95 OUR PRICE £22-95 Carr. 37p.
201/TPDs  £8-76 | QLB8SP/C .. 256 — o
HT 70 .... £13-99 LID8S . 24 95 SKYWOOD CXSOS COIIU!ICA'HON
HT70/ G101P/C . 120 50 | RECEIVER

G800* .. #1726
HT 70 Pack 12035 | Dooner.. 23395 |
B0 PLISC ... £51-35

800° .. £23:80 | PLASS .... 28265

GARRARD THORENS
2028 T/C*.. 28-80 TDI1256/11 .. £68:50 | =,
40B® . ... 20 25 TD123AB/11
8P25 IIT .. £10-25 £289-95 | Bolid state. Coverage on 5 bands 200-420
8L65B .... 21376 TX25...... £696 | KHz and -55 to 30 MHz. Illuminated slide
AP76 . £17-95 TD160C .. £56-95 | rule dial. Bandspread. Acrial tuning. BFO.
BL72B .... 22195 TD150 .... £28-50 | Ave. ANL. ‘B’ meter. AM/CW/88 B. Inte-
SL9SB . ... £32:25 TD150A XI £35-95 | grated speaker and phone socket. Operation
40)...as 225 TD150AB 11 £39-95 | 220/240v AC or 12v DC. 8ize 325 x 266 x 180

95
ZERO 100A £38-35
ZERO 1008 £36-05

TD1560 Plinth £3-80 | mm. Complete with instructions and circuit.
TXII...... 2380 i3000 Carr. 50p

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

HA-10 STEREO
HEADPHONE
AMPLIFIER

Decks supplied with
eartridge ready
wired in teak ven-
eered plinth with
eover.

Garrard 20‘351(:./;31‘1\1101).. 21275 | #597. P. & P. 13p.
arrard 8P25 I1J/OTAHCD ...... £1595 = e
Garrard 8P25 111/G800. f1705 | TAPE cAssETTES
Garrard 8P25 III/M75-6 .. 218 Top quality Hi Fi Low Noise In Philips
Garrard 8P25 III/M44.7 .. 21978 | Library cases.
Garrard 8P25 III/M44-E .. £20-95  C60 S for 5p 10for 2235 P. & P.
Qarrard 8P25 IT1/M55-E 22240 C90 3for £1-05 10 for £3-30 10p
Qarrard AP76/G800 . ........ £27-95 C120 3 for £1-35 10 for £4-20 extra
Qarrard AP76/M75-8 230-25 | Tape Head Cleaner 30p each
Garrard AP76/MS3E . 23050 | ——
Garrard AP78/M78EJ £232-50 | % TRANSISTORISED FM TUNER
Garrard AP76/GB0OE .. 23075 ANSBISTOR
Garrard AP76/M44-E .. 230-50
Garrard AP76/M78ED . £38-95
BBR McDonald MP60/G800 . . 2750 | ONLY 6x4x2}in.
BBR McDonald MP80/M44-7. 219-50 3 I.F. stages.
B8R McDonald MP60/M44-E £20 25 Double tuned dis-
Goldring GL72/G800 .. .. £34-60 criminator. Ample
Goldring GL75/G800 ............ £238-95 output to feed most |
Goldring GL75/G800E 241-05 | amplifiers. Operates on 9 V battery. Coverage
Carriage 50p any item. 88-108Mc/s. Ready built ready for use. Fan-
tastic value for money. £8-87}. P. & P. 12}p.
—— | - Btereo multiplex adaptors u D’n
EA.4l REVERBERATION 04312 MULTIMETER .

AMPLIFIER Extremely sturdv lnstmment for general
Selt contained, transistor- electrical use.
ised, battery operated. 0/ 3/1-5/7- 5130/601150/3001
B8imply plug In  micro- | 600/800 VDC a 5m
phone, guitar, etc., and 0/-3/1-B/7- 5[80/60[150[300

output into your amphifk
Volume control. depth
reverberation control.

cabinet. 7 x 3 x 4}in.

RECORD DECK PACKAGES

All silicon trans-
istor amplifier oper-
ates from magnetic,
cenmlc or tuner Inputs with twin estereo
headphone outputs and separate volume
controls for each channel. Operates from 9v
battery. Inputa §MU/100MU. Output 50MW.

600/900V

0/300uAIl 5/6[50[60[150[
600MA[1-5/6 AMP,

011 6/8/15/60[160[600MA[

er.
of
Beautiful

walnut
£5-97. P. & P. 15p.

LATEST CATALOGUE

Our 7th edition gives

comprehensive range of HI-FI EQUIP-
MENT, COMPONENTS, TES8T EQUIP-

0I200 Q/.'!KI.’!OK Q.

Accuracy DC 1%, AC1-6%.
Knife, edge pointer, mirror
scale. Complete with sturdy
metal carrying case, leads
and instructiona. £850 plus P. & P. 25p.

full details of a

MENT and COMMUNICATIONS EQUIP-

Ideal for home,
office, stores, fac-
torjes, ete. Bupplied
, complete with bat-
teries, cable and
free instructions.

EKX LOUDSPEAKERS
Mode] 350. 13° x 8” with
single tweeter/crossover,
20-20,000 Hz. 15 watt
RMS8. Available 8 or 18
ohmn £7-28 each. P. &

Model 450. lJ' x 8" with
twin tweeter

|
PHILIPS GA308

SPECIAL
OFFER!

TRANSCRIPTION
TURNTABLE

2 speeds 33} and 45
rpm. Lightweight
tubular eounter-
balanced armn. Belt
driven low speed
synchronous motor.
Viscous damped
pick up lift/lower device. Complete with
teak plinth and hinged cover. QAS08 less
cartridge (List £36-55).

OUR PRICE £24:50. P. & P. 50p.

GA308 PU with GP400 stereo magnetic
cartridge (List £47-63)
OUR PRICE £29-95. P.

& P. 50p.

SINCLAIR EQUIPMENT

Project 60. y =
" (9008
offers.

2 x Z30 amplifier, stereo 80 pre-amp, PZ5
power supply. £15-95 Carr. 37jp. Or with
PZ6 power supply £18-00 Carr. 37}p. 2 x 250

lifler, stereo 60 pre-amp, PZ8 power

55-18,000 Hz 8 watt
. RMS. Avaliable 8 or 15
' s ohmas. £3-62 each. P. &
___P. 25p.
TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCF. HEADSET
Benritive, soft earpads,
adjustable headband.
Magnetic, impedance
2,600 ohms.
_$1:87. P. & P. 18p.
MP7 MIXER PREAMPLIFIER
8 microphone in-
puts each with
individual gain
controis enabling
mixing

supply. £20-25. Carr. 37}p.

Transformer for PZ8. £2-97} extra.

Add to any of the sbove £4-4b for active
Blter unit and #1800 for pair of Q16 speakers.
All other Sinclair products in stock.

2000 Amp £21-08 Carr. 37§p.; 3000 Amp
£28.60 Carr. 374p.: Neoteric Amp 243-96
Carr. 37}p IC12 £1-80 Post 10p
PROJECT 605 — £20-97, Carr. 37p.

WHARFEDALE MID-

RANGE HI-FI UNITS

An used in world famous
ayetem. 8° dia. Impedance
4/8 ohma. High flux cera-
mic magnet, 20 watta rma.
Brand new £1-50. Carr. 37p.

{acilities. Battery operated. 9}° x 5 x 3°.
Inputs Mics: 3 x 3mV 50K ; 2 x $mV 600 obm.
Phono meg. 4mV B0K. Phono ceramic
100mV 1 meg. Qutput 250mV 100K.

97. P. & P. 20p.

1021 STEREO LISTENIKG STATION
B N

For balancing and
gain selection of
loudspeakers with
additional facility
for sterec headphone
switching. 2 gain
conlrols. speaker on-oft stide switch, stereo
| eadphone sockets. 6~ x 4° x 24°. £2-25,
P. & P. 15p.

LB4 TRANSISTOR TESTER
Tests PNP or NPN transis-
tors. Audio indication. Oper-
ates on two 1-5v batteries.
Complete with all instruc-
tions ete. 24-50. P. & P. 20p

230 VOLT A.C. S0
CYCLES RELAYS

Brand new. 3 sets of
changeover contacts at
5 amp rating. 50p each.
P. & P. 10p (100 lots £40)
Quantities available.

enamel.

High quality ceramic construction. Windings embedded in vitreous
Heavy duty brush wiper. Continuous rating. Wide range
ex-stock. 8ingle hole fixing, iin. dia. shafts. Bulk quantities avaiiable.
28 WATT. 10/25/50{100/250/500/1000/1500/2500 or 5000 obms, 90p, P. & P. 7§

UNR-30
RECEIVER

4 Bands cover- ¥

ing 550kc/a-30 13 ) a o ]
mefs. B.F.0

Built-tn spelkzr 220/240v. A.C. Brand new
with instructions. £15-78. Carr. 37}p.

LA!‘AYETTE RA-GDO SOLID STATE
RECEIVER

Qeneral coverage
150-400kc/s, 550
ke/s-30mefs. FET
front end. 2 mech.
filters, produet
detector, variable
B.F.0., noise limi-
8. Meter, Bandspread. RF Galn. 16" 3
9!' x 8. 18 1bs. 220/240v. A.C. or 12v. D.C
Brand new with Instructions. £50. Carr. 50p

TE-65 VALVE VOLTMETER

High quality instrument
with 28 ranges. D.C.volte
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.
£217-50. P. & P. 30p
Additlonal probes avall-
able: R.F. £2-12}; H.V.
22-50.

50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohmas, 21-15 P. & P. 7|p.
100 WATT l/b/lO ‘25150 100/250l500 1000 or 2300 obms, £165 P. & P. 7jp.

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

$-260 Genera! Purpose Bench Mounting
1 £7:00

$-260B Panel Honnun;

MENT. FRFE DISCOUNT COUPONS | MCA. 220 AUTO- l TT 2.8 A:= 28-05 2}5 :mp Lsos
VALUE S0 MATIC VOLTAGE ] 8 Amp £117 ";ﬁ“’%ﬁ’ﬁ‘&"
, I S Amp -
- tally iis. | STABILISER o ml=I 10 Amp  £22-50 INPUT 230 VOLT&,
trated and | [nput 88-125 VAC or 176- | ., g |l 12 Amp £93-60 50/60 CYCLES,
PRTH detailing | 250VAC. Cutput 120VAC Lﬂ.‘- ¥ A 20 Amp 249 00 OUTPUT v.:munu:
— thousands of | or 240VAC. 200VA rating. SR @ } 3 25 Amp £58-00 0-260 VOLTB.
YL Qi h bargains. £11-87, Carr. 50p. 40 Amp  £82-5 Bpecial discounts for quantity
LT SEND NOW
: | RADIO)LTD
ONLY | JUJIN
40') 10 TOTTENHAM CT. RD. LONDON, W.1 Te 01 6372232 ., cac
27 TOTTENHAM CT. RD. LONDON, WA 01-636 3715  rcome ANl Mail Orders to-
P&P 58 TOTTENHAM CT. RD. LONDON, W Tel 01-580 0670 monoay 10 ‘L"‘: :3:;’5"9'0" Sicen
mmmee oyl 10p LE STREET, LONDON, W.C.2 Tel: 01-437 8204 sayuRDAY S P, i
SLE STREET, LONDON, W.C.2 Teolk 01-437 9155 g, p-gpw | 7oV 0172626562

' GWARE ROAD, LONDON, W.2

Everyday Electronics, December 1972
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MICROSCOPE m
An extremely modestly priced yet efficient
microscope capable of magnification up to 750 J
times with clear, sharp images. This model is

of the self-llluminating type and incorporates :

an easily rotatable four-position turret

magnifying lens selector with rack and pinion

focusing. The crackle black metal body houses

the batteries for adjustable light illumination.

Sample slide also provided.

Price each £4-95

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.1111 is
presented in two-tone grey with 4°
matching lead and fitted plug.
Impedance is 8 ohms,

Price each £2-90

AUTO BURGLAR ALARM
Designed for easy installacion on any car
(whether 6 or 12V) this device activates

the horn when a theft is attempted of
expensive equipment or personal belongings.
This neat unit only 54 x 23” x 1” deep on
fixing backplate, reacts when the vehicle is
disturbed or rocked and continues its
warning for 15 seconds after tampering.

The sensitivity of the device is adjustable
and controlled by 2 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 0 ‘28p
3 button 2 pole 6 way interlocking, interchange switches
suitable for car radios, D.L.Y. stereo and many other uses o °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).
Coppnz laminate and all materials available to make your own printed
circuit boards.

Lamps and lampholders for every requirement. Ready Built Circuilts
and Modulas,

Freeszer and Cleaner aerosol sprays.

ack plugs and sockets.

arlety of speciality products.

Resistors, Capacitors.

All orders value £2 or over post free. Other orders please add 10p P. & 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,

addresses only,
To GSPK (Sales) Limited

Dept. E.E., Head Office, Hookstone Park, Harrogate, Yorks.,, HG27TBU

ALL
CALLERS | ordering) for catalogue
WELCOME | Name

I
A
MON. to PRI | 1447

9-5.00

—— ——— ——— — — — — — —

Please fill in the coupon and send with 10p (refundable on |

. S e a— O — E.E;J

742

1 AN NN NI -

; Global’s GOLDEN )
©® Guarantee @ Y
Wi GUARANTEE THAT WITHIN 7 OATS OF PURCNASE

W A D L ek Lot

WITHOUT QUESTION. AFTER 7 DAYS GOODS ARE
COVERED BY MANUFACTURERS 12 MONTHS

B0/

GARRARD

s, 817745 | rwesssror sy
Amstrad Multiplex 3000 £28-6%

Garrard SP25 Mk. 11 Armstrong 523 £39-50

Goldring GB0O Armstrong 524 £31-45

Teak olinth and tinted cover. All Rogers Ravensbrook FET4

leads supplied. (Chassis) £31-00
Please add £1-25 for P. & P, Rogers Ravensbrook FET4
2 (Ease:) N ETE £34-95
ogers Ravensbourne
TURNTABLES (Chassis) £43-00

Please add 75p for P. & P Rogers Ravensbourne FET4

arrard SP25 Mk, Il * 2995 {Case £47-50
Sarrard SEASNHel €335 | sinciair PRO6O (Module)  £15.78
Garrard SL65B £13-95 Sinclair 2000/3000 Tuner £31-00
Garrard 401 £28-95 Philips RH6%0 £33-00
Garrard Zero 100 (Auto) ~ £36-95 | Leak Delea FM (Cased) £53.75

Garrard Zero 100 (Single)  £35-95 Leak Delta AM/FM (Cased) £60-75
£10-00

Garrard 3000 Alpha Highate FT 150 £34-93
Garrard 2025TC with Sono- e TUNERIAMPL'F'ERS
pene STAHC % | Pteasaadd7spfore.ar,
Goldring GLT2 £21-60 Alpha Highgate 150 £44-23
Goldring GLT2IP £28-35 Armstrong 525 (Te: k cased) £69-48
Coldring GL7S £26-90 Armstrong 526 AM/FM
i k cased) €77-75
Goldring GL75/P 0390 | | (e 58 €120-95
Goldring 101 PC £20-00 Philips RH781 £50-00
Wharfedale Linton & cart.  £26:50 Ph'l!p RH702 82
Thorens TDI25 AB Mk. I TPy RITO! N
Th?:;r"l"oodlus% Mic. 1l gz;g Goodmans One Ten £98-00
) ? Rogers R/brook (Teak) £77-50
Thorens TDI50A Mic. I} £32-95 Rogers R/brook (Chassis) £72-00
. Alphd FR 3000 New prod. £66:00
AMPLIFIERS SPEAKERS
Please add 75p P. & P, i
Amstrad 8000 Mk. gr3.95 | Tlense add €125 P & P oo iy
Amstrad 12000 €26-90 | Wharfedale Denton 2 £28-50
Amstrad Intagra 4000 €21-95 | wharfedale Linton 2 €35-73
Armstrong 521 (teak cased) £44-40 Wharfedale Melton 2 £47-43
Alpha Highgate 212 €24-95 | wWharfedale Dovedale 3 £59-90
Alpha Highgate FA300 £30-95 | Cqlestion Ditton 120 £38-50
Alpha Highgate FA400 £34-50 Celestion Ditton 15 £52-00
Keletron 700 new prod. £19:50 Celestion Ditton 25 £85-50
Leak Delta 30 £44-85 Celestion County New Prod £35-50
Leak Delta 70 £54-95 Goodmans Double Maxim  £47-85
:etrosoung g_IT%gE 2;?8 Goodmans Mezzo 3 £46-95
etrosoun: 5 i ¥
B o0 £57.00 Goodmans Magister £76-98
Pioneer SAS00A £34-28
Pioneer SA900 £85-00
Pioneer SA1000 £93-00

Rogers R/brook (Chassis) £35-80 *
Rogers R/brook (Cased) £€38-00 lzﬂ
Rogers R/bourne iCh:uis) £41-80

Rogers R/bourne (Cased) £48-35

Sinclair PROG60 2 x Z30/PZ5 £14-70 Plus 35p p. & p.
Sinclair PRO60 2 x Z30/PZ6 £16-70 Finished in teak veneer with tinted
Sinclair PRO60 2 x dust cover fully assembled. For

Z50/PZ8/Trans £20-95 Garrard  5P25, 20257C, 3000,
Inclair AFU (Filter Unit) £4-20 AT60, 2000, ., 00, 5100.
Sinclair 605 £17-90 1025, SL65B, Also for BSR
Sinclair 2000 £20-95 McDonald MP6) and others.
Sinclair 3000 £28-20 For AP76; AP75; SL72B; SL75;
Wharfedale Linton £42-78 SL958; £4-20 plus 550 P, & P.
Teleton SAQ206B £20-50 Also finished in walnut to match
Teleton SAQID7 £22-50 Japanese equipment—at no extra.
Rotel RA 310 £33-75 CARTRIDGES
Rotel RA 610 £50-75 Please add |0p for P. & P.
Goldring G850 £3-25
Goldring GB0O £€5-50
Goldring G800E £7-50
. Goldring GB0O Super E £14-18
Afl prices correct Shure MID £3-85
gt time of press Shure M447 £4-95
E L O.E.and are Shure MSSE £5-60
d= subject to altera- Shure M75E Type 2 £10-00
tions Sonotone S TAHC £1-63

IRAL AU
NSGL ARENL

Dept. (EE13)174 Pentonville Road, London, N1. Teiephone 01-27817

Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
litord, Essex. Tel: 01-550 1086.

Open Monday to Saturday 9.30 am 10

6 p.m. LATE NIGHY FRIDAY 7 p.m

MA'l URDER . Otder with confidence Send Postat Orger. Cheque
+» Money Order. Bank Draft. Giro or Cash by Registered

Mail. CALLERS Please note that cheques can only be accepled togetner
with cheque cards [not Barclay Card)

2 minutes from KING'S CROSS. EUSTON & ST. PANCRAS
on main road leading to the East and Wesi Country
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SAXO

SA25-SA35-SA100

LOW-PRICED AUDIO MODULES
FOR DOMESTIC & COMMERCIAL USE

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 OFFEIF; FAST DISPATCH ON MOST OF OUR

EMS,

ADVERTISED
MOODULES.

SA25 £2-95

25 WATTS RMS, 7 transistors 7 diodes

SA35 £4-45

35 WATTS RMS. 7 transistors 7 diodes

SA100 £10-90

100 WATTS RMS. 11 transistors 6 diodes

INCLUDING THESE THREE

carr.
free

carr
free

ALL THREE MODULES HAVE OPEN & SHORT CIRCUIT
PROTECTION, AND THE SA100 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 4+ 1dB

Distortion 0-2% at 1 kHz
Loads 4to 16 ohms
Qulescent current 15 mA

Nolse Better than —75 dB

25-45 voits SA25/35

40-70 volts S A100

44° x 4~ x 1~ (SA100)

47 x 3" x 17 (SA25/S A35)

Circults, connecting instruction and application data are supplled
free with all modules.

Supply voitage

Size

ENTERTAINMENTS.

STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN
DISTRIBUTORS FOR A.K.G. HIGH TY MICROPHONES.

OTHER SAXON PRODUCTS. ..

120 WATT HEAVY DUTY MODULE £13-90 + 20p carr. or with supply
£18-95 + 40p carr.

Featuring a rugged class A driver stage, this module will
run from all our mixers, etc., and most other makes of mixer.
1t delivers 120 watts Into an elght ohm load and employs 4 T03
can (115 watt) output transistors.

BPECIFICATION
Power output 120 watts Into 8 ohms
Freq. response  20-20,000 HZ + 2dB
Input sensitivity 200 mV Into 10K
Conltmctlon Flbveqlass board

8° x 47 x 47 (5 with supply)
Low distortion naullel push-pull output stage.

NEW

160 watt version & supply

£27-90

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reliabie unit operates from amplifiers with
outputs from 3-100 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 ls simplicity itsclf and the unit is fully fused. The
unit ls supplied to function from bass notes but may easily be
converted to respond only to treble or mid-range notes by the
additlon of components costing less than Bp.

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

carr.
free

£8-90

THREE CHANNEL SOUND TO LIGHT UNIT

Handling the total of 3000 watt (3kw) this unit Is unique for Its price in that not oniy bass, middle and
treble but also master controls are rrovlded. Two amplifier sockets eliminate the need for split leads,
etc. Supplled In tough white steel case with a blue stelvetite . carr,
hooded cover. Fully guaranteed. 30p

MONO VERSION £6:50 carr. 20p (As Illustrated ieft S.A.E. detalls § volt operation) Outputs up to

s £15-80

v SAXON STEREO
=S| CONTROL UNIT

Two decks, and full headphone monltoring. The unit Is mains operated and measures 174" x 3° X 4° deep
and is finlshed with a smart white on black facia. The controls are: Left/Right deck fader, volume, bass,
hehle. Headphone Selector and volume, Microphone volume, bass, treble, mains onjoft,

HIS 1S 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.)

carr.
30p

COMPLETE AMPLIFIERS
The CSE 100. £34-90 carr. free

This versatile unit is now avallable In a black vynide

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES

Stab PS45 Stabllized module for 2 SA25’s or two SA35's
£3:50 carr. free

MT45 Transformer for above, heavy duty £2-85 carr, 20p
MT30 Transtormer for unstabilized supply complete with
rectifier diodes mounted £3:50 carr, 20p
PUTO Unstabilized supply for one or two SA100
£7-75 carr. 40p
PS70 Stabliized supply module for one or two SA100's
£4-90 carr, free
MTT70 Transtormer for PS70 £4-90 carr, 40p

ALL MODULES ARE BUILT ON
GLASS FIBRE P.C. BOARD
AND ARE SUPPLIED FULLY TESTED

CALLERS & MAIL ORDER:
327-331Whitehorse Rd.,

West Croydon, Surrey.
CRO 2HS 01-684 6225

case and so represents even better value than ever
dellvering speech and music nowen of up to 100
watts RMS  and nal of
70 watts. Two Individually comrolled Inputs with
wlde range bass and treble controls. Ideal for smail groups D.J.S., etc.

The SAXON 100 £48:50 carr. free

WIth an RMS output of 120 watts s 'peech and muslc,
100 watts FcEgrntlnuouu poveer, oudr Indlvldgally
. o £ controlled Input stages and wide range bass
LAY c c ¢ ‘ $ and treble controls, this amplifier has established
£ itselt as a unit oftering quality and reliabllity at low

® o .‘Wm . cost.

LOUDSPEAKERS British made bargains!!

12° 25 watt 8/15 ohme £5-95 carr. 30p. 15° 50W.8/15 ohm £14-50 carr. 50p.

12- 40 watt 15,000 gauss magnet system 8/15 ohm £11-50 carr, 40p.

A.K'G. MICROPHONES suitable for disco, group or general P.A. use.

D11DHL rep £11:00 our price £9:45 post free SEND SAE FOR
D190C High Z rrp £21-30 our price £17-45 post free OUR AKG PRICE
D1000C 24 ct gold plate rrp £37-00 our price £32-00 post free gg}&lafgsunrs

CALLERS ONLY:

OUR NEwW
DISTRIBUTORS

CIRCLE SOUND,
328-330 The Banks, Rochester.

BUSINESS
HOURS:
%30 a.m,

to 5.30 p.m.

TERMS OF BUSINESS:

C.W.0. or C.0.D. (35p extra)

All cash In regd. envelopes pleasel
Telephone orders to our CROYDON BRANCH.
TRADE 4 EXPORT enquirles Invited.

Medway 404199
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MAIL ORDER COMPONENTS AND Hi Fi
ENT FOR THE HOME CONSTRUCTOR
RAm[] ”D : OUR SHOPS ARE OPEN ALL DAY

FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

11 & 40 MAYES ROAD. LONDON N22 TL sss 200 13 5UTH MALL, EDMONTON, N-9 503 163

77 x 4" LOUDSPEAKER ﬁgwﬂsﬁENT" TRI-VOLT BATTERY ELIMINA10R 53}‘33{';;%“ WAFER SWITCHES
g ke CLOCK KIT Enables you to work your transistor | Bospi sou to work | & pole 12 way
speaker ideal where | = T OLOCKKIT | radio, amplifier, ot cassette, ete. trom | OAVR T © pTi 1 2 Pole T WAy
small size is import- Kit We Supply: A.C. mains through this compact A 2 pole 3 way
ant. Manufactured e Supply: Amplifier or Cassette etc. 2 pole 4 way
) & kM - | Y A complete set of components eliminator. Just by moving & PR § from the 12 volt car | o ¥
siFRCLion Rl * A complete set of easy to you can select the voltage you require — 6v, 74v | ;50 ponl'j\'e or ne 3 pole 6, way \'&
k-“°::‘ slre‘.nﬂn ';‘ follow instructions ; or 9 volta. This means all your transistor power emny 8. i g{: g ::!‘
pack applications can be handled by this ope unit. B . i
o opeian 5 2 | el Sl e o | By niresg gt | B oy o | 18 e
28.000; AT Free, TRoZE, wnz# alosille £278p 4 10p. P. & P. Bame model sultably wired | {funsiacor reguiated. Ap- S5p P & P. Up to3
{]q:bﬁubler.o';:lo:;‘ o % gm % A cabinet and front panel to tor the Philips Cassctte — £3 00 + 10p. P. & P. g’mx alze 2§° X 34° X 2° ewitches.
give a professional finish. ery easy to fit and a
posiager on this Gem. All for '.Exzegpﬂce of tPhe com- ade ¢ Afsummucnmu © sided ru.lymone; saving device ’@
nents. -50. 4+ 50p. P. & P, A rom gauge alumintum 8 for £2- 10p. P. & P.
ADgnl.UXURY T0 Y:xl‘:lngun ';::,w send stpp for more chassls with corner brackets. All are 2§° S350 + 10T L2 \,
AR ABMTAL O DEIVER Jnformation. Koo POTENTIOMETERS
CAR AERIAL RALILS Gx5—4lp  I2x3-83p 14x 9—94p At o ool lecs dinmetes
& Bection MINIATURE RELAY 6x 4—45p 12x5-6lp 16x6 —86p |° SINoyl‘:;:‘sl sadllenl] iamieter.
Extended Length 100cm 8x6--53p 12x8-83p  16x10—108p 5K 8K
Length under Fender 40cn 6 volt 70 ohm. 10x7—-63p  14x3—80p ; on kewer | of
Cable Length 120cm 8ingle Pole Changeover. Please send 10p per chassis P. & P. / 30K Lin Less S0
complete with Plxing Approx. size = 117 x 17 x 1. | POWER TRANSISTOR SOk Swiech 30K Less |
Bracket and  £€ F8§ plus 25p 40 HEAT SINKS BARGAIN BOARDS | 100k (2pea, 1008 20
Control Switch. P. & P P plus 5p P, & P Extruded Alumini:lm: 250K Double 250K ”P'
Approx. size: 6° x
S.G. BROWN HEADPHONES epeTe Ch e the b HOK SR
Used! But in good working condition. These Type “F* A few only at this low experimenter. A M
phonea are 4,000 { imp. and a bargain at price 40p each + Sp P. & P.| Ex computer .) ea,
boards with: Up to 3 Pots. Please add

INTEGRATED CIRCUIT SOCKETS | Resistors,
_M'_m‘_'—_— A must for the experi- &n“:d‘:;'n and
LUOW VOLTAGE AMPLIFIER Fewonlyat £| 75 m menter interested in | usetnl Transistors.

8p.P. & P.
-

1.C.s. 14 pin, 20p each. | Now at thin unbestable price: Brand new

5 amplifier let plus 13p P. & P. 16 pin, 20p each. -

with volume control, ls suitable ' Please include 5p P. & 15p each. 7 Boards £1. 7 }OPD Brninade nr:;g: of

for 9V d.c. and ac. sapplies. | —"-Mrm_m" kil I avd et/

Wil give about 1W at 8 ohm )l;OUDlP!Am BARGAINS EA1000 3 WATT AUDIO AMPLIFIER MODULE Ali two changeovers with

output. E.M.1. 450 set 3. 8. 15 ohm An Audio Amplifier designed around the 1-3A contacts and

With high IMP input this am- | £3:50 plus 38p. P. & P. TAA621 Linear 1.C.: suitable for ftting on ‘1m

plifier will work as a record E.M.L 350 set 8 ohm. Bupply Voltage .. 9-24V Verohoard.

player, baby alarmn, etc., ampli- £7-00 plue 38p. P. & P. Bpeaker Lmp. 8-16 obm Type Volts Current Obms.

fier. MINI LOUDSPEAKERS Frequency 50hZ-26kHz 27/A  12v 1TM/A 7000}
2{: (57mm) Bohm — 50p each Overall Bize 2in x 3in X §in 21/A 12v  28M/A 4300}
2}* (87mm) 40ohm 50p each Ideal Amplifier for raaios, record players, 12/A 6v  3SM/A 18302
2}~ (87mm) BOchm — 50p each | stereo units, etc. 80p each.
Piease inciude Sv. P. &£ P.up to 3 Full technical data and diagrams with each 0.63 + 5p Please include 5p P & P up to
Mini-Loudapeakers module. All guaranteed and a bargain at P. &P 3 delays.

Vary fhe sfrengfh

cteriginasine [ (NSTRUNENTAL
WITGH | ™ i
EFFECTS

SUPER “FUZZ" UNIT KIT. CONNECTS
. BETWEEN GUITAR & AMPLIFIER. OPER-
g ATES FROM ®v BATTERY (not supplled).

&
c ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2-80 poat pald,
CREATE *“PHASE” EFFECT ON YOUR
-___‘__._-' RECORDS, TAPES ETC., UNIQUE CIRCUITRY
VEROBOARDS GIVE A PROFESSIONAL P TaTe EEFEeT T Yok T OF A KNGS, OPER
The DIMMASWITCH is an accractive and effic- EFFECT AT THE TURN OF A KNOB. OPER-
HNISH In YUUH WI]HK ient dimmer unit which fits in place of the normal ATES FROM 9v BATTERY (not supplied)
light switch and is connected up in exactly the COMPLETE KIT OF COMPONENTS WITH
" T { same way. The white mounting plate of the PRINTED CIRCUIT BOARD & FULL INSTRUC -
0.Y"and 0.15 pitch, plain and copper ?'""QSW'TC:“"‘“Ch".‘":l’d"') :'!;":: ﬁ:- TIONS. KIT PRICE: £2-60 post paid.
ings. Two models are available, with the bright
ﬂad unl.II‘VKE:“Sna‘ImCLrCUIt boards. chrome knob controlling up to 300 w or 600 w MAIL ORDER ONLY.
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has SARALLENQUIRIBS.
built-in radio interference suppressjon:
600 Wate £3-20, Kit Form £2-70
300 Wate—£2-70. Kit. Form £€2-20 DABAR
All plus 10p post and packing. [ ELECTRONIC

Please send C.W.O. to:

DEXTER & COMPANY PRODYCTS
.,Z.:f:..‘:.‘.f.."c‘:"'cs 1o, 5 ULVER HOUSE, 19 KING STREET, 38a. LICHFIELD STREET,
. e CHESTER CH1 2AH Tel: 0244-25883 AN, JreARe- N,

As supplied to H.M. Government Departments.
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FOR
RAPID
SERVICE

TRANSFORMERS

all with 0-250 Volt primaries

Miniature

MM6 6V, SOOMA 4+ 6V, S0OmA

MMI2 12V, 250mA 4 12V, 250mA

MM20 20V, 150mA 4 20V, 150mA
€1-29 plus 13p p. & p.

L.T.
LYl 63V, |'5SA—T3p plus 18p p. & p.
LT26-3V, JA—87pplus2épp. & p
LT3 12V, I'5A—87p plus 26p p. & p.
LT4 12V, 3A—£1-32 plus &JOp
P. p
LTS 9-0-9v, 0-5A—75p plus 2Ip
p. & p.
LT6 12-0-12V, |IA—95p plus 26p
p. .
LT7 30-0-30V, |A—£1-87 plus Jgp

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

ELECTROLYTICS
4sov

DEPTFORD BROADWAY, LONDON,

PLUGS

Car aerial

Co-axijal

D.I.N. 2 pin (speaker)
3 pin

. 4 pin

.5 pin, 180

. 5 pin, 240

. 6 pin

2{mm unscreened
Jack, 2¢{mm screened
Jack, 3ymm unscreened
Jack, J{mm screened
Jack, £in unsereened
Jack, fin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Wander, red or black
Banana 4mm, red or black

GARLAND BROS. LT)

SE8 ¢aN

SOCKETS
Car aerial
Co-axial, surface
Co axul flush

. 2 pin (speaker)
pin
N. 5 pin, 180

LN, 5 pin, 240
Ja:k. 2{mm
Jack, 3jmm
Jack, $in unswitched
Co-axial Jack, $in switched
D.U.N.2 pin (speaker) Jack, stereo, switched
D..N.3 pm Phono, smgle
O.LN. 5 pin, 180° Phono, 2 on a strip
D.1.N. 5 pin, 240 Phono, 3 on a strip
Jack, Ifmm Phono, 4 on a strip 10
Jack, $in screened Wander, single, red or black !p
Jack, stereo, screened Wander, twin strip P
Phono, plated meta! Banana 4mm red, or black 6p

£1-95 plus 30p p. & p.
MT60/) 0-5-20-30-40-60V, IA—
€210 plus J0p p. & p.
MT60/2 0-5-20-30-40-60V, 2A—
£2-95 plus 34p p. & p.
Charger
CT/0l IA—£1-05 plus 26p p. & p.
CV/02 2A—£1-30 plus 30p p. & p.

CT/03 4A—£1-60 plus 309 p &' p.
Secondaries—0-5-11

LINE SOCKETS

Car aerial

ISOO“F
CASSETTE OWNERS!

For Philips and similar cassette recorders.
PUI2 P;we; unit for connection to

12V 4 or — E car electrical
SEMICONDU'C’:'OIRsiv' ::{cp' sys"ms giving T4V, stabilised £3 25

gOA. 570 PUI4 As above but switched lor£5 Io

Y or 9V output.
Bridge rectifier—40 P.LV., I-5A, PPTS Mains power supply, output £| .95
Ve v
Bridge rectifier—200 P.LV., 2-0A,
S0p

0-0027uF
0-003uF

O-OOJS‘uF
0:0033uF
0-0033uF

CAPACITORS

d.c
All units are ¢ompleu with cable and plug.

200: || CASSETTES
' Top quality British made, low noise, complete
with transparent library cases—

C60—40p; C90--55p; C120—-70p

Transistor sockets—7Tp
O.LL. LC. sockets—I4 pin,
16 pm 20p

1N4001—50 P L.V, 1-0A, 6p
IN4002—100 P.I. V 1-0A, Tp
1 N 4003—200 P.I.V.. 1-0A, 8p
1N4004—400 P.1.V., 1-0A, 9p
IN4005—600 P.I.V., 1-0A, 12p

BATTERY ELIMINATORS

ble for tr radios and similar light
current equipment
PP6 Input 240V a.c. OQutput 6V d.c.
PP9 Input 240V a.c. Output 9V d.c.
Price €150 plus 12p p. & p.

ILLUSTRATED
CATALOGUE
Post Free 15p

ALUMINIUM BOXES

with lids and screws
L. W, D.Pricep.&p.
Sfin 2}in I{in 38p (Sp
4in  4in  lgin
23in 13in
4in  l4in
2¢in 2in
2tn  lin
4in  2in
Sin  24in 63p 19
6in 3in 8lp 26p
P 3in 92p 26p

i 7i
® These sizes fit
standard
veroboards

EQUIPMENT CASES inplain
aluminium with sloping front panel.
Tpr- % Pricep.& p.
SFI 2in  S}in i 45p 12p

SF2 2in  7}in i 60p 16p

$F3 2in  9%in i 7% 19

Stove - enamelled

silver: ham- 1
mer finished, 285p

extra.

CONSOLE CASES

in plain aluminium, ideal for mixers.

instruments, etc.

Type W. A B8 C D Price p. & p.
in ininin in

GB20 8 9 3{2 3 £1-42 30p

G821 10 9 342 3 £1-58 30p
GB22 12 9 3{2 3 4172 30p

Id |

PRE-AMPLIFIER

for microphones or guitars. Mounted

on printed circuit panel and com-

plete with § inch jack socket.

Requires 9V battery. Input 50k Q.

‘Csomplue with conngction data.
P.

CONTROLS, Log. or Lin.

Single, less sw-tch 15p

Single, D.P. swutch 24p

Yandem, jess sw

SkQ, loun. Zskﬂ SOIln 100k Q. 250k,
500!10 Mg, 2M0

SLIDER CONTROLS, 87Tmm.
complete with knobs.

Single, 44p; Tandem, 55p. 10k, 25kQ
SOk @, 100k @, log. or lin.

RESISTORS

AH 5‘( huh-sub:luty. El2 values.
W, 4p; 2W, ép

W, lp;

wlro-wou
SW, 10p; IOW 12p

VEROBOARD
Size e
"m
°H
3}in
n
2 m
i
Spot face cuuer—!
Pins—either size, packe( of 36 18p
Edge connectors:
24 way, 0'1 (2}in)—34p
36 way, 0-1 (34in)—44p

i6 way, 015 (21.:-)—119
24 way, 0-15 (3in)—34p

BONDED ACRYLIC FIBRE

B8.A.F. wadding, 18in wide, lin thick. The
ideal lining for speaker enclosures, 30p per
yard. p. & p. one yard 12p; each extra yard 4p.
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MAIL ORDERS:

charge shown against them,
the charge is 12p for any selection.

v
1-0pF ‘250v

Note:

§/M =silver mica 1% tol.
P.S. -polystyrene 24%; tol.
DC 3.C. rating = v

ullard min. foil.
ceramic.

Some items have a post and packing
Where p. & p. is not shown
When both classes of

goods are ordered the charge is 12p plus any p. & p. charges

shown. (Overseas extra.)

Telephone 01-692 441

2
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now YOU can CATCH SHOALS OF BIG FISH

with new electronic miracle

special introductory offer £2-50

Pirst time marketed in England, this exciting electronlc instrument the *‘Decoytronic™ is the
one responaible for starting the electronic flsh-lure rage in the U.8.A. just

the amazing - SOUND OPERATED FLASH
Take flash pictures at the exact instant of the bursting of & balloon-
A champagne cork leaving the bottle. The split second s hammer
strikes a light bulb. The mind ba?egfgn af the possidilities of the > Photoiron’

ingenious double-action metbod of attracting all kinds of fish from
of feet away . . . saltwater or treshwater. Why thia device is 80 fantastically successful is
because It actually imitates the sound of wel insecie milling aboul the surface. These sound waves
spread out bundreds of feet in all directions. Although this peculiar sonic frequency won't
sound like much to you—to all the fish in the ares it’s their dinner beil! Bat that'snotall ...
electr odumi neon fubes ingly Al ndte o Ing the area for bundreds
of feet around, at a frequency fish are unable to reaist. The flsh mistake this flickering glimmer

veobhe limit ds your i . Now that ve flanh guns
ONLY ‘4.50 are on the market in quantity, it has niade possible, with the help of
electronics the production of & wide variety of exciting photography
recently. Uses effects, once strictly limited to the p is. The of an y p
dreds and dred 1y brief and 1k d in Ml ds. Now, providing the camers

Oash is

shutter in left open in a dark or subdued light, It s the timing of the flash that determines
what is imprinted on the film—not necessarily anything done by the camera. As electronic
flash guns are fired by making a switched connection then it becomes obvious that one of
the latest 8ilicon Controlled Relay’s can be used. If we make this 8.C.R. operate by sound
(with variable sensitivity control for soft/loud sounds) some real “‘way out” photography
eftects can be captured forever on film. Easily bullt in a coupleo f hours or 80, the *‘Phototron™*

for the soft phosphorescence glow given off by Plankton . .

. a favourite delicacy of most

fshill All you do is switch on, lower into the water (it's completely water resistant) allow
around 5 minutes—then start reeling "em in. We'll bet you won't be abie to reel ‘em in fast
enough. Belf-contained batterien last ages—cost pence. Kit of all parts lacluding special easy
as a.b.c. directions only £2:50 4 20p. P. & P. (Parts avallable separately).

BUILD 5 RADIO AND
ELECTRONIC PROJECTS
oNLY £2-45

Amazing Radio Con-
struction set! Become
a radio expert for
£22-45. A complete
Home Radto
Course. No ex-
perience needed,
Parts including
simple Instructions for
deelgn. Ilustrated

each

atep-by-step plans, ali transistors,

loudspeaker, personal phone, knobs, screws,

etc. all you need. Presentation box 45p extra

as {llus. (it required) (parts available separ-

ately) no soldering necessary. Send £2 45
+ 20p p. & P.

SOOTHME YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON

CUTS OUT NOISE
POLLUTION—
BOOTHFS YOUR
NERVES!—The
RELAXATRON is
basically a pink nolse
generator, Besides
being able to mask
out extraneous un-
wanted sounds, it
haa other very in- ONLY
teresting propertiea. o

IF YOU WORK IN £2 75
NOISY OR DISTRACTING SURROUND-
INGS, IF YOU HAVE TROUBLE CON-
CENTRATING, IF YOU FEEL TENBED,
UNABLE TO RELAX—then bulld this
tantastic Relaxatron. Once used you will
never want to be without t—TAKE IT
ANYWHERE. Uscs standard PP3 batteries
(current used mo small that battery lfe is
almost shelf-life). CAN BE EASILY BUILT
BY ANYONE OVER 12 YEARS OF AGE
using our unlque, step-by-step, fully itlus-
trated plans. No soldering neceasary. All
parta including case, a pair of crystal phones.
Components, nuts. screws, wire, etc. no

soldering. £2-76 + 28p p. & p. Parts available
separately.

OFFICE

ONLY

? Don't  eonfuse

with  ordinary

electronic organs iAat

simply dlow air over

mowth organ type reeds ote.

Fully transistorised. SELY-

CONTAINED LOUDSPEAKER. Fifteen sep-

arate keye span iwo full octaves—piay the

‘“*Pellow Rose of Texas”, play ' Silent Night”,

piay “‘Auid Lang Syne” ete. You have the

thrill and of it

with the pleasure of playing a real, live

portable electronic organ. X0 PREVIOUS

KNOWLEDGE OF ELECTRONICS NEEDED,

No soldering, slmple as ABC to make,

Anyone over mine years can build il easily

in ome shoet evening following the fully illus-

trated, step-by-step, simple insiructions, ONLY

£3-25 + 25p. p. & p. for kit, including case,

nuts, screws, simnple instructions, etc. Uses

standard battery (parts availabie separately).

Have all the pleasure of making It yourself,
finish with an exciting gift for someone.

READY BUILT AND TESTED
TREASURE LOCATOR
MODULE

ONLY

£4-95

FULLY
TRAXNSIB.
TORISED PRIN-
TED CIRCUIT
METAL DETEC.
TOR MODULE. Ready

built and tested—|ust plug in a PP3 battery
and phones and it’s working. Put it in a case,
screw a handie on and YOU HAVE A PORT-
ABLE TREASURE LOCATOR EASILY
WORTH ABOUT £20! Extremely sensitive—
penetrates through earth, sand, rock, water,
ete.—EABILY LOCATES COINS, GOLD,
S8ILVER, JEWELLERY, HISTORICAL
RELICS, BURIED PIPES, ETC. So
senaitive it will detect certain objecte buried
SEVERAL FEET BELOW GROUND!
GIVE8 CLEAR BIGNAL ON ONE COIN
24-95 + 30p carr. etc.

UNIQUE RADIO FOR BEDROOM OR
No batteries, no electricity.ONLY £1 - 70

never wears out

Tune in your {avourite programmes or the news, or sports in the Office
or in your bedroom. Uses sensitive, germanium diode originally evolved
from Wartime radar. Never buy a battery. Never use electricity.
Never replace. Covers all medinm waves. Clear besutiful tone. 8ize

4}° x 21° x 13" in beautlful case. ONLY 7 CONNECTIONS AXD IT'8

WORKING. No soldering necessary. CAN

BE BUILT ALMOST BLINDFOLD IN UNDER 15

MINUTES! ldeal for absoiute beginner from 8 years of age upwards. SPECIAL PRICE TO

CLEAR ETOCKS OF COMPONE.

TS, ONLY £1-70 + 20p. P. & P. for all parts including

beautitul case. Germaniu 1

m s
acrews. SIMPLE AS A.B.C. INSTRUCTIONS (

aning personal
Parts avallable scoarately).

1 phone, wire, nuta,

“READ PEOPLE'S MINDS"—TEST THEIR NERVES—BEAT THEM

AT CARDS, ETC. WITH THIS ASTONISHING
ELECTRONIC BRAIN BOX oniy £2-87

With this “Brain-box* you will be able to perform mind-boggling
Jeats. THE MIND READING DEVICE will make people swear you
AMAZING CARD TRICK UNIT
completely mystifies and baffles from one to six peopie. Fou cor-
rectiy *guess’ the wo eards eaeh person has selectsd at random from a

have “telepathie’’ powers. THE

is tully solid aate, uses self contained PP3 battery. No soldering necessary using our special
printed circuit terminal board (pat. Applied for). All parts including special pictorial step-by-

step plans, t 8

s, nwitches, test lamp, case, nuts,

C.R.. p
ocrews, etc. etc., ONLY $4-60 + 25. P. & P. Made up muat be worth et leass £10. (parts avallable

separately).

Eavesdrop on the exciting world
of Aircraft Communications—

VH.F. AIRCRAFT BAND
ONVERTER onLy £2-85

Listen én to AIRLINES,
PRIVATE PLANES, JET-
PLAXES. Zavesdrop om exciting
eross talk between pilots, growund
approach comtrol, airport tower,
Hear for yourself ihe disciplined
voices hiding temseness of talk
downs. Be with them when they
have to take nerve ripping decisions in
emergencies—Tune into the International
distress frequency. Covers the alreraft
frequency band including HEATHROW,
GATWICK, LUTON, RINGW.
WICK, ETC. ETC. CLEAR AS A
fantastic fully transistorised Instrument can
Be duilt by anyone over mine in wnder two Aours,
No soidering necessary. Fully illustrated
simple instructions take you step-by-step.
Usen standard PP3 battery. All you do is
extend rod aerial, place close to any ordinary
medium wave radlo (even tiny portables).
NO CONNECTIONS WHATEVER NEEDED.
SEXD ONLY £2:85 + 20p. p. & p. for kit
including case, nuts, screws, wire, etc. etc.
{parta available separately).

INGENIOUS ELECTRONIC
SLEEP INDUCER

ONLY
£3-25

Do you wake
up in the night
and can't get off to sleep again? Would you
like (0 be gently soothed off (o satistying
sleep overy night? Then build this ingenious
electronlic sleep inducer, It even stops by itsell
80 you don’l have lo worry abou! it Jeing om all
nightl The loudspeaker produces soothing
audlo-frequency sounds, continuousty re-
peated—but as time goes on the sound
gradually becomes ieas and less—untll they
eventually ceane altogether, the effect 4t Aas on
people i3 amazingly very similar to Aypnosis.
Al istor. No knowledge of ics or
radio needed. Btep-by-step Instructions
Included. No soldering necessary. Kit includes
case, nuta, wire, screws, etc. SEND £3-25
+ 25p p. & p. (parts available separately).

FIND BURIED TREASURE !

Transistorised Treasure Locator

This fully portable transistor-
ised metal locator detects and
tracks down buried metal
objects—it signals exact loca-
tion with loud sudible sound
{(no phones used)—uses any
transistor radio which fits
inslde—no coannections
needed. FINDS GOLD,
VER, COINS, JEWELLERY,
ARCHAEOLOGICAL PIECES
ETC. ETC. Extremely sensitive
\ will signal presence of
certain  objects  buried
several feet delow
ground. No know-

ONLY ledge of radio or
£2.-85 electronics re-
quired. Can be

buill with ease in one sho 1 evening by onybody
JSrom wine years of age upwards, wita the clear,
easy to follow, step-by-step, tully illustrated
Instroctions—Unses standard PP3 battery,
No soldering necessary. Kit includes nuts
ascrews, wire, ete. ONLY 2286 + 25p. p. & p.
(Bectional handle as illustrated 95p. exirs).
Parta availabie separately. Made up looks
worth £15.

SHORTWAVE TRANSISTOR
RADIO
onLy £2-75

Anyone from 9 years
up can follow the
step by atep, easy
as ABC fully Hlus-
strated  instructione

No soldering necessary, 76 stations

log; on rod aerial in 30 mins.—
RUSSIA, AFRICL, USA, SWITZERLAXND,
etc. Experience thrills of world wide news,
sport, music, etc. Eavesdrop on unusual
broadcasts. Uses PP3 battery. 8ize only
3" x 41° x 11° Only 2275 + 20p p. & p.
Kit Includen cabinet, screws, Instructions.
etc. (Parts ilable separately.).

AMAZING MAGIC MUSIC BOX

Everyone's heard the weird, wonderful, but
beant!ful music used in Beience Fiction Films,
Horror Filma etc., also on Radio and Tele-

wision. This unearthly, cerie music is almost always produced by alittle

Q%g make electronic music waving your hands about
: > only £2-75

b <
1

9

a known electronic device measuring only a few incbes . , .
'E‘- Theremin. All you have to do is switch on your radio (almost any type

i will do) and place the Theremin close by. Switch on the Theremin and
proceed to wave your hands mysteriousty in the alr like & magiclan.
The moat fantastic musical sounds are tben produced, and with a
littie practice people can learn to play all the well known tunes. Apart
from it's musical value, it's small size aliows it to be used to best

called &

advantage at parties, gatherings of friends etc., where it attracta
tremendous interest. Provides hours and bours of pleasure to young and old. Unes standard
PP3 battery which lasts ages. The 3 Transistor circult, though fairly advanced is siruple to

bulld with our pictorial step-by-step plans. No soldering necessa:
or 80 using our special printed circult ferminal board (Pat. Applic

. Easily built in an hour
Por). All parta including

nuts, bolts, case etc., ONLY £2-78 + 25p. P. & P. (Parts available separately.

iNnGenious ELECTRONIC SINGING &

WARBLING CANARY

only £4-50

pack (hey themaelves shupled. THE ELECTRONICS NERVES TESTER
puts your frienda to a very lively test. It gives out fai! and finish aignals (the winner is the

rson with lowest number of fall signaln.) Can be adjusted from Ihe weakest lo strongest person.
FEK! ELECTRONIC MAZE tests the mental ability of the player because it uses psychology
with an electronic twist to it. You can change the niaze pathways in seconds to prevent the
maze becoming too stale after lots of use. Completely safe and foolproof. 8ize 18" x 12° x 87
(Max.). You can play all theae games and more beside after bullding the “Brain box™. No
soldering, you get pictorial, easy aa a.b.c. step-by-step mimple instructions. ONLY £2:87
+ 33p. p. & p. for all parts includ chassis, switches, stylus, el 1] lights, wire, nutas,
screws, etc. etc. Uses standard battery. Presentation Box 33p. extra as {jlus. if reqd. (PART8
A;OMMLE SEPARATELY) FULL OPERATING DIRECTIONS WITH EACH OF THE
P .

CONCORD ELECTRONICS LTD. (E.E.12) 8, Westbourne Grove, London, W.2.

746

Actually whistles & warbles like @ real lHoe Canary|l Amazing circuitry faith-
N tully reproduces the Canary’s magnificent song. Just switch on and leave it
{3 —whistling down scale for some 4 ddenly breaking intoa

warble, then several seconds later shutting off for & second or two—only
to start automatically again in a few seconda. People listen to the delightful
song all day and never get boredi Relax, as the sweetest nerve-soothing
birdsong takes you to leaty woods and glades. Provides countleas hours of
joy to young and old alike. 8tandard self-contained battery lasts ages. Easily bullt in an hour
or e0 with special pictorial step-by-step plans. No eoldering Y. parta

printed circuit terminal board (pat. applied for) transformers, loudspeaker, tranaistors, nuts,
screws, wire, etc. + case (which fita under cage—cage and toy bird not supplied) ONLY 24-50
+ 26p. P. & P. (parts available separately).

Callers welcome 9a.m.—5.30 p.m.
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'\ Model
220-240 %) CCN

P) 100120 voits O\ F
The leakage

¥ current of the '\ '
NEW X256 isonly a \ \ 220 volts \"3

few microamps and ! or 240 voits \

cannot harm the =3 The 15 watt

most delicate \ miniature model \ ,‘\
i equipment even CCN. also has

when soldered “'live”. ‘ negligible leakage. \ )

Tested at 1500v. A.C. W% Test voltage
This 25 watt iron with its \\ 4000v. A.C.

truly remarkable heat- \ % Totally enclosed
capacity will easily \ ¥ element in ceramic
‘out- ¥ i L shaft. Fittea long-life E
out-solder any conventionally 3 9- | Miniature

made 40 and 60 watt soldering  iron-coated bit 3/32 A} 15 watt soldering B
irons. due to its unique construction 4 othey ',’,“5 ""’a:',ab'e k iron fitted \J
advantages. Fitted long-life iron-coated /8", 3/16”, /&' .. 3/32" iron-coated \}
: bit 1/8"". 2 other bits available and 1?.:5 80 bit. Many other
3/32'* and 3/16" Totally enclosed PRICE(;eC. ;etail) bits availablelfrom

element in ceramic and steel shaft . X 1/16 t0 3/16"
Bits do not "‘freeze’” and can easily be . OF, Fikaei) W,'th Voltages 240, 220 N
triple-coated, (iron, ‘

removed.PRICE: £1.75 (rec. retail) nickel and Chromium) 110.50 or 24
Suitable for production work and as a general ot PRICE £1:70
FesBEREiTon: bit 1/8" £1.95 (rec. retail) (rec.retail)

Model SK.IKit
contains 15 watt miniature iron
fitted with 3/16" bit, 2 spare bits
b 5/32" and 3/32", heat sink, solder,
stand and ““How to Solder” booklet. - . .
PRICE £2.75 (rec. retail) - P e "!;;?:{'\3?3;:{"
- : s — - | miniature iron
Model MES Kit > g fitted with 3/16" bit,

Battery—operated 12v. 25 watt iron ! 2 spare bits 5/32" and
fitted with 15’ lead and 2 h - ! 3/32", heat sink, solder, and

heavy clips for connection e : ““How to Solder*’ booklet.
to car battery. Packed in strong =, PRICE £2-40 (rec.retail)

plastic wallet with booklet “How to
Solder”. PRICE £1-95({rec.retail) %

D Please send the ANTEX | enclose cheque/P.0./Cash
° ° ° ° colour catalogue. {Giro No. 258 1000)
[] Piease send the foltowing

S

|

|

|

| From radio or electrical dealers,

] car accessory shops ofr, NAME

| in case of difficulty direct from: — S ADDRESS

| ANTEX LIMITED FREEPOST

| (no stamp required) PLYMOUTH, EE12

|__PL11BR Tel: 0752 67377
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PROJECTS...
THEORY......

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, Decembe'r 15

EDITOR F. E. BENNETT @
ART EDITOR J. D. POUNTNEY °

ASSISTANT EDITOR M. KENWARD ]
P. A. LOATES ®

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.

B. W. TERRELL B.5c. K
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.

His 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 was net used. it would be
much more difficult to amplify the received
signal and obtain a useful working range. The
receiver detects the modulated carrier and con:
verts this into a d.c. current whenever the trans-
mitter key. is pressed

750

The crystal, X1, 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 2TMHz
frequency band is allocated by the Post Office
for this and similarly operated transmitters;
see the Radio Control article in the November
issue of EvErypAay 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 wave tone of 500Hz to a diode gate via
a keving switch, ‘The diode gate is situated
between the crvstal contioiled oscillator and
the power amplifier and is openced and closed
500 times persecond whenever the keying switch
1s pressed.

With the keving switch off, virtually no radio
frequency encrgy reaches the power amplifier.,
but when the keying switch is held on short
bursts of 27MH7 energy are passced to the power
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27 MHz
(| OSCILLATOR

| 5001z AUDIO |
|| OSCILLATOR P
| (MODULATOR)
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

Fig. 1. Shows the block
diagram of the complete
control system.

l ( l [
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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 L1
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 GONTROL TRANSMITTER

HIGH Q OR
FERRITE CORE

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 L1 to pin 2.

LEAVE THIS
/7 "END FREE

F Fig. 3b. (left) L4 winding
[T S— details. 10 turns 16 s.w.g.
enamelled copper wire on

0-5in. mandrel.

TELESCOPIC
fh AERIAL

INSULATED MOUNTING

2.’,‘;%%’?,5'25& 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)y 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 L1 coil
former therefore serves only to bring L1 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 LS, 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 L1 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 5Smm former
and secure the windings with a layer of plastic
insulating tape. The 0-5in. end of L1 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 L1, 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 L1 and solder to pin 2.

;
Components....

Resistors - S§‘E
5w SHOP
Ra 4700 TALK
R5 5:6kQ
R6 1kQ
R7 180Q
R8 1-5kQ2

All ¥ watt +10% carbon

Capacitors
C1 0-22uF tantalum bead
C2 0-22uF tantalum bead
Cc3 33pF polystyrene
C4 1,000pF polystyrene
C5 1,500pF polystyrene
Cé 470pF polystyrene
Cc7 100uF elect. 15V
(@] 0-01uF polyester

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

\

1
Switches
S1 Single-pole push to make release to
break

S2 Single-pole toggle

Miscellaneous

X1 Subminiature third overtone 27MH:z
crystal with socket (see note 1)

L3 Radio frequency choke 5uH—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 jin., 3in. 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 24in. 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

Note2. Henry's Radio type 1 with 1f ferrit

e
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-lin. matrix Veroboard measuring
4-7in. x 1-7in., see Fig. 4. Terminal pins are
used to mount L1, L2, the crystal holder, and 14,
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 Rl 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 Cl1, 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

TR1

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 Bl 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 Bl 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 L1, 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 20mA
With modulation 70mA
Approximate aerial input power 250mw

Power supply 12V

Modulation frequency 500Hz
Receiver

Weight with leads 1oz

Size 24in. x §in. x #in.

Approximate output 3V at 0-5A

Power supply 4-8V

Idling current 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 S1, 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.
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Fifty Years

B.B.C. 50—The Technical Story
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 itselff—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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Fishing Vessels and Coasters

PREVIOUS 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 IIT and 1V, 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
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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. h.f. 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 cathoderay 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
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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 15
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IT occurs to us that since this is
our December issue, Christmas
will only be about five weeks
away when you read this—Iless 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'!

( B

SHOP
TALK

ByMlke Kenward

Assuming the last hint is
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 thmg we partlcularly like
about this iron is the ease with
which the bit can be changed.
The X25 is fitted with a 13 inch
iron coated bit when purchased
and this should prove excellent
for most constructors’ needs; 3
and % inch bits are also avail-
able. The cost of the iron is
£1-75.
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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
Control 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
1,W + 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 Mall
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.

Everyday Electronics, December 1972



A useful project for all constructors. Prevents pitting of a soldering

iron bit between making joints

T is a great source of annoyance when using
I 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. 1a shows the 250 volts a.c. taken from
the mains, when this is passed through a diode
(D1) only the positive half cycles of the wave-
form can pass (Fig. 1b). Thus only half of the
total mains voltage is applied to the load.
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By T. P. Manning

CIRCUIT

The complete circuit diagram is shown in
Fig. 2. Switch S1 is the change over switch that
selects half or full power and D1 is the rectifier
diode that feeds the load. When S1 is in the half
power position D1 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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Fig. 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
aluminjium case measuring 4in x 2Yin, 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.
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Components.... SHOP
TALK

D1 1S103 or any 300V 1A silicon rectifler
D2 1S103 or any 300V 100mA silicon rectifier
D3 18103 or any 300V 100mA silicon rectifier

Neons
LP1, LP2 mains indicator neans 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 2%in 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 (7% in aluminium or brass strip 4 in x
3 in).

G w,

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.

m

Microswitch assembly for the automatic units.
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type base
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ELECTRONIC

GUITAR

PICK-UPS & FITTINGS by Brian W. Terrell B.sc.

AsT month we saw how the Beta body, neck
L 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 4in. 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 l;in. 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 1gin. 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 23in. 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 !yin. 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 1,in.
chrome screws.

The stem support plate is to be made from
Lsin. 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 !gin. 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.
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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.

1*\

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 1l4in. by 21,in.
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 and
assemble 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
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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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Fig. 11 (below). Marking and cutting
details of the pick-up cover. Dotted
lines represent bending lines.
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pleted pick-up cover with rounded
edges and corners.
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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
slde of the Veroboard.

Photograph (above) of the coil wound
on the magnets with Insulated top
LAYER OF CARDBOARD\ PICK-UP COVER removed.
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Fig. 14 (left). Detalls of assembling
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WOOD SCREWS 10 VEROBOARD magnets and cover.

FIX TO GUITAR BODY  BASE PLATE
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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
SK1.

VEROBOARD—WIRING UP

The size of the Veroboard to be used is 23X 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
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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

N

rComponenfs .

T1 matching transtormer type M218 5Q to 50KQ
(Zeta Windings Ltd.)

SK1 jack socket type R26/l (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 ccpper wire; brass or
copper plate size 44in x 24in. (2 off); Vero-
board 0-15in. matrix: 2in. x 14in. (2 off),

\ 3:3in. x 1-8in.; co-axial cable (12in.). y
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BASIC

AsT 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.

Fig. 2.1. Electrolysis of water. You should see
tiny bubbles at both electrodes.
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Electricity

@Current flow through liquids

By Maureen Birch

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

o

ERILERs: . S

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 H-0
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 Nat 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.

! 'L:-‘:, :

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 (CuSO:) 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
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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
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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.
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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 acid. 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 s, sensor
[LEONPEON] GALLING a o«

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.0. 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.

74

Do it Yourself

The electronics construction
hobby had its beginning with the
opening of 2L.0. 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.
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... visual
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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.
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CIRCUIT DIAGRAMS

You learn how to build 1
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With it, you will become
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YATES ELECTRONICS
(FLITWICK) LTD

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

RESISTORS
{W Iskry high stability carbon film—very low no:se—upleu construction.
{W Mullard CR25 carbon film—very small body size 7-5 x 2-5mm. {W 2,
Electrosil TRS.

Power Values Price
watts  Tolerance Range aviyilable 1-99 100 +
4 5:/- 4-70(-2-2MQ €24 I-0p 0-8p
10% 3-3IMO-10M0 El12 1-.0p 0-8p
L %;( 1042-1M E24 3 Sp 3-0p
i (0%, 10-3-90 €12 10p  0-8p
i 5% 4-702-1MQ EI2 I op 0-8p
4 10% 10-10Q E12 6p 5-Sp

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

DEVELOPMENT PACK
0-5 watt 5% lskra resistors S off each value 4-70 to I1MQ.
El2 pack 325 resistors €2-40. E24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5kf2 to 2Mf2, tog or linear (log W, lin §W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 500{2 and decades to SMf}, Horizontal or vertical P.C.
mounting (0-t matrix).

Sub-miniature 0° IW, 5p each. Miniature 0-25W, 6p each.

TRANSISTORS
ACIO7 15p | BCIO7 10p BFI95 I5p . OC8I 12p  2N3703 12p
ACI26 12p BCI08 10p BFYSO 22p OCB2D 12p 2NJ3704 13p
ACI127 12p | BCI09 10p  BFYSI 21p OCP71 40p 2N3705 I2p
ACi28 12p  BCI47 10p BFYS2 22p ORPt2 S0p 2N3706 Iip
ACIN 12p | BCl48 13p BSYS6 32p 2N2369 16p 2NI707 12p
ACI32 12p | BC149 13p OC26 45p 2N2646 60p 2N3708 10p
AD|40 S0p | BCIS7 13p OC28 45p  2N2926R 99 2N3709 p
ADI6I 3lp BCISB 13p OC3S 45p 2N29260 9p 2N3710 Ilp
ADI62 JI6p BCIS9 13p OC42 12p  2N2926Y 9p 2N3711 llp
AFl114 20p  BDI3I 75p OC44 12p | 2N2926G 10p 2N4062 I12p
AFI1S 20p BDI32 75p OCA45 12p  2N3054 S58p ZTX302 ISp
AFII6 20p | BFI79 32p OC70 f2p 2N305S 60p ZTXS00 M6p
AFII17 20p | BFIB1 25p  OC71 12p 2NJ442 140p ZTXS03 lé6p
AFII8 38p ' BFI94 15p  OC72 12p . 2N3702 13p | 40362 58p
ZENER DIODE LINEAR IC’ l (DIL) DIL SOCKET
400mW 5%, 3-3V :o oV, I1Sp. | 709 SOp 741 S0p 14 and 16 pin
710 S0p 748 50p 16p
DIODES
RECTIFIER SIGNAL
BYI127 1250v A 12p | OABS Te
BZYIO 800V 6A 25p | OA%0 S5p
BZYI) 200V 6A 20p | OA9I Sp
IN40OI 50V [ 7p | OA202 To
IN4004 400V 1A 8p | IN4l48 Sp
IN4007 1000V 1A 12p | BALIl4 8p
BRUSHED ALUMINIUM PANELS
12in x 6in=125p; (2in x 24in—10p; 9in x 2in--7p.

SLIDER POTENTIOMETERS

86mm x 9mm x |6mm, length of track S9mm.

SINGLE 10K, 25K, 100K log. or lin, 40p¢

DUAL GANG, 10K + 10K etc. log. or lin, 60p.

KNOB FOR ABOVE 12p.

FRONT PANEL 65p

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.

POST AND PACKING
/ORDERS UNDER (2

C.W.O. PLEASE.
PLEASE ADD 10p TO

Catalogue which contains dita sheets for most of the

components listed will be sent free on pequest.

DEPT.

10p stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-00tuF, 0-0015uF, 0-0022uF, 0-0033ufF, 0-0047uF, 2{p. O OOéB‘tF 0-0luF,
0-015u4F, 0.022,F, 0 OHuF 3p. 0-047uF, 0-068uF, 0 1uF, 4p. 0 ISuf, 6p. 0-22uF, 7p-
0°-33uF, Vip, 0-47uF, 13p.

160V: 0-0luF, 0-045uF, 0°-022uF, 0-03IuF, 0-047uF, 0-068uF, Ip. O luF Igp. 0 )5uF,
44p. 0-22uF, Sp. 0-33uF, 6p. 0-47uF, 7{o. 0-68uF, Ilp. | -OuF, 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-0luF, 0-015uF, O 022uF Jp. 0-033uF, 0-047uF, 0-068uF
3jp. 0 1uF, 4p.0 ISuF 0-22uF. 5p. 0-3IuF, 64p. 0-47uF, Bip.0 68uF, 1lp. | -OuF, (3p
1-5uF, 200. 2-2uF, 2

MYLAR FILM CAPACITORS 00V,
[ OOIuF 0-002uF, 0-005uF, 0-01uF, O- OZuF
2¢p. 0°04uF, 0-0SuF, 0-068uF, 0 |uF, 3{p.

CERAMICDISCCAPACITORS
100pF to 10,000pF, 2p each.

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES 6p each
(uF[V) 10/2-5, 40/2-5, 80/2-5, 160/2-5, 320/2-5, 500/2-5, 8/4,32 /4, 64/4, 125/4, 250/4,
400/4, 6-4/6-4, 25/6 a, 50/6 4, 100/6-4, 200/6-4, 320/6-4, 4/10, 16/10, 32/10, 64/10
125/10, 200/10, 2-5/16, 10716, 20/16, 40/16, BOIi6, 125/16. 1 6/25, 6-4/25, 12-5/25,
%5.:5. ggns 80/25, 1/40, 4140, B/40, 16/40, 32 40, 50740, 0- 64764, 2-5/64, 5/64, 10/64
0/64, 164.

MULLARD C437 SERIES

100740, 16025, 250/16, 400/10, 640/6-4, BOO}4,
400716, 640710, 12504, 1000/6-4, 1600125,
200074, t000/10, 16006 4, 2500/2°5,
1600710, 2500/6- 4, 406025, 18p.

1000/2-5, 9p. 1C0/64, 160740, 250/25,
12p. 160764, 250740, 400/2-5, 640]16,
15p. 250764, 400740, 640725, 320074, 1000f16,

ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.

(uF/V): 1012, 50712, 100712, 200/12, 5/25, 10/25, 25/25, 100/25.
VEROBOARD Bl 018 JACK PLUGS AND SOCKETS
Standard screened 18p 2'5mm insulated 8p

%’ x g} %}p ;{p Standard insulated 12p 3:-5mm insulated 8p
3 £ 3 24" le Stereo screened 35p 3-Smm screened lp
3 x H 189 zap Standard socket 150 2 -5mm socket 8p
17 :2 75: 579 Scereo socket 18p 3:Smm socket 8p
15 100p 780 | D.ILN. PLUGS AND SOCKETS

17 x 5 (plain) —_— 82p | 2 pin, I pin, 5 pin 180°, 5 pin 240°, § pin

17 x 33 (plain) == 60p Plug 12p. Socket 8p.

17 x 24 {plain) — 42p | 4 way screened cable 15pimetre
24 x S (plain) — 12p | 6 way screened cable 22p'metre

t:]} (plain) _ lip
Pin insertion tool 52p Sp
Spot face cutter 42p 42p | BATTERY ELIMINATOR €1-50
Pkt. 50 pins 20p 20p | 9V mains power supply. Same size as PP9 battery
THERMISTORS ]
VAI1055S5 15p VA10665 [5p VAIO?7 15p RS3 €1-35
COMPACT CASSETTES—IN PLASTIC LIBRARY BOX
C90 65p ci20 85p

LARGE (CAN) ELECTROLYTICS

1600uF av 74p 3200uF 16V 50p
2500uF 40V T4p 4500uF 16V 50p
2500uF SOV 58p 4500uF 25V £1-68
25004.F 64V 80p 5000uF 50v  £1-10
2800uF 100V €300

HIGH VOLTAGE TUBULAR CAPACITORS—I|,000 VOLT
0-0tuF 10p 0-04TuF 13p 0-22uF 20p
0-022uF 12p 0-luF 16p 0-47uF

POLYSTYRENE CAPACITORS 160V 2;%
ICgF to 1,000pF EI2 Series values 4p each.

FAST-REI.lAB!.E SERVICE
ELECTRONIC GOMPONENTS

SEND NOW FOR A

CATALOGUE

Sth EDITION
AND

DISGOUNT VOUGHERS
95p POST FREE (UK)
W.E.C. LTD.

HIGH STREET, RIPLEY, SURREY
Established 1954

GREAT TEST METER VALUE!!

New | Multimeter MF9

SENSITIVITY—=20k(}/V D.C. 4k £2/V A.C.

RANGES

D.C. current 0--8, 5, 50, 500mA, 10Amp.

D.C. voits 0--5, 2-5; 10, 50, 250, 500,
5000Volts,

A.C. volts 0-2°5, 10, 50, 100, 250, 1000
VYolts.

Reslstance 04k 2, 40k {2, 4M €2, 40M Q2.

ACCURACY

D.C. ranges and reslstance
+2-5%.

A.C. ranges +4%

PRICE oNLY £9.20

inclusive of freight and
customs duty (at 124%).

TELEMIX4AMP & EXP
BOX 75 S-178 22 JARFALLA 1 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 ImA 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.

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 (Iy). This causes collector cur-
rent (I.) to flow and the emitter current (I,) will
be the sum of base and collector currents.

IL.=IL+I,

177



But I, is controlled by the base current and
the d.c. current gain of the transistor (hr:) so we
can say [. is the same as I, X hrs.

therefore I.=1,+ (I, X hgy)
=1(1+ hrg)

For a typical npn transistor such as the BC108,
hpy is between 150 and 250; let us assume it is
200 as a round figure. I. will be 201 X I, i.e. about
0-5 per cent greater than I. would be. Because of
this we can justifiably say there is very little
difference between /. 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 (hr:) 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 R1 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-

. .. . 3-4

tion divided by Rl i.e. 100,000 =0-034mA. By
rights this should cause a current of 0-034 X heg
milliamps tq flow through R2, i.e. 0-034X200=
6-8maA.

If this were to happen we should get a volt-
age drop across R2 of 1,000 X0-0068 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 R1 a low enough value so it is the
transistor that decides when enough is enough
and not the resistance of R1.

In practice Rl 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.

778

E2
(MULTIMETER R?
SET 10 pA) kil

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 MEI 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 R1. Alter-
natively connect Rl direct to the base of TRI.
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 R1.

Set VRI 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 MEI] (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 R1
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

ARKOLL ELEGTRODNGS 110, ©
‘Service the way it ought to be’

an associate Company of LST ELECTRONIC COMPONENTS
LTD.

When it comes to retall distribution we’re head and
shoulders above the rest!

We're 3 new Company but our experience and sbility in
electronic components goes back a iong way ., .

Heare at Arrow Electronics fast, rellable servlce is law!

We offer a rapid, same day turn round on all mail
received up to 3 p.m, on any glven weekday.

What’'s more, when we promise to clear all orders on
receipt, we really mean itt

A SELECTION FROM OUR CATALOGUE
COS-MOS-CIRCUITS

This range of COS-MOS Logic is stocked in DiL plastic
encapsulation, This rangs offers High reliability, high speed
operation, high level output compatability with low power
TTL and high noise immunity.

Type No. Description Price each
CO4001AE Quad 2 input NOR gate 72p
CD400SAE Hex. buffer — inverting type £1.56
CD4011AE  Quad 2 input NAND gate 72p
CD4012AE Dual 4 Input NAND gate £1.16
CD4013AE Dual D" Flip-Flop £1.48
CD4015AE Dual 4 stage Shift Register £3.90
CD4017AE Decade Counter/Divider with Decimal

outputs £3.90
CD4018AE Presettable divide by ‘““N°’ Counter £3.90
-CD4020AE 14 Stage Ripple Binary Counter/Divider £4.34
CD4024AE 7 Stage Counter {Buffered Reset) £2.78

Order as “COSMOS”™ 4 Type No.

INTEGRATED CIRCUIT SOCKETS
These low cost sockets are moulded
Phosphor Bronze contacts, silver plated.

in Makroion with

Type No. Description Price
DRD7 14 pin Dual in Line 14p each
DRD8 16 pin Dual in Line 16p each
Order as “'DIL Sockets” - Type No.
LIGHT EMITTING DIODE
Tvype 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 circultry.

Type No. If {Amps) \ PIV Price
1N5400 3A 80 14p each
1N5404 3A 400 18p each
1N5408 3A 1000 25p each ,
U4
l’l
U4
Shoot me your catalogue /; ;
I\Q e
"\0‘ i ..°
Arrow Electronics Limited ’loo\‘o o I
Dept. . Prd OV e,
SO d
7 Coptfold Road 4’0Q % .
Brentwood Essex 'lc)O" : piLe al
Tel: Brentwood 219435 ,’\"o FLIN 5
o’ T pLAgmaan.”
EE2 ’ BT SR A
S gl e e

Have funwith
electronics...

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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Please send me literature
on Radionic radio and electronics
construction kits.
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HENRYS -Your complete Semi-Conduclor Store!

INTEGRATED CIRCUITS

Why buy alternatives when you can buy the genuine article from us at
BRANDED FROM TEXAS I.T.T FAIR.

competitive prices from stock.
CHILD

Type

BN7400
8N7401
BN7402
BN7403
BN7404
BN7405
BN7406
BN7407
8N7408
BN7409
BN7410
BN7411
BN7412
BN7413
BN7418
BN7417
BN7420
BN7422
8N7423
BN7420
BN7427
8N7428
BN7430

BN7440

BN7442

8NT443
8N7445
BN7446
8N7447
BN7448

1-75 1-60 1-
PRICES QF 7400 SERISS SSE CALCULATED ON THE TOTAL N

60
-48
@

GER QUANTITY PRICES PHONE (OI) 9
.C. 700 DATA 609 POST 20p.

Type 1/11 12/24 25/98 | Type llll 12/24 26/99
4 » P ? 4
BN7450  0-20 0-18 0-16 | BN74145 1~50 1-40 1-30
BN7451 0-20 0-18 0-18 | BN74150 3-35 8-95 2-15
BN7453 0-20 0-18 0-168 8N74151 1-10 0-95 0-90
8N7454 0-20 0-18 0-18 | BN74153 1-85 1-%7 1-20
8N7460 0-20 0-18 0-16 | BN74154 £:00 1-75 1-88
8N7470 0-30 0-27 0-25 | BN74156 1-55 1-47 1-35
B8N7472 0-30 0-27 0-25 | BN74156 1-85 7 1-36
8N7473  0-40 0-87 0-38 | BN74167 1-80 1-70 1-80
BN7474  0-40 0-37 0-38 | BN74160 2-60 £-40 2-25
BN7475 0-55 0-52 0-50 | BN74161 £-60 2-40 2-25
8NT476  0-45 0-42 0-39 | BN74162 3-40 3-25 2-70
BN7480  0-80 0-76 0-87 | BN74163 38-40 3-85 2:70
BN7481 1-25 1-16 1-10 | BN74164 2-75 2:30 2-10
8N7482  0-87 0-80 0-70 | BN74165 4-00 3-50 3-00
8N7483 1-00 0-00 0-85 | BN74166 4-00 3-50 3-00
8N7484 0-00 0-85 0-80 | BN74167 8-25 5-60 6-10
8N7486 O +41 0-38 | BN74170 4-10 8-66 3-08
BN7400 O 70 0-85 | BN74174 £:00 1-75 1-30
8N7491AN1-00 0-95 0:-90 | 8N74175 1:85 1-27 1-15
8N7402 0-76 0-70 0-85 | BN74176 1-60 1-85 1-20
8N7493  0-75 0-70 0-85 | S8N74177 1-60 1-35 1-20
8N7404  0-80 0-76 0-70 | BN74180 1-55 1-30 1-20
BN7405  0-80 0-75 0-70 | 8N74181 7-00 6-00 §-50
BN7406  1-00 0-97 0-96 | BN74182 £-00 1-80 1-80
8N7497 8-25 5-50 5-00 | BN74184 £-40 £2:00 1-80
BN74100 2-50 2-30 2-00 | BN74185A 2-40 2-00 1-80
BN74104 1-45 1-35 1-20 | BN74190 1-95 1-85 1-76
BN74105 1-451-35 1-20 | BN74191 1-06 1-85 1-76
SN74107 0-50 0-45 0-40 | 8N74192 £-00 1-90 1:80
BN74110 0-80 0-70 0-80 | BN74193 2:00 1-90 1-80
BN74118 1-00 0-95 0-80 | 8N74194 £2-50 2-25 1-90
8N74119 1-90 1-78 1-85 | BN74195 1-85 1:70 1-60
8N74121 0-60 0-58 0-50 | 8N74196 1-50 1-40 1-30
S8N74122 1-85 1-26 1-20 | BN74197 1-50 1-40 1-30
BN74123 2-70 2-55 2-47 | 8N74198 4-80 3-70 3-35
BN74141 1-00 0-95 0-80 | BN74189 4-80 3-70 8-35
UMBER

RED REGARDLESS OF

LAR
TEXAS HANDBOOK NO.

LOW POWER

H POWER SN 74 HOO
SM 74 LOO

PAGES D.
for list No. 36

Now in stock—sen

A SELECTION OF SEMI-CONDUCTORS FROM STOCK
BC147 12p | BU105 225

10p
18p

12p
15p
£20p

BC169C 12p
BCl183 10p
BC214 15p
BCY32
BCY34
BCY39

26p
BFX13 259
BFX34 75p
BFX37 30p
BFX88 20p
BFY50 20p
BFY51 20p
BFY52 20p
BFY84 50p
BFYS0 69p
BLY36 800
B8X20 16p

BC143 385p ! BSY27 18p

GETI115 88p
GET880 45p

LM309K

(T03) 1-87
MATI21 26p
MJE340 80p
MJE370 70p
MJIES20 76p
MJE2955

MJE3056

P
MPF105 40p
NKT214 20p
NET216 40p
NKT217 40p
NKT403 70p

NKT40460p
0AB

0oc25
0C28
0C35
0C36
0C42

50p

o

| TIP42A 83p

TI843

2G301
2N 404
2N527
2N696
2N697
2N706
2N930
2N987
2N1131
2N1132
2N1302
46p | 2N1304
RASGOBASP

TAA263 76p
TIL209 39p
TIP294A 50p
TIP30A 80p
TIP314 60p
TIP32A 70p
TIP33A

2N2160
2N2217

-0 2N2232A
TIP34A
1-

ﬂP35A2
TIP36A

2
TIP41A 75p

° © o
)
z
-
@
3
-

cols)

85p
V4064 25p
2TX108 12p
ZTX 300 12p
2TX301 18p
ZTX30218p
ZTX 341 20p
ZTX500 18p
ZTX503 l7n

2N2221 2

25
2N2360A

5p
2N2008 20p
2N2926 (all
10p
2N3053 20p
2N3054 50p

2N3055 68p
2N3440 75p
2N3442 1-25
75p

40430

INTEGRATED CIRCUIT SOCKETS
LOW PROFILE PLATED PINS

T WS B

(18 Land

D.I.L)

780

D.!.L.)

HENRY'S:

RADIO

QUANTITY DISCOUNTS

10% 124 ; 186% 25+
20% 1004 ; 25% 2504

ANY ONE
TYPE

From above sections except Integrated
Circults and 8pecial Offers where dis-

counts are included.

Minimom order value £1 please.

LIMITED

Postage 7p on all orders.

MAIL ORDER DEPT :

SPECIAL OFFERS! PLESSEY INTEGRATED CIRCUIT
3 Watt Amplifier SLA03D
SEMI CONDUCTORS Complete with 8-page
FY90 2K2926 [0p | booklet, circults
1000 C/S All Colours and data =
25 + 20p 25 + 9p R L - \
100 + 17 190 + 80 £1.50 s
500 + 15p ol I ,: TRIACS
| — STUD WITH ACCESSORIES “1
AFLIT Mullard 25p | 2N3819 Texas 35p | Type Voits Price
25 4+ 17p 25 + 30p PLV, 1-11
P P
500 + 12p 1000 + 15p acssB 200 il
BCI07, BCI08, BAIPRAIOE (1048)
0Ci70 Mullard 25p BC109° 10 h 8CA0A 100
25 + 20p picas BCAOB 200
100 + 18p All Makes 3A
8C40D 400 u 00 mp
500 + 15p 25 + 8p SC40E 500  £1-20
1000 + 13p 100 + 7p 10 AMP RANGE (TO48) 1048
500 + 6p BCASA 100 95p
1000 + Sp 8CASB 200 8100
BY127 Mullard 15p 8C48D 400 8125
25 + 12p ADISE, AD162 35p | BC4SE 500  #1-45
100 + 10p ach | 16 AMP m\lwz ('1‘048)
500 4+ 9p 25 + 32p BCB0A 25
+ 8p 100 + 28p scaon 2oo - L
500 + 28p 8C50D 400 31-68
1000 + 22p OE 500  £1-85
0A202 10p .ZNJOSJ 5 'll?;?cc;)a? 25p
25 + % e Additional Types
109, i+ 70 25 + 18p 40430 (T066) 85
3% 1 % Joosct i3 40669 Pty 15Am
1000 + Sp 500 + 12p (Elmstle) oo P
| 1000 + 10p 40486 (TOs) 80y V1048
0C35 Mullard 50p | 283055 s | NEW BRIDGE
5 + 459 25 + 50p
%0+ e RECTIFIERS
4 - SMALL SIZE AND LOW COST
1000 + 30p 1000 + 33p Type Vit [Prise
PLV. 1-11
5105 5 Op
ZENER LINEAR BOS/10 100 114 )
DIODES (O/P AMPS) ONE AMP } x l
400 M/W 5% 702¢  TO5 75 } Bljos 50 25p
Miniature 709C  TO99 35p Bl/10 100 25p
BZY 88 Range 70% .L.‘ Bl/20 200 80p
| 72 TO099 £1-00 | Bij60 600 850
All voltages 723C  D.i.L. 95p | ONE AMP (4.1)
:1,63 - 33 Voit 725C  TO99 #450 | TUBULAR
P each. 7410 TO9 55p | Woos 50 30p
264 op | 741C LL. 85p | wor 100 25p
1004 gp | 747C  TO®9 #1110 | wo2 200 40p
5004 ¢5p 747C W06 600 45p
10004 5 8110 'rwo AMPS } H x 4 L
72741P D.LL. 60p &
Any one type. 72748P D.I.L. 80p 32105 50 sp
slNCLA!lgl ey B2/100 100 40p
1} Watt 5 2 41 B2/200 200 45p
“3,,, gnd.% TOSHIBA B2/600 600 50p
Metal Case TH013P B2{1000 1000 60p
Al voltages 20 WATT AMP FOUR AMPS
88 - 100 Volte 2447 POST PAID | }H x jL x &
20p cach TH9014P Pre Amp | B4/100 100 80p
- P 1150 g:;-zoo 200 85p
p 400 400 20,
b Mo ofRctire REr. Bejgai” g0 n":
4/800 -
L = FREE wrx';2 8 “x/ * "
Any one type. PURCHABES %%/17)0"' xlo% 70p
3 Watt Plasti 136/200 100 0 d
al astic 8/400 400
Wire Ends 5% TRANSISTORS, Bsfsoo 600 nﬁ
e Il I
voltages BRIDGES,
6-8-100 Voits = Volta il
30p cach, SCR's, LDR's | 77 PIv. In |
50 25,
BILICON 100 :o:
RECTIFIERS 200 30p
WIRE ENDED 400 35p
TIC 600 45p
Type  PLV.111 THREE AMP (TO48)
1 amp minlature 80 80p
INw@Ol 50 b
et 1o 7 & hme
200
INOO4 400 8 ssp  TOS
ING0OS 600 10 ig
IN4008 800 12 80p
{N«m 1000 15 | NEW FREE h
0 amp miniature
;ll:gg% lgo 8 BOOKLET
?
PL4003 200 10 (g";’é%‘).soo
PL4004 400 10 | £yrpE :
PL4005 600 12 S— -
PL4008 800 15 | Send for yours | SCR16/200200 3Amp

today!

BCR 16/400 400
BCR 141600 £A0

303 EDGWARE ROAD, LONDON,
RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402 8381/2)

Open 6 days a week 9 am -6 pm Monday to Saturday

wa.
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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 hgz.

In our experimental circuit of Fig. 1.2 we can
say that the input impedance of the transistor is
200X 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 R1 (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

) TRI
| —— BC108
» b F
Q
o
>
(]
o R2
= Thi2
[
=1

o]
IN4148

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

®

o BC108
¢~/ UNDERSIDE VIEW

TEST LEADS

SV FULL SCALE

+
. Fig. 1.3. (above, left)

—  ME1
@ practical circult for a

S5V d.c. voltmeter.

Fig. 1.4. (left) The cir:
cuit of Fig. 1.3. wired
up on the Demo,Deck.

S
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Photograph: 1EE library

N an earlier article we met

Michael Faraday and the dy-
namo. At about the same time,
working independently, 3,000
miies 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 experiments 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

782

THEY

MADE

THEIR MARK
NO7 Henry

By J. E. Gregory

Table 1: 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 | volt is produced when the electric current
in the circuit varies uniformly at the rate of | 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
patural 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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Project605

the new simple
way toassemble
Sinclair high fide:ity
es

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 1o 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 tnput 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 unitis obtainable for only £25.

Bllaramee 1t within 3 months of purchasing Project 605 directly from us, you ars dissadstied with it, we will refund your
money at once. Each module is guaranteed to work parfectly and should any defect arise in normal use we will
service it a1 once and without any €ost 10 you whatsoever provided that it is returaed 1o us within 2 yoars of the
purchase date. Thare will be a small charge lor service thereatiar, Na charge for postage by surface mail, Air-mail
charged at cost.

sinci=ir—

Sinclair Radlonics Ltd., London Road.,
St. Ives, Huntingdonshire PE17 4HJ.
Telephone : St. Ives {04806) 4311

Everyday Electronics, December 1972

Specifications
Output— 30 watts music power {10 watts per channel R.M.S.into
3Q

Inputs—Mag. P.U. — 3mV correct to R.IAA, curve 20-25.000
Hz + 1dB. Ceramic pick-up — 50mV. Radio - 50 to 150mV.
JAux. 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 10 —15 dB at 10 kHz. Bass +15 to —15 dB at 100 Hz.
Volume. Stereo Balance.

Channet matching within 1dB.

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 M link. leads and inst £29 95
.
To SINCLAIR RADIONICS LTO., ST. IVES, RUNTINGOONSHIRE PE17 §HJ
Plesse send Project 605 post free D Details and list of stockists D

tions manual complete in one pack. Post free

Name

Address

for which | enclose £29.95 cheque/money order/cash E.E.9B.
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0-47uF, 13p.

4000/2-5, 1

TRANSISTORS
ACL07  15p | ALLO?
ACI26  1lp  ALIO3
ACI27  1lp | AUl03
AC128  1lp | AUlLL
AC1768  25p | BC107
ACMIK 20p | BClOR
AC142K 20p | BC109
AD14 40p | BC164
ADI30  44p gg;g
AD161

AD162M/ P85 | pCigar,
AF114  15p | BC183L
AF115  15p | BCIS4L
AF118 15p | BC212L
AFH7  18p | BC214L
CAPACITORS

59p
49p
85p
#5p
8p
8p
8p
20p
10p
11p
8p
8p
8p
8p

OIAuP O-22uF. 6p 033;;!" 6“1 0

| BDL16
BDI21
BDI130
BD131
BF194
BFY50
BFY51
BSY95A
ME0402
MEQ404
ME4$401
ME4102

MULLARD C437 SERIES
100/40, 160/28, 250/16, 400/10, 640/6-4, 8004, 1000/2:5. 9p, 100/64, 160/40, 250/25, 400/16,
840/10, 1250/4, 1000/6-4, 1600/2-5, 12p. 160/64, 250/40, 400/2-5, £40/186,
1600/6-4, 2500/2:5, 16p. 250/64, 400/40, 640/23, 8200/4, 1000/16,

Miniature Fixed Ceramic Plate, 3p each.
Preferred values from 1:8pf to 10,000pf.

C. HADI.EY

MULLARD POLYESTER CAPACITORS C280
250V P.C. mounting: 0-01 4 F, 0015y F, Q- 022, F, 3p. 0-033uF, 0-047) F, 0-088,F, 3}p.0-1F, 4p. | Potentiometers
1‘4‘80» 0°68,:F, 11p. I-0uF, 13p. 1% ¥, 20p. 2.2uF., 24p.

500/2-5

All our stocks are brand new with money back guarantee

Add 5p P. & P. Price list 8.
No callers pleane.
ocle 13p TIP33A  88p ) 2N3711
0C45 13p | TIP34A £1-80 | 40251
0oC71 12p | 2N697 18p | 40636
ocr2 12p | 2NIIT1  24p
0Cs1 13p 2N1304  25p
OCs1D 13p | 2N1305  25p
0cs3 20p | 2N2646 47
0C170 24p 2N2926 10p | DIOD
0C200 25p | 2N3053  20p | 1N4001
0C201 25p | 2N3055  48p 1N4002
oc2s 25p | 2N3702  12p | IN4003
0C28 30p | 2N3703  12p | IN4004
oC29 36p | 2N3704  12p | QA0
0C35 26p | 2N3705  12p | OA91
0Css 38p | 2N3706  10p | OA200
| TIP29A  48p | 2N3707  10p | 0A202
TIP30A  585p 2N3708 8p | 1844
TIP31A  58p | 2N3709 10p | IN{149
TIP:’ZA 88p | 2N3710 10p © Wi
SERIES

MULLARD POLYESTER CAPACITORS C!96 SERIES
400V: 0-001u¥, 0-0018uF, 0-0022uF, 0-0033uF, 0-0047uF, 24p. 0-0069uF,
0-022u¥, 0 033uF, 3p. 0047‘4]’ 0-068uF, 0-1uF,

0-01uF, 0-015uF,
Np- 0184, 8p. 0-22; F. Tip. 0-33uF, 113

160V: 0-01uF, 0-015uF, 0-022pF, 0-033uF, 0-047uF, omsur, ap. 0-1uF, 3¢p. 0-15uF, 4}p. | l watt 8% carbon
0-22uP, 8p. 0-33uF, 6p. 0-47uF, ?§p. 068;;? 1p. 1-0u4P, 13p.

ELECTROLYTIC CAPACITORS—MULLARD C426 SE
{uF/V) 10/2:5, 20/2-5, 80/2-5, 160/2-5, 320/2-
6-4/6-4, 25/6-4, 50/6-4, 100/6-4, ’00[04 320,
2-:5/16, 10/18, 20/16, 40/16, B0/18, 125/16, 1-6/28, 6-4/28, 12-5/25, 25/25, 50/25, 80/25, 1/40,
4/40, B[40, 16/40, 32/40, 50/40, 0-64/64, zblﬁli 5/64. 10/64,

4/10, Y6/10, 32/10, 64/10, 125/10, 200{10,
20/64, 32/64.

L

160010, 2500/6-4,

24, WOODHILL,
HARLOW, ESSEX

-] rnnge

2000/4, 1000/10,

AE.
for one month only
10p
49p | 16 DIL Socket 30p
55p | Driven by 7447 95p
|
SUPER LOW

€s | PRICED LINEAR I.C'S
4p | 3014 Tove 49p
4p | 301A DIL 456p
5p | 709C To99 28p
p | 708C DIL 30p
6p | 723C To99 87p
8p | 723C DIL 90p
10p | 741C To89 5p
8p | 7410 DIL 34p
10p | 741C 8p in DIL 34p
4p | 747C DIL 40p
32p | 748C To99 38p

VOLUME CONTROLS

Carbon track 50002 to 2-2M (2
Log or Linear
Bingle 12p. Dua) gang (stereo)

40p. |
Bingle type only with D.P. SBwitch l2p

*{ extra.

RESISTORS -
1p each
carbon each

watt 10 ip
to 10MQQ type TR3

7

€S p each |triple rated §-j-}. tin oxide x 2%
8/4, 3214, Mu. 125/4, mu 400/4, | TAnge 1002 to 1M Q.

__3p each

| SLIDE SWITCH
8PST 10p each
| B8P Three Position 12p each

MINIATURE NEON LAMPS
240v or 110v 1-4 Bp 5 plus &4p each.
CARBON SKELETON
PRE.SETS

Bmall high qanm.y. type PR, linearonly:

10002, 22012, 470Q), 1K, 2K2, 4K7,
10K, 22K, 47K, 100K, 220K, 470K,
IM, 2M2, 4M7, 10M Q. Vertical or
horizontal mounting, 5p each.

MINITRON DIGITAL INDICATOR

Reads 0-9 and decimals
(Data Sheet on request)

VEROBOARD
015 01
Matrix Matriz
‘2} x 'illn 17p 23p
25p 28p
3! x 3lln 25p 25p
31 x 5in 30p 28p
8 x 17in (Plain) 83p —

Vero Pius (Bag of 36) 209

Vero Cutter 45p.

Pin Insertion 'l‘ool- €1 and -15 matrix)
at 55p.

ZENER DIODES
400mW 3% 33V to 30V, 15D.

LOW COST DUAL INLINE
1.C. SOCKE

14 pin type at lbp each.

18 pin type at 18p each.

TRANSISTOR EQUIVALENTS
BOOK

Pack of 20 Mix Pnck of 20
IN4148 50p IN
| Beries Dlodes 50p
13 & ACHE | ADl61, ADIs2
| }0 plua 11p 19 M[P 52p
00 iplme % | 10 plus 48p
o NS e| BCI07-BCIOS
10 plus 49, BOIOW -
—— 10-99 »
Pack of 10+ 100 plus o
2N2926G s0p  ——
unbranded but
Pack of 10
tested Plastic BC109 50p
—— Unmarked but fully
Unmarked but fully sted
tested
2N30858 TBAS0O
1-9 30p | & watt AF power
10 plus 26p ' Amp.  21-40

-BAKER SPEAKERS
Group 25, 127 25 watts
Group 35, 127 35 watts
Group 50, 13" 50 watts .
All types 8 or 13 ohm-

Hi-FI BARGAINS

BIB GROOV KLEEN

with brush and rolier

to keep your records

in perfect condition.
£1-80

TRANSISTOR AMPLIFIERS

DJ 30L, 3-channel mixing from speaker
output. Entertain your friends with this
great umt. Total outbut I000W,

2 95

Eagle TSA 149 sterco, 7 watts/channel, teak cabinet 2405
Eagle TSA 151 stereo, 15 watts/channel, teak cabinet. 337
Gem type 304 miniature mono, 3 watts peak 395
Baker 100 watt r.n.s. with Hi-Fi pre-amp. Suitable for muurs. dhoo vocd
Hi-Fi. 25H3-25kHz R R R R T R R R DR U P 38-50
Discosound DJ 101 mixer pre- mp, !Ix lnpuu Uu \-Ith upe morders.
most amplifiers, disco ete. .. 1875
Discosound DJ 1058, 30 watt rum.s. unpllﬂer 'IU) Inugnl pre Amp Pour
inputs, mixing, bass and treble control ... 37:80
TUNERS AND DECODERS MAGNETIC CARTRIDGES
A 1005 P.M. Tuner chaxsis ......., 699 | Goldnng G800...... 696
A 1005M Multiplex decoder .. 489 | Goldring @00l 111111 855
A 1008 P.M. Tuner In cabinet. 1340 | Goldring GBOOE .. 11-5%
A 1007 AM. Tuner chassix 413 | Goldring G800 B“W E . 1825
8T 300C F.M. Tuner chasis 785 g;“lld'";g‘??‘) ceene :‘gg
trerat d converter ,. 4- e, o, fromes » B
VHE 1055 Aircratt; ban 485 ) shure M33.E 01000 ges
S:urc M'ig-& 8lmlipe .. 8'83
8hure M75-EJ type 2 .. 12-7
PSYCHEDELIC LIGHT CONTROL Shure M75-E type 2 1875

SANWA MULTI-TESTERS
UB0 DX 20k ojv I 360 YTR 10k ofv
£28-35 £7-95

RECORDING TAPE—-Hhh Quality, Low Noise

ALL R.8, COMPONENTS SUPPLIED, MOSTLY BY RETURN OF POST

CATALOGUE only 25p BY RETURN,

CELECTRON-E

P.O0. BOX No. 1, LLANTWIT MAJOR., GLAMORGAN, CF8 8YN.

784

L.P. 900 1t 88p L.P, 1200 it LP. 1800 ft 98p
D.P. 1200 ¢ 82p DP. 1500 1t 1 IO DP. 2400 1t 1-44
TRANSISTOURS

AC 107 28p AD 140 47p BC 107 12p 0C 28 52p
AC 120 27p AD 149 47p BC 108 129 oCc 75 22p
AC 127 28p AF 114 25p BC 109 12p oC 171 28p
AC 108 20p AF 18 40p BC 147 20p ocr 1 45p

ALL PRICES POST FREE, U.K
MAIL ORDER ONLY FROM

hecome

learn how

RAPY

| Free!

|

|
NAME

l ADDRESS

Everyday Electronics, December 1972

a RADIO-AMATEUR

to become a radio-amateur

in contact with the whole world. We give
skilled preparation for the G.P.O. licence
L5 r 5 r 5 r r ir ¥r 3 ¥ rF r 5B ¥ 7 J |

Brochure, without obligation to:

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

BLOCK CAPS please ]




BSR LATEST SUPERSLIM

STEREO AND MONO

Plays 12°, 10° or 7° records,
Auto or Manua). A bhigh
quality unit backed by BSR
reliability with 12 months®
guarantee. AC 200/250v.
Bize 18} x 11tin.

Above motor board Sah
below motor board 2

with STEREO and lONO x'ru. £8-75 rost 25p.
MONO-COMPATIBLE

Plays all records £7-T5 rost 250.

RCS DE-LUXE 8 WATT AMPLIFIER. Ready made tested.
Printed circait. 3 watts output. Tone and volume controls.
Compiete with two knobs, output valve and rectifier and
high performsnce loudspesker. Double woand fully iso-

lated mains transformer, AC Mains
200/250v. Response  50-12,000  eps. ‘ Post
8ensitivity 300mV. £25p.

BSR JUNIOR Sa

Heavy duty 4-speed motor with zeparate
pick-up arm fitted LP/78 ‘4 ,so
turnover mono cartridge.

HI-F1 PICK-UP CARTRIDGES. Dismond LP/Stereo
Stereo/Mono OTA £2-50; GP94 2£22-50; GP93 £2-00;
Sapphire Mono GP91 21-50; Power-point LP/78. 80p.

E-M-l WOOFER AND £5_7s

* TWEETER KIT

Avallable separately THE PAIR
Wooer £4-25 Tweeter £1:90 Fost 25p
Comprising a line example of a Woofer
163 x @6in. with & massive Ceramic
Magnet, 440z, Gauoss 13,000 lines.
Alominium Cone oentre to improve
middle and top response. Also the E.M.1.
Tweeter 3tin. square has & 1pecial light-
weight paper cone and magnet flux
10,000 lines. Crossover condenser and
tull instructions supplied.

Impedsnce Standard 8 ohms
Maximum Power .. 18 watts
Uwiul Response .... 85 to 18,000 cps
Base Resonance ........... 45 eps

SUITABLE ENCLOSURE 20 x 13 x 9in, £9 POST 25p
MODERN DESIGN TEAK WOOD FINISH

SPECIAL OFFER
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH

Single pole two-way.

Makers last list price 24-50.

Brand new and fully guaranteed.

Suriace 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 off at fall or intermediste settings
Two types available 0 to 60 minutes or 0 to 6 hours.
OUR PRICE £21-50. P & P 15p or £3 pair. Post Free.
(Please state type when ordering).

WEYRAD P50—-TRANSISTOR COILS

RASW Ferrite Aerial. . 729 Spare Cores .. 3p
Ose. PBO/1A Driver Trans. LFDT4.. 58p
LF. P50/2CC 470 kcll 86n Printed Circuit, PCA1 58p
rd LLF. P50/3CC. .. .. 36p J.B. Tuning Glnx ... 65p
P51/1 or PS1/2 869 Weyrad Booklet...... 10p
P50/3V . 38p OPTI 58p

Mullard Perrite Rod 8 x_{in.
VOLUME CONTROLS | |

Long spindles. Midget Size
5 K. ohms to 2 Meg. LOG or
LIN, L/8 18p. D.P. 25p.

20p, 8 x Iln_ EOD

80onm Coax 4p. yu.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. £1-40; 60 yd. 22

x 10 x 9in

STEREO L/5 85p. D.P. 76p. | FRINGE LOW LOSSI
Edge 8K, 5.P. Tranaistor £5p | Ideal 625 and colour. 10Pyd.
8in & 10in ELAC
HI-FI SPEAKERS
Dual conme plasticised roll
surround. Large ceramic
magnet.  50-16,000 cps
Basg resonance 55 cps
8 obm coil
8in, 10 watt a
10in, 12 watt
mausic _power.
= . =
E.M.l. 135 < 8in.
SPEAKER SALE!
With twin tweeters
and crossover, 10 watt L
State 8 or 8 or 156 ohm, £4 25
(Ag {llustrated) Post 25p
with lh{ed tweeter cone and ceramic
magnet, 10 watts.
Bass res. 45-60 cps. £2‘25
Flux 10,000 gauss
State 3 or 8 or 15 ohm. _Post 25p
TEAK CABINET £5 ...,
BLANK ALUMINTUM CHASSIS 18 s.w.z. 2in. sides. 6 x 4in.
45p; 9 x 7in, 60p; 11 x 7in. 70p; 13 x 9in. 90p; 14 x 1lin.
95p; 15 x mn 99p; 11 x 3in. 50p; 16 x 1Qin. £1.
(NIMU. PA!ELS 18 5w 8 x 4in.9p;8 x 6in. 18p;
14 x 3in.16p; 10 x 7in. 1 12 x 5in. 20p; 12 x 8in. 28p;
16 x 6in. 28p; 14 x Din 3‘9.12 x I2in. 40p;16 x 10in. 50p
HI-FI STOCKISTS RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectitiers and Double Woand Mains Transformer
input 200/240v. AC. Output voltages available 8 or 9 or

12 or 158 or 18 or 20v. DC at 100mA or less,
PLEASE BTATE VOLTAGE REQUIRED. POST
Details S.A.E. Size 3§ x 1} x 1{ia. FREE

GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Idea! for Mike, Tape, P.U., Guitar, Can be used with
Battery 9-12v. or H.T. line 200-300v, D.C. operation.
Bize 13” x 1} x }*, Respo: mue.p-.touxe/-.sadbwn.

For use with valve or transistor equipment. 90 on
Fall instructions supplied. Detalls 8.A.E. P
NEW TUBULAR ELECTROLYTICS CAN TYPES
v . L .. 14p|50+B50/350V .. 35p
20p (60+100/350V .. 58p
3b5p |32+ 382/250V .. 18p
15p|100/50V 7P 52+82[450V . 33p

£0p |8+ 8/4560V 18p | 850 4-50/325V .. 50p
10p|8-+16/450V.. 20p 32+32+821350V 43D
. 10p 16 +16/450V 25p 100+ 50+ 50/350V48p
10p'32432/350V 25p

LOW VOLTAGE ELECTROLYTICS

1 2. 4.6, 8, 16. 25. 30. 50, 200, 200mF, 18V. 10p

800mF. 12V, 15p; 25V. 20p; 50V, 30p.

1000mP. 12V. 17p; 25V. 35p; 50V. l7p. 100V. 70p.
2000mF. V. 26p: 25V. 42p; 50V. 57p.

2500mPF. 50V. 62p; 3000mF. 25V, ‘79. 50V,

8000mF. 8V. 25p; 12V. 42p; 25V. 75p; 36V. pr. 50V, 85p

CERAMIC IpF to 0-01mPF, 4p. Bilver Mica £ to 5000pF. 4p,
PAPER 350V-0'1 4p, 0-5 13p; 1mF 16p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 Bp; 0-25 8p; 0-47 25p.

SILVER MICA. Close tolerance 1% 2-2-500pF 8p; 500-2-200
pF 10p; 2,700-5,800pF 20p; 6,800pF-0-01, mtd 30p; each,
TWIN GANG, “0-0” 208pF +176pP, 85p; Slow motion drive
3854 385 with 25+ 25pF, 50p; 500pF standard 45p; Bingle
gang 500pF, 75p; small 3-gang 500pF, 2160

SHORT WAVE, SINGLE. 10pF 30p; 25pF 55p; 8OpF 55p.
NEON PANEL INDICATORS 250V AC/DC Amber 20p.
RESISTORS, } w., § w.,1w., 1p; 2 w. 5p 10 ohma to 10 meg
HIGH STABILITY. } w. 2%, 10 ohms to 1 meg., 10p.
Ditto 5% Preferred values 10 chms to 10 mex., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 walt, 156 watt
10 ohms to 100K, 10p each; 2} watt, 1 obm to 8-2 ohms 10p.

GARRARD DECCADEC SP25
DISCO DECK

With Stereo/Mono
Deram Cartridge
transcription
bead snd arm
Four speeds.
10}in, turntable.
Anti-rumble filter
Biu compensation,
Laboratory motor.

SEECIAT £18-50

Post
26p

METAL PLINTH & PLASTIC COVER

Cut out for most Garrard or
R. Most wlll piay with
In position.

d In black jeatherette. £4.50

Co
AnUmtunntlc. 124 x 143 x THin. POST 35p

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH—AT SAME PRICE

MAINS TRANSFORMERS “%; 05T
250-0—250 BOMﬂav.dlmD T 21-50
-3v. 3-6a. 6-3v. ls or v. 2a. £2:50

6-3v, 1a. or 5v. 2a. £3-00

C.T.;83v,2s .... $3-25

A, 88v. 1a. 2bx2bxmn 5p

MIDGET £220v, 45 mA., 8-3v. ga. £§ x 2§ x 2in. 90p
MINI-MAINS 20v, 100mA. 1% x 1§ x 1§ia. ... 0p
HEATER TRANS. 6-3v. 3 a. o = 80p
Ditto tapped sec. 1-4 v., 2, 8,4, 5,83 v. 1} amp . 85p

GENERAL PURPOSE LOW VOLTAGE. Tapped Oulpuu
at2smp. 3 4,5, 86,8,6, 10, 12,16, 18, 24 and 80 v. 2225
1amp.. 6, 8, 10, 12.10 18, 20, 24, 30, 36, 40, 48, 60, 2225
2amp. 8, 8, '10.18, 16. 18, 20, 24, 80, 38, 40, 48, 60, £3-28
5amp. 8, 8 10, 12, 16, 18, 20.24 30, 80.40 48 60. 8376
AUTO TRANSFORMERS 115v. to 230v. or £30v. to 115v.
160w, 12‘26: 500w, £6-25; 760w. 810; 100w. 214,
CHARGER TRANSFORMERS. Input 200/250v,

for 6 or 12v., 1} amp., £1-50; 2 smp $1-80; 4 amp. £8-50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12v. outputs, 1§ amp, 40p; 2 amp. 55p; 4 amp. 85p
COMPLETE CHARGES 1}A £2; 3A £3; 4A £4.

LUCAS 2D5500 Full wave Bridge 70V 8 amp 95p.

MAINS ISOLATING TRANSFORMER. Primary 0-110-
240v, BSecondary 0-240v, 8 amps. 720 watts. Insulated
terminals. Varnish impregnated. Fully enclosed in steel
case with fixing feet. Famous make. (Value £18).

oUR SPECIAL PRICE £ [Q  carriage 50p.

Can be used as 800 watt Auto Transformer 240—110v,
1} iach DIAMETER WAVE-CHANGE SWITCHES 25p.

£p.2-way, or 2 p. 6-way or 3 p. 4-way £5p each.

1p. 12-way. or 4 p. 2-way, or 4 p. 3-way 25p.

TOGGLE SWITCHES, sp. 14p; dp. lsp. dp. dt, 238p,
200/250v. A.C. Post

Leaflet 8.A.E. £2.50 15p e

MINIMUM POST AND PACKING I15p

“THE INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER

* -}gd'iuh; 240v. AC. 1900 £p.m. & pole
mA. Spindle x in, Size
i 5p

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open 9—6p.m. (Wadnesdays 9—1 p.m., Saturdays 9—5 p.m.y

ALL MODELS “BAKER SPEAKERS” IR §TOCK
Hi-Fi Enclosure Mannal containing 20 plans designs,
crossover dats and cubic tables. 42p, Post Free,

BAKER_ 12in. MAJOR £9

80-14,500 c.p.s.. 1Rin.
double cone, wooler and
tweeter cone (ogether
witb & BAKER ceramic
magnet assembly baving
a tlux density of 14,000
gauss and s total flux of
145,000 Mazweils. Bais
resonance 40 ¢.p.s. Rated
20 watts. Voice coils
8 or 8 or 15 ohms. Post Free

Module kit, 30-17,000 e.p.v.

»

with  tweeter, crossover.
batfle and
instructions. " | 'so
BAKER “BIG—SOUND” SPEAKERS
‘Group 25’ | ‘Group 35’ ‘Group 50’
12 toeh 12 inch 16 inch
25 watt £8 85 watt ‘9 50 watt ‘20
8or8orlbobm 3 or B or 15 ohm 8 or 15 ohm

TEAK HI-F1 SPEAKER CABIKETS.

For 18in. or 10in. dis. speaker 20 < 13 x 9in. £9. Post 26p
For 13 8in. or 8in. speaker 16 x10x 9in.  £5. Post 25p
For 10x 8in. or 8in. speaker 18 x8x 8in.  £4. Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p 2t

GOODMANS 64 in. HI-FI WOOFER
8 obm, 10 watt. Large ceramic magnet.
Special Cambric cone surround. Prequency
response 30-12,000 cps.Ideal P.A. Columans,
Hi-Fi Enclosures Systems, etc. ‘4

ELAC CONE TWEETER
The movinz coll diaphragm gives a good
radistion pattern to the higher frequencies
and & smooth extension of total response
trom 1,000 eps to 18,000 cps. Size 3§ x
8¢ x £in. deep. Rating 10 watls. 3 obm
or 15 ohm models. ‘ I

Post 10p

SPEAKER COVERING MATERIALS. Samples Large S.A.E,
Horn Tweeters 2-16ko/s, 10W 8 obm or 16 ohm £1-50.
Do Luxe Horn Tweeters 2-18 Kcjs, 10W, 15 obhm £3.
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 16 ohm 95p.
LOUDSPEAKERS P.M.3 OHMS. 7 x 4in, £1-25; 8§in. 21-50;
8 X Bin. £1-60; 8 x 2,in. 80p 8 in. 21-75; 10 x 6in. £1 80.
SPECIAL OFFER! 80 ohm 2¢in.; 2}in.; 35 ohm, Rin.; 3in.
£5 ohm, 2¢in. dis.; Sin. dia.; 8 x 4in.; EACH
156 obm. 3§in. dis.; 6 x din.; 7x41n 8 x 5in. TYPE
3 ohm, 2jin., 2lln 3Hn.. bin

RICHARD ALLAN TWIN OOHE LOUDSPEAKERS.
8in, diameter 4 watt; 10in. 5 watt; 12in, 8 watt 3 or 8 or
15 ohm models £2-20 each, Post 18p.

VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p-
85 WATT MULTI-RATIO, 8, 8 and 15 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 Inputs speech and
music. Mixiag facillties.
Response 10-30,000 c¢ps. Matches
all loudspeakers, A.C. 200/250V.
Separste Treble and Bass Controls.
Guaranteed. Details 8.A.E.

£49::

BARGAIN AM TUNER. Medium Wave, £4.95
Transistor Superhet. Perrite aerial, 9 volt. °

BARGAIN 4 CHANNEL TRANSISTOR MONQ MIXER
Add musical highlights snd sound effects to recordings.
Will mix Microphone, records, tape and taner 6-95

with separate controls into single output. § volt,
BARGAIN FM TUNER B8-108 Mc/s Six Transistor. 9 volt

BTEREO VERSION OF ABOVE £5-95

Printed Circuit. Calibrated slide dial tuning. 4 85
Walout Cabinet. Size 7 x & x 4inch

BARGAIN FM TUNER as above less cabinet ‘9 '85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £4 so
Push-Pull Ready buikt, with volume control. 9v. &

COAXIAL PLUG 6p. PANEL SOCKE[S ﬂp LINE 18p
OUTLET BOXES, SURFACE OR PLUSH

BALANCED TWIN RIBBON FEEDER 800 ohm Sp yard.

JACK BOCKET Std. open-circuit 14p, closed ckcuﬂ 23p;
Chroms Lead Socket 40p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrowe 15p: 8-5mm Chrome 12p. DIN

SOCKETS Chassis 8-pin 10p; 5-pin 10p. DIN SOCKETS Lead
3-pin 18p; S-pin £5p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS, 5p; CERAMIC 8p; CANS bp.

E.M.I, TAPE MOTORS Post 15p,
120v. or 240v. AC. 1,200 r.p.m. 4 pole
135mA. Spindle 0-187 x 0-7bin ‘I 25
Size 31 x 2§ x tifu. (llustrated)

E.M.l. GRAM MOTORS

x 2} x 2{in, Post 15p

CALLERS WELCOME

Iustrated Colour Brochure, Radio Books & Componant Lists 10p, (Expart: Remit cash and extra postage.) Buses 50. 68, 159 Rail Selhurst. Tel. 01-684-1665

Everyday Electronics, December 1972
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Bl-PRE-PAK

COMPLETE TELEPHONES CATALOGUE
EX. G.P.O. NORMAL FRE FOR
HOUSEHOLD TYPE

OUR VERY POPULAR 3p TRANSISTORS

TYPE "A" p*2p Scli:on atloy, TO-5 can.
NP

TYPE [ n, plastic encapsulation.
ONLY 95p TYPE “E"” PNP Hmamum_AF or RF. ::g‘lillgos“-
Al POST & PACKING 3Sp EACH TYPE NPN Silicon plastic encapsulation. DIODES, N
y
TELEPHONE DIALS FULLY TESTED AND MARKED INTEGRATED
Standard  Post Offics type. SEMICONDUCTORS CIRCUITS,
Guaranteed in working order. FULL PRE-PAK
ONLY 25 Acio7 0-13 | OC139 o-13 LISTS
P ACI26 0-18 | oc1s0 018
ACI2? 0-17 | oci7o 0-23
POST & PACKING 15p AC128 0-18 | OCITI (B
ACI76 0-20 | OC200 025
ACYI7 0-20 | 0C201 018
AF2)9 030 | 2NI302-3 013
AFI186 0:20 | 2N1304-5 0-17
AFI13Y 0-30 | 2N1306-7 0-20 RELAYS FOR
BCIS4 0:20 | 2N1308-9 on
- TE.STED AND GUAM:TEED PAKS = |:::|o1 0-10 | INaISEET 8.4 8 VARIOUS TYPES £1
3 Ph. Colls, $ teari . 44161 3
' 4 000 5o 0% e S _EO_P :2:23 :.:3 2NIBIEFET 0-30 P & P 25p
e INAQCOY Sil. Rac. diodes. BC148 0-10  Power Translstors =
4 VS i siendie 50p it i3 oo "o INTEGRATED CIRCUITS
B8 | Reed Switches mixed yoes 5 BFI94 013 OC2) 613 1.12 13-25 26-50
large snd small P 8274 0-20 gg: De Clock:d‘ Flip Flop B"g”' 200 18 :u
T I Y K T BFYSO 0:13 3 - t B BMC9: 0
" 200 Ui ey i S0P a5 PRHEET o3 Fipurtiounder SO 15 1o 100
Y EarY The 85Y26 0-13 i ax. Invert B 12p |
R D80 (lindier toument by weotene. 50p o527 013 | 0C% 037 varver BMC93S 120
- 013 ' v
W7 4Q) Wirewound Resistors. Mixed 50p R 0.13 | AUYIC 0-73
e o_lvxp"r:::dv:l:‘lu § Gates 50 BeCasAl oy ?NO)’;SS :'}: g 16 Cox
e 5 oc4l 015 B iv. by unter
- I BMC,'M:.OFI»FI»- BMC 945 p_ DC44 013 | Diodes Hex. Inverter BMC940 12p lip l0p
Y 2 OCP71 Light Sensitive SOp ocas 0-10 | AAY42 o-10 Hex. Inverter BMC941 12p llp 10p
Photo Transistor ocr 0-10 | OA9S 007 Typ.ornp Flop BMC942 20p (8p (ép
He ’20 BFYS5072, 2N696, 2N161) 50 ocre 010 | OA79 .07 Ex. 2/4-input Power BMC944 12p Ilp 10p
NPN Silicon uncoded TO-5 P ocsl 813 | OAS! o-07 C,Izo?hd lip Flop BHS::: ??p :Up I:p
428 ocslo 0:13 | OA9S 007 nput BM p I0p P
w20 ?..‘;L‘?‘Z’J’r’é’»:i‘.'n""“’" 50p oces 018 INvI4 0-08 Clocked Flip Flop BMC948 20p 18p lép
1 T Wate Zener Oiodes Nand Gate BMC949 12p 1ip l0p
MO 20 i etage 63— dav. LT Puised Trig. Binary  BMC950 20p 18p Iép

Monostable Multivib. BMC951 25p 23p 2ip
Dual J/K Flip Flop BMC95) 20p 18p Iép
Ouwal J/K Flip Flop BMC955 20p 18p I16p
Oual J/K Flip Flop BMC956 20p 18p I6p
Quad. 2-input Power BMC958 I12p lip 10p
2/4-input Gate BMC961 12p lip 10p
3/3-input NAND Ga

3/3-input NAND Gate BMC963 12p llp 10p
Audio Amp. 3w. SL4030 £1-50 £1-40 £1-36

POWER TRANSISTOR
PRICE BREAKTHROUGH!
Plastic cased Silicon Power Transistors of
Istest design, 40watts and 90watts. PNP
& NPN types, All types available at the
most shatterin, Ir low pricas of ail
time. All are fully tested, marked

- d Diodes, G Goid

HIS |00 [lixgd, Ocdw Suim G52 50p
Unmarked. N
Short lead Transi . NPN

H30 SRR N 50p

UNMARKED UNTESTED PACKS

Bes G m Diodes and guaranteed! \
LR ~3 P XL R
P P P

88200 i NERTEE St S0p

40W PNP 2lp 190 17p

arm. ;gw ;"::‘ ;;P 2p :?9 |s.gzv C19$T DUAL IN LINE I.C.

Siti Diodes DO.7 gl Nl d KETS

8¢ 100 L"'".'w'oiioo. OA '23; SOP PAK PAKS of mat:h pairs 14 pin type at I5p sach | Now new low prefile

T 16 pi e 16 h. St

100 RO s S0p [l B aw e e ao PRy s e b on

u NPN, PNP . BOOKS

Bes so z:'u::"tno‘ Al 4 sop FOW + OW__s0p We have a large selection of Reference and
INTO6A, BSYISA, etc. . Technical Books in stock.

T 50 Germanium 1-,.,,.|“°,, sop These are just two of our popular lines:

— i AT g LR - = A cRoss HATCH GENERATOR B.P.I Transistor Equivalents and

Hé () 250mW. Zener Diodes 50 Substitutes; 40p
DO Min. Glass Troe P FOR £3.50 ! 1!

This includes many thousands of British
U.S.A., European and C.V. equivalents.

The Niffe Radio Valve & Transistor
Data Book 9th Edition; 7Sp
Characteristics of 3,000 valves and tubes,

H 20 3 amp. Sificon Stud Rectifiers, 'soé

418 () Top Hat Silicon Ractifiers,  §
HI3 30 JSfma Hixed volts 50p

YES, 3 complete kit of parts including Printed
Circuit Board. A four position switch gives
X-haech, Dots, Vertical or Horizontal lines.
ln:qnted Circuit design for easy construction

Hie | § Experimenters’ Pk of SOP and retiability. This is a project in the September 4.500 Transistors, Diodes, Rectifiers and
I‘v‘\‘lo’l‘:l:ﬁd Circuits. Dats edition of Practical Television. Integrated Circuits. = ¥
Llales Postage and Packing 2lp.
M3 20 Y167 Tyee Silicen Rewsifiers §0p This complete kit of parts costs Send for lists of these English publications
| amp plastic. Mixed volts.

£3.50, post pald.
A MUST for Colour T.V. Alignment.

[* T , PNP, Germ,
M5 RTenres S oo™ 50p

’-------\

. Piease send me the FREE 8:-Pre-Pok Cotwlogue. .

NAME............
l ADORESS ..

Our famous Pl Pak is still

leading in value for money.
MAKE A REV COUNTER Full of Short Lead Semiconductors & Electronic
FOR YOUR CAR Components, approx. 170, We guarantee at

A
. VA d least 30 reallv h.;h quality factory marked

The ‘TACHO BLOCK'. This Z Transistors PNP & NPN, and a host of Diodes

sncapsulated block will turn any V & Rectifiers mounted on Printed Circuit Panels.

0-ImA meter into a linear and identification Chart supplied to give somae

l«un‘uh rav. Colunu_lr ::" any /| information on the Transistors. l Al

car with normal coil nition MINIMUM  ORDER  50p. SH WITH ORDIR

system. Please ask for Pak P.1. Only S0p. PLEASE. Add 10p post and packing per order
1 10p P & P on this Pak. \ovusas ADD EXTRA FOR POSTAGE ,

each A .

P T DEPT. E, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF
Bl nE.pAK L n TELEPHONE: SOUTHEND (0702) 46344
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PREMIER 800
STEREO AMPLIFIER

PREMIER HI-FI STEREQ SYSTEMS

SYSTEM ‘800"
Cousists of the Premier 300 Mk 11 all transistor stereo amplifier (described
left) Garrard auto/manual record player unit fitted sterec/mono cartridge
with disinond stylus and mounted in u.k finlsh pllnlh with caver and two
cloth front d i stems. Absol lied ready to
ping in and play. The 800 Mk 1I amplifier hu an outvut
of 5 watts per channel with inputs for ceramlc and
magnetic pick-up, tape and tuner also tape output

socket and bheadphone socket Conu'oh Bass, Treble,
Volume, V! switch.
(As used in Hu.dphone socket. Power on/
SYSTEM '800°) off. Teak finish cabinet with £35 00
A truly high quallty stereo amplifier —compare the aluminium tront panel. Bize:

specification, compare the price. Output: 5 watts per 124in x 81in x 2{in.

channel. Frequency reaponse: 30-20,000 Hz = 2 db.
Distortion: 1% Output Impedance 8 obms nom. Inputs

Carr. £1-75

#18-25. Carr. 50p.

gaualised to RLLA.A. Mugnetic 4mV. Ceranic 100mV. SYSTEM “TwO" SYSTEM “‘THREE”

uner 100mV. Tape 100mV. Tape out 150mV. Din above but with ol

:{o:lkeu lor'l.npuu and outw:a Cﬂntmln Bass, ':‘:e“l;I;, :l‘::ued front l‘:ak Il::‘co:::up:: lLanteilEl:i:(hCOOS “":r;;::p"\"’;l’n:;‘em:ng

Stereo I':e&dphone socket. At;.mtlve slim line d(slgl; nGTr:-hnd g’:g;l)ik.tlrl‘i Baslance Controls. Inputa for "‘hn:d“c I:m‘l Cenla‘n:c l&ick-ub. LEADS

Blihapr e gitact wie slumintum tront pao | Lo gpatc e, | ta05r a7 and ot S hvbene el et | aND pLUGS

1 -00 s Bonotone $TAHCD diamond stereo cartridge. A puir of SUPPLIED

oniy £15 Carr. 50p. HMF Bpeakers size 16}° x 104° £57 5 WITH ALL

Mk. 11 Version available with Teak Finish Cabinet. x 9° fitted EMI units complete £1-78 SYSTEMS

Carr. £1-75 !he matching systent.

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

Gives the best pos-
sible reproduction of

s, radio and
tape at a reasonable

price.
Fitted with all the

you're ever likely to
want, the Paragon
gives you a degree of
sophistication that is usually only found with amplifiers
costing twice its price. It has bass and treble siide con-
trols, volume and balance knobs, and eight pusbh-buttons.
There's also a standard stereo jack socket on the front
panel, plus a ceramic/magnetic cu’trldge switch and a
mains outiet socket on the back

Bpeclfications 10 + 10 watts IanOhms Power/fnquency
reaponse: 0dB 10 watts Into 8 ohme -3dB 20Hz - 25KHz.
Distortion typically less than 0-26%. Inputs for Magnetic
phono (4mV) Ceramic phono (66m V) Radio/Tape (100m V).
High and low fiiters. Teak finish cabinet. Size: 129°

10 10
i i £32.00 P. & . s0p.
Premier Stereo System ‘65°

Consista of the Premier Paragon Stereo Amplifler,
Garrard 8P25/11 in teak finish plinth with cover and

controls and facilities:

PREMIER HI-FI OFFERS
Seveo Ampiitier cesk  £38°50
Rogers Ravensbourne £55.00

£25'50

METER BARGAIN
MODEL GT-800 MULTIMETER
A precision made pocket sized test
meter, ideally sulted for testing elec-
tronlc circuita or electronic appliances.
Bupplied compiete with test lead and
batteries. RANGES-—DC Voltages: 10,
50. 250 1,000V (1,000 opV). AC Volt-
: 10, 50, 250, 1,000V (1,0000pV).
DC ‘Current: 1m A, 100mA. Reatstance:
0-130K ohms. Declbel: —10 to +22db
(at AC 10V range) £2-47, P. & P, 25p.

Stereo Amplifier teak

Metrosound ST20E
£22:00
£1500

Stereo Amplifier teak
GARRARD 8P25 MK

Goldring GL72
111 SBINGLE RECORD

less cartridge

Garrard SP25 11t with
PLAYER FITTED
GOLDRING 800 MAG-

Goldring G800 cartridge
NETIC BSTEREO OAR-

P. & P. 60p extra any of above:

TRIDGE. COMPLETE
IN TEAK PLINTH
WITH COVER.
‘Total fist price over £34.

PREMIER PRICE

‘95

HI-FI STEREO
HEADPHONES

Designed to the highest
possible standard. Fitted
?}in. speaker units with
soft padded ear mufls.
Adjustable headband.
8 ohmis im ce. Com-
plete with 6ft lead and
stereo jack plug.

_/ £2:47F. "

26p.
VERITAS V-149 MIXER
Battery operated 4-channel audio mixer providing four
separate inputs. Size 6 x 3 x 2in. sultable for crystal micro-
phobe jow impedance micro-
pbone, with transformer,

watts. 240 volt ALC. £1-50 P. & P. 16p

Garrard 2025 T/C with
Stereo Ceramic Cartridge

£8-50

E.M.I. 13 x8in.
HI-FI SPEAKERS

Fitted two 2}lo tweeters and
crossover network. Impedance
8 or 15 ohm. Handling capa-
city 10W. Brand new.

£3|47 P. & P. 50p

gnrnrd 2025 T/C with P. & P. 60p
tereo Ceramic Cartridge []
ready wired in teak plinth £1 2 45
with cover P. & P.£)

CARTRIDGE BARGAINS!
Goldring GB0OOH ¢€5.00; G800 £5.50; GBOOE
£€9:50; P.&P.10p

SPECIA
PRE-STRET! . THE QUALITY IS
TENSILIBED to ensure the most permanent base. Highly
age, moisture, heat, cold or humidity. High polished splice
output throughout the entire audio range. Doubie wrapped:
TT3 3 450° POLYESTER 387 DTS §1° 1800°
DTS 8}° 800 POLYES'I'EE 57p TTS M' 2400°
42p 8P7 1200°

8P§ §5° 60U*
900 80p LP? 7' 1800’
POLYESTER 75p DT7 ?° 2400
ACBTAT! 759 T 7° 3800

TAPE SPOOLS §" 6p, 6°, 51,

“VERITONE” RECORDING TAPE

LLY MANUFACTURED IN USA. PFROM EXTRA STRONG
CHED MATERIAL

—-attractively boxed.

Post and Packing 3° Bp.b' ,M Bp, 77 10p (3 reels and over Post Free).

UNEQUALLED.
reaistant to break.
free finish. 8mooth "

°
POLYESTER 41-18 L N
POLYESTER 2187 ‘ ' 'to"‘.
P.V.C, 82p
75p
26

POLYESTER 2250

fitted Goldring G800 stereo magnetic cartridge pius & . & P. £1 adio, tape, etc. Max. | 13
Pair ol Marsden Hnll Annex 100 Loudspeaker Systems. g li-av? Ma‘: o:tput ;-:v.?l‘:n
£69 i i o 6 dB. Standard jack plug
nlun| = ket ts, ph ]|
Complete with Pree leada and plugs. Garrard AP76 with I.‘.’.ip;. '"’A“..'mz".v‘l“"".l'.‘{
et rge— G800, ready wired to 5 £29'50 wood grain finish case. <
in Din in plinth with MONO STEREQ
WELLER “EXPERT"” SOLDER :over P P. & P. £1 MODEL £3 MODEL £3.47 P. & P. 15p
GUN. Baves time and
soldering in the home and service
dept. Two position tn"er'huinsunt Garrard AP76 £1 8'80
dusl heat. 100/140 £3 g5 &P less cartridge P. & P, 60p.
watt. 240 volt A.C. o0 - i
Garrard 401 LOW NOISE
g:= Transcription Unit £26 60 CASSETTES
*"Litesold" Boidering Iron. Lightweight A" pencil bit i i
Ideal for regular bench use and aroun Il.be home. 25 n Ilbrary cases

C60 (List 71p) 45p
90 (List 98p) 65p
C120 (List £1-4585p
P. & P. 10p

LOW-NOISE
COMPACT CASSETTES
Screw fixing—fully guaranteed.
In Library cases.

~ |EACH| 3 m—r'm
wo | 29 | 8ip | % £1-56 | £2-50
90 40p | -1l a 16 | £3-50
C120 | 52p | €1-40 | 2.7 | £4-50

P.aP lOp each (3 and over 15p)

PREMIER RADI

23, TOTTENHAM COURT ROAD, LONDON, W.1

Tel: 01-

636 3451
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VARIAB

VOLTAGE TRANSFORMERS

BODINE TYPE N.C.I. GEARED MOTOR

}] 71 rpom.
orque  toib._ “fnch. hinpPUT 230/140V a.c. 50/60 O UTPUT
et .,,',f,’?.'-';,: VARIABLE 0.260V from § to 50 amp stock. ¢
28 cz.p.’m. Torque 20|b SHROUDED TYPE

mp, £7-00 2-5 amp, £8:08
mp, £§1-75

ps £22-50 20 amp. £49-00
I p, £25-00 25 amp, £38-00
37.5 amp. £82-00 50 amp, £98-00
OPEN TYPE (Panel Mounting) { amp. £4.7S.
[} :mp. £7-00 2} -mp a 05. | types carri:

inch. Reversible. 1/80th
h.p., 50 cycle, 028 amp.
dition. Input voltage of motor o
ISV a.c.. Supplied complete with trans-
former for 230/240V a.c. Input. Price, either
type £3-50 plus 35 P. or less tram-l

lormer (2 plus 7p P & P.

PARVALUX TYPE SDZ. 200/250 VOLT
A.C. D.C. HIGH SPEED MOTQR N

Speed 9, 030300 .p.m, €
rox. or r.p.m. i
:E:d with builtin governor, :goor’mASI. ;’°‘:"::";'|:AA 550%;':\' ?z:-
or variable speed over a wi . 250 ohm, bTA: 500 ohm,
ASAT T ke 280 mA: 18 ks, 2I0mA 3.5 ki,

range if used in conjunction with 2A; 35K,

Dimmer Swltch illuserated Y
gOO%*-Ig‘RJCI h"é p prated IA6|lstA(’lk6(; L:g:u\ ?l;mnegs)}m Shaft length Fin, dia. 3§ in
s on 1 uest.
Stber.modstuapeilable on peauase. 50 WATT. 1/5/10/25150/100/ 01500/ kk/1-5k/2-5k/SkQ. All at
600 WATT DIMMER ll 1S each.
SWITCH

WATT. |0/25/5°I| /250[300/500/|k/l-5|(/2'5|(I3-5kﬂ. All
Fully guaranteed “ 90p each. P. & P.7{p

RE LAYS New SIEMENS PLESSEY, etc. Miniature
R-lays at competitive prices. r
Ly} 2 4 ) 2 | 3
52 o7 700 | T | 3ae HDl 73p°
280 ) 9-12 | 2 ¢/o 3p®| 700 | 16-24 M 63p°
700 | {62 | 493 [pel2300 | de45 | 6° .
700 | 1624 | 4 p°)2.
ELECTRONIC 700 :6—24 ;c;o T80 sf2i400 | 3048
700 | 12-24 clo o -
ORGAN KIT 700 6-|2 I c/o HD’OD' ISk | 85-110 | 6?‘1
22-30 | 6 ¢/o

| 5p
Easy to build. Solid State. Two full | {I) Coil ohms; (2) Working d.c. volts; (3) Contracts; (4) Price

Easily fitted.
bg makers. Will control up to
600W of all lights except flu-

-©

orescent at mains voltage.

L Complete with s-mple instruc-
tions, £3inc. P. & P

s s e s s m ——

S

octave (less sharps and flaes). Fitted Heavy Duty. All Post Paid. ‘Includml Base.
hardwood case. Powered by two RELAY

I1 VOLT D.C. RELAY 140 OHM COIL

s;nlg:n:‘vm:l‘oﬁfrruli, ;E:.T:,I.“e::‘ A I: 3 sets :/T co)nucu S amp, 78p incl. P & P (similar
[ ° o lustration below).

:::::h"P:tl:lehL’;“(!)O?“;t‘“k;mzazzd o Type 2: | set of c/o contacts 60p incl. P & P.

‘DIAMOND H’ 230 VOLT A.C. RELAYS
33 1l ELECT:%'“C PROMICT Three sets c/o contacts rated at 5 amps.
Price: 50p P & P {0p. (100 1ots £40-00 incl.
P& P) (UNUSED) -~
‘KEY SWITCH' 230 VOLT A.C. RELAYS
One set c/o eontacts rated at 7-5 amps. BOXED. Price: 40p.
P & P Sp .(100 lots £32-00 incl. P)
MINIATURE LATCHING RELAY _
Manufactured by Clare-Elliote Led. (l’ e F). 2 c/o perman-nt
{atching in either ection, Coil | ISO ohm. 15-30 Vole D.C.
Size i' hn(h i wlde, #” thick. Complete with 3" ieads. New 73p

50 easy to build Projects. No solder
ing, no special tools required. The
kit includes Speaker, Meter, Relay,
Transformer, plus a host of ocher
components and a 56-page instruction
leaflet. Some examples of the 50
ﬁounble Projects are: Sound Level

ecer, 2 Transistor Radio, Amplifier,
etc. Price €7.78. P. & P, 30p.

€ CRYSTAL‘MDIO KIT incl.
omplets set of parts, includin,
Crystal Diode, Ferrite Aerial, Drille'd lPROGRAM ME TIMERS

Chassls, and Personal Ea 240v AC. S r.p.m. motor, 2 models
:oldan‘r‘u. casy u‘: b:uild "ull‘e::gp r:‘; Ilv;ihbh with either 10 cams or .'5 cams.
step instruction. £1.75 inc. post. Each cam operating a 10 amp c/o micro
switch. Cams are Individually variable B
allowing innumerable combinations.
Ildeally suited for machinery control,

RAINBOW STROBE
FOUR LIGHT
YCONTROL MODULE]

In response to numerous requests, we
now offer a mains operated fully isolated l
shortcircuit-proof ready-buile module,
with variable flash rate. It will operste
four of our Hy-Lyght or Super Hy-Lyght
Strobes in either |, , 4 sequence;
242; or all together. Fantastic e'fecul

automation, etc. Also in the field of encercain-
ment, for chaser lights, animated displays, etc,
NEW 10 cam £4-75 p. & p. 25p. 15 cam £5-75 p. & p. 25p.

STROBE!

g the iatest type Xenon white
state timing and triggering
c. operation.

ERS’ ECONOMY KIT )
justable 1 to 36 Flash per sec. All electronic
components including Veroboard 5.C.R. Unijunction
Xenon Tube and instructions £6:30, plus 25p P, & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Relle_r tin

rinted circuit. New trigger coil, plastic thyristor.
| §reed adjustable 1-80 f.p.s. Price £10-30. P. & P. S0p.

HY-LYGHT STROBE MK .
Designed and produced 'or use in large halls and utilises
a silica tube printed circuit. Speed adlutubl 0-30 'p :.
Light output approx. 4 joules. £12-0 & P,
SPECIALLY DESIGNED. FULLY VENTlLATID
METAL CASE. Including reflector, £4:00 P. & P. 45p.
Post paid with kit.

I THE ‘SUPER’ HY-LYGHT KIT

' Approx. four times the light output of our well proven
Hy-Lyght strobe. Incorporating:

l @ Variable speed from 1-23 flash per sec. }

STROBE' STROBE'

Build a Strobe Unit,

with or without colour filters. Modules
can be connected together to operate 8
or 12 Serobes. Will work on long runs of
up to SOJardt. 30 that your Strobes can
be spaced out for maximum effect. Size
of module Is SX6X1| Easily fitted
into your own equlpm.nt, or into a
separate .au Thoreughly tested and
reliable, } w:zh full cor
mstrucuem Price: £18- plus 25

P. & P, Send 5.A.E. for details. J l
S o e - — - =—
BIG BLACK LIGHT

400 Wact. Mercury vapour
ultrs viclet lamp. Outer
bulb designed to absorb visible
light and to transmit u.v. rays.

Extremely compace  and  power @ Reactor control circuitproducing an intense white lighe.
;"“"e of u.v. Ideal for stage, display, Jl Never before a Strobe DEE with so HIGH an output at so0
Pl o3 o = -] LOW a price. 0 plus 75p P, & P.
COLOUR ATTRACTIVE, ROBUST, FULLY VENTILATED
WHEEL l METAL CASE speciatly designed for the Super
PROJECTOR Hy-Lyght Kit including reflector £7-00 P. & P. 45p.

Complete with oil
fllled colour
wheel. 100 waee
lamp, 2007240 v
AC. Features ex-
tremely efficient optical system. £18-50
3Sp P. & P. "

SERVICE TRADING CO

T-inc OLISHED REFLECTOR
l ideally suited for above Strobe kits. Price 53p, P, & P,
13p or post paid with kits,
6 IN COLOUR WHEEL as used for disco lighting
effects eec, £5-78 incl. P. & P, can be operued from our
| rpm synchronous motor 75p incl. & P

All Mail Orders—Also Callers—Ample Parking Space
Dept. E.E. 57 Bridgman Road, Chiswick, London, W4 58B

Personal callers only, Open Sat.

9 LITTLE NEWPORT ST.
Phone 01995 1560

SHOWROOM NOW OPEN MON.-FRI. LONDON WC2H 7))  01-437 0576
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SINCLAIR PROJECT

30 £3-50
250 £4-25
P25 £3-97
P26 £6-26
Project 60

tuner £18-80
AFU £4:50

Stereo 60 £7-830
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 £1-40
T-DECS £2-80
u-DEC A £3-00

16 dil IC
carrlers £1-25

SINCLAIR SUPER 1C12

Complete with
free printed
clircult board
and 44 page
Instruction book.

Speclal price If bought with basic or deluxe klts
below, only £1-80 plus 10p postage. (£2:00
purchased separately)

DELUXE KIT FOR THE IC12

includes all parts for the printed clrcuit and vol-
ume, bass and treble controis needed to complste
the mono version £1-30. Stereo version with
balance control £3-00.

BASIC KIT FOR THE IC12

Contalns components for P.C, board and volume
and simple tone controls. Mono version £1-10.
Stereo model with balance control £2-60.

POWER UNITS FOR THE IC12

A set of components to construct a 28V 0:5 Amp
rcwer supply £2-27. Also sultable Sinclair P25
ully constructed £3-97.

LOUDSPEAKERS FOR THE IC12

Speclally chosen for the IC12. 5” 8 ohm £1-99,
5” x 8”8 ohm £1-45. 10" x 6" x 15 ohm £2-27.
PREAMPLIFIER KITS FOR THE IC12

Type 1 for magnetic pickups, mics and tuners,
with 3 position equallzation switch. Mono model
£1-20. Stereo model £2-20. Type 2 for ceramic or
crystal plckups. Mono 48p. Stereo 96p.

SEND S.A.E. FOR FREE LEAFLET ON KITS

IC RADIO CHIP TBA6S1

As featured In July Practical Wireless IC of the
month teature. Contains RF Amp, osclilator,
mixer, [F Amps, detector, voltage stabilizer and
wide range AGC circuitry. Speclally developed by
SGS lor_high performance radios and car re-
celvers. Complete with application data £2-00.

AC/DC CONVERTOR SENSATION
Introducing the most versatile AC/DC convertor
yet offered, with a high current output that makes
It uul(able for operating most 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, 8V, 7-5V,
9V and 12V at 500 ma. Housed in a very strong,
attractive plastic case and fully guaranteed for
12 months. £4-47.

SINCLAIR EXECUTIVE CALCULATOR

Weighs only 2{oz. Fits the pocket. Runs for 3
months average use on one set of tiny hearlng ald
batteries. Contalns 7000 transistors. Brilllant
8 dlgit display, Adds, subtracts, multiplies and
divides. Constant multlpller facllity. Floating
poln( or fixed polnt wl!h 2, 4or 0 decimal places.

t to te 5 year guar-
antee. Comprehenslve after ules back up Is
supplled br Sinclair's famous service dept. If
any Executlve purchased from us falls to give
satisfactlon and ls returned undamaged In 10
days we undertake to relund the whole purchase
price.

SAVE £10.
OUR PRICE QNLY £69 (List Price £79).

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mali order only. Postage 10p per Item,
Our HI-Fl colour catalogue Is 10p post free
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[}
Eliminators Veroboard
Copperclad Plsin
01" 0.18" 0.15"
%7 a1” op 6p
2%™ x 3% 20p 16p(9) 10p
W x5 24p 2100)  t2p
3%™ x 3% 24p 20p -
3N x 8" 2% 27p(10) 17
177 x 24" 6% 50p 37
177 x 3% 70p 52p
1772 8" 8p
9 volt @ 20mA (PP3) £1.25 xgnﬁmard :‘;9
6 volt @ SOmA £150 paeniony P
9 volt @ SOmA 150 Terminal Pins 18p per pack of 36
646 volt, 50mA £250
949 volt, $0mA £2.50 ‘, . e ,
TH volt for cassetie recorders £2.00
e on uminium ooxes
3,4%,6,7%.9,12 € S00mA £3.99
Car Battery Converter fully stabilised to provide Including
§ baseplate and wrews
6, 7% or 9 voits (illustrated) wu» Complete Kit (inc. Teak Case) £2‘. 50 ‘:&5‘;
- & p. 15p. on all types) No L. W. D Price p-&p.
(7) 2% x S%"x 1%” 35p 8p
p,‘ : (B) 4" x4" x1%" 35p 8p
ockels 20 Watt pr channe integrted sireo amplifie dveloped by engineesof Texas Insiruments Lia” ) 4 x 1% 3% 8p
This designer approved kit, has a state-of-the ding distortion of only 0.09% at (10) 4 x5%"x 1%" 40p 8
14 d 16 pi 20 Watts 1n10 8 ohms and a bandwidth of § — M_m 8t —3db. The semiconductor compliment of 11 4 x2%x2" 18 8p
an pin this superb kit includes no less than 6 integrated circuits, 10 Silicon transistors. 4 rectifiers and 2 3 E b4 1" 32’ P
2 zenens. Controls include : bass; treble; volumes balance; on/off; ‘on® indicator; headphone sockets; p = x| E3ER P 2
"' scratch filter; rumble filter; inputs for magnetic phono; tuner; sux  or tape; tape head etc; input; I3 165 2o 225 W 1%
selector; monostereo switch. The construction of this kit was featured in 'Practical Wireless’ :; ;’ x :__ x §* ;!;v :;v
May - Aug. 1972, "% x 3" P P
(including Z‘G'ZAB) 16 10" x7" x3 88p 20p
»
Resistors Semiconductors (Thermistors Heat Sinks
ACI07 25p AF239 30p BF197 1Sp 2N1304 22p AAI20 9p
ACI26 17p BCI107 10p BUI0S £2 2N1893 30p AAI29 9p
% watt $% Carbon Film — low noisc Hi-Stabs AC127 15p BC108 10p MPF102 40p 2N2926 10p BA10O 1Sp
All E24 values 1p. each plus p. & p. 7p. for up AC128 15p BC109 10p MPF103 37p 2N3053 23p BAISS 13p
10 50 Resistors and 8 further 2p for each AC176 20p BC147 10p MPF104 37p 2N305S 49p BALSS 14p
additional 50. Deduct 33 1/3% for 100 of one AC187 25p BC148 10p MPF10S 40p 2N3702 12p BAIS6 1Sp
type or 25% for mixed orders over £1 in value. ACI87K2Sp BC149 100 MPF106 45p 2N3704 17p OA47  10p 1132
ACIBBK 25p BCISS 100.0C38  40b ote )" Oamy 7h Vaioos 15p
A8
Lwatt  10% Carbon Composition  3p. exch ADlie 100 BC15 1on oces  15h maiss) 7 oAse 7P VAI026 13p
2watt  10% Carbon Composition  6p. each ADI49 40p BCI69 TSp OC4S 15p IN4OOI 6p OA91 Tp VA1033 13p
MW 5% Wire wound 9p. each AD161) oo BF180 25p OC71 11p IN40O2 7p OA200 10p cz1 15p
S W Wire wound 9p. each AD162) "7 BF181 30p OC72 17p IN4003 8p OA202 10p 24 13p
10w Wire wound 10p. cach AF114° 18p BF184 25p OC170 23p IN4OO4 8p SL403D £1.50 Zi3A 13
plus p. & p. 7p. for up to 25 resistors plus 1p. AF11S 18p BF185 25p OCI71 30p IN400S 10p uA709C 45p P
for each additional 25. AF116 18p BF194 15p IN697 18p IN40O6 12p ATIO 45p GL16 {1.00
AF117 18p BF195 15p 2N706 12p IN4007 15,,,“741(: sop GL23 £1.00
AF139 28p BF196 15p 2N708 15p AAL19 9p uA723C £1.05 AlSB 75p

UUISIIE electronics

Capacitors Mullard C$26,075 Mullard C$31 Potentiomet
- 10 16 25 w0 64 :
Mylar 700V | &076 all 6p each| o, . B % w
Voluge 0 16 25 3200 2000 1250 800 500  40p
1000pf B 004F 3 Y% e o 16 3 % “ $000 3200 2000 1250 800  S0p N
2000p( 2p 0.05uF 3p i 10000 6400 4000 2500 1600 T4p
CipacityuF 22 15 10 68 1 16000 10000 6400 4000 2500 93p
S000pf| »  O0S&F 49 47 68 22 41 22
0014F % O 49 100 150 47 100 47 ’:)"?n f%:’n f%‘“
002F ¥ 0.24F Sp 220 100 10 1
i50 HT Electrolytics sa ska M0
I8 5 eay I lle g oss log ot lin less switch 12p
Polystyrene - 760F | : @ % oL il ot w ] Rt ]
160 125 100 64 40 25 16 10 d Wl Less swly “p
10pf 10 10.000pf all 3p. each in multiples of 320 250 200 125 80 S5O0 32 20 3uF 450V 20p dual with switch 10K, 100K & 1M log only $2p
10,15,22, 33,474 68. 500 400 320 200 125 80 SO 32 SORE 3s0v 20p 10K log + 10K antiog less switch 40p
)
Mullard C280- 250V | Mullard C$37 & 017 | TV & Radio Types Slider Pots
0014F 3 02%F sp 25 4 64 10 16 25 40 64 8+8uF;4S0V.W  18p 32432F;350V.W  25p
001SuF  3p  03%F o4p 1000 800 640 400 250 160 100 64 8p |B+16uF,4S0V.W 20p 3243F;450V.W  43p Single Dual
0muF 3 04TF 8 1600 1250 1000 640 400 250 160 100 10p [ 16+ 16uF; 450 V.W 2Sp SO+ SQuF;3SOV.W  35p 10K 10+ 10K
0.033uF 3 0.68uF 1p 2500 2000 1600 1000 640 400 250 160 13p | 16+ 100+ 100 + 300uF; 275 V.W. 123 25K 25 + 25K log
0.047uF 3 1uF 13p 4000 3200 2500 1600 1000 640 400 250 )6p | 32+ 100+ 125 + 200uF; 275 V.W 1123 SOK. 504 SOK il
32 4 100 + 200 + 200uF; 300 V.W. £123 - . tin
0068uF  Mp  LSuF 20p 470 220 1op 100K 100 + 100K
O.14F s 22uF o 125 | 1004100+ 100+ 150+ 150uF; 320 V.. 166 e pre.
N b o e am 1ab | 100 + 100 + 200 + 3004F; 275 V.W. 123
1 1 /159 | 60+100+200uF; 300 V.W '93p Knobs  10p.
. 100+200+200uF; 300 V.W {1
100+200uF; 275 V.W 75
M.,,"d cz" 1004OQUF: 275 V.W L1.15 y )
Pz 200uF; 275 V.W. S0p 300+30QuF; 300 V.W £1.90 resels
0014F 4p  O.1uF .
0.015u4F 44p  0.15uF 8p We also hold: MAIL ORDERS: Wh. Lt s b 3 5
0.02F  #4p  02%F 10p | Mullard €333 ceramics 1 8pf ~ 330pf 63V.  $p thova, » mintmum of Tp. avslles B, & B, on e Lo = .
0.033uF S%p  033uF 14p Silvered Mica 1%; 500V; 2.2pf — 820pf Te overseas orders is charged at cost l&) "Z 10K 100K IM
0047uF  6p  0A4TuF 15p Feedthrough ceramic 100Gpf; 350V. s ADDRESS TO: Mail Order Dept., 550 o0 Bec  [Dsic 2.k
0.0684F  op Disc ceramics, monolithic ceramic, high 56, Fortis Green Road, London, N10 3HN. 4 ¢ s
voltage types; tantalums etc. TELEPHONE: 01883 3705 L
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Everyday Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words). Box No. 10p. extra. Seml-display—£6-00 per single column inch. Advertisements mustbe 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

0in| 3 a5
ONE L2 @:®

MINI-LAB 2 Comprising
@ AC & DC Voltmeter @ Audio Generator
@ Ohm Meter @ Resistance Substitution
@® Capacitance Substitution @ DC
Ammeter @ Battery Supply @ RF Signal
Generator @ RF Fleld Strength Indicator

testing, Guaranteed, money £11 .25

back if not satisfied. +25p. pdp
Cash with order or write for illustrated data sheel to:

RSL COMPONENTS (Dept. EE)
Crickelfield Lane, Bishop's Stortford, Herts.

SOUND SUPPLIES
(Electronics) Co. Ltd.
P.A. EQUIPMENT. Marshall amps. Jnstrumencs
and guitars, etc. TOA and Eagle amps and
accessorfes. Reslo mics, 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 or radio.
S.A.E. for list and enquiries. P.A. list i5p,
12 Smarts Lane, Loughton, Essex
Tel. 00.508 2718 Closed all day Thursday

MINT-LAS &
- @

This new, unique instrument
combines all you need for

NEW MODEL V.H.F. KIT Mk 2

Our latest kit. improved design and performance
plus extra ampiifier stage, recelves aircraft,
amateurs, moblle, radio 2, 3, 4, etc., this novel
little set will give you endless hours of pleasure
and can be bullt in one evening. Powered by
9 volt battery, complete with easy to follow in-
struction and built in jack socket for use with
earphones or amplifier.

Only £3-50 + p. & p. 10p U.K. only.
iliustrated catalogue of selected kits and com-
ponents, t5p P, & P. free.

Galleon Trading Co., Dept E.E,
12 Burrs Way,

Corringham,
Stanford-ie-Hope, Essex.

TRANSISTORS: mint, branded top
grade ADI61/162 c.pr., Golp; BC107B,
12p; BC169C, 10p; 2N2926G, 12p; 2N3702,
’2}" 2N3704, 10p. Diodes: 0A90, 6p;
IN4002, 5p. Mail order only, UK post-
age S5p, AMATRONIX LTD., 396 Sels-
33'1'5 Rd., South Croydon, Surrey, CR2

BOOKS

“HOW TO LISTEN TO THE WORLD
1973", £1-90. “World Radio TV Hand-
book”, published December,£2-80, post
(first class) 10p each, David McGarva,
Box 114J, Edinburgh EH1 1HP.

FOR ALL YOUR Electronic Com-
ponent requirements. Send for free list
to B.C. Electronic S}l{Bplies, 7 Regent
Road, Huddersfield 1 4NR.

COMPUTER PANELS 5BC108, diodes, 4-50)

post 100. PANELS WITH SILICON AND GERM/
TRANS. at least 50, 6—£100 post 15p. UNIT
WITH 4-LA2 POT CORES CAPS 50p post 15p.
1Cs 7400 SERIES ON PANEL(S) 10—75p post 10p.
FALLOUTS 5—13p. ORP12 on panel ex equlpt.
35p cp. WIRE ENDED NEONS 10—459L20—7lp

post 8p. SEND LARGE S.A.E. FOR LIST OF
PANELS ETC.
7LB ASSORTED COMPONENTS £1:50 cp.

J.W.B. RADIO
75 HAYFIELD ROAD SALFORD 8 LANCS
MAIL ORDER ONLY

EXPRESS COMPONENTS

17 Albert Square, Stratford,
o London E15 1HJ =
ELECTRONIC KITS FOR
E.E. PROJECTS

AVE you waited weeks (or months) in
the past for your electronic compo-
nents to arrive??? Well you won’t have to
any more—anot if you order from usi!!
[t is our intention to satisfy our customers
—~quickly and completely t1! This th's
bargains are:—
HORSES FOR COURSES £2:00
WASH/WIPE CONTROLLER £2-10

SHAVERINVERTER (20 watt) £3-75

These kits comprise all electronic compo-
nents to complete the project.

OTHER COMPONENTS Transistors: AD142
(simitar characteristics to OC26, OC28, OC29
0C35)..35p each; Relays: 1850 2-pole change-
over 5A contacts..£1:00 each; Wafer switches:
t-pole 12-way, 4-pole 3-way, 3-pole 4-way..20p
each; Microswitch: S.P.C.0...15p each; Poten-
tlometers: 25k Q2 log..12p each, 250k Q2 log with
D.P.D.T. switch..20p each; Mains neons (with
resistor)..20p each.

Orders over 50p post free, others add 5p.

TAAIL ORDER ONLY
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EDUCATIONAL

MEN! You can earn £50 p.w. Learn
computer operating. Send for FREE
brochure—London Computer Opera-
tors Training Centre, G22 Oxford
elvoixse. 9-15 Oxford Street, London,

TO ENGINEERS
Whatever your age
or experience you
must read New

rtunities. It des-
cribes the casiest way to pass AMS.E.,
A.M.ILM.L, City & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Electrical,
Civil, Auto, Aero, Radin, TV, Building, etc.
You must read this book.

Send for your copy today—FREE!
B.LLE-T. B32, Aldermaston Court,
Reading, RG7 4PF
Accredited by the Council for the
Accreditation of Correspordence Colleges

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

SERVICE SHEETS

SERVICE SHEETS for
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Finding Guide, S.A.E. orders/
enquiries. atalogue 15§. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

Televisions,

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 5p.
Grimsby Electronics, Lambert Road,
Grimsby, Lincs.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because thls GPO approved transmitter/
recelver 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 detalls

TO: BOFFIN PROJECTS,
DEPT. KEE.

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY

ENCAPSULATE your circuit in crystal
clear plastic, cold pouring, quick set-
ting. S.A.E. Westby Products (Dept.
PF2), 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.

S;Earanceed for six months, READY TO
at:-

12ins 8watt 23'60 post paid
21ins 13watt £4-60 vo:c paid

SALOP ELECTRONICS Caliers
2) Wyie Cop welcome
Shrawsbury, for lists or
Shropshire. Enquiries Large S.A.E.

RADIO & TELEVISION AERIAL BOOS-
TERS £2-95p, five television valves 45p.
S0p 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 bulid quality accessories:—

WAA-WAA aliparts, electronic & mech, £2-95
FUZZORAMA quality fuzz box £4°73 P&P 20p,
BASS PEDAL 16’ and 8’ tones £35

BUILD A SYNTHESISER OR AUTO RHYTHM
from D professl ] dul

Cat. 15p from D.E.W, Ltd., 254 Ringwood
Road, Ferndown, Dorset BH22 9AR
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drawing.

perience.

The series

wilt be of ex-
ceptional value in
training mechanics and
technicians in Electricity,
Radio and Electronics.

WHAT READERS SAY
I find the manuals most enhghtemng and
I am very grateful. C. Stratford.

By far the easiest and simplest manuals |
have ever studied. L.S. High Wycombe.

These books make interesting reading of
a complicated subject. AV. Andover.

1 am delighted with these marvellous

manuals, they are so casy to follow: well
done. W.A. Cheltenham.

POST NOW FOR TH/S OFFER '

B As I C EI.ECTRONICS(GvoIs)
TELEVISION(3vols)

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 agcurate cartoon-type
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-

ELECTRICITY(5vols)

GUARANTEE

Should you be,in
any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return

r----------------------

I To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BRz THP
l Please find enclosed P.O./Cheque value £...........
|' BASIC ELECTRICITY 5 parts £4- 50
BASIC ELECTRONICS 6 parts £5-40 []
BASIC TELEVISION 3 parts £3-60 ]
Tlck Set(s) required. Prices Include Postage and Packing.
q

YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

NAME ......... C00uncooseoosEnosr Soccorcoocosooonen e W ons Soccococonocono ¥ o Sooccoonoo
BLOCK LETTERS

FULL POSTAL.........c....... S e e TS I e 0 e
ADDRESS ....

.----------------------J

EX COMPUTER PRINTED CIRCUIT PANELS
2in X 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, ete, Our
price 10 boards 50p. P. & P. 7p. With a guaranteed
minimum of 35 transistors. Data on transistors
included.

SPECIAL BARGAIN PACK. 20 boards for 41,
P. & P.18p. With a g\mrmmd mlnimum of 85
tr Dataont i

PANELS with 2 power transistors similar to
0OC28 on each board—components 9 boards
(4% 0C28) 50p, P. & P. 6p.

9 OAS, 3 OAl0, 3 Pot Cores, 26 Resistors, 14

CIDICI'-OI‘I. 3 GET 872, 3 GET 872B, 1 GET 875*

:ll long leaded on panels 13in x 4in. 4 for 11,
& P. 25p.

7090 OPEEATIONAL AMPLIFIER TOS

1.C. 50p. 50 oft 35p.
100 oft 20p.
250 MIXED RESISTORS 62p
} and § watt.
150 MIXED HI STABS 62p

3. $ and 1 watt 5% and better.

QUARTZ HALOGEN BULBS
‘With long leads. 12V 55W for car spot ligbts,
projectors, etc. 50p each, P. & P. Sp.

GPO EXTENSIOR TELEPHOKES
with dial but vlthout bell. 85p each, P. & P. 30p,
£1-75 tor 2, P. & P.

The New Styled
“MULTI-MINI”* TWIN-VICES

B.H. COMPONENT FACTORS
LIMITED

MULLARD POLYESTER C280 250V. (uF) 0-01°
0-0185, 0-022, 0-033, 0-047, 3p, 0-088, 0-1, 0-15, 4p*
0-22, 5p. 033 7p 0-47, 8p. 0-68, 10p. 10, 13p-

1-5, 20p. 2

MULLARD roux-:s'rm C296: 160V. (uP) 0-01,
0-015, 0-022, 2p. 0-047, 0-068, Sp. 0-15, 0-22, 4p.
035, bp, 0-47, 6p, 0-68, 1-0, 10p. 400V: (uF) 0-001,
0-0016, 0-0022, 0-0033, 0-01, 2p. 0-015, 0.033, 3p,
MULLARD ELECTROLYTIC C428. 5p. each. (uF[V)
0-64/64, 1:6/25, 4/40, 8/40, 10/40, 10/64, 16/40,
20/64, 25/25, 3210, 40[16, 6410, BO/16, B0/25,
100/6-4, 125/16, 12610,

MULLARD C437: 64/64, 160/25, 640/6-4. 9p.
160/40, 11p, 1600/6-4, 14p.

LARGE ELECTBOLYTIC 500/28, 10p. 500/50, 12p.
1000/12, 10p. 1000/28, 2000{12, 2500{12, 18p.
1000/60, 35p. 2000/25, 25p. 2500/25, 30p. 3000/50,
65p. 5000/60, 85p, 25600/50, 55p.
CERAMIC PLATE. 750V: (pF) 5, 10, 25, 40, 70, 220,
2yp. (uF/V) 0-0047/30, 0-01/360, 2}p. 0-047/30, 3p.
0-1/30, 4p. 0-1/100, 3p. 22pF-0-01uF, BOV. 2p,
(E12 neries),
CARBON FILM RESISTORS, }W. §°% 10chms-2-2M
1p. each, or 100 for §5p.
SPECIAL RESISTOR KITS (}W §% Carbon Film)
10E12KIT. 1¢ each E12 vaiue, 10ohms-1M

A total of 610. £2-80 net
25E12KIT. 25 each E12 value, 10ohms-1M

A total of 1525. £6-30 net
VEROBOARD 01 0-16

An extra “‘Pair of hands’’ for B e Mp
orn ke

those tricky jobs By e o

ASSEMBLY—SOLDERING— 317 x 337 25p 25

GLUING—WIRING—DRILLING Tor. oot 100
ET

BARGAIN RELAY OFFER
Bingie pole change over silver contacts 25V to
5OV, 2:5x Q coil. 8 for 50p, P. & P, 5p.

KEYTRONICS mail order only

44 EARLS COURT ROAD

LONDON, W .8 01-478 8499

3 Pin DIN Plug 13p, Bocket 10p
@INDEPENDENT ADJUSTMENT OF g T, DIN FIug 160° 155, socket 125
E VICE_HEADS TO ANY anel Neon »
ANGLE WITH POSITIVE LOCKING. FVC Wire 700078, 5 X 16 305 30,

O®JAWS WILL FIRMLY GRIP, ROUND,
;k{!}.s SQUARE, OR HEXAGONAL

TWIN VICE: £8-95(25p P.& P.)
Also available

SINGLE VICE: £5-45(21p P. & P.)
CANLEY ENGINEERING (SALES)
DEPT. C/E2

LTD.
OSBORNE ROAD, COVENTRY CVS5 6EA
TEL: (0203)-77163/4.

PVC Wire 14/0076, 6 x 10 yds.
Neon Bulb 80V, wire ended

Min, Push button. push to make
Malns Transformer 32-0-32 at 160mA Spp
1N4001, 6p. 1N4002, 7p. 1N4003, 8p, 1N4004, §p
IN914, 6p. T400N, 1S5p. 7401-7410-7430, 15p
2N706, 10p. uL914, 30p BQI08, 11p. BPY51 20p
CWO. po 10p. Discount £10-10%. The above itema
are only a few taken from our catalogue which is
available free. Money back refund.

Dept. PW, 61 CHEDDINGTON RD., PITSTONE
LEIGHTON BUZZARD, BEDS., LU7 9AQ.
Tel.: Cheddington 6688448 (§TD Code 0296)
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TAPE HEADS
We are gradually obtaining more infonuation
about the Truvox tape heads we have, we are
toid that these have been wound in a very
ingenious way o that winding may be coupled
either in parallei or ln series depending whether
high or low impedance la required. We aiso have
matching erase heads and now offer these In pairs.
1 recorr] and 1 erase head. Price of the 2 track
45p per palr. 4 track 73p per palr. Pair mou. ted
on plate 4bp extra.
1 R.P.M,. MOTOR
Made by the fanwus Bmiths Compauy. 240v
80 evcle minina working. Ideal motor to drive
clock mechanistnw, Price 21 each or 10 for £9.
DRILL

CONTROLLER

NEW IKW MODEL

Electronically changes
speed from  approxi-
mately 10 revk. to
ma) imum, Fuil power at all
speeds by finger-tip cnutrol,
Kit includes all parta, case,

everything and full instruc-

tiona. £1-50 plus 13p post and
losurance. Made up model also
available, 28-25 plue 13p post & p.

MAINS OPERATED CONTACTOR
220/240v. 50 cycle solenoid
with laniinated core so very
silent In operation. Closes 4
eircuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall size 2§ X 2 x 2in.
2150 each.

HIGH ACCURACY THERMOSTAT
Usen differential comparator 1.C. with thermister
as probe. Deslgner cialnis temperature control to
within 1/7th of a degree. Complete kit with power
pack £5-50.

AUTO-—ELECTRIC CAR
AERIAL

with dashboard conteol switch—fully
extendahle to 40in or fully retrac-
table, Buitable for 12V positive or
negative earth. Bupplied complete
with fitting inatructions and ready
wired dashboard switch. £575 plus
25p post and Insurance,

WATERPROOF HEATING
ELEMENT
26 yards length 70W. Belf-regulating
temperature control. 50p poat free.

MULTI-SPEED MOTOR
Replacement in many well-known
food mixers. Blx speeds are avail-
able 500, 850 and 1,100 r.p.m, from K
either or both of the nyion socketa
(where the beaters of the food {c <
mixer normally go) and 8,000, N
12,000 and 15,000 r.p.m. (ideal polishing speeds)
from the main drive shaft. This drive shaft ia
In. diameter and approximately 1 in. long.
A further point abuut this motor Is that being
220{240v. AC-DC eseries wound Ita speed may he
further controlled with the use of our ThyTister
controller. This 1z a vers powerful and useful
motor slze approx. 2 in. dia. x 8 in. long, maine
230/240v. Price 88p plus 23p postage and insur-
ance, 12 or more post free.

@~ w | ISA ELECTRICAL
it -
100 A S0
[ ‘I -
(o]

PROGRAMMER

Learn In your aleep:
Have raitio playing and
kettle boiling as you
- = awake—swliteh on lights
to wand off Intrudess— have warin house to come
hote to, All these and many other things you can
do if sou invest Iu an electrical programmer
Cliwk by famous nmaker with 15 amp. onjoff
switch. 8witeli un thiue can be set anywhere to
stay on up to 6 bours. Independent 60 minute
memory jogger. A beautiful unit. Price £195 +
20p p & p or with glass front chrome bezel 75p
extra.

0-8 AMMETER
2ln square full vision for flush
mounting. Moving iron instrwment.
1deal for charger. Price 80p each.
10 for £5-40.

NUMICATOR TUBES

For digital instruments, counters, timers,
ciocks, etc. Hl-vac XN. 3, Price £1-45
each. 10 for £13.

12 WAY SUB-MINIATURE

q MULTI-CORE CABLE
7-0076 ctpper cores each core P.V.C. Insulated and
of different colour. P.V.C. covered overall and
spprox. 3/16in. thick. Price 20p per yard.

LIGHT CELL

Almost zero resistant in sun-

light increasea to 10 K Ohme
3 in dark or dull light, epoxy

resin cealed. Size approx. lin. dia. by }in. thick.

Rated at 500 MW, wire ended. 43p with circuit.

Also ORP 12 light cell 45p.

SNAP ACTION SLIDE SWITCH
Rated Ba. 240v, Made by Arrow, Type
fitted in the handies of electric drilis,
vacuwmns, eto. 5p each, 10 for 45p.
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RADIO CONTROL -
BETA-DEMO DECK

To receive parts for these and other products featured In this
issue send quoted approximate amount and cash adjustment
will be made (ater.

THYRISTOR LIGHT DIMMER

For auy lamp up to 200 watt. Mounted ou switch plate
to fit in place of standard switch. Virtually no radlo inter-
ferences. Price £2-95 plus 20p post and jusurance.

TANGENTIAL HEATER UNITS

This heater unit s the very latest type, most eflicient, and quiet running. Is a»
fitted in Hoover and blower heaters costing £15 and more. We have a few only.
Comprisex motor, iinpeller, 2kW. elenient and 1k W. element allowiug switching
1, 2 and 3k, and with thermal safety cut-out. Can be fitted into any metal line

standard 13 amp fuscd plugs and on/off awjtch with neon warning light. S8upplied
compiets with @ feet of lex cable. Wired up realy Lo work, £2-28 plus23p P. & 1

cane or cabinet. Only need control switch. £3-50.

2kW. Model as above except 2 kilowatts £2-50.

Don’t misa this. -Contrul 8witch 35p. P. & P. 40p.

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4 X 13 amp sockets In nietal box to take

THIS MONTH'S SNIP

A bargain parcel of 7 motors for £1. RBome not as large
an & postage stamp and only 1~ thick. largest in 1}~ x
11" dia. Bome work off i}{v some ax high as 18v. These
motors are used in racing cars, power toys ete. The
largest is so powerful that it will drive a Minl dril.
model iathe, or similar. Thix is & 4 pole motor, optlmum
working 16-8v but very powerful even as Jow as 4}v.
Don‘t miss this wonderful snip.

TIMAC 24 hour amp Clock Switch. Rrif-contained unit. for fles
connection to the mains. Clogk switchex 2 onfoffs per 24 hour.
Operates a 15 amp awitch. All neatly ma:le up in an jvory moulded

case with outlet socket. The only snug ix that the outlet rockel
L { ls the continental type. Plugs for these can be brought in this

country alternatively you could fit a connector atrip in place of the
outlet socket. Overall size of this unit Ix approx. 4” x 21”7

x 37

and the elock has a clear perspex cover which in »axily reniovable for reprogram-
ming. ldeal for blanket controller, etc. Price £2:75 each.

No. of Poles
1 pole
2 poles
3 poles
4 poles
5 poles
6 poles
7 poles
8 poles
9 poles

10 poles
11 poles
12 polea

STANDARD WAFER SWITCHES

Standard size 1}° wafer —silver-plated S-amp contact,

standard §° spindle 2° long - -with locking washer and nut.
2way 3way 4 way Bway 6 way 8way 9 way 10way 12way
40p 40p 40p 40p 40p 40p 4 40p 40p
40p 40p 40p 40p 40p 40p 40p 7T70p 70p
40p 40p 40p 40p 70p T0p T0p B5p 95
40p 40p 40p 70p 70p 70p F0p 8120 £1-20
40p 40p 70p 70p 95 B85p 96p £1-45 £145
40p 70p 70p 0p 85p 65p 93p £1-70 £1-70
70p 70p 70p 95p £1-20 £1-20 £1-20 £1-95 £1-95
70p 70p 70p 85p 21-20 £1-20 £1 20 £2-20 £2-20
70p 70p 95p 95p 2145 £1-45 £1-45 2245 2245
70p 70p 95p £1-20 £1-45 £1-45 £1-45 22-70 2270
70p 95p 95p £1-20 £1-70 81-70 £1-70 £2-95 £2-85
70p 95p 95p £1-20 81:70 Z1-70 £1-70 2320 £3-20

MULLARD AUDIO AMPLIFIERS.

All In module form,

each ready built complete with heat ninks and connection

tag». data supplied.
Model 1153 300n; watt power output 75p.
Model 1172 750m watt power outpui 88p. P
Model EP9000 4 watt power output £1-45p.
109% diacount if 10 or more ordered.

13 AMP TWIN GANG SOCKETS

Offered at less than wholexale price your
opportunity to replace those dangerous
adaptors—-inuown bakellte fAush mounting—
standard fitting. Unswitched 20p each, separ-
ately awitched 30p each. Beparately awitched
and with neon on}::ﬂ indicators 48p each. Less
10% ten or more + 20p poatage If order under £5.

S0 MICRO AMMETER 8quare, panel. mounting type. £2

INTEGRATED CIRCUIT BARGAIN

A parcel of Integrated circuits made by the famous Plessey Company. A once-
in-a-letime offer of Micro-electronic devicen well below cost of masufactuce.
The parcel contains 5 ICs ali new and perfect, first-grade device, definitely not
sub-standard or secoods. 4 of the ICs are aingle silicon chip GP ampllifiers.
The 5th Is & monolithic N PN matched pair. Reguiar price of parce! well over £5.
Full circuit details of the 1Cs are included and in addition you will receive a’
list of many different ICs available at bargain prices 25p npwards with eircuits
and technical data of each. Complete parcel only £1 post paid.

DON'T MISS THIS TERRIFIC BARGAIN.

MULLARD i.F. MODULE

This is a tally screened intermeriate frequency module
for amplification and detection of {.m. signals at
10-7MHz and a.m. signals at 470k Hz. The first stage la
used as an if. amplifier for f.m. and a self-oscillating
mixer for a.m. operaigon, in conjunction with an ex-
ternal oacillator cofl. 865p each. 10 for 2£7-85. With
connection dig.

POCKET CIRCUIT TESTER
Test continulty of any low
vesistance  circuit, house
wiring, car electrics. Testa
polarity of diodes and rec-
tihers. Also ideaj size for
conversion to signal injector
(eircult supplied). 30p or 2 for
50p post paid.

AMPLIFIER IN CASE WITH
SPEAKER

Marketed by British Relay nnder the name
Luxistor. This is in a very neat looking cabinet and
is 1deal around the home or in the workshop for
trouble shooting or for testing out & quick lash up.
8ize approy. 8}° X 8}° X 8} deep. Input je via
a matching transtormer and volume control and
amplifier may be powered by an internal 8v
battery or an external 110v source. 8peaker s an
R-A ellptical 6 X3} 10,000 gauas. The amplifier
proper in a Newmarket model ref. P.C.4. Price
£3-50 each, 10 for £31-50. Post and inaurance 20p.

BAKELITE INSTRUMENT
CASE

P

red

8ize approx. 6}°

deep with brass jnserts in four
corners and hakelite panel. This
Is & very strong case suitable to
house jnstruments and special rigs,
etc. Price 45p each.

TELEPHONES
Complete as illustrated. Bave
your lega, time and temper,
simply bv putbing in some
telephones, Ex. (.P.0. not
new--but guaranteed in good
condition aad serviceable.
Supplied with diagram and
instructions showing how to
connect. Price 76p exch+50p
port or 2 for £2 post paid.
Alno available separately, dials and bandsets
80p each <+ 20p post.

ROCKER SWITCH
13 amp self-fiming Into an oblong hole. [u
size approximately 1° X }* 6p each, |
10 for 84p.

SLIDE SWITCHES

Blide Switch. 2-pole changeover panel
mounting by two 6B.A, screws. Size
approz. lin' x {in rated 250V lamp.
6p =ach. 10 for 54p, 100 for £5-10, 500
for £24. Ditto as above but for printed
cireit 6p each 10 for 45p, 100 for £24:25.
Sub Miniatore Slide Switech, DPDT 19mm

(Jin spprox.) between fixing centres.18p. each or

10 for £1-08. 8P Change over spring return 250v 1

amp. 10p.

EDUCATIONAL KITS—all with

pictorial instructions
THI8 BALANCE
KIT FREE
Fagle educational
kita. Japanese
made these are
excellent  value
for money. We
do not expect

- w - .o an
to be able to repeat this offer ouce stocks are sold.
Brief deacription of each kit is given below and
with 3 kits or more we glve FREE an accurate
11 piece balance kit. Price of kits 40p each post
paid. Bpecial price for all 8 kita £3:00 with free
balance kit.
KA2 Lens Kit. Eleven parta, iocluding candle,
one concave lens, one convex lens, stage and nlit
frame, etc. Watch light ravs bend as they pass
through different lenses.
EA3 Water Pump Kit. Thirteen parts. Top of
pump ls nt so that ting paria may
be obrerved. Bmall parte are brightly coloured to
be seen easlly while working. Three types of
pump may be made: Lift pump, Force Pump and
Force Pump with reservolr and nozzle.
KA4 Buzzer Kit. Eleven parts. Transparent covers
allow the operation of buzzer to be reen. Tlinstrates
and teaches how electromagnetism with an
automatic switch resnlta in nn operating buzzer.
KAS8—-2-Pole Motor Kit. Twenty-four parta
including enamel wire, nrmature and pole plece;
etc. Motor operates from 1} voit battery. llius-
trates and teaches how electro-magnetism operates
a motor.,
KA7? Electro-Magnet Kit. Fifteen parts, Includes
compans. Makes two electro-magnets, one with
one layer of wire and one with several layers of
wire, Pleks up tacks, nails and any small parta
sbowing how magnettsm works.
KAS Current and Resistance Kit. Twenty-nine
partn, Including hench and light bulb, Conduct
interesting and edncational projecta to learn the
application of “OHMS LAW®" and see the differ-
ence in current and resistance with different
types and lengths of wire,
KA9 Bell Kit. Eight pasts, inctuding beil and push
button switch. Build & complete electric bell and
see how the hammer is triggered to make the
bell ring.
KA10 Morse Key buszer and bell kit. 26 part kit
easy to construct, simple to operate.

Where postage ia not stated then orders
over £5 are poat free. Below £3 add 20p
Bemicouductors add 5p post. Over £1 post
free. B.A.E. with enquiries please,

J. BULL (ELECTRIGAL) LTD.

(Dept. E.E.), 7 Park Street, Croydon CRO 1YD
Callers to: 102/3 Tamworth Road, Croydon.
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socket for private listening 30p extra.

Build yourselfaTR

ROAMER 10 WITH VHF INCLUDING AIRGRAFT

10 TRANSISTORS.9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND

Built in Perrite Rod Aerial for MW/LW. Retractable, chrome plated Telescopic Aerial,
for peak short wave and VHPF listening. Push Pull output using 600mw Transistors.
Car Aerial and Tape Record Sockets. 10 Transistors plus 3 Diodes. Fine tone moving
cofl speaker. Ganged Tuning Condenser with VHF section. Beparate coll for Afr-
craft Band. Volume onfoff. Wave Change and tone Control. Attractive Case in black with
esilver blocking. Bize 9 x 7° X 4°, Easy to follow instructions and diagrams. Parts
price list and easy build plans 30p (FREE with parts). Earpiece with plug and switcbed

ANSISTOR RADIO

WITH AFTER SALES SERVICE

£8'50

P, P. & Ins. 50p

(Overseas P, & P, £1)

Total building cost

_
ROAMEREZ: X)) %
EIGHT
Mkl

NOW WITH
VARIABLE
TONE CONTROL

7 Tunsable Wavebands: MW], MW2, LW, 8W1, BW?2,
8W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for 8hort Waves. Push puil output using
600mW transistors. Car aerial and Tape record sockets.
8electivity switch. 8 tranasistors plus 3 diodes. Fine tone
moving coll speaker. Alr spaced ganged tuning con-
denser. Volumejon/oft, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with
gold biocking. Size 9 X 7 x 4in. approx. Easy to
follow instructions and diagrams. Parts Price List
and Easy Bulld Plans 26p (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p extra.

Total building cost £6.98 P.P. &
(Overseas P. & P. £]) Ins. 45p.

7 Tunable Wave-
bands: MW1, MW2,
1w, BW]l, BW2,
BW3 and Trawler
Band. Extra Medlum waveband provides easier tuning
ot Radio Luxembourg, etc. Bulit in ferrite rod aerial
for MW and LW. Retractable 4 section 24in. chrome
plated telescopic aerial for BW, Bocket for Car Aerial.
Powerful push-pull output. 7 transistors and 2 diodes,
fine tone moving coil speaker. Air spaced ganged
tuning condenser. Volumejonjoff, tuning and wave
change controls. Attractive case with carrying handle
Bize 9 X 7 x 4in. approx. Easy to follow instructions
and diagrams. Parts price list and easy build plans
15p (FREE with parts).

Earpiece with plug and switched socket for private

SIX

6 Tunable Wave-
bands: MW, LW,
8W1, BW2, 8 W3,
Trawler,bandplus
an extrs Medium
waveband for
easier tuning
of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Bhort Waves.
3in. SBpeaker, 8
stages—6 transistors and 2 dlodes Attractive black.
case with red grille, dial and black knobs with polished
metal Inserts. 8ize 9 X 51 x 2{in. aprrox. Easy build
plans and parts price list 16p (FREE with parts).

Total building costs P.P. &
(Overseas P. & P, £°l) £3.98 Ins. 30p

listening 30p extra.
Total building costs £5|98 P.P.&
(Overseas P. & P, £1) Ins. 45p.

POCKET
FIVE

8 Tunable Wavebands:

MW, LW, Trawler Band

with extended M.W.

band for easier tuning

of Luxembourg, etc.

7 stages—5 transistors and 2 diodes,
supersensitive ferrite rod aserial, fine

tone moving coll speaker, Attractive black and gold
case, Bize 64 X 1§ X 3{in. Easy build plans and
parts price list 10p (FREE with parta).

Total building costs P.P. &
{(Overseas P. & P, 63p) £2 2 29 Ins.28p

TRANSONA
FIVE ho

5 TRANSISTORS
AND 2 DIODES

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage—05 transistors and 2 diodes, ferrite rod aerial.
tuning condenser volume control, fine tone
moving coil apeaker. Attractive case with red speaker
grille. 8ize 6§ x 4} X l}in. Easy build plans and
parts price list 10p (FREE with parts).

Total building costs LB
(Oversesa P. & P. Gasp)o £2 i 50 ru:‘u‘;

BUILD
FROM

CONSTRUCT.

COMPONENTS INCLUDE:

2 Volume Controls:

Bwitches: 3 inch Bpeaker: Terminal Btrip:
Aerial: 3 Plugs and Bockets: Battery Clipa: 4 Tag

Tuning Condenser:

Boards: B,

NEW! “EDU-KIT”

RADIOS,
EASY STAGE
UNITS INCLUDING MASTER UNIT TO

RADIO

AMPLIFIERS,
DIAGRAMS.

ETC.,
FIVE I

lenclose f.........

2 Blider
errite Rod

e Unit: 10 T -

Diodes: Resistors: Capacitors: Three §* Knobs.
Units once constructed are detachable
from Master Unit, enabling them to be

stored for future use. Ideal for
8chools, Educational Authorities and
sll those intereated in radio construction

All parts including £5.50 r. r.”a i Name
ns. P

Case and Plans
(Overseas P. & P, £1)

oooo.... please send items marked
ROAMERTEN [
ROAMER EIGHT [J
TRANSONA FIVE [
POCKET FIVE
I Parts price list and plans for ...

and 3 DIODES

8 Tunable Wave-
bands: MW, LW,
8W]1, 8W2, 8W3
and Trawler Band.
Sensitive ferrite rod serial for M.W. snd L.W. Tele-
scopic aerial for Bhort Waves. 3in. 8peaker. 8 improved
type transistors pilus 3 dlodes. Attractive case in
black with red grllle, dial and black knobs with polished
metal inserts. 8ize 8 % 5} X 2{in. approx. Push pull
output. Battery iser switch for extended battery
life. Ample power to drive a larger speaker, Parts
price list and easy bnlid plans 25p (FREE with parts).

Total building costs . P,
(Overseas P, & P. lgl) ° £4.48 rnfs?.p

EXCHANGE CO

[
] 61a HIGH STREET, BEDFORD. Tel. 0234 62367 i

ROAMER SEVEN
TRANS EIGHT
ROAMER SIX

O EDU-KIT

oooao

FULL AFTER) , _
SALES -
SERVICE

side antrance *‘Lavells'
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat. I """""

: Address

** Shop

(Dept. E.E.14.)

e e e e e——



U.K's LARGEST ELECTRONICS CENTRES!

HENRY'S RADIO LTD. eocware

ROAD, LONDON, W.2. |

404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01402 8381-
354-356 HIGH FIOELITY & TAPE EQUIPMENT 01-402 5854/4736

309 PA - DISCO - LIGHTING HIGH POWER SOUNO
303 BARGAIN STORE SPECIAL OFFERS

01-723 6963

:—""

All Mail to: 303. Edgware Rd.. London. W2 1BW

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF.

‘BUILD

e 1TEXAN

20 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER
v FREE TEAK CABINET

FEATURES. New slim design with 6 . IC's, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
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 Mic., Tape, Tape-head. etc
{Parts list Ref. 20 on request).

Constructional details Ref. No. 21 30p

with com-
plete kits!

6.3\

(As featured in "Practical Wireless'®
May to August 1972)

4% 7
/s
' 4
SPECIAL ? If
KIT PRICE ) oEsiGN i 1
£28l5 P&P ° IsllLthR TRIM
4SP Iﬁv"l o xni:’s h‘::'e'

COMPLETE WITH FREE TEAK CABINET |

LOW COST HI-FI SPEAKERS

E.M.1. Size 134" % 8§”. Large Ceramic Magnet.

TYPE 150 6 watt, 3, B or |5
ohms £2-20. Post 22p.

TYPE 150 TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover. 3. B
or |5 ohms. £3-85. Post 25p.

TYPE 350 20 watt with tweater
and croxsovor. 8 and 15 ohms.
£7-70: Pos P.

POLISHED CABINETS ISO 1S0TC 450 £4-60. Post 30p.

ASSEMBLED IN POLISHED CABINETS (8 ohms)

SERIES 6 (Assembled 150 T/C) per pair £16-50. Post 70p

SERIES 8 (Assembied 450) per pair (IB ‘IS Pou 70p | —

ML-3 MW/LW
TUNER to BUILD

Uses Mullard Module. Slow
monon tuning. Built in
S ———————— battery.Ferritenerial. Overall
size 77 x 237 x 3§". TOTAL COST TO BUILD
£4-85, Post ISD All oarts sold separately. Leafler No. 6

“BANDSPREAD" PORTABLE TO BUILD

Printed eircuit all transistor design
using Mullard RF{IF Module. Medium
and Long Wave bands plus Medlum '

Wave Bandspread for extra selecuvnty
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PYC
covered cabinet, car aerial. Attractive
:ppeann:e and performance.

TOTAL COST TO BUILD £7-98,
p P 32D (Bauery 22p). All parts sold separa(ely—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.
Post
PRICE Paid
(40p FOR CALLERS)

PLUS! FIVE 10p

VOUCHERS

Send
HENRY'S RADIO TD.
(Dept.EE.) 3 ALBEMARLE
WAY, LONDON, E.C.
for utalozue by post only.
All other mail and callers
¥ o “]03" see above,

to this address—

Designer approved kits distributed by Henrys!

TEST EQUIPMENT  Just a selection!
SE250B Pocket Pencil Signal Injector £1-90
SES00  Pocket Pencil Signal Tracer £1-50
THL33D Robust 2K/Volt £4-55 with case £4-95
TEIS Grid Dlp Meter 440 KHz-280 mHz £13-45 §
500 30 KIV Multimeter £9-25

With leather case £10-50

200H  20KjV Multimeter £4-20. With case £4-95

AFI0S 50K[V Multimeter £8-50. With case £9-50 .

U434l ACJDC Multimeter with transistor tester with steel
case £10-50 |

TE20D RF Generator 120KHz-500MHz £15-95. Carr. 35p

TE22D Audio Generator 20Hz-200KHz £17-50. Carr, 35p |

CI-5 3" Pulse Scope lOHx-IOmHz £39-00, Carr. 50p i

TE6S VYalve Voltmeter 28 rang Carr. 40p

es £17-50,
ALL NOMBREX HODELS IN STOCK

PA- DIsco-I.lghtmg |W

UK's Largest Range—ane 0
phone or call in. Details and GO 6858 |

demonstrations on request.

DI30L 3 Channel sound to light unit, KW, £29-7§
DJ40L 3 channel Mic (built-in) to ligh x 55 3kW £38-75
DJ70S_ 70 watt Disco amp/mixer, £49

DISCOAMP 100 watt amp/mixer, (66'50

DJ105S 30 watt Disco amp/mixer, £32:75

Anti-Feedback Quality Mic., £11-50 |
DJ500 50 watt PA Ampliﬁer GROUP 300 150 watt rms
Group Yalve Amplifier £86-0

FIBRE OPTICS LIGHTING. — MICS EFFECTS. PROIEC‘I’ORS
SPOTS. DIMMERS — STANDS. MIXERS. SPEAKER!

Everything for PA — Disco — Lighting. |
FREE Stock List Ref. No. I8

@ PORTABLE DISCOS — DETAILS ON REQUEST

@® CREDIT TERMS FOR CALLERS

THIS YHF F
%TRANSISTORS

TH, PRI
FIDELITY REPRODUCTION. MONO
ND STEREO

A popular YHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it—VHF FM
gives the REAL sound. Al} parts sold
separateily. Free Leaflet No. 3 & 7.
TOTAL £6:97, p.p. 209 Decoder Kit £5-97.

Tuning meter unit £1-7.

Mains unit (optional) ModeI PS900 £2-47. Post 20p

Mains unit for Tuner and Decoder PS6/32 £3-25. Pos( 20p

M TU

SINCLAIR PROJECT 60 MODULES l
—SAVE POUNDS!

Z30 £3°57; 250 (437
STEREO 60 PZ5 €397 '
pzs [eoeio L8 o PACKAGE DEALS

’ Post 25p
2xZ 30, Stereo 60, PZS £15-95 |
2xZ 30, Stereo 60, PZ6 £18-00 |
2xZ50, Stereo 60, PZ8 £20-25
Transformer for PZ8 (2-95
PRO]ECT 605 KIT £I9 95

Transformer for PZ8 (£2-95
Active Filter Unit £4-45
Stereo FM Tuner £16-95

1IC12 £1-80; QIé6's LIS pr.

Post etc. 20p per item '

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY’S
All the parts you need plus Data and Circults — Get a Catalogue — it's all in there!

GL75/GB00/PC_ £38-98

Miniature Amplnfer_ |

RECORD DECKS
CHASSIS (POST _50p)
SP25/3€10-25 HT70 £14-30
MP60  £9-95 MP610 £12-95
AP76 £17-95 GL75 £28-50
PLINTHICOVERS

(State Model)
sz‘zsmpsolelo £3- 10 pou 40p

76 £4-30
C?:TIPLIN)TH/COVER
(HL) MP60/G80OH/PC £18-
MP610/SC5MD/TPD2/PC

£19-95
AP76/M756SM/PC £32-50
AP96/M756SM £39-95

/PC 9
(HL) AP76/GBO0/PC  £28-95

(HL) 202519TAHCD/PC‘ .

MP60/SC5MD/PC £17-28
g:ll: GL75/GBOOE/PC £4(-93

o

ULTRASONIC
TRANSDUCERS
Operate at 40ke/s up to 100
yds. Ideal remote switching
and signalling. Complete with

data and circuits.
£5-90 per pair. Post I0p
MARRIOT TAPE HEADS

4 TRACK MONO or
2 TRACK STEREQO
il

* High Impedance £2-00
‘18’ Med. Impedance £2-00
*36' Med.-Low Imp. £3-50

Erase Heads for above 75p
'63' 2 xnck mono—
£1-75

'4]' Ense Head for above 75p

POWER |NTEGRATED i
CIRCUITS
Plessey SL403D—3 watt with
8-page data, layouts and
circuits £1-50. P.C. Board
60p. Heat Sink l4p.
Sinclair J1CI2—6 watt with
data and circuits £1-80.
TH9013P—20 watt Power
Amp Module £4-57,
TH9014P-IC Preamp £1-50.
Data/Circuits for above
No. 42 10 |

7 SEG & NIXIE TUBES |
{Post |5p per | to 6)
XN3, XNI3, GN6 0-9 side

view 'with data, 85p.
GNP.7, GNP-8 0-9 side view
wnh decimal points and data,

30I5F 7 seg £2 each. £7 per
4 with data

12 and 24 hour clock circuits
Ref, No. 31 I5p.

5 transistor. 300mW ofp.
Fitted volume and sensitivity
control, 9 volt operated.
_£175 each P/P 150,

Quality Shder Controls
60mm  stroke singles and

ganged. Complete with knobs.,
SKKIOK 25K, 100K, 250K,

1 meg, Log and Lin, 45p each,
10K, 25K, 50K, 00K, 250K,
Log ‘and Lin ganged. 1Sp each.
Hi-Fi& Tape Equipmant
Acknowledged I

as UK.'s
Largest
Stockists
with Lowest
Prices Plus
12 months
Guarantee,
Write or call l

for FREE
16 page lists
(Ref. N.IT)

Transutor-- 1C's - SCR S
Rectifiers - Triacs, etc.
hAlEjY BROCHURE Ref.

309-354-356-404-406 Open 6 days a week 9am - Gbm '(503 closed Thurs.) All Stores open all day Saturday:

I MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S i



