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meet the precision
'INVADER' INSTRUMENTS

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

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

For perfection
in soldering

L1076 L646
BIT SIZE 1/4"
6.34 mm Dia.
27 watts.

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

£2.18 t E2.12

L706 -4-
BIT SIZE 1/8"
3.2 mm Dia
19 watts

£1.96

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

ADCOLA Instruments
are of impeccable qual-

ity. You can depend
on ADCOLA day afterday.
That's why they're so popu-

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

thermallycontrolledADCOLA
Element and the tough steel

construction of this production
tool. ADCOLA day after day.

Send for NEW
catalogue today

ADCOLA PRODUCTS LM ADCOLA HOUSE GAUDEN ROAD LONDON.SW46LH
Postage.oack ing paid on orders over £2 under £2. add £0.10

Models required
Enclosing P/O or cheque for
Name
Address

EE4

Are you alright
for Jacks? ii

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

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

SO BARGA

A ERY
CHECK

INDICATOR

GIANT POWER WAVEBAND

COMMUNICATIONS RECEIVER

VITA 3 in 1 ACJIC RAIN WPM 5551(5

IIAIIISILITTIP piss 11110111 BATTERY BOOSTER

OUR PRICE 10.50
+400 P. A P.

THIS NEW 1972 RADIO. No less than
8 VHF BANDS. Picks up Aircraft
Transmissions, Pop Pirates, Taxis,

Ambulances, Local Radio, Continental and
all BBC, VHF Station. plus fascinating

Public Service Transmiegions we are not allowed to mention!
Even TV etmnd in certain areas. PLUS A SPECIAL

WEATHER -BAND. Frequency ranger: MW540-1600 K HZ, FM811-
1085111Z, Airband 109-145 MHZ, VHF 145-175MHZ, 23 eemi-

conductors-12 transistore, 11 diodes and thermistors. Automatic frequency
control. 31' telescopic aerial. Runs oft mains AC 230/250 volts or off 4 U2
batteries, or use re -chargeable nickel alkali cell. Finished In strong leather
grained case with carrying handle. Approx. size 10f' x 65. x 35'. Written
guarantee. Special magnetic ear -piece for personal listening, dry batteries FREE.
HURRY! Litnit...1 quantity only froni Marktvine. Fully guaranteed.

f.T.E £28.95
, 50p P. 8. P.

Tone into the world with this amazing com-
manie.ations receiver. A truly exceptional unit
in performance and looks-leatherette with
stainless steel trim. Looks goal anywhere. Use
either as a portable with standard batteries or
plug it directly into 220-240 volt domestic

mains supply. 14 Transistors; 9 diodes;
1 thermistor. Internal ferrite rod

antenna plus telescopic aerial.
Separate tone. volume and tuning
controls with push-button selectors
for the 8 WAVEBANDS. Complete
with HI-Fi earphone for personal

listening. Frequency ranges: Long wave
150-350 K ca. Medium 353-1605K r,

Marine 1.6-4.5Mes. Short Wave 12-24Mcs.
FM/VHF 09-109Mcn. Aircraft 108-135
PUBLIC SERVICE BANDS 135-17451m. Fully
guaranteed.

N.B.-TA. Minister of Post A Teleeommuniealunts has pointed out that a
licence (not generally available in the public) is required for reception of Iron,
missions by Fire Brigade. Aircraft. Shipping, etc.

MARKTYME (Dept. ED3). 171 EDGWARE ROAD,
LONDON. W.S. Tel. 01-783 0094.
Callers welcome Monday to Saturday
9 a.m.-6 p.m.



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

Summer was so late arriving this year that it nearly
slipped by without our noticing it! Already we are
tucking the lawn mower in for its winter hiberna-
tion, and once again "the nights are drawing in".
HOORAYI--that means we can really get cracking
on those electronic projects that have been buzzing
around at the back of our minds.
The first step is to get the components lined up.
And the best way to do that? Simple-get a copy
of the Home Radio Components Catalogue. Then we
can quickly and clearly see what we need and how
much it costs. We'll know too that either by sending
an order or by calling in at the Mitcham shop, we
can get just what we want "ofi the shelf'. The cata-
logue costs 70p, including post and packing, or 50p
over the counter. Every copy contains 10 vouchers,
totalling a value of 50p when used as instructed-
so you can soon get back the cost of the catalogue.
Over 8,000 items are listed, over 1,500 of them illus-
trated, and free supplements are supplied regularly ;
to keep you up-to-date.
Post the coupon today, or call at our shop S.A.P. I
-we're open 9 to 5.30 Monday to Saturday, except
Wednesday 9 to 1.

It would help us considerably it we
knew whether this was your first Home
Radio Components Catalogue. If it is,
please place a tick in the box.

The price of 70p applies only to catalogues
purchased by customers in the U.K. and to
BFPO addresses.

If

as

Our CREDIT ACCOUNT

SERVICE makes it so
simple to purchase
Our customers fird this service a very simple
and convenient way of purchasing all their
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 pay-
ment per month. There
are several other ad-
vantages too-full de-
tails and entry forms
are included in our
catalogue.

POST THIS
COUPON
with your

Telephone

01-648 8422

6111
This is my first H.R. Components Catalogue 0

Name

cheque or Address
postal order
for 70p

r HOME RADIO (COMPONENTS) LTD.; Dept. EE
234-240 London Road, Mitcham, Surrey CR4 3HD.

min Iwo aim ME
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INGENIOUS ELECTRONIC
SLEEP INDUCER

ONLY

£3.25
CANT SLEEP
AT NIGHTS ?DO YOU
WAKE UP
IN THE NIGHT AND CANT GET OFF
TO SLEEP. AGAIN? WOULD YOU
LIKE TO BE GENTLY SOOTHED OFF
TO SATISFYING BLEEP EVERY NIGHT?
Then build this ingenious electronic sleep
Inducer. If eerie slops by itself so you don't
Aare to worry about it being on all night! The
loudspeaker produces soothing audio.
frequency sounds. continuously repeated -
hut as time goes on the sound gradually
becomes less and ter-until they eventually
cease altogether, the effect it Aas on people
is smasinyly grey similar to hypnosis. A con-
trol is provided for adjusting the length of
times, etc., all transistor, can be built by
anyone over 12 years of age II1 abOUt two
hours. No knowledge of electronics or radio
needed. Extremely simple, easy -to -follow,
step-by-step. fully illustrated Instructions
included. No soldering necessary. Works off
standard batteries, extremely economical.
Size only r a dl' x 1r-take It anywhere.
Kit includes case. nuts, wire, nevem., etc.
UM Ulf 251) P. A P. (parts available
separately).

B UILD 5 RADIO AND
E LECTRONIC PROJECTS

£2.45
Antaxing Radio Construc-
tion set! Remote a radio
expert for 1.1146. A com-

plete Home Rad io Course.
No experience needed.

Parte Including
simple Instructions

et M""
for each design. Illus

toted step-by-step plans,
all translators. loudspeaker,

personal phone, knobs, screws,
etc. all you need. Presentation box

116, extra asUlue. Of required) (parts available
separately) no soldering necewary. Send
161 4,6 + 20p p. & p.

CONCORD ELECTRONICS

Eav sdrop on the exciting world
of rcraft Communications
V. AIRCRAFT BAND ONLY

CONVERTOR £2'85Listen in ,0 AIR-
-111.!"71 LINES, PRIVATE PLANES,

JETPLANES. Eavesdrop on
renting moss talk between pilots,
ground approach ronirol, air.
port forcer, Near for yourself
Ore disciplined toll,. Aiding
tenseness on talk dorms. Be

with them when they hate to take nerve
ripping decisions in emergeni des - Tune into
the international distress frequency. Covers
the aircraft frequency bend ni, lading
HEATHROW. GATWICK. LUTON. RING -
WA Y. PRESTWICK, ETC. ETC. CLEAR AS
A BELL. This fantastic fully transotorlsed
instrument ran be built by anyone ore, nix.
Its under two kolas. No soldering necessary.
Fully illatrated simple inetruct ions take you
step -by -Wen. Uses standard PP3 battery.
All you do Is extend rod aerial place claw
to any ordinary medium wave radio (even
tiny portables). SO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY 1111.116 +
20p p. A p. for kit Including VW, nuts,
screws, wire, etc. etc. (parts available
separately).
FIND BURIED TREASURE?
Transistorised Treasure Locator

This fully portable transis-
torised metal locator detects;
and tracks down buried metal
objects-it signals exact loca-
tion with 101.41 audible sound
(no phones used)-uses any
transistor radio which ate
Inside-no connect ions needed.
FINDS GOLD, SILVER,
COINS. JEWELLERY.
ARCHAEOLOGICAL PIECES

ETC. ETC. Extremely tienei
tire. will signal presence

of remain objects buried
ONLY 'etyma fort below

ground No know-
ledge of radio or elec.

trould required. Can be
boat with easein one short tOeniMf by anybody
from nine years of aye upwards, with the
clear, easy to follow, etepby.step, fully
Illustrated Instructions-Uwe etanilud PP3
battery. No soldering necessary. Kit
Includes nuts, screw., wire, etc. ONLY
ts-a6 f '23p p. h p. (Sectional handle a.
illustrated 95p extra). Parts avIlable
separately. Made up looks worth 615.

LTD. (EE1OU)

SHORTWAVE
TRANSISTOR

RADIO
only

£215
Anyone from 9 years
op can follow the
step.by-step easy as

ABC fully Illustrated in
etructions. No soldering neoeulaY

76 elation. logged on rod aerial In 30 mine. -
Russia. Ahlea. USA, Switaerlaad.
Experience thrills of world wide news, sport,
music, etc. Eavesdrop on unusual broad -
caste. Uses PP3 battery. Bite only r x 41*
x Only IS 75 + 20p p. R p. Kit includes
cabinet. screws, Instructions. etc. (Parts
available separately).

SOOTHE YOUR NERVE,
RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE POL.
LUTION-SOOTHES YOUR
NERVES! Don't under-
estimate the uses of this fan-
tastic new design - the
RELAX AT RON Is basically a
pink noise generator. Besides
being able to mask out
extraneon unwanted sound.,
It has other very interesting Only
properties. For Instance. t2.75
many people find a rainstorm
mysteriously relaxing, a large
part of this feeling of well-being can be
directly traced to the sound of fasting rain-
dropet-a well known type of pink noise
IP YOU WORK IN NOISY OR DIS
TRACTING SURROUNDINGS. IF YOU
HAVE TROUBLE CONCENTRATING, IF
YOU FEEL TENSED, UNABLE TO RE.
LAX-then build this fantastic Belaostron.
Once used you will never want to oe without
It-TAKE IT ANYWHERE. Use, titan.
dad PPS batteries (current mei so &null
that battery life Is almost shelf -31e). CAN
BE EASILY BUILT BY ANYONE OVER 15
YEARS OP AGE using our uniqw, step-by-
step. fully Illustrated plans. N. soldering
necessary. All parts Including ease, a pair
of crystal phones. Component, nut
mews. wire, etc. no soldering
1571+211pp. h p. Parts arattable separately.

E LECTRONIC ORGAN

£3.25
Don't confess

witA ordinary
electronic organs that

simply blew air orer mouth -organ type reeds tie.
Fully transistorised. SELF CONTAINED
LOUDSPEAKER. Fifteen separate keys span
Iwo full °clams play the "Fellow Rom of
Te gas", play &kat N ight".play" A uld Lang
Syne" etc. etc. You have the thrill and
excitement of building et together with the
pleasure of playing a real, live, portable
electronic organ. NO PREVIOUS KNOW-
LEDGE OF ELECTRONICS NEEDED. No
soldering necessary. Simple as AB(' to make.
Anyone orer nine years can build it rosily in
one short everting following the fully iltustrold.
step-by-step, simple instructions. ONLY 115 86
+ 25p p. l p. for kit, including case, nuts,
screw.. simple instructions. etc. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift foe
Find buried re with this
READY BUILT & TESTED
TREASURE LOCATOR
MODULE

ONLY Ng
FULLYTENIIII-
TORISId) PRIN-
TED CIRCUIT
METAL DETEC-
TOR MODULE. Ready built
end tested -Aunt plug In a PP3 battery and
'phone. and It's working. Put it In a case,
screw a handle on and YOU HAVE A
PORTABLE TREASURE LOCATOR EASILY
WORTH ABOUT IWO I Extremely seneltIve
-penetrates through earth, land. rock.
water, etc -EASILY LOCATES COINS,
GOLD, SILVER, JEWELLERY, H1BTOR I.
CAL RELICS, BURIED PIPES, ETC.
Signals exact location by "beep" pitch
Increasing as you near burled metallic
objects. So ornititive it will detect reeled*
objects buried SEVERAL PEET BELOW
GROUND! GIVES CLEAR SIGNAL ON
ONE COIN 54 96 + 90y care. etc.
(High quality Danish titethoiscope beau -
phones SS 75 extra If required.)
E XAMINE AT HOME FOR 7 DAYS. YOUR
MONEY REFUNDED IN PULL IF NOT 100%
DELIGHTED.

8, Westbourne Grove London W.2. Callers Welcome

0

Vary the strength
of your lighting with a

Jui ITCH

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt 1.3-2.0. Kit Form 52.70
300 Watt f.2-70. Kit Form 20

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

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

INSTRUMENTAL

AUDIO

EFFECTS
SUPER -FUZZ" UNIT KIT. CONNECTS

BETWEEN GUITAR 6 AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied).

ALL COMPONENTS AND PRINTED CIRCUIT

BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: K240 post paid.

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

ENABLES YOU TO CREATE PHASE

EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD 6 FULL INSTRUC

TIONS. KIT PRICE: E260 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

Ida, LICHFIELD STREET,
WALSALL, STAFFS. WSI

EX COMPUTER PRINTED CIRCUIT PANELS
tin s din packed with cud -conductor and top
quality reinstall, capacitors. diode.. etc. Our
price 10 boards SOIL P. d P. 7p. With a guaranteed
minimum of 33 transistors. Data on transistor.
included.

SPECIAL BARGAIN PACE. 25 boards for 51.
P.  P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors included.

PANELS with '2 power transistor. Minder to
0(2. on each board-components 2 boards

4 0028)10p. P. & F. OP.

A 0A6, 3 0A10, 3 Pot Cores, 26 Resistors. 14
Capacitors. 3 GET 872.3 OET 9728. 1 IIET 875.
All long leaded on panels 13In a tin. 4 for
P R P. 25p.

709C OPERATIONAL AMPLIFIER TO6
8 lead I.C. 1 of SOP. 50 of Sip.

100 off Mb.

250 MIXED RESISTORS 62p
and i wort.

ISO MIXED HI STABS 62p
.n., I watt 5% and better.

QUARTZ HALOGEN BULBS
With long leads. 12V 55W tir car spot lights.
projectors, etc. 50p each. I'.  P.4.

GPO EXTENSION TELEPHONES
with dial but without hell 951) each. P. A P. 30P.
11 76 for 2, P. A P. 50y.

BARGAIN RELAY OFFER
single tii9v change i er vilier contacta 25V to
50V. '2 54 foro 501). P. .t Y. 5P.

KEYTRONICS mail order only

44 EARLS COURT ROAD

LONDON. W.8 01-478 8499
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21.72

TY3 V 460' POLYESTER 37p DTI 5I. 1900
DTS Sr 600' POLYESTER 57p TT/ 51- 2400
IPS 5' P.Y.C. 42p SP7 7' 1200
LPS V 900' ACETATE 50p LP7 r 1900
DTS 5' 1200' POLYESTER 75p DT7 7' 2400
LP6 51- 1200' ACETATE 75p TT7 7' 8000

PREMIER 800
STEREO AMPLIFIER

1.48 tweil In
SYSTEM '800')
A truly high qiuslity elem. amplifier -compare the
specification, compare the price. Output 5 watts per
channel. Frequency response: 30.20,000 Hz - 2 db.
Distortion 113, Output Impedance 8 ohm. nom. Input.
equalised to R.I.A.A. Magnetic 4n1V. Ceramic 100mV.
Tuner 100inii. Tape 100inV. Tape out 150mV. Din
sockets for Inputs and output.. Control.: Hass, Treble.
Volume. Balance, Selector. Mono/Btereo switch.
Stereo headphone socket. Attractive slim line design
black leatherette cabinet with aluminium front panel.
Size 12r x 135 x 21-.

ONLY 21510 Carr. 50p.
51k. 11 Version available with Teak Finish ('slice).
111025. Carr. 50p.

PREMIER HI-FI STEREO SYSTEMS
SYSTEM "800"
cnn.i.t. of the Premier 800 Mk II all trart.istor stereo amp dier (de...1bn)
left) Garrard auto/manual record player unit fitted atereohono cartridge
with diamond sty!. and mounted In teak finish plinth with cover am two
cloth front loudspeaker systems. Ab.oltgely complete and (implied era ly to
ping in and play. The 800 51k II aniplifler has an output
of 3 watts per channel with inputs for ceramic and
magnetic pick-up. tape and tuner also tape output
rocket ar.d headphone socket. Control.: BY, Treble.
Volume. Balance, Selector. Mono/F.tereo .witch
Headphone socket. Power on/
off. Teak dmeh cabinet with 3
aluminium front pane) Size.
121in tin y 2lin

SYSTEM "TWO"
as alio,e but with
slotted front teak
finiah loudspeaker..
Garrard SP25 Rk. III
anti atagnstic cartridge

245.00
Carr. 41 73

510
Carr. AI 75

SYSTEM "THREE"
Thl. consist, of KLINGER K1,703 tleeeo amplifier glints it
watts rms per channel with Bass, Trenle, Volume and
Balance Control.. Input. for Magnetic and Ceramic pick-uu,
tuner, tape in and out. Stereo headphoto socket. Garrard
SP25 Mk. 711 in teak finish plinth with cover and fitted
itonotone PTAHCD diamond stereo cartridge. A pair of
!IMF Speaker...Iv 16i'. ior 257.75 Caret
x V fitted EMI snits complete CI 75
the matching system.

a,

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL
SYSTEMS

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

Goes the best po..
sible reproduction of
records, radio and
tape at a reasonable
price.
Fitted with all the
controls and facilities
you're ever likely to
want, the Paragon
give. you a degree of

imphi !nation that In usually only found with amplifiers
costing twice it. price. It has basil and treble slide con
trod., volume and balance knob., and eight push-button..
There's also a standard stereo Jack wicket on the front
panel, plus a ceramic/magnetk cartridge .witch and a
main. outlet wicket on the bark panel.
Specification. 10 4- 10 watt. into 8 ohm.. Power/frequency
rempontiet Atli 10 watts Into 8 Ant. -31111 20.114 - 25K Hz.
Distortion typically less than 0'25%. Inputs for Magnetic
phono(tinV) Crystal phono (013.1V) Radio/Tape 1100.1V).
High and low filter.. Teak Milian cabinet. Size: 12r x5i' x 10r.

02.56 P. & P. 50p.

'SOLDER
Ogg. Save. time and Nimplitie.

moldering in the home and service
dept. Two pool t ion trigger ids es in.tant

dual heat. 100/140 ex.95 P.  P.
watt. '240 volt AA'. WWw 50p

=1=II=MGw
1Markeittan" Soldering Iron. Lightweight A item d bit.
Ideal for regular bench use and around the home. 25
watts. 240 volt AA'. 41 50 P. a P. 10p

VERITAS V -3I3 TAPE HEAD DEFLUXER
A must for all tape users! Tape
heads become permanently
magnetized with conatu(t time:
thin leads to background noise

that presents perfect recording.. Simply
applied to recording heal the V3I3
1 head free of magnetism.
any tape head In SeC.011,11.. I'. A P. 15p.

E.M.I. 13 x 8in.
HI-FI SPEAKERS
Fitted two 24in tweeter. and
4.'0s/toyer network. Impedance
8 or 15 ohm. Handling capa-
city ION'. Brand new.

£347 P a P.

PREMIER HI-FI OFFERS
Rogers R brook II 238.50S Amplifier teak
Rogers R b 249.00Stereo Amplifier teak

£25.50Metrosound ST2OE
Stereo Amplifier teak
Goldring GL72 222.00less idge

215.00G d SP25 III with
Goldring 6000 cartridge

GARRARD SP25 MK
III SINGLE RECORD
PLAYER FITTED
GOLDRING 800 MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
IN TEAK PLINTH
WITH COVER.
Total list price434.

PREMIER PRICE

217.95
 P. 50p

Ga d AP76 with
0000. ready wired to S 229.50
pin Din in plinth with
corer

Garrard AP7I
less idge £18.80

d401
Transcription Unit
List 140.1S) 227.40

Ga d 2025 TIC with
Stereo Ceramic Cartridge
G d 2025 TIC with
Stereo Ceramic Cartridge
ready wired in teak plinth
with
Carriage and I 60p aaaaa any item.

28.50
212.45

CARTRIDGE BARGAINS!
Goldring 0100H 0.00; 0000 15.50; 0000E
19.50; P.& P. 10p

"VERITONE" RECORDING TAPE
IPECIALLY MANCIPACTIIRXD IX U.S.A. PROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSII.IS ED to ensure the posit permanent haw. Highly re.i.tant to break
age, moisture, heat, colt or hontitlity. High polished splice free finish. Smooth
output throughout the en t ire audio range. Double nipped -attractively boxed.

POLYESTER S112
POLYESTER 41.87
P.V.C. Mtp
ACETATE 7119
POLYESTER 1125
POLYISTRE saw

TAPE SPOOLS 3' 59. 5'. 53'. 7' SP.
to. an I l uck,:. - 3- 1,1 .1 reels and t Free).

METER BARGAIN
MODEL GT-800 MULTIMETER
A precision made pocket sized test
meter, Ideally suited for teeting elec-
tronic circuits or electronic appliance..
Supplied complete with test lead anti
batteries. RANGES -DC Voltage.: 10.
50, 250. 1,000V 11,000 opV). AC Volt-
age: 10, 50, 250, 1,000V (1,0013opV).
DC Current: 1mA, 100mA. Resistance
0 150K ohms. Decibel: -10 to 1-22db
(at AC 10V range) 6247. P. & P. 25p.

RODEL MIRO
Ranges - J.C. voltage.: 0 - 3 - 15 -
u0 - 300 . 600 - 1.200V 130,000
0.P.V.)
6.C. voltage.: 0 - 6  30 - 120 - 600 
1,200V (12,000 0.P.V.1
D.C. Current: 0  003 - 3 30
500m t.
Resistance: 0 - 16 M ohm..
Decibel.: - 20 to + 63.113.
07.00. P. 8 P. 25p.

HI -1F7 STEREO
HEADPHONES
Declined to the highest
possible standard. Fitted
241n. speaker units with
soft padded ear muff..
Adjustable headband.
8 ohms impedance. Corn-
plete with Oft lead and
atereo jack plug.

£2'47 pap P.

VERITAS V-149 MIXER
Battery operated 4 -channel audio miler providing four
separate inputs. Size 6  3 . imitable for crystal micro-
phone low impedance micro-
phone, with transformer.
radio, tape, etc. Mist. input
I or. Max. output 2 On. Gain
6 dB. Standard lack plug
'octet linfmts, phonoplugs
output. Attractive teak
wood grain t nigh case.
MORO E.3 STEREO £3.47 P.MODEL MODEL P. 15p

GENUINE
E MI -TAPE
COMPACT
CASSETTES
LOW NOISE
B RAND NEW
IN LIBRARY
CASES
C0 (List 71p) Up
C90 (Lint 98p) lip
0120 (Li.t 1l s8)14419
P. & P. 10p

VERITONE CASSETTES
In 1 brary masa-fully guaranteed

C60 -29p C90 -40p CI20-52 p
(a for alp) IS for 41 10 (3 for SI 40)

P. & P. lop each 13 and over 15p)

RADIO
23,TOTTENHAM COURT ROAD, LONDON,W.1 Tel:01-636 3451 -1 PIE.L7-:i
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FOR
RAPID
SERVICE

MUM 8ROS. [TD,
DEPTFORD BROADWAY, LONDON, SES 4QN

TRANSFORMERS
with 0-250 Volt primaries

Mini
MM6 6V, 500rnA + 6V. SOOmA
MMI2 I2V. 25OrnA + I2V, 250mA
MM20 20V, 150mA + 20V, 15OrnA

LI 29 plus 13p P & p.

LT I 6 3V. I SA-7Sp plus Illp p 6p
LT2 6 3V. 3A -80p plus 26p P. & p.
LT3 12V. I SA -110p plus 26p & p.
LT4 12V, 3A-1132 plus 30p

D. & P.
LTS 9-0-9V, 05A-7Sp plus 21p

P. & p.
LT6 12-0-12V. 1A-11Sp plus 26p

p. & p.
LT7 30-0-30V, IA -L1'87 plus 30P

p & p
Multititarrld1 -15-20-24-30V, 2A-

LI 9S plus 30p P. & p.
MT60, 1 0-5-20-30-40-60V. IA -

L1.97 plus 30p p & p.

MT60 2 0-5-20-30-40-60V, 2A-
12 90 plus 34p p. & p.

Ch
CT101 IA-LI plus 26p p. & p.
CTIO2 2A -/I25 plus 30p P. & P.
CT/03 4A-11.50 plus 30P P. 6 P.

Secondaries -0-5-11-17V
Auto- former,
AT30 30W-11.111plus 30p p & P.
AT75 75W-LI'SS plus 30p p. & p
ATI50 ISOW-il.SS plus 34p P. & p.
AT300 300W -L475 plus 42p p & p.
ATI000 1000W -L1190 plus 62p

P. & P.
All shrouded with terminal blocks.
AT30 0-110-240V All others 0-
110-200-220-240V.
Speaker isolating transformer

I :1 ratio for 3-1511, 2W -86p plus
13p p. & p.
Sp matching transformer
Tapped 3, 8, 161.Will match
almost any speakers
15W max. -90p plus 20p p. & p.

ALUMINIUM BOXES
with lids and screws
Type L. W. D. Price p. & p.
Gil Skin 2fin lion 31Ip 15p
GB8 Iin 4in If in 38p 15p
GB9 4in 21 in Sip 13p
GI310. Slin 4in 13in 44p 18p
GB11 4in 2fin 2in 311p 13p
GB12 Sin lin lin 33p 13p
GB13 6in 4in tin S2p 18p
G814 7in Sin 2*in 6)p 19p
GBI5 Bin 6in 3in Sip 26p
G816 10in 7in Sin 92p 26p

 These sites fit
standard

veroboards

EQUIPMENT CASES
with slopinefront panel
Type H. W. D. Pricp.p.
SF1 Sin 45p 2P
SF2 2in lain 3fin 60p 16p
SF3 tin 91in 43in 7Sp 190
Plain aluminium
Stove enamelled
silver-gey ham

N.1mei. finished, 20p
extra.

CONSOLE CASES
,n plain aluminium, ideal for moors,
.nstruments, etc.Type W. &BCD Price p. & p.

in in in in in
GB20 3 9 342 3 L142 30p
Gill 10 9 332 3 11 S8 30p
G822 12 9 3{2 3 LI 72 30P

Id

b

A

VEROBOARD
0-1 0IS

Size matrix matrix
3fin 22p 16p

2 in Sin 249 23p
3 in - 7in 14p ISp
3 in - Sin 27p 2.9p
I in , 2iin 75p 37p
I7in 3fin II 7Sp
Pins -either size; packet of 36, ISp

ELECTROLYTICS
I,,F 450V I9p 1,000,,F
2,,F SOOV 209 1,0013,F
4,F 3SOV 14p 2,000,F
IllpF 450V 16p 2.000,,F

1631F 4S0V 17p 2.500,iF
25,1F 25V 7p 2,500,,F
2511F SOV 89 3,00011F
32,,F 450V 24p 5,000,/F
5011F 50V 10p 5,000pF

100,,F 2SV 10p 8-13riF
100,F 50V 10p 8-I6,F
2SO,F 25V Ilp 16-16,/F
250,aF 50V 17p I6 -32,F
500,F 25V lip 32-32,F
500,,F SOV ISp SO -500F

25V
SOV
25V
SOV
25V
SOV
25V
2SV
SOV

450V
450V
4SOV
450V
450V
350V

27p
399
)6p
Sip
4Sp
60p
499
SSp
9111p

ISp
20p
27p
639
19p
lap

MINIATURE ELECTROLYTICS
I1iF 63V 6p 100F 64V 7p

22µF 63V 6p I6,F 40V 7p
4,4F 40V 7p 30,,F 15V 7p

47µF 63V 6p 471iF 16V 7p
(1,,F ISV 7p 47,/F 25V 6p

F 40V 7p 681IF I6V 6p
10,1F 25V 6p 1001/F 10V 6p

E NTIRE MULLARD OIS 016 017 RANGE
ALSO STOCKED

CASSETTE OWNERS!
For Philips and similar cassette recorders
PU12 Power unit for connection to

I2V or - E car electrical
systems, giving 73V, stabilised £3.25
output.

PU14 As above but switched for 13.10
6V, 73V or 9V output.

PP7S Mains power supply. outputE I -95
73V data

All units are complete with cable and plug.

VARIABLE POWER SUPPLY
Input. 240V, a.c.
Output: Switched 3. 4 5, 6, 7 S. E4.20
9. 12 volts d.c. at 500mA

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

Price 11 SO plus 12p p

NEW NEW

ILLUSTRATED
1972-73

CATALOGUE
Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, ISp
Single. D.P. switch, 249
Tandem, less switch. 40p
Skn, 10k 0. 2Sk 0. Sfik 11 . 100k 0, 250k
500k n. IM 41. 2M II

SLIDER CONTROLS. 37mm.
complete with knobs
Single, 44p; Tandem. SSp. 10k II, 25441,
50k 0 . 100k II . log or I in.

RESISTORS
Carbon
All 5%, high -stability. 512 values. 4W, Ip;
4W, lip; I W, 4p; 2W, 6p
Wir-wound
SW, 10p; IOVV, Ilp

LOUDSPEAKERS
Tn 4in, 3n-LI 12.8(1-LI 12,

150-LI 40.
Sin Sin, 3n -LISS, 80-L177,

150-L1.70.
10in 6in, 30-12.32. 811 -fl 32.

150 -L2 32.
B in round, 3 si -12.10, 80 -L2.50,

150-L2 10
Adastra"Hi-Ten",10in,10W, 8 or 15(1-L3.40.
Please add 209 p. $ p. to all speakers.

B ONDED ACRYLIC FIBRE
B.A.F. wadding. Sin wide, lin thick. The
ideal lining for speaker enclo . 25P per
yard.

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin Ispeakeri
D.I.N. 3 pin
D.I.N. 4 pin
D.I.N. 5 pin, 180
D.I.N. S pin. 240
D .I.N. 6 pin
Jack, 23mm unscreened
Jack, 23mm screened
Jack. 33mm unscreened
Jack, 33mm screened
lack, tin unscreened
Jack, lin screened
Jack, stereo, unscreened
Jack. stereo, screened
P hone. plastic top
Phono. plated metal
Phono, fitted 4 ft lead
Wander, red or black
Banana 4rnm, red or black

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin Ispeakerl
D.I.N. 3 pin
D.I.N. 5 prn, 180
D.I.N. S pin, 240
Jack, 33mm
Jack. lin screened
Jack, stereo, screened
Phono, plated metal

14p
9p

10p
13p
149
13p
!Sp
ISp

11p

10p

lip

209
lop
7Sp
Sp
12p
Bp
19
69

SOCKETS
Car aerial Bp
Co -axial. surface Bp
Co -axial, flush 9p
D.I.N. 2 pin (speaker/ 10p
D.I.N. 3 pin 9p
D.I.N. S pin, 180 Bp
D.I.N. S pin, 240 99
lack, 23mm 10p
Jack. 31mm lop

14p Jack, lin unswitched ISp
17p Jack, Sin switched 17p
ISp Jack, stereo, switched 24p
16p Phono single Sp
169 Phono, 2 on a strip 7p
lip Phono, 3 on a strip
ISp Phono, 4 on a strip lop
49p Wander, single, red or black Sp
30p Wander, twin strip 70
14p B 4mm red, or black 6p

CAPACITORS
2 2pF SOOV S,M 73p
3 3pF 500V S M 74,

SpF SOOV M 7{p
10pF 12SV P.S.
10pF SOOV S'M 73p
15pF 12SV P.S. Sp
ISpF 500V Cer. 4p
I 80iF SOOV S'M 73p
22pF 12SV P.5 Sp
22pF SOOV 5 01 73p
25pF SOOV S.M lip
27pF SOOV Cer. 4p
33pF 125V P.S. Sp
33PF SOOV S,M lip
39pF SOOV S'M
47pF 12SV P S. Sp
47pF SOOV Cer. 4p
SOpF 500V SIM 73p
56pF SOOV S.M lip
68pF 125V P.S. Sp
68pF SOOV S.1.1 lip
7SpF SOOV S01
82pF SOOV 5,M 7 p

100pF 125V P.S.

100pF SOOV SiM 73p
100pF SOOV Ce, Sp
120pF SOOV SiM lip
I 50pF 125V P.S. Sp
ISOpF SOOV S'M lip
ISOpF 500V Cer. Sp
1130pF 500V S,'M 71p
200pF SOOV SIM
220pF 125V P.S. Sp
220pF SOOV Cer. Sp
250pF SOOV 5 M ip
270pF SOOV Cer Sp
300pF SOOV S M ip
33OpF 125V P.S Sp
330pF SOOV S M Bp
390pF 500V S M Bp
470pF 125V P.S Sp
470pF 750V Disc Sp
500pF SOOV S M Bp
S6OpF SOOV S M ip
680pF 125V P.S.6p
680pF SOOV SIM Bp
820pF 500V SIM Sp

0 001,/F 100V Mylar 3p
000111F 125V P.S. 6p

001,cF 400V Poly. ip
0 00114F 500V SIM 10p
0 0011IF SOOV Cer. Sp
0.001i1F 1,000V MDC 6p
0 00ISpF 400y Poly. 3p
0 00151,F SOOV SIM 10p
00015µF SOOV Cer. Sp
000181,F 500V S/M 10p
0002µF 100V Mylar 3p
0 002,IF 500V Cer. Sp
00022µF 125V P.S. 6p
0 0022pF SOOV SIM 10p
00022F 1.000V MDC 6p

0027,,F
003,1F
0033//F
003 iii F
0033,4F
0036,IF
0047//F
0047,1F
0047,iF
0047,1F
0051/F
005,/F
0068g/F
0068pF
00613,4F
0082,,F
00821/F
01,IF
01,F
OligF
01,,F
01,1F
01,iF
01/4F
OlpF
01,iF
015,1F
015pF
02,,F
022pF
022,1F
02211F
0221/F
022pF
033F
033,1F
047,/F
047,,F
047/1F

047,,F
047,1F
I,/F
1,iF
loiF
1pF
1,/F
15,1F
22/1F
22,1F
22,,F
22//F
33,,F
47,,F
47,,F
47,,F

I OpF

SOOV SIM ISp
SOOV Cer. Sp
125V P.S. 6p
500V Poly.

I.000V MDC 6p
SOOV SIM 15p
125V P.S. 11p

SOOV Poly. 6p
500V SiM 20p

1,000V MDC Op
100V Mylar 3p
500V Ce, Sp
12SV P.S. IOW
SOOV SIN 30p
SOOV Poly. 6p
125V P.S. IOip
SOOV SIM

18V Disc 4p
125V P.S. 101p
160V Poly. gp
250V M.F. 1p
400V Poly. 3p
SOOV Cer. Sp
SOOV SIM 30p
600V MDC 7p

I ,000V MDC 9p
160V Poly. 1p
400V Poly. Sp
100V Mylar 39

1BV Disc Sp
2SOV M.F. 3p
400V Poly. 3p
600V MDC 719

1.000V MDC Sp
2SOV M.F. 4p
400V Poly. 4p

12V Disc 6p
160V Poly 39
2SOV M.F. 3p
40011 Poly. 4p
600V MDC 8p

I.000V MDC 10p
30V Disc ip

2SOV M.F. 49
400V Poly. Sp
600V MDC 10P

1,000V MDC lip
250V M.F Sp
160V Poly. 6p
250V M.F. Sp
400V Foil 10p

1,000V MDC ISp
250V M.F. Sp
250V Foil Ilp
400V Foil 1SP

1,000V MDC 20p
250V M.F. ISp

Note.
SIM =silver mica I% tol.
P.S. =polystyrene 24% tol.
MDC-a. c. rating =300V
M.F. =Mallard min. foil
Cer, =ceramic,

MAIL ORDERS. Some items have a post and packing
charge shown gains{ then. Where P. & P. is not shown
the charge is 12p for any selection. When both cl of
goods are ordered the charge is lip plus any p. 6 p. ch
shown. 10 Telephone 01-692 4412
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z,e&foeteerooi
unisounD
a new concept in stereo

The whole system is complete including superb cabinets in simulated teak-
just simply screw together the components and you save pounds!
Amplifier is based or the famous Mullard Unilex system. Garrard 2025TC
turntable complete with stereo ceramic cartridge, teak simulated plinth and
tinted acrylic cover. Plus the big I r x tr EMI twin cone speakers ready for
mounting in their elegant cabinets which simply need screwing & gluing
together.
Easy to follow step-by-step instructions guide you quickly and effortlessly
to taking the wraps off truly realistic stereo sound. L25 complete plus

L2.80 p. & p.
Diamond Stylus LI 2S extra
Power output : 4 watts per
channel into 8 ohmsV Input 120 mV (for ceramic
cartridge). Stereo Head-
phones with adapter Le

R
UNISOUND MODULES ONLY -L695

'If you prefer, you can buy the three modules--
pre -amplifier, power supply, dual power ampliger,
and control panel-by themselves for only tf, 95.
P. 8 P. 50p extra. Their overall specification is the
same as shown for the complete Unisound console
using the highly efficient I.C. monolithic power chips to ensure
very low distortion at all power levels. correct operation in all
ambient temperatures, full power over the audio spectrum.

See below for address

THE TOURIST PB

CAR RADIO NIT
Apart from the output stage, which is an integrated circuit,
the only other electronic components that need soldering
are some capacitors, resistors, etc. The kit includes a pre-
built RF tuner unit, and fully modulised IF stages which are
pre -aligned before despatch. As well as electronic compo-
nents, this kit also contains 2 diamond -spun aluminium
knobs, elegant matching front panel, dial, washers, screws
and wire.

Fully retractable, lockable car
aerial LI 25 post paid

PRICE ONLY

17.00+ p&p 50p

714 TOURIST
Pe 44 Be 410047ED

44;4WYS7:4414.7,4)0

Sze. 04C16914/Ez
4449 /71444-4*

'marls -0 714v4sfs

sfrotte
FOR EAcs-r.e442/4/a

jTcAocrls-
sizz-8 ohm speaker

fixing strips, LI SO + & P 25p
with baffle and

7 /oe, 2 .;ertr.re 4.V0
iveft(44-4(494/6.141447Al//1.4

ea)post free if brought with the ki

The Tourist PB is suitable for
12 volt working on both negative
and positive earth vehicles. It
covers the full medium and long
wave bands. Four push -buttons
for medium wave, one for long
wave. It is permeability tuned

 Car aerial LI 23 p.

A

ONLY

0

and .sturdily constructed. Out-
put is a full 2.5 watts into an 8
ohm speaker. But the Tourist
PB will operate into any loud-
speaker from 8 to 15 ohms. Power
Consumption is less than 1 amp.

 Circuit diagram and comprehensive
instructions 50p, free with parts.
Radio & TV Components (Acton) Ltd.
21E High Street, Acton. London W3 6NG.
323 Edgware Road, London W2.

R T V
116

C

qlb

If you can solder
on printed circuit
board, you can
build this
push-button
car radio kit.
It's simple -
just follow the
step-by-step
instructions

Mail Orders to Acton.
Terms C.W.O.
All enquiries S.A.E. Goods not
despatched outside U.K.
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6-4 5 SHORT WAVEBANDS WI:COMPARE

eel ULTRA SHORT WAVES'
S PERFORM*

(V. H.E AT_Pdskr1

BOX

0.44E2D.75
SOp

MAINS/BATTERY
ELIMINATOR £1.44 extra
Think of the year 1984 and what
might be produced then now stet
the fantastic ASTRAD 17 and
SEE for yourself that she Russuns
Wee done it all NOW: THIS ONE
SUPERSEDES ALL EARLIER
MODELS! It will probably make
your present radio seem like a

'crystal eat'! Conipirtr With
optional battery rittninotnr for
both battery and 11140 IN use! We're almost giving them away at only ISO 76- a
fraction of today's Rusalan price! Compare performance with Doi radii.! Test 7 day.

refund iii..tantly but atounilril Black and Chrome finish facia. sat In fabulous
Cabinet built case- constructed of One Russian hardwood In treautdol Teak 'Veneer
finish- prevents vibration, ensures sweeter tone than ever! Volume controlled from
 whisper to a roar. Wider bandspread, for "pin -point" station selection! Plus "MAGIC
EYE" toning level indicator for ultra perfect toning seneitivity! Yes. the Russians
have surpaswil lhr merit cs, yniving again their fatitamtic ability In spaceship and
satellite r11111/11111111011,,, Yea EVERY WAVEBAND Instaiitly at your fingertips
Including Standard Lone, Medium. Short and Ultra Short Waves to cover the four
corner' of the Earth. Including all normal tranamisaions. t 11 F. AM. FM, MW, LW,
US W. pins local and new station. not yet operational, and messages front all over the
world! Expends. TURRET TUNER side control waveband selection unit (as used
on expensive Trali Es cry wasehand clicks Into powition giving incredible rue of
station tuning! Genuine push-pull output! ON/OFF volume and separate Treble
and it.,, tone controls for utter perfection of reproductkm and tone) Prose -button
Illonsleallon! Take It anywhere- runs on batteries (obtainable everywhere) or through
twttery elinilutor from ..r20/240v. Al' mains supply. Internal ferrite not aerial
Plubuilt-in "rotatable" telucopleurialestenilingto39Incapprox.IVIO.0tabstlous
CAR RADIO. Can also be used through extension amplitler, tape recorder or public
address system. SIZE 14ine. s101ins.s4lins. overall appn(n. ShornitscentlY made to
give years of perfect service. U.K. service factlitle an, spares evadable for year. to
come, If sieremmary! With WRITTEN' (ITER. manual with simple operating instruc-
tions and circuit diagram. CELT /2076 (with rualn.lhattery eliminator 51-411 extra).
BOX, POST. ETC., 60p. BUT WAIT. for only 560 extra you get the renutlonal
"COMPUTERISED" WORLD TUNII0 GUIDE. It enable. you to time, pinpoint and
get transmissions the hole wor1,11..er -even  child can Ito - -it even lett you know
when to tune Into the U.K. when abroad. NO GUESSING! IO MESSING! PLUS
Standard "locale" batteries. PLUS ultra sensitive earphone for Personal listening.
illorry We cannot iliarisie theme for any earlier purs-hamril

with £80
RADIOS' 0

AVAS7 TM1E their!
farulowliaggiEVSED'
WORLD

TUNING
GUIDE!RE G

vvet nNaSb eAsNyol
0

tE oSuSrlui°e"ig-
transmissiont

s the wl"11-lorld
oveAri

31°-

11

from Eastern Europe- , 0

incredible 2 -in -1 Radio!

FANTASTICI Brand new,

First class makre-
because of our criity price PERSONAL PORTABLE
contract uipulates ve 00, and CAR RADIO
must NOT mention
narn I Beautifully made
97s5".120", overall appros
Every up-to-date tech- iiin DE REcEpnoN
nological improvement.

TORS: 9 Transistors. 5 UV WO CAP....,...
/IS SEMI-CONDUC-
D,odes and Stabiliser ! /mg /0493.0.-",".
FOUR WAVE BANDS! f,e,:l CAR POMP
Ys, VHF modal with ..

Waiabnds! Get% sta. 4WAVEBAND
AM FM Long and short

tuns around world incl.
Standard Long, Medium &
Short Wave, also local and VIII LONG."1&
new stations not yet
operational! Internal fer-
rite aerial plus. 26 inch WAVEBANDS

Tone Controls. Clear
station Selector Dil!
On / off volume, and MAITAIL:77e PRICE ............".

Waviaband ..lector ! f pg. ...._fr;i7---- -,,
Equally wonderfuhn CAR
or HOME! TWO TUN- Bois POST Erc 45p F00:00100.
LNG Dials for flat or uP-
right use as illustrated. RUNS OFF 12 VOLT BATTERY! (AS A PORT -
ABLE it runs on standard batteries). PLUG IN 11 VOLT ADAPTOR
JACK PROVIDED and automatically cur out internal batteries. using
car battery only! Miraculous! Span ocans! Hundreds of transmis-
sions day and night including short wan.-.n.n in car! BUT WAIT
simply remove radio from car. "snap on" optional carry handle AND YOU
HAVE A DE -LUXE PORTABLE with additional upright tuning dial.
WRITTEN G'TEE. Only if9 95, post 45p. Sprung off mtat matching
detachable carry handl. (as illus.) AND set of baturru 2Sp no. if rqd.
Test 7 days -refund if nor deli heed.
SHOPERTUNITIES LTD.;;pt. EE 11, 164 UXBusBRID G reenERD.

ing Shepherd' G).
w .  w N, W11 SAG (Thurs. I, Fri. 7). Also: 33 High Holborn,

London, WC I (Thurs. 7). Both at... open Mon. to Sat. 9 a.rn.-41 p.m.

g
tor CA& R ADIO,

posIttokIL- detach&

1311tong
amount:1e ior .

9iith0S0114

Blary0

SPECIAL Ei 7. 75
OFFER
G d SP15 Mk. III
Goldring 0800
Teak plinth and tinted corer. All
leads supplied.
Pleas add LI 23 for P. & P.

TURNTABLE
Pleas add 75p for P. & P.
Garrard SP25 Mk. III
Garrard AP76
G d SL65B
G d 401
G d Zero 100 (Auto)
G d Zero 100 (Single)
G d SL72B
G d SL75B
G d SL95B
BSR MP60
Goldring GLT2
Goldring GL72/P
Goldring GL75
Goldring GL75/P
Goldring 101 PC
Wharfedale Linton & cart.
Thorens TDI25
Thorens TDI25AB
Thorens TDI 50 Mk. II
Thorens TDI50A Mk. II

L10.23
L17'75
112.63
L26.00
L36-75
L36.33
1.13.50
L15.50
L34.13
19,45

L22.00
L28.75
L29.50
L35.75
L22-00
07.95
LS7 SO
191 00
[27 SO
[33 SO

AMPLIFIERS
Plea. add 73p P. & P.
Amstrad 8000 Mk. II L16 25
Amstrad 1C2000 L17-50
Amstrad Integra 40000 L21 95
Armstrong 521 (teak cased) L4395
Alpha Highgate 212 L24.93
Alpha Highgate FA300 L30 95
Alpha Highgate FA400 L31.93
Leak Delta 30 L47.65
Leak Delta 70 L55 93
Metrosound ST2OE L24.43
Pletrosound 5T60 L45 95
Pioneer SA600 L58-00
Pioneer SA700 L66-50
Pioneer 5A800 L73 95
Pioneer 5A900
Pioneer SAI000 L94 00
Rogers R/brook (Chassis) 435 00
Rogers R/brook (Cased) 07.00
Rogers R/bourne (Chaos [41 -9S
Rogers lit(bourne (Cased/ L47-50
Sinclair PRO60 2 x Z30/>Z5 [14 95
Sinclair PROS° 2 x Z30/P26 LIT 00
Sinclair PRO60 2 x

Z50/PZI1 Trans al .50
Si AFU (Filter Unit) L4 40
Sinclair 605 L18-50
:ur,clair 2000 Mk. II 111.50
Sinclair 3000 Mk. II L29.50
Wharfedale Linton L37.50
Goodmans Max Amp L37.95
Teleton SAQ206B L20.50
Teleton SAQ307 L22.30
Rotel RA2I0 £24.50
Rotel RA 310 L31.00
Rotel RA 610 L48  50

All prices correct
at lime of press
E. L O.E.

Global's GOLDEN

 Guarantee
SI 1618A,STII 641 1,11016 r 6411 Of ,06046.11
o MIT PM 0, 60001 a 10u50 ION SI5S111111

DIFILTM n WILL RIPLAC, 101 sap 60005
5.10001 00.111604 sills 711412 60001 Mt

COVISE0 11 .10,40.0111/11111117 1,40010%
GUARP0111

TUNERS
Please add 75p P. & P.
Amstrad Multiplex 3000 I27 93
Armstrong 523 L39 SO
Armstrong 524 L30 95
Rogers Ravensbrook FET4

(Chassis) L31.00
Rogers Ravensbrook FET4

(Cased) L35 00
Rogers Ravenbourne FET4

(Chassis) L43 00
Rogers Ravenabourne FET4

(Cased) L48 00
Sinclair PRO60 (Module) L16 50
Sinclair 2000/3000 Tuner L31 95
Philips RH690 L33 00
Leak Delta FM (Cased) L54 75
Leak Delta AM/FM (Caud) L64.50
Alpha Highate FT ISO L34.95

TUNER/AMPLIFIERS
Please add 7Sp for P. A P.
Alpha Highgate ISO L44 15
Armstrong 52.5 (Teak cased) L67 95
Armstrong 526 AstliFM

(Teak cased) 07 75
Leak Delta 75 L114 75
Philips RH781 L50 00
Philips RH702 (81 50
Teleton 2100 L19 95
Goodman. One Ten L99 50
Rogers Ribrook (Teak) L78 SO
Rogers R/brook (Chassis) L71 75
Alpha FR 3000 L66 00

SPEAKERS
Plesies add LI 13 P. & P. per pair
Amstrad 138 415 95
Wharfedale Denton 2 [113 30
Wharfedale Linton 2 LIS 90
Wharfedale Melton 2 L47 23
Wharfedale Dovedale 3 L.59 SO
Celestion Ditton 120 L37.45
Celestion Ditton 15 L52.00
Celestion Dawn 25 L87 00
Celestion County New Prod L55 95
Goodman. Double Maxim L48 13
Goodman. Meru 3 L44 95
Goodmans Magister L74 00
Sinclair Q16 [12.50

3 0 *
Plus 350 I:, A P.
Finished in teak veneer with tinted
dust cover fully assembled. For

SP2-5, 2025TC, 3000,
AT60, 2000, 2500, 3500, 5100.
1025, 51655. Also for BSR
McDonald MP60 and others.
For AP76; AP75; SL72B; SL75;
SL95B; L420 plus SSp P. & P.
Also finished in walnut to match
Japanese equipment -at no extra.
CARTRIDGES
Fleas. add 10p for P. & P.
Goldring G8S0 L3 13
Goldring 0800 L5 75
Goldring G800E L8 50
Goldring 0800 Super E 414 35
Shure MID L3 85
Shure M4-46 LS 65
Shure M55E LS 85
Shure M75E Type 2 LIO 35
Sonoto e 9TAHC LI ,75

LOBAL 1111U010

DISCOUNT WAREHOUSES
ClephEE11) 174 Pena:twills Road, London, I11. Telephone 01.2711761

Or: 4 High View Parade. Redbridge Lane East, Woodford A
Iltcrd, Essex. Tel: 01.550 1088.

Open Monday to Saturday 9 30 a m. to
6 p.m LATE NIGHT FRIDAY 7 p.m.

MAIL ORDERS.
Order with confrdenc Send PostalOrder Cheque.

. Money Order Bank Draft Giro or Cash by Registered
Mad CALLERS. Ploase flora 11551 Cnequp, ran onto be a, rented logetrier
wren cheque cards inot Barclay Card'

from KING S CROSS EUSTON & ST PANCRAS
on ma, load leading to the East and West Country
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Why take the risk?
of damage to expensive
transistors and integrated
circuits, when soldering?

N, Use Antex low -leakage
soldering irons

1 220-240 Volts or
100-120 Volts Model X25

The leakage current of the NEW X25
is only a few microamps and cannot

harm the most delicate equipment
even when soldered "live".

Tested at 1500v. A.C. This 25 watt iron
with it's truly remarkable heat -capacity

will easily "out -solder" any conventionally
made 40 and 60 watt soldering irons,

due to its unique construction advantages.
Fitted long -life iron -coated bit 1/8".

2 other bits available 3/32" and 3/16".

Totally enclosed element in ceramic
and steel shaft Bits do not "freeze"
and can easily be removed

PRICE: £1.75 (rec. retail)
Suitable for production work
and as a general purpose iroi

Model CCN 220 volts or 240 volts

The 15 watt miniature model CCN.
also has negligible leakage.

Test voltage 4000v. A.C.
Totally enclosed element in
ceramic shaft. Fitted

long -life iron -coated bit 3/32-
4 other bits available
1/8", 3/16" 1/4" and 1/16"
PRICE: £1.80 (rec. retail)

OR Fitted with triple -coated,
(iron, nickel and
Chromium) bit 1/8"
PRICE: £1.95 (rec. retail)

A SELECTION OF OTHER SOLDERING EQUIPMENT.

MODEL CN
Miniature 15 watt soldering iron fitted 3/32" iron -
coated bit. Many other bits available from 1/16" to
3/16". Voltages 240, 220, 110, 50 or 24
PRICE: £1.70 (rec. retail)

MODEL CN2
Miniature 15 watt soldering iron fitted with nickel
plated bit 3/32". Voltages 240 or 220.
PRICE. £1.70 (rec. retail)

Immun -----
MODEL G
18 Watt miniature iron, fitted with long life iron -
coated bit 3/32". Voltages 240, 220 or 110.
PRICE. £1.83 (rec. retail)

MODEL
SK.1 KIT

:.ontairs 15 Watt miniature iron fitted
with 3/16" bit, 2 spare bits 5/32"

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

PRICE £2.75
(Rec. retail)

MODEL SK.2 KIT
contains 15 Watt

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

heat sink,

r
plastic wal

iM1111 0=
12. 'Yew, .
6. aIr. solder and* mi  am+Oar. booklet"How

to Solder" _ -
PRICE £2.40

MODEL (Rec. retail)
MES.KIT Battery -operated 12v. 25 welt
iron fitted with 15' lead and 2 heavy clips

for connectior to car battery. Packed in strong
let with bcoklet "How to Solder." PRICE £1.95

(Rec. retail)

11000
From radio or electrical dealers,

car accessory shops or,
in case of difficulty direct from
ANTEX LTD. FREEPOST

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

r7 Please send the ANTEX
colour catalogue.

nPlease send the following.

I enclose cheque/P.O./Cash
(Giro Nc. 2581000)

NAME

ADDRESS
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MAINS MOTOR
Precision made-., used in
record decks and tape recor-
ders-1deal also for extractor
fan, blower, heaters, ets. New
end Perfect. Snip at 629.
Protege 20p for flat one then
10p for each one ordered.

MINIATURE
WAFER SWITCHES
2 pole, 2 way 4 pole, 2 way -
3 pole, 3 way 4 pole. 3 way -2
pole, 4 way 3 pole, 4 way -2 pole
6 trey 1 pole, 12 way. All at 20p
each 11 80 for ten. yoqr assortment.

SPARTAN Portable
RADIO

 Pe Only. Six transistor
medium wave pocket loud-
speaker radio. Loud and with
good tone will make
wonderful Christmas
present. Buy whileatocks
Wet. Pull money back
guarantee.
RENITONE med. ware 7 truuletore £110

ELECTRIC CLOCK WITH 20AMP.
SWITCH
These unit. are as fitted
to many top quality
cooker. to control the
oven. The clock le mains
driven and frequency
controlled so it is ex-
tremely accurate. The
two small dial. enable
w itch on and off times to be accurately set -also
on the left is another time or alarm -this may be
set In minute. up to 1 hour. At the end of the
period a bell .111 wand. Offered at only  fraction
of the regular price- 1E60, lee. than the value of
the clock alone -poet and ins. 15p.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. SOp Po. free.

RESETTABLE FUSE
How long does it take you to renew a
fuser Time yourself when next one
blows. Then reckoning your time at
LI per hour see how quickly our
resetteble fuse (auto ciecuft breaker)
will pay for Heel. Price only SI each or

1111 per dozen, specify 6, 10 or 16 amp-sbnyle
Al le Rises of switch.

FLUORESCENT CONTROL KIT
Each kit comprises seven items -Choke, 2 tube
end., darter, holder and 2 tube clipe, with
wiring Instructions. Suitable for normal fluorescent
tubes or the new 'Groluz" tube. for flab tanks
and indoor Manta, Chokes are super -silent, mostly
rain filled. Kit A -I5-20 AI. Kit 13-30-40 w.
11. Kit C-80 w. 1190. Kit E-65 w. 11.110.
Kit F for Oft. 126 w. tube 1170. Kit MFI is for
Sin., Sin. and 12in. miniature tubes 11. Kit MN
for 2lin. 13 w. miniature tube U. Postage on
Kits A and B 23p for one or two kits then 23p
for each two kite ordered. Kite C, D and X 23p
on first kit then lap for each kit ordered. K It
F 33p then 23p for each kit ordered. Kit MF1 18p
on first kit then 15p on each two kits ordered.

DOOR INTERCOM
Know who is calling and @peek
to them without leaving bed.
or chair. Outfit comprise.
microphone with call push
button, connector. and master
Intercom. Simply plugs to-
gether. Originally sold at 1110.
Speciel snip price Si 10 plus
20p poetess.

SOLDER GUN
rA flout for every buoy man, give.

almost Instant heat also illuminated
job. 100 watt MI 25 pine post and
Ins 20p. BIG JOB 260 watt model
g4 76 pine poet and ins. 40p.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to
500mA B working). Takes the place of any
of the following batteries: PPI, PPS. Frt. PPG.
PP7. PP9 and others. Kit comprises: ranias
transformer rectifier, antoothing and load resistor.
minden.n end instructions. Real elp at only
S ap, plus 20p postage.

MULLARD AUDIO AMPLIFM2
Al in module form, each ready ball
with heat sinks and connection tags, data sup.
plied
Model 1153 500m watt power output 71p.
Model 1172 750m watt power output 55
Model EP5000 4 watt power output 81 459.
10% disconot if 10 or more ordered.

MULLARD.demIto STEREO
these

STER dald0 AMPLIFIER
We demonstrate

a sale results; it really is  cracking

r411040
amplifier. Only Millard with their know how
could have made it poseible at this low price.
SPEC:- Mains operated. 4 watts music or
speech per channel. Doubly wired power

ripply eliminates cross talk. Parmonic distortion lees than 2%. Frequeace
response 50M-16Khz. Input eultable for pick up tuner or microphone. 6 monto
guarantee. Only 21196p + 30p postage and insurance. Teak flilehed case U  46

COMPUTER TAPE
2,400ft of the Best Magnetic Tape money can buy -users claim
good resulta with Video and isound. lin. wide 51.00 plus 33p post
and insurance, with cassette. 1 In wide 91 00 plus 30p post and
insurance with cassette. fin. wide Up plus 23p post end Insurance
with cassette. Spare spools and cassettes-lin 755. iin. 765
each plus 20p poet and insurance.

TANGENTIAL HEATER UNIT
This heater unit Is the very latest type, most

4M11111214111r

efficient. and quiet running. Is as fitted in Hoover
end blower heaters costing 415 and more. We ha".

Ow............ 4--,  few only. Comprise. motor, impeller, 210V
' element and IkW element slowing switching 1,

2 and 3kW and with thermal safety cut-out. Can
be fitted into any metal line cape or cabinet. Only
need control switch. nu. 3kW 51.81,1 a, above
except 2 kilowatts U.N. Don't miss Ole Control
Switch Up. P. Is P. 40y.

HONEYWELL PROGRAMMER
This la drum type timing device, the
drum being calibrated in equal division.
for switch setting purl:tows with trips
which ere Infinitely adjustable for position.
They are also arranged to allow 2 cowrie,.
Clone per witch per rotation. There are 15
changeover micro ...itches each of 10 amp
type operated by the trips thus 15 circuits may
be changed per revolution. Drive motor is
mains operated 6 revs per min. Some of the many
usee of this timer are Machinery control, Boiler firing, Dispensing and Vendeng
machines, Display lighting animated anti signs Signalling, etc. Price from
makes probably over 1110 each. Special .nip price 55 75 plus 25p poet end
insurance. Don't mi. this terrific bargain.

THIS MONTH'S SNIP
iniAc tol hoar 15 amp Clock Switch. Self-contained unit for nee
connection to the mains. Clock switches 2 onioffe per 24 bonny
Operates a 15 amp switch. All neatly made up in an ivory
moulded case with outlet eocket. The only snag le outlet socket
is continental type. Plugs available In this country or put a con-
nector strip in place of output socket. Overall else approx. 4 ).
21 + 3 end the clock has  clear peeper cover which le emit;
removable for reprogramming. 96 701

THYRISTOR LIGHT DIMMER
For any lamp up to lkw. Mounted on switch plate to fit
in place of standard switch. Virtually no radio Interference.
Price SO N. plus 20p poet and Insurance.

DIGITAL COUNTER TIMER
Very stable and reliable crystal control-
led circuit. Capable of work in excess. of
15 MHz. Construction simplified by use
of 15 integrated circuits. Complete kit
with came 53950 or construction data
and price list 605.

MULLARD, AUDIO AMPLIFIER MODULE
Den 4 transistors, and has -an output of 750m. me
8 ohms speakers. Input suitable for crystal mic. or picas -up
9V battery operated. Size tin long x 1111) wide x lin high.
SPECIAL SNIP PRICE 60p each. 10 for 8640, 100 for $50

3 STAGE PERMEABILITY TUNER
Made originally for Radianobile car radim. This le  medium
ways tuner with a frequency coverage 16kc - 525kc. Aerial, RFand
oscillator sections (long wave coil available) email else. only

21 + 2 + Can be used with our IF module and Al' module.
and  few inter connection components to make a complete
compact receiver. Circuit supplied. Price 66p. less 10% for 10.

IMMERSION HEATERS BY REMPLOY
Standard fitting for domestic water tanks,
made by the famous Armpit -is, Company.
Complete with meting washer. mitable
for 200-240 volts A.C. Depth into tank 11'.
24 kw or 3 kw. II plus 40p each post end Insurance.

TAPE POWER SUPPLY  ELECTRONIC MOUSE
TRAP  REACTOMATIC

To receive componente for these projects send the quoted approx. price.
Any cash difference will be made up.

13 AMP TWIN GANG SOCKETS
Offered at lees than wholesale price your
opportunity to replace those dangerous
adaptors brown bakelite fimh mountmg -
Mandan' fitting. l'newitcheil 20p each, separ-
ately switched 10p each. Separately ewiched
and with neon on/off indicators 469 each. lees
10% ten or more + 20p postage If order under

Where postage is not dated then order. over
65 an poet tree. Below 115 add SOP. Semi-
cond.:ton add Op post. Over LI poet tree.
S.A.E. with enquiries please.

POCKET CIRCUIT TESTER
Test continuity of any low
resistance circuit, house
w(ring, car electrics. Testa
polarity of diodes and rec-
littera. Also ideal else for
conversion to signal injector
(circuit suppled). SOp or 2 for
50p post paid.

AMPLIFIER IN CASE WITH
SPEAKER
Marketed by British Relay under the name
Lux istor. This Is in a very neat looking cabinet and
Is Ideal around the home or in the workshop for
trouble ehooting or for testing out a quick lash up.
Size approx. 91' x 84' x 31' deep. Input is via
a matching transformer and volume control and
amplifier may be powered by an internal fre
battery or an external 110v enures. Speaker le en
R -A eliptical 6' x34' 10,000 gauss. The amplifier
proper is a Newmarket nomiel ref. P.C.4. Price
SI 50 each. 10 for 53150. Poet and insurance 20p.

BAKELITE INSTRUMENT
CASE

Size approx. Itir x 31- x 2'
deep with brass Insert& in fora

corner. and bakelite panel. This
is a very strong case suitable to

hon. Instruments end special rise
cif. Price 469 each.

TELEPHONES
Complete a, Illustrated. Bare
your lege, time and temper,
simply by putting in some
telephones. F... G.P.O. not
new -but guaranteed in good
condition ad serviceable.
Supplied with diagram and
Instructions showing how to
connect. Price 75p each +50p
post or 2 for 82 Poet paid.

Also available separately, dials and handsets
609 each + 20p poet.

ROCKER SWITCH
13 amp self -filing into an oblong hole.
size approximately I' x f Op each,
10 for 1249.

SLIDE SWITCHES
Kids Switch. 2.pole changeover panel
mounting by two fiche screws Mee
approx. lin n lin rated 250V lamp.
Sp each. 10 for 14p. 100 for U 10, 600
for 234. Ditto es above but for printed
chic sit 55 each 10 for Up, 100 for 116311.
Sub Walston, Slide Switch. DPDT 19mm

OW approx.) between fixing centreo.Hip. each or
10 for 51 OS. SP Change over spring return MY 1
amp. 10y.

EDUCATIONAL KITS -4111 with
pictorial i ions

THIS BALANCE
KIT FREE
Eagle educational
kits. Japanese
made these are
excellent value

se" for money. We
do not expect

to be able to repeat this offer once stooks an ,olds
Brief description of each kit le given below and
with 3 kits or more we give FREE an mount.
11 piece balance kit. Price of kits 49p each post
paid. Special price for all 8 kits 11.110 with tree
balance kit.
KM Leas Kit. Eleven parts. Including candle,
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend as they pass
through different lenses.
KAS Water Pump Ill. Thirteen parts. Top of
pump i, transparent so that operating parte may
he observed. email parts are brightly coloured to
be seen easily while working. Three types of
pump may he made. Lift pump, Force Pump and
Force Pump with reservoir and nozzle.
KM Buser Kit Eleven parts. Transparent covers
allow the operation of buzzer to be seen. Illustrates
and teaches how electromagnetism with an
automatic switch rendts in an operating buzzer.
li/16-2-Pois MAO, Kit. Twenty -lour parte
including enamel wire, armature and pole piece,
etc. Motor operates from 11 volt battery. Illu
trate. and teaches how electro-magnetism operates
a motor.
KA7 gliectro-Nagnet Lt. Fifteen parte, includes
coronaes. Makes two electrodnarnets, one with
one laver of wire and one with several layers of
wire. Picks up tacks, nails and any small parts
showing how magnetism works.
HAS Current and Resistance Kit. Twenty-nine
part, including bench and light bulb, Oanduct
MU -meting and educational project. to learn the
application of "OHMS LAW" end tee the differ-
ence in current and resistance with different
types and length, of wire.
KAI Bell Kit. Eight part., Including bell end push
button switch. Build  complete electric bell and
see how the hammer Is triggered to make the
bell ring.
KA1O Norm Key homer and WE kit. 25 part kit
euy to construct, simple to operate.

J. BULL (ELECTRICAL) LTD.
(Dept. E.E.) 7 Park Street, Croydon CRO IYD

Callers to: 1t2/3 Tamworth Road, CROYDON
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COMPLETE TELEPHONES

Ise

11A
I

g

i.e.

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p
POST & PACKING 3Sp EACH

TELEPHONE DIALS
Standard Post Office type.
Guaranteed in working order.

ONLY 50p
POST 8 PACKING 15p

TESTED AND GUARANTEED PARS

4 :It 50p
S T A 1N4007 SO. Rec. diodes.

1,00019V lamp plastic SOp
MI 10 Reed Switches, mined types soe

Mixed Capacitors. Approx. (61
Pi'. counted by weight --p

144 250 Mixed, coRe:ins,tzs6 Approx. SOP

147 Agg Wirewound Resistors. Mixed SOPtypes and values.
HS A 5Y127 Sil. Rms.

 1000 NV. I amp. plastic SOp
149 11 OCP71 -..

P' Phew) Tran4.sit
-sts

or
ensitirie

1411 CA NKTIS3r1.99 Germ. diodes.
P'" brand new stock clearance

1420 )(1 0C200/1/2/3 PNP Silicon
P m' unaided TO5 can

HIS 20

SOp

SOp

SOp
I Watt Zane. Diode.,
Mixed Voltages 6.I -43V. SOp

1435 inn Mixed °ledge, Germ. Gold'I"' bonded, etc. Marked and
Unmarked.

HIS 30

SOp

Short lead Trawiscors, NPN
Silicon Planar type.. Sop

UNMARKED UNTESTED PACKS

866

11113

ISO giiiinrrisa.siniunsau .,Diodes

200 Leir.,71.1:1`.`47:7.srir.........
Germ.

"4 100 Sills., Diodes DO -7 glass
equiv. to 0A300. CIA102

O M mr Sit. Died. sub. min.
114914 and 114916 types

IWO 50 Silos Trans. NPN, PNP
equiv. to OCW011
1N706A. IST9SA. etc.

Sop

sop

sop
Sop

SOp

al CA Germanium Transistors
PNP, AF and RF SOP

1441 Tv 2.30mW.. Zener Diodes SOpDO -7 Mm. Glass Type
1417 20 3 amp. Silo., Stud Itemillers,

mixed volts
N IS In Top

Mixedtl wits
1416 8

SOp

SOp
Experimenters' Pak of
Integrated Circuits. Dow
supplied

SOp

HIS 20 r2:171:47sr1:*" SOP1,4.4:fr
HIS I5 r.Igr's1;`,:::Val 7.1 G"'" SOP

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn any
0.ImA meter into a linear and
accurate rev for any
car with normal coil ignition
Miens.

each

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon alloy, TO -S can.
TYPE "/3" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

AC107
tp

IS ow,
tp

13
AC126 13 OC140 IS
AC 127 17 0C170 13
AC1211 IS 0C171 13
AC 176 20 °P00 13
ACYI7 20 OC101 13
AF239 30 1N13101-3 15
AF156 20 2N1304.5 17
AFI35 30 2N13011.7 le
BC154 20 2N 120111.9 11
ac 107 I* 2N)11111FET 40
0C100 to 2N4416FET 33
ItC109 10 row*I
11C1411 to Transistors
BC169 11 0C20 40
19194 IS 0C23
0E274 go OC25 13

1SF 190 IS 0C26
05125 I1 30
139126 13 OCIS 13
115127 13 e 0C36 37

Bing 13 A0149 35
85 729 13 ALMS 75
OS 795A is 25034 13
0C41 is INNIS 40
0C44 II Diode.
OCIS 111 AAYQ 10
0071  IS 0A115 07
0072 Ica 0A711 07
OCII 13 OASI 07
0011C .11 0A115 07
00O3  IS 114914 06

F.E.T. PRICE

BREAKTHROUGH!!
This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data shee: supplied with device.
1-10 30p each, 10-50 23p each,
50  20p each.

A CROSS HATCH GENERATOR
FOR 13.50 111

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X -hatch. Dots. Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. This is a project in the September
edition of Practical Television.

This complete kit of parts costs
UM, post paid.
A MUST for Colour T.V. Alignment.

Our famous P1 Pak is still
leading in value for money.
Full of Short Lead Semiconductors II Electronic
Components. approx. 170. We g
least 30 really high quality factory marked
Transistors PNP Fa NPN, and a host of Diodes
IL Rectifiers mounted on Premed C,rcu,t Panels.
Identification Chart supplied to gene some
information on the Transistors

Please ask for Pak 9.1. One, 509.
10p F L P on tk.s Pak

BI-PRE-PAK LTD

FRr r
CATALOGUE11-11-

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

8
RELAYS FOR

VARIOU
P & PS2

TYPES 21
COLOUR T.V. LINE OUTPUT

TRANSFORMERS
Des fined to Livia 2510/ when used with PL509
and PY500 valves. As removed from colour
receivers ac the factory.

NOW ONLY SOp each
pose and packing 2)p.

Qualtity 1-10 10-30 50
118135 Vartcap Diodes 10p Op 6p
0071 or 72 Fully Towed

Unmarked Sp 5p 4p
Mst,hed Sets I -0C44 and

2-0C45's. Par Set. 15p 20p ISp
0A7 Gold -Bonded Diodes,

Marked and Tinted 3p 39 29
lwstt Zoner Diodes 75,

2a, 27, 30. 36, 43 Volts Sp 4p 3p
10 -watt Zonor Diodes 5 I

8 2, I I. 13, 16, 24,
100 Volts 20p 17p 15p

Micro Switches, S/P, C/O 23p 209 ISp
I -amp Firidg Roc's 25yolt 15p 22p 20p

INTEGRATED CIRCUITS
51403D Audio Arnp.,3- Watts 1.S0 I 37 1  32
709C Linear Opp. Amp. lop 20p ISp
Gates. Factory Marked and

Tested by A.E.I. 10p 9p Op
J. K FlipFlops Factory,

Marked and Tested by
AEI. 20p 111p ISp

5N7490 Dwad Counter 6Sp 60p 5Sp
UL914 Dual 2 1/P Gate 40p 35p 309

LOW COAT DUAL INLINI1 I.C.
SOCKETS
14 pin type at 15p each
16 pin typ. at 16p each.

BOOKS
We have a large selection of Reference and
Technical Books in stock.
Them are just two of our popular lines,:
111.11.1 Transistor Rquivalenta and

Substitutes; 40p
This includes many thousands of British
U.S.A.. European and C.V. equivalents.

Postage and Packing 2Ip.
The Rifle Radio Valve & Transistor
Data Rook 9th Edition; 75p
Characteristics of 3,000 valves and tubes,
4.50C Transistors, Diodes, Rectifiers and
Integrated Circuits.
Send for lists of these English publications.

-mew c
NI 1E1 Ell NI IN I%

Pledge send me the FREE a,Pro-Pak Catalog..

NAME

ADDRESS \

MINIMUM ORDER 30p. CASH WITH ORDER II
PLEASE. Add 10p post and packing per order0OVERSEAS ADD EXTRA FOR POSTAGE

Ill III NMI MI MI NI
DEPT. 0,222-224 WEST ROAD, WESTUIFF-ON-SEA, ESSEX SSO 9DF

TELEPHONE: SOUTHEND (0702) 46344
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CRESCENT RADIO LTD

11 & 40 MAYES ROAD. LONDON N22 6TL 888 3206

9. O. BROWN
"DIPLOMAT"
MONO/STEREO.
HEADSET

Finest quality British made Light-
weight Headphones.
Incorporate ceramic piezo electric
transducers.
Specification:-
Frequency-20-17.500 CPS.
Impedance - Predominantly ca-
pacitive. at .00IMFD per earpiece
can be regarded as 160K at Ikea
Weight -3500. (98 grams).

A Bargain at 4P2'50P each set
Plea. include 10p per set P.P.

BRIDGE RECTIFIER
Plastic encapsulated.
Texas Type No 1E140 -
E05 Mi at 4 amp

Our Price 66p
+ 5p P. P.

in CILNIICKIT"
DIGITAL- CLOCK KIT

24 Hoar Nixie Digital Clock
KR We Supply:
* A complete set of component.
* A complete set of easy to

follow Instructions
* Printed circuits made to

make construction as simple
as possible

* A cabinet and front panel to
give  profmaional finish.

All for the price of the com-
ponents. 112280. + 50p. P. A P.
Please send S.A.E. for more
information.

MINIATURE RELAY
6 volt 70 ohm.
Single Pole Changeover.
Approx. else If I'

40p plus 5o P. A P.

MAIL ORDER
DEPT.
No. 11

MAYES RD.
LONDON

N22
671.

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

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

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

TILL -VOLT BATTERY ILLIDDIATOB
Enable. you to work your translator
radio, amplifier. or casette, etc. from
A.C. mains through this compact
eliminator. Just by moving a plug

nu con .elect the voltage you require - 6v, 74
or V volts. This means all your transistor power
pack pplications can be handled by this one unit.
Approx. Wm: 2f'21 31'. OUR PRICE -
1111 76p + 10p. P.O P. Same model suitably wired
for the Philips Cassette -13 00 + 10p. P. A P.

HIGH QUALITY IMPORTED HEADPHONES
1,000 () per phone 95p TTC
2.000 CI per phone 105p G1105
Plum 10o P. a P per pad

LOW VOLTAGE AMPLIFIER Few only at
5 transistor amplifier complete phi* 13p P P.
with volume control, is imitable
for 9V d.c. and cc. supplies.
Will give about 1W at 8 ohm
output.
With high IMP fhput this am-
plifier will work as a record
player, baby alarm, etc., ampli-
fier.

4

LOUDSPEAKER BARGAINS
E.M.I. 450 set 3. 8. 15 ohm
U-60 plus 38p. P. ik P.
E.M.I. 350 set 8 ohm.
17 00 plm 38p. P.  P.
MITI LOUDSPEAKERS
2r (57mm) Bohm - 60P each
21 (57msn) 40ohm - 600 each
21" I57mm) 80ohni - 60P each
Please include 5o. P. A P. up to 3
MiniLoudepwakers

ALUMINIUM CHASSIS
Made from 18 gauge aluminium 4 sided
chassis with corner brackets. All are 21'
depth.
6 x 5-410 12 x 3-68p 14 x 9-94p
6 x 4-48p 12 x 5-41p 16x 6 -Up
8 x 6-Up 12 x 8-83p 16 x 10-1 011p

10 x 7-113p 14 x 3-80p
Please send 10p per chassis P. A P.

2111066
POPULAR POWER

TRANSISTOR
Now et our Low Price

60p each
Please Include Op P. a P

BARGAIN B.C.R.

TESTED THYRISTOR
400 volt. 3 amp.

46p each 5 for 12.00

Please include 5p P. A P.

PRINTED
CIRCUIT KIT

TRI-VOLT CAB
CONVERTER
Enables you to work
your Transistor Radio,
Amplifier or Cassette etc.
from the 12 volt cur
supply positive or neg.
earth.
This converter supplies
6, 11 or 9 volts and is
transistor regulated. Ap
pros. alze2r X 31' x 2'
Very easy to fit and 
real money saving device
for 12.60 + 10 P. t P.

Everything for
producing your
own printed
cIrcuite.
51 40p plus
10p. P. t P.

PRINT= CIRCUIT BOARD
8 x 6-10p lox
9 x 5-10p 12 X 12--8O0
Please inc. 3p. per board P.  P.

EMUS 3 WATT AUDIO AMPLIFIER MODULE
An Audio Amplifier designed around the
TAA621 Linear I.e.:-
Supply Voltage 9-24V
Speaker Imp. .. . 8-16 ohm
Frequency 60hZ-25kHs
Overall Sim 2in X Sin x fin
Ideal Amplifier for radios. record players.
stereo units, etc.
Full technical data and diagram. with each n.63
module. All guaranteed and  bargain at

+ 5p
P. A P.

WAFER SWITCHES
1 pole 12 way
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way
3 pole 4 way
4 pole 3 way
18p each. Plea.. lee.
5p P. A P. Up to 3
..itches

POTENTIOMETERS
All types V and lee diameter.
SINGLES DCAL

5K Log or 5K
10K Un Leis 10K
25K switch

50K
25K Imp

SwitchOKnIg 12pea, ooK1

250K peak 250K --r
500K poi. 600K sach

IM Switch Vilt2M

Up to 3 Pots. Please add
lip. P.  P.

MATS
Brand son
rang of

British made Relays.
x 1' x r

All two changeovers with
250V. 1 5A contacts and
imitable for fitting on lm
Veroboard.
Type Volts Current Ohms.
27/A 12. 17M/A 70011
21/A 12v 28M/A 43011
12/A 6, 33N/A 106(1

SOp each.
Please include 5p P a P up to
3 Relays.

WHAT READERS SAY

SI
ELECTRICITY(5vols)
ELECTRONICS(6vols)
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 accurate cartoon -type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy -
approach -to -learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The swim
will be of sm.

cptional vales in
training in ion and

tachnicin in Electricity,
Radio and Electronies.

You have my firmest recommendation in
favour of this method of Self Teaching.

B. W. Blackburn.
The best I have ever had: they are fantastic
and everything your readers say.

P.L.W. Davenport.
I have made great use of the Basic Manuals.

B.C. Hendon.
I have found the Electronics volumes so
interesting: please rush me Electricity.

C.A. Folkestone.

r
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

BROMLEY, KENT. BR2 7HP
Please find enclosed P.O./Cheque value £

BASIC ELECTRICITY 5 parts £4.50 
BASIC ELECTRONICS 6 parts £5.40 0
BASIC TELEVISION 3 parts £3.60 

Tick Set(s) required. Prices include Postage and Packing.
YOUR 100% GUARANTEE. If after 10 days examination you deckle to
return the Manuals your money will be refunded in full.
NAME
BLOCK LETTERS

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

-------------- -

FULL POSTAL
ADDRESS

.1
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introducing

MAIM IllECINE113% 17,1

an associate Company of LST ELECTRONIC
COMPONENTS L TD.

`Service the way it
ought to be'

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

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

Here at Arrow Electronics fast. reliable
service is laws

We offer a rapid, same day turn round on
all mail received up to 3 pm on any given
weekday.

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

Our no fuss, no bother ordering system Is
a toy to behold. We'll give you all the forms
and envelopes you could possibly need. Corn
brae them with our simple Catalogue Coding
and hey presto, you can order and order. time
and time again without the slightest error or
mistake.

You'll always be up to date with us --we're
continually adding to our high (matey stock
range and we're always updating our cata-
logue.

Get to know us and you'll soon raise your
hat to our customer discount-it's tops with a
total order value discount of 10% on orders
exceeding E4.00.

Now s your chance to get to know us
better. Our brand new Catalogue is now
awaiting you. hot from the presses.

NEW PRODUCTS
Products featured in the Arrow Electronics
Mail Order Catalogue include the following -

Extended ranges of Bridge Rectifiers, and
Capacitors including Variable Capacitors.
Low cost Integrated Circuit Mounting Pins.
Instrument Knobs.
Light Emitting Diodes.
Magneto Resistors.
Optically Coupled Isolators.
Extended Range of Potentiometers.
Medium current and High current Rectifiers
Temperature controlled Soldering irons.
Extended Range of Thyristors.
Many new types of Passive Components.
Hardware and Accessories including tools.
Chassis.
Aluminium Boxes.
An extended range of Opto Electronic
Devices.
A very wide range of new Semiconductors.
Test Meters.

and many other items of great interest to the
home constiuctor.

Arrow Electronics Limited
Dept.EE1
7 Coptfold Road
Brentwood Essex
Tel: Brentwood 219435

NEW PRODUCT
The unique lest instrument illustrated gives an
instantly visible display of the Logic State of
CIL Integrated circuits. The device automati-
cally selects its power supply frcm the terms.
nals of the IC's being inspected Each Logic
Checker is supplied complete with a set of
cIip on Logic plates. For fuller details see the
new Arrow catalogue

NEW PRODUCT
Arrow are the first to otter the new double
wound ring core chokes designed for RF
interference suppression in Br Polar SCR and
TRIACcircurts the chokes are supplied as a kit
ncluding a Delta Capacitor For details see

the new catalogue.
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even/day
electronics

THE GOAL
As a hobby, electronics offers the ordinary

person opportunity for involvement at different
levels. The mathematically -inclined applying
themselves to the resolution of intricate points
of circuit design from first principles, the experi-
menters seeking the same end but depending
largely upon cut and try methods, and the
constructors pure and simple relying entirely
upon published designs-all of these derive
enjoyment and satisfaction from their labours.

The initial approach to the subject may differ,
but the final goal for all is the completion of
some item of electronic equipment which will be
a rewarding achievement in itself, as well as
being a device of practical worth.

CONSTRUCTORS
EVERYDAY ELECTRONICS is chiefly concerned

with the "constructors" (who should take no
offence from the "pure and simple" definition
given above!) and especially with those having
little or no previous knowledge of electronics.

It is abundantly clear that there are thousands
who have been fascinated by what they have
read or heard concerning this all powerful, all
embracing technology, and who have eagerly
seized the opportunity provided by EVERYDAY
ELECTRONICS to use their hands and develop
some skill in this branch of light engineering, so
admirably suited to table top operators.

NOT DESIGNS, ALONE
We referred to three (lasses of enthusiasts in

Our November issue will be published on Friday, October IS

PROJECTS ...
THEORY

our opening paragraph. This division is of course
a broad generalisation, but is substantially true.
Our concern for the constructors does not end
with the publication of designs with every detail
clearly laid out. We appreciate the need for
simple yet authoriative explanations of circuit
theory. A sound knowledge of at least elemen-
tary theory is desirable, even for those whose
chief interest is in the practical assembly work.

The Teach -In series which concludes with this
month's article has been widely acclaimed in our
post bag. This series has undoubtedly opened the
door of electronics to thousands of novices. The
awareness of what is happening in a circuit gives
extra interest to the subject, and often will
provide the urge to learn more. And that's not
a bad thing.

PERSONAL CHOICE
We do always remember however that a hobby

is first and foremost an activity indulged in for
pleasure and recreation. How much time one is
able or prepared to devote to it and how
seriously one takes it, are all matters for each
individual to decide for himself.

It is this freedom of choice, and the absence
of rules and constraints governing one's
activity which sets a hobby apart from a routine
job of work.

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

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

ADVERTISEMENT MANAGER D. W. B. TILLEARD

rgr) IPC Magazines Limited 1972. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.

All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press.

Subscription Rates including postage for one year, to any part of the world, C2.35.
Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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Two units to power a cassette machine from the mains

or from a car battery by Mike Hughes

   '"
...... "... a

06 a ....... I a   a   a
e  a   aS. a   a  a a a , a...

Approximate
cost of

components
£ 2'00 (mains)
£1 '1 0 (car)
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THE thousands of users of cassette tape
recorders will know how useful it is to

have a battery operated unit but will also be
aware of the cost and comparatively short life
of the internal battery supply. The recorder
manufacturers have gone a long way to reliev-
ing the situation with clever design to keep
current consumption to a minimum; neverthe-
less ten hours of intermittent operation seems
to be a typical endurance.

This article describes two forms of auxiliary
supply which are both simple to make and give
excellent results; the first is a straightforward
mains powered "battery eliminator" and the
second provides a stabilised supply from a 12V
car electrical system (operating from positive
and negative earthed systems).

OUTPUT
Both units are designed to give a nominal

output of 7.5V at currents up to about 200mA.
This is the typical supply requirement of the
Philips range of small cassette recorders. It is
quite likely that the units could power other
makes of equipment but the reader should read
the manufacturers literature carefully to double
check the voltage and current required.

The unit that interfaces with the car electrical
system has the ability of providing a range of
output voltages (from 7V to 9V at 200mA)
hence is comparatively versatile and will prob-
ably drive most forms of transistorised radio,
tape recorder or record player.

Fig. 1. Complete circuit diagram of the mains
powered Cassette Tape Power Supply.

MAINS UNIT
The circuit for the mains unit is shown in

Fig. 1 and is a simple unstabilised "sagging"
supply. We call it sagging because the output
voltage is to some extent dependent on the
amount of current being drawn. Up to 200mA
no noticeable effect on reproduction quality
should be experienced.

Transformer Ti is a small 6.3V heater
transformer the output of which is full -wave
rectified by the diode bridge D1, 2, 3 and 4.
Theoretically the output voltage of the bridge
(when smoothed by capacitor Cl) will equal the
Everyday Electronics, October 1972

peak voltage (6.3 X 1.4=8.8V); this is in excess
of that required. However we are using silicon
rectifiers for the bridge and these will intro-
duce a forward voltage drop bringing the out-
put voltage down to between 7.5 and 8.0V. By
the time a load is applied the output will fall
to a nominal value of about 7.5V.

With the cassette recorder operating on its
own internal speaker no hum is noticed even
though the smoothing capacitor Cl is only
1,000/2F. If, however, the audio output is to be
amplified through a higher quality amplifier
it would be worth considering increasing the
value of Cl to about 5,000/AF.

TO MAINS SUPPLY

6.3V SECONDARY

LARGE TERMINAL

Fig. 2. Construction of the mains unit. Both the
case and the negative supply rail are earthed via
the earth wire in the mains lead.

CONSTRUCTION
Construction is shown in Fig. 2. The prototype

case is a commercial design but could easily
be fabricated out of 20 s.w.g. aluminium. Make
absolutely sure that the terminations of the
transformer do not touch the inside of the lid
and ensure that an earth lead is provided. The
negative side of the output should also be con-
nected back to the chassis-and hence earth-
for safety reasons. No on/off switch or indicator
light was fitted on the prototype but these could
be installed on the mains side of the trans-
former (a mains neon indicator may be used
for the lamp) if required.

The output voltage is made available at a
polarised output socket (i.e., one which will
accept a plug one way round only) the type used
in the prototype is a simple extension 'loud-
speaker socket-the large contact being taken
as positive.
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12V
INPUT

Cassette tape
POWER SUPPLIES
FIXING HOLES HEAT SINK SLID OVER TR2

0 0 0 000000000000 000o o
0
0
o TR1 c411R2

4.

b fe,

..

RIo

DI

(04.
lidgi

VRI

00009000000 0000000000
DIRECTION OF COPPER STRIPS
ON UNDERSIDE

(1;1 LARGE
TERMINAL+

ARALDITE USED TO SEAL
THESE CORNERS AFTER
BENDING

4 HOLES FOR SELF TAPPING
SCREWS

4 FIXING
HOLES

4 HOLES FOR VEROBOARD
FIXING SCREWS

Fig. 5 (above). Dimensions and
details of the prototype case
used for housing the car unit.
A suitable material is 20 s.w.g.
aluminium.

PL1

Fig. 4. The components mounted
in position on the Veroboard
inside the prototype case (Fig.
5.) Note the direction of the
copper strips of the Veroboard-
there are no cut-outs on these
strips.

BC 108
C BSY 81

BFY 51

Photograph of the assembled car
unit with base removed.

-rit,
a'4 I.    '0, ,7,0 a "or"rwirm.".........

Fig. 6 (below). Details of the supply
connection to a 5 -pin DIN plug.

LARGE PIN+

-ye CONNECTION

+ve CONNECTION

LOCATING GROOVE
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Components ....
SsE,EHOP

TALK
Mains Supply
Diodes

D1 1N4001
D2 1N4001 (.or any 1A, 50 p.i.v. silicon
D3 1 N4001 rectifier diodes
D4 1N4001

Transformer
T1 240V primary, 6.3V 1A secondary (small

heater transformer)

Capacitor
C1 1,000,/iF elect. 12V (see text)

Miscellaneous
SK1 polarised panel mounting socket
(loudspeaker type) Aluminium case (approx.
4in x 2iin x 2in-depending on transformer
size), tag strip with 4 insulated and 2 grounded
tags, lin grommet, mains lead and three Din
plug fused at 2A, connecting wire, 4BA
fixings.

Components Common To Both Projects
Polarised loudspeaker plug (to suit SK1),
5 pin, 240 degree, DIN plug (for connection to
recorder), two core connecting wire (length
as required).

The construction of the mains unit.

CAR UNIT
The problem with running anything from a

car's electrical system is that the voltage level
(nominally 12V) varies quite considerably
depending on the state of charge of the accumu-
lator and the rate of charge from the generator
or alternator.

Sometimes it might rise to as high as 15V.
Thus we have to introduce some form of stabi-
lisation as well as drop the level to that required
by our equipment. We will use the circuit shown
in Fig. 3. On the face of it, it may look extrava-
gant using two transistors as well as a Zener
diode but all the components are relatively
Everyday Electronics, October 1972

cheap and using a second transistor enables us
to use a preset variable potentiometer (VR1) to
set any output voltage we require between zero
and 9V.

Fig. 3. Complete circuit diagram of car Cassette
Tape Power Supply.

OPERATION
The Zener diode that supplies the reference

voltage should have a value of approximately
10V. Certainly its value should not be greater
than 10.5V and if less than 10V it will not be
possible to get output voltages as high as 9V.
Preset potentiometer VR1 provides a well
defined reference voltage that can be set
between zero and the full Zener level. This pro-
vides a small drive current into the base of TR1
the emitter current
greater drive into the base of TR2 which is
operating as a series stabiliser.

The combination of TR1 and TR2 in this con-
figuration is sometimes called a Darlington pair.
We need the intermediary action of TR1 because
the current available from the Zener diode cir-
cuit-in particular when VR1 is set at a low
voltage level-is small and the current gain of
TR2 in isolation would not be sufficient if we
wished to draw up to the 200mA specified.

No smoothing as required in this circuit
because we are already operating from d.c. but
if the stabiliser is to be used for powering a
radio it might be worth incorporating a small
capacitor (say 10pF) to prevent any break-
through of car ignition interference. This should
be connected across the power output leads of
the unit. When the unit was used with a Philips
cassette recorder no interference could be
detected at all and the stabiliser even coped
with the dramatic voltage drop of the car's
electrical system while the starter was being
operated

CONSTRUCTION
All the components are mounted on Vero-

board (Fig. 4); VR1 should be a flat mounting
type so that it can be adjusted after the board
has been installed in the box. Make sure that
the Zener diode is connected the correct way
round-the banded end should be connected to
Rl. A finned type of heatsink should be slipped
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on to the can of TR2 (the can size is TO -5). Keep
the leads of the components above the board
as short as possible to prevent any mechanical
vibration but at the same time do not overheat
the components when soldering.

The box used in the prototype is formed from
20 s.w.g. aluminium the base being in the form
of a flange (Fig. 5) which is used for fitting the
unit to the bulkhead on the car. The Veroboard
is bolted inside the lid on insulated spacers.
Power input leads are taken out through a
grommeted hole for permanent wiring to the
car and the output connections terminated at
a polarised socket identical to that described
earlier-make sure that you keep to the same
polarity convention!

Note that no electrical connections are made
to the metal of the box; this enables the unit to
work from either positive or negative earth
cars. Before connecting up make sure you know
your car's polarity otherwise you may perma-
nently damage the transistors.

SETTING UP
Before connecting up to the tape recorder set

VR1 to give the output voltage required by
measuring the output with a voltmeter. If you
cannot get the full 9V output it means that the
Zener diode has a lower breakdown than that
specified; check this by measuring the potential
difference across the Zener. The output voltage
will always be approximately 1V less than the
reference voltage set by VR1 because of the for-
ward voltage drops of the base/emitter circuits
of TR1 and TR2.

Because of the maximum dissipation of TR2
the output voltages are limited to the range 7
to 9V at up to 200mA. However, if lower vol-
tages are required, these can be obtained by
setting VR1 accordingly but the current output
will not be so high. For example 100mA at 2V
would be permissable and approximately 150mA
at 5V.

For Philips recorders it is not necessary to
incorporate any switching in the recorder itself.
Inserting the DIN plug automatically cuts out
the internal batteries. This may or may not be
the case with other equipment.

It is worth repeating the manufacturer's
instructions that if you do not intend to use the
batteries within the recorder for some period
of time they should be removed to prevent any
possible leakage and corrosion.

SUPPLY CONNECTION
To connect the supply to the recorder an

accessory lead is made up using a polarised plug
(to mate with the socket just described) and a
5 -pin (240 degree) DIN plug that is accepted by
the accessory input of the recorder. Make abso-
lutely certain that you connect up to the correct
pins as shown in Fig. 6.

This wiring is correct for the Philips equip -

Car Battery Supply

ment and should apply to other manufacturers
but you are advised to make absolutely sure by
referring to the manufacturer's own leaflet or
service sheet. Once this lead has been made up
it can be used with either the mains or the car
unit.

Components .... SEE

SIIOP
Resistor wavy'

R1 1 .2ki2 INN ± 10 % carbon

Variable Resistor
VR1 10ki1 skeleton preset (flat mounting

type)

Semiconductors
TR1 BC108
TR2 BSY81, or BFY51,
D1 10V 400mW Zener diode

Miscellaneous
SK1 polarised panel mounting socket
(loudspeaker type) Veroboard 2in x 15in x
0.1in matrix, TO5 type heat sink (finned push
on type), -Nin grommet, material for case
(see text), connecting wire, 6BA fixings

Components Common To Both Projects
Polarised loudspeaker plug (to suit SKI),
5 pin 240 degree DIN plug (for connection to
recorder), two core connecting wire (length
as required).

AUDIO FAIR
EVERYDAY ELECTRONICS and PRACTI-

CAL ELECTRONICS will be exhibiting at this
year's International Audio Festival and Fair,
Olympia London, October 23-28.

See us on Stand 19, Ground Floor.

Sound Synthesis For The Amateur is the
title of a lecture/demonstration to be given by
D. Shaw, contributor to PRACTICAL ELEC-
TRONICS, on Tuesday, Oct 24 and Saturday,
Oct 28 at 2 p.m.
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ONCE
again this month we have

a couple of new products well
worthy of mention so we will deal
immediately with buying problems
and then take a look at the
products.

Just a couple of points con-
cerning the Weather Station
(August issue); first G. W. Smith
have now informed us that they
do not supply the case for the
monitor unit and unfortunately
we have been unable to find a
supplier. However Garland Bros.
Ltd., who advertise in our pages
can supply a slope fronted case
in plain aluminium. The second
point is that the GL23 thermistor
is available from Henry's Radio,
who also take space in our issues.

Sig W
TALK
By Mike Kenward

Mouse Trap
A very unusual project-the

Mouse Trap-but surprisingly
enough one that has been in de-
mand amongst our staff ever since
the prototype was given to us by
Fred Judd. Even those people
who did not think they had mice
(like me) have found that the
Mouse Trap will catch any that
are around; perhaps they are
attracted by the light inside!

As far as we can see there
should be no buying problems for
this project. The Perspex should
be available locally at a good
hardware shop or from a small
firm that uses it e.g. sign makers.
Incidentally the door retaining
wire can be made from one of the
EE binder retaining wires (what
a good sales gimmick!)

Easi-Binders to hold 12 issues
of EVERYDAY ELECTRONICS are
available from Binding Dept., IPC

Everyday Electronics, October 1972

Magazines Ltd., Carlton House, 68
Great Queen Street, London
W.C.2. These binders are well
worth having even if you are not
building the Mouse Trap, they are
finished in orange de luxe Bala-
cron (similar to p.v.c. in appear-
ance) and cost 88p including
postage and packing.

Reactomatic
Few buying problems should be

encountered when getting parts
for the Reactomatic. Two things
to note are that the control knob
should not have any markings on
it and that the lamps used are
easily visible in daylight when
illuminated. Those shown on the
prototype proved rather difficult
to see and larger types with en-
closed bulbs and bigger lenses
may well be better. None of the
other components should be diffi-
cult to get, any type of push -to -

make push button can be used.

Cassette Tape Power
Supplies

The two Cassette Tape Power
Supplies described are likely to
be among the most popular de-
signs we have yet published-
judging by the correspondence we
receive requesting such devices.
They have been kept very simple
in design and all the parts are
easy to obtain.

The case shown for the mains
unit is a "Norman case" which
was purchased from Radio Com-
ponent Specialists who advertise
in our pages. The car unit could
be put in a similar case although
this is larger (4in x 212in x 2in)
than that shown in the article.

If you have any difficulty get-
ting the polarised plugs and
sockets, most car accessory shops
can supply them.

New Products
A new "Cassette Re -Record Kit"

has recently been introduced by
Bib who already make a vast
range of audio accessories. The
kit is designed to enable pre-
recorded cassettes to be used to
record on when the original
material becomes outdated.

The kit contains 20 plastic in-
serts to press into the holes at
the back of the cassette, 27 labels
to stick over the existing title
labels, and a tab removing tool
to remove the plastic inserts on
existing recorded cassettes, or
the inserts in the kit, so that the

cassette can be preserved without
the risk of accidental erasure
after it has been recorded or re-
recorded (if you can follow that).

The kit is available from most
hi-fi and audio shops. The recom-
mended retail price is 44p and
full instructions for using the kit
are printed on the back of the
header card.

Another new product from
West Hyde Developments-whose
cases were mentioned last month
-is what they term as a "throw
away" multimeter. Primarily in-
tended to be issued to engineers,
the meter may well appeal to
constructors as a cheap portable
meter. The ranges are 15, 150,
1000V a.c., 15, 150, 1000V d.c.,
1, 150mA d.c. current, and a re-
sistance range capable of reading
values from 100ft to about 30kf1,
sensitivity is 1,000(1/V and the
meter costs £2.

The beauty of the meter is its
compact size-about 312 x 214 X 1
inch, it is made in Japan and is
sold with test leads and a brief,
quaintly translated, instruction
sheet. The photograph below gives
a good :dea of the size of the
meter.

The meter is available from
West Hyde Developments Ltd.,
Ryfield Crescent, Northwood Hills,
Northwood, Middlesex, HA6 INN.
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MEASUREMENT is the key to new developments

in all branches of science and industry.
Neither a new type of jet engine nor an
improved strain of barley can be derived with-
out experiments being undertaken. In the course
of these experiments measurements are made,
the results are evaluated and the future line of
investigation is decided. Only rarely can the
researcher see his goal clearly when commenc-
ing work; he reaches his destination not by dead
reckoning but by seeking out and interpreting
landmarks along the way.

When the measurements are few in
number and uncritical in nature, they
present no problems; an inexperienced man
with his pencil and notebook can do the job.
However, it is often necessary to obtain hun-
dreds or even thousands of data in order to
arrive at a simple yes/no decision.

When measurements are required to a high
degree of accuracy, and to be repeated at
regular intervals and are materially affected by
outside influences such as temperature varia-
tion, humidity of contamination, then the whole
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undertaking may become too protracted, too
uncertain and too expensive.

Moreover, the man who is content to carry out
such a tedious and repetitive task will probably
lack the experience and perception to do the
job accurately, while the technically competent
researcher may obtain no more satisfactory
results because he will be overtaken by bore-
dom! It is hardly surprising that much effort
has been put into perfecting means of automat-
ing tasks of this type.

INDUSTRIAL USE
Electronic methods of measurement began to

be used in industry in the mid 1930's but made
little real impact until after World War II, when
the electronic industry was truly founded. Since
that date more and more characteristics of
more and more materials and processes have
become measurable in electrical terms.

Many of these electrical signals have been
obtained by simple adaptation of mechanical or
hydraulic instruments whose origins may be
very old. For example, a common method of
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By Jon H.Talbot
measuring the pressure of a liquid in a pipe is
to take a tapping via a small bore tube ter-
minated in a seamless metal bellows. As the
pressure rises the bellows becomes distended
and moves the pointer of an indicator.

OSCILLATO

SECONDARY
A

SECONDARY

L-1

IRON
CORE

'TOAMPLFIER

NON-MAGNETIC SHAFT

MOTION

Fig. 1. Schematic diagram of a Differential
Transformer (displacement measurement). The
cone movement direction is determined by the
amplifier by comparing the phase of the received
signal with that from the oscillator.
Everyday Electronics, October'1972

To make this simple pressure gauge generate
an electrical signal we can make use of a dif-
ferential transformer. An iron core is attached
to the rod which formerly drove the pointer
and this core is located centrally inside a
cylindrical coil. The coil is energised by an a.c.
signal and is in close proximity to two other
coils which are located at either end. As the
core rises and falls with increasing and decreas-
ing pressure it causes a larger voltage to be
induced in one secondary coil and a smaller vol-
tage in the other (Fig. 1). The magnitudes of
these induced signals are a measure of the dis-
placement of the bellows.

ANALOGUE TRANSDUCER
The pressure gauge described above is an

analogue transducer: a device producing a signal
which varies steadily with the parameter being
measured (in this case, pressure) and, in theory
at least, it has infinite resolution i.e. an infinitely
small change in pressure results in an infinitely
small change in electrical output. In practice, of
course, the mechanical characteristics of the
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moving parts will result in the output changing
in tiny jerks so the resolution, while fine, is not
infinite.

NEW ELEMENTS
Some of the early measuring instruments did

not lend themselves readily to such adaptations
and entirely new primary elements had to be
devised. These new instruments were often de-
signed and developed throughout by electronic
firms and as a result were more readily incor-
porated into complete electronic systems.

AMPLIFIER FREQUENCY
COUNTER

Fig. 2. A cross-sectional diagram of a vibrating
cylinder density transducer.

The physical linkages between the medium
being measured and the electrical circuit were
simpler and more direct, eliminating some of
the sources of inaccuracy. An example is the
vibrating cylinder density transducer (Fig. 2). An
amplifier drives a coil which sets up vibrations
in a tube through which a gas or liquid is flowing.
When the density of the fluid increases it raises
the mechanical loading on the tube and reduces
the resonant frequency of what is really a
mechanical tuned circuit (rather like a tuning
fork). The vibration is detected by a pick-up coil
and the frequency of the energising signal is

Assembling and testing transducers for gas
density measurement.

(Solar Electronic Group Ltd)
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changed in sympathy. This means that the
natural frequency of oscillation of the electro-
mechanical circuit is a measure of the fluid
density.

This density transducer is, for obvious
reasons, described as a frequency -domain
device.

DIGITAL TRANSDUCER
There is a third type of transducer which is

more limited in application but possesses the
advantage that it needs no calibration as such,
while the desired resolution is defined when
the instrument is made. This is the digital trans-
ducer, of which by far the commonest example
is the encoding disc.

In appearance it is similar to a series of
stroboscope rings such as those used to check the
speed of a gramophone turntable. The centre
ring has a small number of segments while
the other rings have progressively more seg-
ments as their circumference increases.

If the disc is fixed onto a shaft, then the
angular position of the shaft at any instant,
whether it is moving or stationary, can be de-
tected by examining the position of the segments
by photo -electric or mechanical means. An
example of such a disc is shown on the front
cover and the pattern is also used in the heading
of this article

Checking the finish of a lens with the Talyrond
73 roundness measuring system. This system
which can detect surface irregularities of the
order of one millionth of an inch, uses a special
purpose computer to correct for inaccuracies in
work positioning etc. Defects of the work piece
are recorded or a rotating chart. (Rank Precision
industries Ltd.)

The disc is often made in the form of a
printed circuit board so that its position can be
ascertained by picking up an electrical ouput
from stationary brushes.

There is a great need for better transducers.
This has been highlighted by the increasing im-
portance of detecting pollutants in air and
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water, yet it is still only possible to isolate cer-
tain poisonous substances by carrying out a
chemical analysis manually.

DATA LOGGING
The process of automatically collecting and

recording information from a number of trans-
ducers is called data logging. In its simplest
form, a data logger comprises a scanner, an
analogue -to -digital converter and an output
device (Fig. 3).

The scanner is a series of relays which are
operated sequentially such that the ouput from
a number of analogue transducers is connected
to the converter in turn. The converter samples
each signal and feeds the result of its measure-
ment in digital form (binary or binary-coded
decimal) to the output driver.

fitOPTATIMPLICERS

SCANNER

(INPUT
SWITCHING

DEVICE)

START1SCAN

DIGITAL
CLOCK

ANALOGUE -TO
-DIGITAL

CONVERTER

(OR DIGITAL
VOLTMETER)

OUTPUT

DRIVER
UNIT

OUTPUT
PRINTER,

TYPEWRITER,

PUNCH

WARMG

ALARM -0
IR OFF-LII4T
DETECTOR

CELL

11ME DISPLAY'

Fig. 3. Block diagram of a typical data logging
system.

The output machine may be a strip printer,
which prints the results on a tear -off strip for
the convenience of the plant operator; it may be
an electric typewriter which produces a record in
tabular form suitable for binding into a log-
book, or it may be a punch, which produces per-
forated paper tape for subsequent computer
analysis.

A more elaborate logger will include a digital
clock, which enables the readings to be repeated
at accurately determined time intervals, and an
alarm detector that flashes a light and rings a
bell if a reading is taken that is outside pre-
scribed limits.

APPLICATIONS
The applications of data logging are not re-

stricted to research alone. Frequently the
information which has been obtained by a data
logger is used to set the controls in a process
plant. An obvious development is to use signals
from the logger to operate relays, valves and
motors controlling the plant, thus avoiding the
need for intervention by the plant operator.

In the case of a small electric furnace, where
close temperature control may not be needed,
Everyday Electronics, October 1972

this can be achieved easily. If the logger detects
that the temperature is too low then the alarm
detector energises a relay that switches on the
heating elements. When the logger returns to
that measuring point (or channel) and finds that
the temperature is now too high, then the relay
is relaxed and power is removed from the
furnace.

If the temperature is to be maintained within
close limits a much more refined control system
will be needed. A complicated industrial opera-
tion may involve a hundred or more variables,
not only temperatures but pressures, flows,
densities and levels as well.

Many variables are closely interrelated with
others and are subject to disturbances of a
randcm nature, so the only means of running
the plant is to entrust the whole operation to a
digital computer.

However, the largest and fastest computer,
controlled by comprehensive programmes, is
ultimately dependant upon the information it is
given. The plant may produce nothing but waste
output if the transducers are badly sited or the
scanning system is poorly conceived.

VOLUME MEASUREMENT
There are many fields of measurement which

are more complex than they at first appear.
When a petrol tanker discharges at a filling

station the driver sometimes checks the level of
liquid by means of a d;pstick-a convenient and
simple tool. At the oil refinery the level of liquid
in the huge storage tanks is often checked in a
similar manner: a float moves a cable or tape,
made of low -expansion alloy, and this drives a
remote indicator. The depth of liquid can be
measured accurately, but petrol and oil are sold
by the gallon-by volume. The relationship
between the two types of measurement is not
simple.

Oil storage tanks are made of steel and con-
crete, but they are not as rigid as they appear.
When an empty tank is filled, the effect is
not unlike that of filling a plastic bucket; the
bottom becomes concave and the sides become
slightly barrel -shaped, so that each additional

HOT BODY

META..
INDICATING INSTRUMENT

A + OR AMPLFIER

4050-

.40°. 140- JUNCTION

INSULATED CONTAINER
FILLED WITH ME LTING
ICE

COLD JUNCTIONS

Fig. 4. A schematic diagram of a thermocouple-
used for temperature measurement. The thermo-
couple utilises the principle that if two dissimilar
metal wires are joined at their ends, and each
function subjected to a different temperature
then a current flows, its magnitude being pro-
portional to temperature difference of junctions.
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foot of depth represents a different quantity
of oil.

The volume of oil is also affected greatly
by temperature and barometric pressure; the
value of the contents of the largest size of tank
is over £1000 more on a hot, sunny day than on
a cold, overcast day (there are some anxious
moments when the Inland Revenue inspector
calls to determine the duty payable!)

Fig. 5 (top). Appearance of a typical strain gauge
element. (Bottom) Shows the insertion of the
element into a Wheatstone bridge. Utilises
change of resistance with element geometry.

MOVEMENT
OF GAUGE

0

TERMINALS

Table 1: Transducers used for
measurement in industry

Parameter Transducers and associated
equipment

Temperature Resistance thermometer
Thermocouple
Thermistor (temperature -

sensitive resistor)
Photo -electric cell
Photo -multiplier tube
pH electrode (measures hydro-
gen ion concentration)

Properties of Infra -red source and Detector
Gases Colorimetric Analyser (measure-

ment of transmission of light of
various frequencies)

Hardness Diamond pyramid tester and
differential transformer

Magnetic field Hall -effect element
Mechanical Resistance strain gauge
strain Load Cell
Proximity Capacitance proximity detector

Ultrasonic source and detector
Displacement Differential transformer

Light

Acidity

The only way of obtaining a direct reading of
the contents, which is corrected to normal tem-
perature and pressure, is to use what is in effect
a special-purpose computer that is connected to
temperature and pressure sensors and to a
depth transducer. This machine combines their
outputs by correcting the depth reading accord-
ing to ambient conditions and to a preset pro-
gramme which corrects for mechanical
distortion of the tank.

Instruments of this type have been made
experimentally and will undoubtedly come into
common use, but at present they are too expen-
sive to compete with existing equipment.

Many of the potential benefits of electronics
in measurement have not been realised in the
past because electronics men have concerned
themselves more with "pure" rather than
applied electronics, while established industries
have been slow to adopt new techniques. The
alchemists and luddites have their counterparts
in modern times!

MACHINE TOOLS
One of the slowest industries to adopt elec-

tronic methods was that of machine tools, yet
precision machining of metals lends itself well
to digital measurement techniques. A problem
here was that the tools had to be designed
around the transducers; it was not enough to
add electronic appendages to existing machines.

Nowadays all types of machine -shop work,
from the finishing of rough castings to the re-
petitive milling of complex mechanical struc-
tures from the solid, is carried out under the
control of signals from magnetic or punched
paper tape.

The machine work -table is fed upwards, side-
ways and forwards, tools are changed and feed
rates are monitored and adjusted under elec-
tronic control. Here the measurement devices
are "closing the loop"-they confirm that a
certain operation is being carried out exactly as
required by the directions on the tape, and
correct for factors such as tool wear that cannot
be assessed in advance.
The Talysurf 4 system which counts the irregu-
larities in a machined surface and enables the
texture of the finish to be evaluated quantitively.
(Rank Precision Industries Ltd.)
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DYNAMICS
There is increasing interest in measurement

that is dynamic rather than static, for time
delays are important in many processes. For
example, the spring rate of a valve spring for
the engine of a motor car can be determined by
loading it with a weight and measuring the
amount of compression with a rule. This, how-
ever, offers very little data on what happens
when it is compressed 4000 times a minute in
a working engine.

It is more instructive to compress the spring,
release it in 1/4000th. of a minute, and then
measure how long it takes to come to rest.

It is the transfer function, the relationship
between stimulation and response that matters,
and this has led to the spawning of a whole new
generation of dynamic analysis instruments.
These can either simulate an operation electri-
cally on the bench or be coupled temporarily
into a working system to cause known pertur-
bations which can be analysed automatically.

Using a Transfer Function Analyser to determine
the relationship between respiration and work
done by humans. (Solartron Electronic Group Ltd)

A new dimension has been added to the
science of measurement and provides a fresh
view of concepts that had been developed as
far as our previous static assessment would
allow. CI

Everyday Electronics, October 1972

A readers' Bright Idea; any
idea that is published will be
awarded payment according
to its merit. The ideas have
not been proved ]y us.

I have found a way of making test probes for
equipment tha-. are cheap, insulated and
rugged.

The parts needed are the red and black
bodies of two "Scripto" or "Venus Gem
Writer" type of felt tip pens that have been
used up, a piece of stiff wire such as that used
to make coat hangers and two lengths of red
and black connecting wire.

To make the probe, remove the ink felt and
fibre tip by pulling oft the white end and the
tip cap. Cut a length of stiff wire-about 6
inches long anc file one end to fit into the
plastic tip. Cut a small hole in the white
cap, pass a connecting wire through the cap,
solder it to the stiff wire, and reassemble the
pen. The photocraph shows the construction
and the finished probe.

1

E. R. Wall,
Chalton, S.E.7.

Please Note: this column is intended for con-
structional ideas and ideas relating to electronic
construction. It is not our intention to publish
circui-s of any description.

All items submitted should be original and
not previously publishes.
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A reaction testing game that can also be converted to a quiz answering

indicator.

I
By D. Smith
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Fig. 1. Complete circuit diagram
THE REACTOMATIC is a game of fun and skill

for young and old alike. Being portable, it
is ideal to take to parties or clubs. The basic
sequence indicator can also be used, with a
number of push -buttons, for quiz game answer-
ing.

At home it will keep two people amused for
hours, testing their skill against each other and,
being a silent game (using only bulbs), will not
distract the other members of the family.

Since the unit uses batteries there is no risk
of shock, it is light in weight, portable and is
cheap to build.

CIRCUIT DESCRIPTION
The circuit (Fig. 1) can be broken down into

two main parts; the timer circuit, consisting of
TR1, TR2, TR3, and their associated components,
and the sequence circuit.

If we take the timer circuit first, it will be
seen that TR1 and TR2 form a bistable and TR3
is an electronic switch. When the unit is switched
on by S3, the bistable flips into "mode one".
(TR1 off, TR2 on). A negative charge is then
allowed to build .up on the base of TR1, via R6,

\ VR1 and C2.

When a certain amount of
voltage has built up across
Cl, it will switch on TR1
which will then, via R8 and
C3, switch off TR2. Therefore
the voltage at the collector
will go negative.

This negative voltage is passed to the base of
TR3 via R12. Hence TR3 is switched on and
allows voltage to flow through it to light LP3.
The time for this to happen is determined by
the value of C2, R6 and VR4.
.The values shown in the circuit will give a

allay of between approximately 5 seconds and
Everyday Electronics, October 1972

of the Reactomatic.
30 seconds. The latter time is ideal to build up
tension in the players as they wait for the light
to come on.

It should be noted that the knob fitted to VR4
should not be marked in anyway to show the time
that has been set. A plain knob should be used,
the loser of the previous game, re -setting it to a
different time delay.

A 33 ohm resistor has been inserted in series
with each of the three bulbs shown in Fig. 1. This
is because the supply vcitage is 9V and the bulbs
are 6V, the resistors reduce the voltage to
approximately 6V.

SEQUENCE CIRCUIT
The second part of the circuit containing the

controlled silicon rectifiers (thyristors) works as
follows. The idea is, that as soon as LP3 lights
up each player pushes his button (S1 or S2) and
the first one to do so turns his light on (LP1
or LP2 respectively).

Once one light is -on the other cannot operate,
therefore it is obvious which player pressed first.

When S3 is operated, Cl is charged up via
R3. Now when LP3 lights, S1-for example-is
pressed first and the positive charge stored in
Cl is fed via R2 to CSRI. As only a small pulse
of current is needed to switch CSR1 on, LPI
will light and remain lit as the current flowing
through CSR1 is more than its holding current.

Once CSR1 turns on, Ct is discharged through
D1 and CSR1, hence there is no voltage left in
Cl to turn on CSR2.

If S2 is operated first, the reverse will happen,
Cl will switch CSR2, via R4, and Cl will be dis-
charged through D2 and CSR2, thus leaving no
positive charge to operate CSR1.

All this happens very quickly, but the first
person to press his push button will light the
respective light. There is no need to keep the
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Fig. 2 (above). The layout of the components
on the top side of the Veroboard and the
regions of copper strip to be removed from the
underside.

L P1

REAZINATIC

Fig. 3. Shows the Veroboard in position in case and
wired to the front panel components, battery and on/
off switch.

Photograph of the completed, unit read y
for use.
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button pressed as the loser cannot possibly light
his light, due to Cl being kept discharged all the
time a light is on. Resistors R2 and R4 limit the
current which switch CSR1 and CSR2 on.

Once the winner has been shown-by his light
-S3 is turned off and then on again to restart
the game. This allows C2 to discharge and CSR1
or CSR2 to turn off.

EXTRA PUSH BUTTONS
The sequence circuit can be increased in stages

so that it may be used to indicate which of a
number of players was first to press the button.
To add on each additional lamp, simply repeat
the push button, CSR, gate current limiting
resistance (R2), lamp, lamp current limiting
resistance (R1) and the bypass diode (D1). Com-
ponents Cl and R3 need not be repeated.

The timing circuit does not need to be included
if not required but an on/off switch must be
used to reset the circuit. It will not be necessary
to increase the battery capacity since only one
light in the sequence circuit can be on.

CONSTRUCTION
The prototype unit was housed in a small

plastic case, but any suitable box will do; layout
is not critical. The three lamps, two push button
leads and timer control are all attached to the
front panel. On the side of the case is the on/off
switch, and the circuit board, on which most of
the components are situated, is mounted
together with the battery inside the case. The
circuit board is fixed to the panel by a single
screw and an insulated spacer.

In the prototype the push buttons were
mounted in two pieces of plastic tubing such as
that used for holding mains wire. Plastic Padding
or a similar filler is used to block up the ends of
the tube to prevent the wires being pulled out.

If alternative types of push button are used
they can be mounted on small blocks of wood.
The push button leads should be quite flexible
as they have to take a lot of bending; electric
razor lead was found to be ideal for this purpose.

The Veroboard should be cut and the com-
ponents mounted as shown in Fig. 2. Care should
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be taken not to let heat from the soldering iron
travel up the wires of the transistors, thyristors
or diodes. A suitable heat shunt should be used
when soldering in these components. Once the
circuit board has been wired up it can be
mounted in the case together with the remaining
components and the complete unit wired up as
shown in Fig. 3.

PLAYING
To play the game each player holds a push

button and one player switches the unit on.
When LP3 operates, the first player to press his
push button wins (indicated by the corresponding
light). The looser is then allowed to vary VR1
to reset the time. If a player pushes before LP3
lights the other player is declared the winner.
The battery will last a long time provided the

game is switched off as soon as possible.

Components ....
Resistors SEE

R1 3352
R2 470(1 SHOP
1114 4710112 TALli
R5 33.0
R6 10kfl
R7 11til
R8 10kfl
R9 220
R10 10kfl
R11 1kfl
R12 5.8kL2
R13 33(1
All +W +10% carbon

Capacitors
C1 0.1i,F
C2 1,000/IF elect. ',2V
C3 390p F

Semiconductors
CSR1 Any 50 p.i.v. 1A thyristor (controlled

silicon rectifier)
CSR2 Any 50 p.i.v. 1A thyristor
D1 0A200
D2 0A200
TR1 AC128 germanium pop
TR2 AC128 germanium pnp
TR3 AC128 germanium pnp

Miscellaneous
LF1, 2, 3 6V 0 2A b..dbs and panel mounting

lamp holders
S1, S2 S.p.s.t. push to make push buttons
S3 S.p.s.t. toggle switch
VR1 100kt). lin. carbon potentiometer
B1 9V PP9 battery
Case (approx 7in 4in 3in, any material)
plain unmarked knob for VR1, connecting
wire, material for mounting S1 and S2 (see
text), Veroboard 3lirr liin X 0.15In matrix,
battery connectors, 6BA fixing and spacer.
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ELECTRONIC CIRCUITS -

IN THEORY and PRACTICE

...FOR BEGINNERS
By Mike Hughes M.A.

0 AMPLIFICATION
LAST month some experimenters might have

been a little disappointed with the output
of the little microphone amplifier we made. This
is very understandable, but one must bear in
mind that only two transistors were used, one
for voltage amplification and the other to provide
a low output impedance. This month we shall
put matters right and develop a low power
amplifier that will produce about 0.5W output
-perfectly adequate for a baby alarm etc. But
first we must carry out some improvements to
our voltage amplifier.

Last month's circuit suffered from the prob-
lem that we had to set the bias manually to
match the gain of the transistor-a good
example for demonstration purposes-but not
very practicable.

There are two very commonly used circuits
that we can use for biasing that are not so sensi-
tive to variations in hFE; the first is simple, and
if used carefully is very adequate, but the
second we shall describe is more generally
favoured and uses a few more components.

FEEDBACK BIASING
The first option is shown in Fig. 1(a) and is

called a feedback bias circuit. As before we must
decide the output quiescent voltage which we
shall fix at mid -rail potential ( + 4 5V) and at
the same time decide the quiescent collector cur-
rent, say 0.5mA.

This immediately fixes the value of R1 as
4.5/0.5 kilohm (9,000 ohm); say 10 kilohm.
654
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Fig. 1(a). Feedback biasing circuit. For experi-
mental purposes make R1 and R2 equal to 10kilohm and 1 5 megohm respectively. Checkthat the output voltage is approximately "mid -rail".

hFE = 200
Assuming that the potential at point "A'' is

4.5V we can therefore calculate the required
value for R2. It will be

4.5 - 0.6
kilohm = 1.56 megohm0.0025

The nearest preferred value is 1.5 megohm.
Make this circuit up on Demo Deck and verify
that the quiescent voltage at "A" is approxi-
mately 4 5V. Try substituting different BC108's
and you should find no appreciable change.
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We shall use the potential at point "A" as the
source of our base current-you'll see why in
a moment-and we'll assume the gain of the
transistor to be 200.

The base current for biasing should ideally be
/c 0.5

= 0.0025mA



This circuit is self compensating as far as bias
is concerned. Imagine you had a transistor with
a low gain; initially the base current available
from point "A" (assuming it was 4.5V) would
not be sufficient to turn the transistor on hard
enough to make point "A" fall to 4.5V so there-
fore "A" could not have been 4.5V-it would
have been higher in potential.

If it had been at a higher potential then the
base current would have increased thus bringing
about a reduction in the voltage at "A."

In effect the circuit around the transistor
settles itself out so that the potential at "A" is
just enough to supply sufficient base current to
keep the potential at "A" stable.

If you think we are talking in circles you are
quite correct because what we have described
is a negative feedback loop. If we have carried
out our calculations correctly a very small
increase in potential at "A" is all that is needed
to provide that extra base current to compen-
sateior a low gain transistor. This small increase
will not present any major problems and will
hardly be noticeable under normal circum-
stances. The same argument applies to a tran-
sistor with higher gain only the output potential
will settle to a slightly lower than mid -rail

voltage.

MODIFICATION
Modify your circuit slightly as shown in Fig.

1(b) and add the emitter follower output stage
that we originated last month. Notice that
instead of R2 we are using two resistors in
series (470 kilohm and 1 megohm) and have in-
troduced a variable resistor and capacitcr.

MIC

R2 070k11

VRI
5004(12
ON DEMO
DECK

C1
2000pF

Rt
101411

TR2
BC108

4 TRI
BC108

4
e

C2
500pF

R4
33012

1n
B1
9V I

LS1
3512

Fig. 1(b). A two -stage microphone amplifier,
using a feedback biased stage followed by an
emitter follower.

Initially set VR4 to maximum resistance, con-
nect up the microphone, and you should find
that the circuit works, but the output is not as
great as last month's.

The reason for this is that the signal from
the microphone is now appearing amplified at
the collector of TR1, but because of the invert-
ing property of the transistor, a certain propor-
tion is being fed back through R2 and' R3, 180
degrees out of phase (i.e. in a way that will
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negate our input signal). Fortunately we can
"catch" this fed back signal with Cl.

Because the audio voltage is alternating it
sees a low impedance in Cl and will be shorted
out to the common rail-that is if VR4 is
reduced to zero ohms. Try reducing the value of
VR4 and you should find an appreciable increase
in output from the loudspeaker.

POTENTIAL DIVIDE BIASING
The basic circuit of the second type of biasing

system we shall cover is shown in Fig. 2(a).
This can best be described as a potential divide
type of circuit because the bias is dependent
on the potential divide effect of resistors R2
and R3.

Fig. 2(a). Potential divide bias circuit. See text
for the experimental resistor values.

IC

Let's say 2.2 kilohm as the nearest.
For base current to flow the base must be

made 0.6V more positive than the emitter (for
a silicon npn device); this means that the poten-
tial at point C will be +1.6V.

Lets assume a mid -rail quiescent output at a
collector current of 0.5mA; this makes R1 10
kilohm. Notice we have introduced a resistor
(R4) into the emitter circuit. If current is flow-
ing between collector and emitter (as it must)
then the quiescent current of 0.5mA plus any
base current, will flow through R4 giving rise
to a voltage drop across it. In this article we
can ignore the contribution of the base current
as it is bound to be small compared with

The potential at point "B" must not be too
high otherwise we will be unable to obtain wide
voltage swings at the collector and it is usual
to set this emitter voltage at 1V. This means
that R4 will be approximately

= 2,000 ohms

STABILITY
The base current we require (still assuming

an hFE of 200) will again be 0.0025mA and this
will have to be providel through R2. The values
of R2 and R3 are arranged so that they form
a potential divide that maintains the base poten-
tial at the 1.6V we require. For stability reasons
it is usual to have a standing current through

655



.1:

R2 andand R3 that is 4 or 5 times the base current.
Let's say we will make 4 times the base current
flow through 113 and at the same time maintain
1.6V drop across the resistor; the value for R3
will be

16
kilohm 160 kilohm4 Y. 0.0025

The current for R3 has to pass through R2,
but R2 also has to provide the base current;
therefore the total current flowing through R2
will be five times /b. The drop across the resistor
will be (9 - 1 -6)V= '7 -4V, so the value for R2 is

7.4
kilohm 590 kilohm5 x 0.0025

The nearest readily available values for R2
and R3 will be 560 kilohm and 150 kilohm res-
pectively. Make up the circuit and measure the
potentials at points "A" "B" and "C." Again the
substitution of different BC108s should not cause
the output voltage to vary significantly.

TRANSISTOR GAIN VARIATION
If a transistor of low gain was used, 1,, would

not be the anticipated 0.5mA initially, therefore
-_, the potential at point "B" will fall below the

assumed 1V. This provides a more attractive set
of circumstances for base current to be drawn
through R2 so the current through R2 will

, increase, the potential at "C" will decrease and
........)-- the current through R3 will decrease. The extra

current flowing through R2 passes into the base
rof the transistor thus increasing the base current
and this helps bring the quiescent collector

-.J. current almost back to normal./ Again we have negative feedback effectively
I -.7: between the base and emitter circuits which self
-2 stabilises the biasing. For a transistor having
._, higher gain the opposite will happen.

Fig. 2(b). The circuit diagram of a two -stage

'
microphone amplifier using potential dividebiasing.

VR2
Skp
ON DEMO
DECK

DRIVING THE LOUDSPEAKER
To complete the experiment make-up the com-
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plete circuit of Fig. 2( b) and see that we can
drive the loudspeaker. Notice the introduction
of VR2 and Cl. Initially set VR2 to maximum
resistance; the output will be very poor indeed.

The reason is that TR1 is acting in part as an
emitter follower. Any "overpotential" we apply
at the base in the way of signal will appear at
the emitter; thus we will not be producing much
in the way of potential difference between base
and emitter and hence not cause as much
increase in base current as we might have
expected. Ideally we want any current from the
microphone to add to the base current in its
entirity; this we can arrange by again using
the fact that our signal will be alternating.

Connecting a large value capacitor between
the emitter of TM and ground will present a
low impedance path for the signal current to
flow through without affecting the d.c. bias con-
ditions. You can introduce Cl gradually by
reducing the value of VR2 and will notice a
dramatic improvement in output signal. We call
Cl an emitter decoupling-or by -pass --capaci-
tor; the maximum value of it is unimportant-
but it must always be "greater than" a certain
value.

Try replacing it with a 0.1pF capacitor; the
circuit will work but with less output and any
bass response which might have been there
originally will be lost because the low value
capacitor will only effectively decouple at high
frequencies.

A problem with this circuit in our application
is that the introduction of two resistors of com-
paratively low values (R2 and R3) in the bias
circuit effectively reduces the input impedance
of our voltage amplifier, hence, a lot of micro-
phone signal will be shunted out to the power
rails. Do not, therefore, expect quite as high an
output as for the previous feedback biasing
circuit.

We make no apologies for the comparatively
low output powers of all these experimental
amplifiers so far. 'It is easier to understand
things if you concentrate on only one point at
a time; therefore we deliberately made the
power output stage as simple as possible so that
we could concentrate on the important aspect
of voltage amplification.

We hope that, from the two examples this
month and the one last month, you appreciate
there are several ways of producing the same
effect; this happens all the way through elec-
tronics and is not limited solely to amplification.
Follow other articles in EVERYDAY ELECTRONICS
and you will soon see that different designers
have different personal opinions and ideas as to
what is the best circuit for the job and they may
all be equally correct.

Some designs can be cheap but adequate,
others expensive and full of special features that
aid the quality of the design without altering
the fundamental workings.
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COMPLIMENTARY CLASS B BASICS
As promised we'll now show you how to get

more power from the microphone amplifier and
at the same time improve its quality. Firstly let's
look at the fundamental circuit of what is called
a class B complimentary symmetry output stage.
This is shown in Fig. 3(a).

Fig. 3(a). The bas.cs of a class B complimentary
symmetry output stage; both an npn and a pnp
transistor are used.

We are introducing a pnp transistor for the
first time, TR3, but there is no need to worry
too much about this except to remember it
works just like an npn device with opposite
polarity of supply voltage.

As shown in the circuit its collector goes to
the common or negative rail and to make it
turn on we must make its base go negative with
respect to the emittei:

Both TR2 and TR3 are working as grounded
collector or emitter followers. Assume nothing
is connected to the bases of these transistors;
no base current will flow in either and hence no
current can flow from the collector of TR2 out
of its emitter, into the emitter of TR3 and down
to ground through its collector (this is the flow
path for conventional current). These transistors
are to all intents and purposes "open circuit"
and we can consider the point "A" as being
isolated from either the positive or negative
rails.

If we also assume that Cl was charged so that
its positivef-plate was at, say, +4.5V, the capa-
citor will maintain its charge because there is
nowhere it can leak away to.

If we were able to malig the base of TR2 more
positive than + (0.6V ore positive than
its emitter) current will flow 'through the col-
lector/emitter circuit of TR2 and charge up the
capacitor until the potential at "A" rises to a
new level that is 0.6V below the base voltage.
This charge current must also pass th. ough the
coil of the loudspeaker. t.

Now consider what happens if we leave TR2's
base open circuit and make the base of TR3 less
than 3.9V (0.6V negative with respect to its
emitter). Transistor TR3 will now act as an
emitter follower and the capacitor will discharge
through the emitter and collector of TR3 until
the voltage at "A" is just 0.6V more positive
than the base. You might challenge the assump-
tion that point "A"' could have been at +4.5V
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in the first place-this is a fair comment but
we assume that no transistors are perfect (there
is always a small amount of leakage) and the
leakage current through TR2 and TR3 will be
about the same and hence we get a sort of
potential divide effect at minute currents giving
us a "starting" potential at point "A."

DISTORTION
Move on to Fig. 3( b) where we have connected

the bases of TR2 and TR3 together and then
back to the collector of a feedback biased stage
-the quiescent output potential of which is
+4.5V. This voltage is not 0.6V more positive
with respect to TR2's emitter nor more negative
with respect to TR3's emitter, therefore neither
transistor will conduct (apart from leakage) and
the positive plate of Cl will stay at about +4.5V
-unfortunately you cannot measure this with-
out an extremely high resistance voltmeter.

RI

R2

9V
B1 I

-L-

la

Fig. 3(b). A class B complimentary symmetry
output stage preceded by a feedback biased
stage.

TR1

TR2

e +4.5v

TR3
- CI

LS1

If we whistled a perfect sine wave note into
the microphone we know that the collector of
TR1 would follow suit alternating by about 1V
above and below +4.5V. As soon as we exceed
+5.1V TR2 will start to conduct and charge
current will flow through the loudspeaker; when
we fall below 5-1V, TR2 will shut off and when
we fall below +3.0V, TR3 will start to conduct

Fig. 4. These waveforms refer to Fig. 3(b) and
show "crossover distortion."

VOLTAGE OF TR1
COLLECTOR

+4 SV

CURRENT
THROUGH
LOUDS'EAKER
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and discharge current flows through the loud-
speaker in the opposite direction.

The only problem, so far, is that we are losing
part of our signal. The current through the
loudspeaker follows the voltage swings at TR1's
collector only when we exceed certain limits; in
between these limits it stops and we get a
'distorted current sine wave as shown in Fig. 4.
This distortion is most undesirable and is called
crossover distortion and is a classic problem
with class B stages. Nevertheless it can be
avoided as we shall see.

First of all take note of the important point
that in the absence of any microphone signal no
current at all is flowing through the output tran-
sistors-the transistors are dissipating no power.

This is a tremendous advantage over the
simple emitter follower stage described last
month which had a quiescent current almost as
high as the amount of signal current fed to the
loudspeaker which is wasteful on power and
means that we have a static dissipation in the
transistor which is serving no useful purpose
(acoustically speaking) and limits the amount
of power we can use as signal. This is a problem
associated with the type of output stage known
as class A.

CROSSOVER ELIMINATION
To overcome crossover distortion we have to

arrange that the quiescent voltages at the
bases of TR2 and TR3 are just on the threshold
of taking the transistors into conduction. This
is done by introducing an extra stage in our
power amplifier called a driver. This is shown
as TR1 in Fig. 5(a).

Fig. 5(a). By introducing a "driver" stage, TR1,
crossover distortion can be eliminated.

Resistor R2 works like the feedback resistor in
our voltage amplifier and by careful calculation
we can ensure that the potential at "B" is just
enough to start TR3 conducting; VR2 and R1
form the collector load of TR1, but VR2 also
ensures that there is always twice 0 6V (1- 2V)
difference in potential between points "B" and
658

"C." Both TR2 and TR3 will be conducting
slightly and point "A" will settle (aided by nega-
tive feedback from R2) to about +4-5V. Any
negative going signal at the input capacitor will
make TR2 go more into conduction, and vice
versa for TR3.

This time we will have no crossover distor-
tion provided VR2 is of a high enough value to
maintain the quiescent voltage differential
between points "B" and "C."

In Fig. 5(b) you will notice that in the prac-
tical circuit we are using a silicon diode (D1)
in forward biased mode to help maintain the
1.2V difference-it also helps combat variations
in temperature that affect the emitter/base
forward voltage drops of the output transistors.

MATCHING
A final couple of points before describing Fig.

5( b ); in a good quality piece of equipment the
hpE of the complimentary output pair of transis-
tors (TR2 and TR3) should be accurately
matched so that the current through the loud-
speaker is symmetrical on the "charge" and "dis-
charge" parts of the cycle. With the low price
transistors we have specified this is not possible,
but we can tolerate a reasonable amount of
distortions at low powers.

Because the voltage across either of the out-
put transistors-when they are conducting-
never exceeds 4.5V, and tin the quiescent con-
dition no current is flowing, we now have the
full current and power rating of each transistor
at our disposal. We could, theoretically, charge
over 4.5V with a peak current of 100mA which
gives a peak power of 0.45W and discharge
through TR3 at the same rate giving an overall
power output of nearly 1 watt. This, of course,
is an absolute maximum and actually exceeds
the individual r.m.s. power ratings of the tran-
sistors; however this can be tolerated provided
the power overload is only temporary.

When dealing with commercial power ampli-
fiers you will find the power ratings quoted as
r.m.s and peak-sometimes peak power is des-
cribed as "music rating" and r.m.s power as
"continuous rating."

MICROPHONE AMPLIFIER
Fig. 5( b ) is our grand finale for the Teach -In

series and represents a reasonable 0.5W r.m.s
microphone amplifier that embodies many of
the points we have covered in the latter part
of the series.

Transistor TR1 is a potential divide biased
voltage amplifier, TR2 the output driver and TR3
with TR4 gives us a class B complimentary out-
put stage. The driver serves two purposes; it
enables us to bias the output transistors but
also, as a by-product, gives us a further stage
of voltage amplification. This ensures that we
can drive the output pair to "saturation" from
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PRE -AMPLIFIER STAGE i DRIVER STAGE CLASSV OUTPUT STAGE

R1 R3
470 kn 22kn

VRI
500kn

mmci mokn
R2

MIC1 500pF

Fig. 5(b) (above). The
circuit diagram of a 0.5
watt microphone amp-
lifier using a potential
divide biased first stage
followed by a driver
and class B compli-
mentary symmetry out-
put stage with several
refinements.

Fig. 5(c) (right). The
circuit of Fig. 5(b)
shown wired up on the
Demo Deck.

C2
2000pF

RI
2.2k11

e

VR3
25 n

TR1
BC'08

T3
50pF

the microphone input should we so wish. In
fact there is plenty of unrequired gain in hand.
We can make use of this to add in a couple of
refinements.

VOLUME CONTROL AND SELECTIVE
FEEDBACK

The simplest is a volume control-shown as
VR3 (of the Demo Deck) in parallel with a 22
kilohm collector load for TR1-that enables us
to "tap off" lower proportions of variations in
TR1's collector potential. As this would affect
the bias of TR2 we have to decouple the d.c.
link between the wiper of VR3 and TR2's base;
this is done with capacitor C4 (we have intro-
duced a.c. coupling).
Everyday Electronics, October 1972

R5 33011

R6
,ckn

b®TR3
D1

1N1118
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R7 3,31412

TR2
BC108

e

BC108
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50-500pF

e_41-

TR4
2N37C 2

LS1
8-3512

81
9V

There is still some gain in hand so we can
introduce some frequency selective negative
feedback between the collector and base of TR1
(with the aid of C2 and VR4). When VR4 is set
to a high resistance value, very little feedback
occurs and our signal strength will be high; by
reducing the value of this potentiometer some
feedback will take place but only at high fre-
quencies (C2 still acts as a very high resistance
to low frequencies). The more you decrease the
value of VR4, the more you will suppress high
frequencies and hence counter the rather poor
frequency response we had previously-speech
will become more "bassy" and appear, to have
more "body." It may be necessary to increase
the volume control to get the best effect.
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DECOUPLING
The resistor/capacitor combination, R5 and

Cl, form what is called a decoupler; this pre-
vents any variations in power line voltage caused
by high currents being drawn thro41) dee out-
put transistors affecting the first amplifier stage.
Without these components the whole system
could be subject to positive feedback, become
unstable and oscillate-take them out and see!

SETTING UP THE AMPLIFIER
When setting up the amplifier, start with VR2

at minimum value and slowly increase it while
speaking quietly into the microphone. You
should initially hear the effect of cross over dis-
tortion ( it is better heard than described) but
stop increasing its value as soon as the distortion
disappears. In normal circuits VR2 would be a
preset component and VR4 would be of a fixed
value determined by the designer.

The little loudspeaker in Demo Deck does not
really do justice to this circuit and is of rather
too high an impedance to get maximum power.
If you have a larger 8 ohm loudspeaker try this
in its place-you'll probably be very surprised
with the difference. There is no reason why you
should not replace the microphone with a crystal
pick-up and make a record player amplifier.

LAST WORDS
We've come a long way since the "plumbing"

in Part 2 and we hope you have been able to
follow us. The subject is only a hobby but it
can be great fun if you know some of the inside
stories rather than "construct -in -the -dark."

You will find many more articles in months
to come which will help fill some of the gaps
and also venture on new territory. Ultimately
the only way to become proficient at electronics
is to make things, have successes and have
failures but if you have a failure do not give
up in disgust, try and find out what went wrong.
Why not round off with the "End of Term Tect"
on page 670).

RuminationsI By Sensor

Having A Nose For It
once knew a Mall ( I'll call

him John) who had an uncanny
knack for fault diagnosis. He was
not highly trained in electronics
but had grown up with the science
and accumulated a vast store, a
practical experience which enabled
him to find faults very quickly
with a minimum of testing. When
I first met John, he was working
on Radar equipment but he had
previously worked on domestic
radio servicing; he transferred
apparently without any difficulty
to television fault diagnosis.

Although his theoretical know-
ledge was limited, his talent for
quick diagnosis was admired and
respected by all-even the most
senior engineers. It must be re-
membered that he was dealing
with new equipment straight from
the production lines-receivers
that had never worked before;

wiring faults and components of
the wrong type and value made
the business more complicated
than normal servicing work.

Every engineer acquires this
"instinct" for fault diagnosis, to
a greater or lesser degree. It is an
amalgam of keen observation,
knowledge of components and
their behaviour, the "stock" faults
of various models-and a good
memory. These factors do not
compensate for lack of a sound
knowledge of basic theory, which
properly applied, will enable one
to diagnose any fault, though
probably not as quickly as John
would have found it. A good be-
ginners series can help those who
already have some "instinct" to
develop their theory whilst those
without either theoretical know-
ledge or "instinct" can quickly
learn sufficient theory to enable
them to begin to acquire an
"instinct."

One-Upmanship
I once gained some kudos my-

self by using my required "in-
stinct." I was watching a com-
puter engineer who was looking
for a fault. He had isolated the

trouble to one particular circuit
board and had removed this board
from the computer. While he
collected together his tools, test -
meter circuit diagram and wiring
diagram of the particular board in
preparation for detailed investi-
gation, I picked up the board and
idly glanced over it.

One resistor looked just a shade
brighter in colour than the rest,
I looked more closely and saw
that the thin wax coating, that
used to be applied to resistors in
those days, was just beginning to
soften. "Is that resistor the cor-
rect value?" I asked. We looked
on the circuit diagram and found
that the resistor ought to have
been 470 kilohm; it was in fact
47 kilohm and was correctly colour
coded. The computer engineer was
most impressed!

Somewhere along the line the
colour coding had been mis-
interpreted (orange and yellow
can be quite close together in
shade) and although there was
not much current flowing in the
circuit concerned, a change in re-
sistor value of 10 times was suffi-
cient to produce very slight over-
heating in the resistor and give
me a clue to the trouble.
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TRANSISTOR TESTER
How often have you built a circuit only to
find that it does not work. With the simple
Transistor Tester you can quickly check most
transistors and thus eliminate the use of "duds".

II IN THE NOV ISSUE

BLUEPRINT

BIONIC GEAR
This double sided blueprint showing the
construction of the Beta guitar combines with
two articles to detail a modern solid guitar
incorporating two electronic effects units.

PART OF 4 NEAW

SEMERSSERES
BASIC ELECTRICITYf

Just MT*, Me
NOVEMBER Issue of

ON SALE OCTOBER 20



THE Electronic Mouse Trap described herein
does not kill or injure a captured mouse.

It catches the mouse alive so that it may be
released in the local park or a field. This satis-
fies the R.S.P.C.A. and wildlife preservationists
and all others opposed to "blood sports". Only
the cats will be unhappy at the risk of being
made redundant.

The trap has been well proven in use and has
caught six mice during a few weeks of operation.
Certain modifications have been made to the
prototype due to the annoying habit of the mice
to chew the connecting wires inside the trap.

PRINCIPLE OF OPERATION
The principle of operation is quite simple,

although the trap may look a little complicated
mechanically. The "electronics" consist of a

photo -conductive cell which operates a simple
d.c. amplifier (Fig. 1), this in turn energising a
solenoid (L1).

When the solenoid is energised it releases the
door retaining spring. The door then promptly
closes and at the same time switches off the
supply via Si. The sequence is set off by the
mouse which, on entering the trap to gain access
to the "bait", carefully placed inside at the far
end, has to pass through a beam of light shining
on the photocell PCC1 from LP1. When the
light beam is interrupted the photocell resistance
increases and actuates the d.c. amplifier and
solenoid.

There are only two ways, well three really,
in which a mouse can evade being captured.
One, if the mains supply fails or is switched off,
two, it could jump over the beam of light or
three, just not enter the trap anyway.

A proven design for a humane mouse trap.
By F. C. Judd

11 1AT nN
MOUSETRAP
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* DOOR RELEASE SOLENOID -SEE TEXT

Fig. 1. Complete circuit diagram of the Electronic Mouse Trap.

CONSTRUCTION
The box can be made from hardboard or thin

plywood with sides and top etc., held together
with half -inch by half -inch battens pinned or
glued. Details for the box are given in Fig. 2.
Note that a hole is drilled each side of the box
about 34in up from the bottom. These holes
allow the light from the external 6.3V lamp
(LP1) to shine through and across the box to the
photocell opposite.

The trap door can be made from Perspex
ihich enables one to see if a mouse has been

caught. It could otherwise be made from
hardboard but drill some holes in the door other-
wise a caught mouse could die of suffocation!

It has been found that in an effort to escape
the mice chew the wooden batten around the
door so it is best to make these of the half -inch
batten specified. The mice do not seem to want
to chew the plywood sides.

The d.c. amplifier and power supply com-
ponents are mounted on the aluminium panel
that forms the rear end of the box and are
separated from the captured mouse by an inner
dividing wall. Without this wall a mouse could
get to the mains supply and possibly electrocute
itself.

The amplifier circuit is shown in Fig. 1 and
consists simply of a d.c. coupled pair of
transistors but note that TR2 passes a large
current when the light beam is interrupted It
is for this reason and because no heatsink is
provided for TR2, that a contact (Si), operated
by the door, opens and cuts off the secondary
voltage of the transformer T1 when the door
is closed. This also switches off the light, thus
saving current when the trap has done its job.

SOLENOID
The solenoid is fairly easy to make and really

amounts to a coil of wire with a steel bolt as
the electromagnet. Details are given in Fig. 3.

The coil cheeks could be any insulating
'material, even stiff cardboard and the coil itself
consists of enough 32 swg enamelled wire to
Everyday Electronics, October 1972

build up a winding of about 34in diameter
between the cheeks that are fixed one inch apart
on a 14in steel bolt. The d.c. resistance of the
winding will be in the region of 20 to 30 ohms.

To make the solenoid cut out two discs 1 inch
diameter for the end cheeks and drill two holes
in one as shown in Fig. 3. Slide these cheeks
onto the bolt-the undrilled one first-and screw
on a nut so that the two discs are one inch apart.

Using 32 s.w.g. enamelled copper wire, pass
one end out through the inner hole, cover the
outer end with sleeving and with the uncovered
wire wind on the turns evenly along the length

Approximate
cost of

components
E2.75 plus case



PANEL ex HINGE
18 SWG ALUMINIUM

ELECTRONICS
COMPARTMENT
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II

DOOR EQUALS WIDTH HARDBOARD
OF BOX OR PLYWOOD
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INSIDE BOX
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EACH SIDE OF BOX
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61/2"
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Fig. 2 (above). Details and dimensions of the wooden
box as used for the prototype mousetrap showing
the electronics compartment at the rear of the unit.

A
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AND LIGHT

3/8 BATTENS

SOLENOID BOLT
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SPRING STEEL WIRE
APPROX 18 SWG 9"LONG

COILED SPRING
OR ELASTIC BAND

EIS

T1 6.3V

DOOR HINGE

DOOR
CONTACT

St

PERSPEX
DOOR

MOUNTING BRACKET
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1

GAP APPROX 1/ "WHEN SET

FREE RETAINING PIN
MOVEMENT

lal

6BA CLEAR

(b)
LOOP IN WIRE
BOLTED TO DOOR

DOOR RELEASE WIRE

SOLDERED ON PIN
APPROx I/9 LONG

13/4

3/8

BEND ROUND TO
FORM LOOP

(c)

Fig. 3 (above) (a) A plan
view of the solenoid
arrangement on top of
the unit. (b) Shows the
dimensions of the card-
board cheeks of the
solenoid. (c) Details of
the operating arm.

Fig. 4 (left) Shows de-
tails of the Perspex door,
door fittings and Si.
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LAMPHOLDER

ALUMINIUM OR
TINPLATE BOX

6.3V LAMP
LPI

D18
EI8

ALUMINIUM OR
TINPLATE BOX

PCC1

SMALL PIECE OF
CIRCUIT BOARD

Fig. 5. The mounting and wiring of the lamp and photacell.

of the solenoid, layer upon layer until the
winding is approximately 34in in diameter. Pass
the other end of the wire through the outer hole,
sleeve the wire and secure the winding with
insulation tape.

The operating arm, which releases the door
retaining wire must be made from tinplate or
thin mild steel. A piece cut from an empty tin
box will do. A vertical loop is formed at one
end as shown in Fig. 3, just large enough to slide
over a 6BA screw which will form a bearing for
the arm. The position of the arm relative to the
solenoid is shown in Fig. 3.

TRAP DOOR
The door is hinged as shown in Fig. 4 and held

closed by a light tension coil spring or an elastic
band. The tension must not be too great but
sufficient to bring the door down smartly from
a near horizontal position so that it latches.

Attached to the middle of the door is a piece
of springy steel wire long enough to reach back
so that the end can be hooked under the pin
on the solenoid arm (see Fig. 3). When the
solenoid is energized the arm moves in and the
door retaining wire is released.

When the door comes down it must break the
contact which forms Si, this disconnects one
side of the transformer secondary winding from
the rectifier and the lamp. Details for the con-
tact are given in Fig. 4 and the position of its
operating bar is also shown.

The door fittings can be made from light
gauge aluminium but the door contact must be
springy i.e., made from tinplate or thin brass.
When the door is open the contact must make
with the 6BA bolt on the side of the box as in
Fig. 4.

Two wires, one from the contact and one from
the bolt are taken along the outside of the box
to the transformer and circuit board at the rear.
The wires should not pass inside the trap as they
will soon be chewed away by the captive mice.
The door is also fitted with a simple latch to
prevent the mouse from pushing it open and
escaping.

LAMP AND PHOTOCELL
The photocell is a type ORP60 which has its

Everyday Electronics, October 1972

sensitive element near the top end so this end
must be in the light beam as in Fig. 5. The lamp
housing consists simply of a small three sided
box just large enough to take an MES lamp -
holder (Fig. 5). This is bolted onto the side of
the box so that the lamp is in line with the hole
and adjusted so that maximum light will shine
across onto the photocell.

The photocell can be mounted on a small piece
of plain circuit board so that the light sensitive
end "looks into the box" through the hole. This
small assembly is attached to the outside of the
box.

It is important that the holes in the box are
not too large as the mice may tend to chew the
surrcunding wood.

AMPLIFIER
The ho tr,osist ors and remaining corn -

Fig. 6. Layout and wiring of the components
mounted on the circuit board.

A
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 113 19

0081 AD162

0000S)000000070 0
0

MOUNTING HOLES

0
0

1 2 3 4 5 6 7 8 9 10 16 17 18 19

LI

01-4

SI

LP1

T1

6.3V
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ponents, including the bridge rectifier, are
mounted and wired on a piece of plain circuit
board as shown in Fig. 6. Mount all the com-
ponents on the circuit board after it has been
cut to size and the mounting holes drilled. Solder
the connections, using a heat shunt on the
transistor leads and connect up the flying leads.

Leads are taken to the door switch (S1), lamp,
photocell and to the solenoid as shown in
Fig. 6. Note that the transformer Tl is a 6.3V
1 amp heater type. This transformer is mounted
directly on the rear panel together with the
circuit board and the mains switch as shown
in Fig. 7. It is important that the aluminium
panel is earthed via the mains lead.

0
EARTH

2 ON/OFF
SWITCH

END PANEL ex e /
16 SWG ALUMINIUM

CIRCUIT 0
BOARD

D18

MOUNTING
BRACKET

TO MAINS
SUPPLY In

DOOR CONTACT Si

Fig. 7. Wiring of the components on the panel.

OPERATION
The trap door is set by releasing the catch,

lifting it to a horizontal position and retaining
it by hooking the long stiff wire under the pin
on the solenoid arm. Check that it will release
by pushing the arm in towards the face of the
solenoid. Only slight pressure should be required.

Now switch on the amplifier, re -set the door,
and check that the lamp lights when the door

Components ....
Resistors

101d2
R2 2.21d14
R1

IW + 10% carbon
SEE

Capacitor
C1 5001AF elect. 12V

Semiconductors
PCC1 ORP60
D1-4 BY164

TRI 0081
TR2 AD162

Miscellaneous
LP1
L1

SHOP
TALK

photo conductive cell ,
bridge rectifier or similar
IA 50 p.i.v. bridge
germanium pnp
germanium pnp

6V 0.2A bulb and holder
32 s.w.g. enamelled copper wire
wound on in 1fin steel bolt (see
text).

S1 Door contact switch (see text)
S2 D.p.s.t. mains switch, slide or toggle
T1 6.3V 1A secondary mains transformer
Materials for case, door hinges, door latch,
LP1 and PCC1 mounting boxes, solenoid arm,
door retaining spring and end mounting
panel (see text). Plain perforated Veroboard
3in 2iin 0.15in matrix, lin 2in
aluminium angle for mounting bracket, mains
lead and three pin plug, connecting wire,
6BA and 4BA fixings.

is in the retained position. Providing the photo-
cell is fully illuminated the arm will not move,
indicating that TR2 is cut off. Try rolling a cotton
reel into the box to interrupt the light beam.
This should cause the solenoid arm to move,
release the retaining wire and allow the door
to instantly close. At the same time the door
contact S1 will open and cut off the supply vol-
tage to the amplifier and lamp.

With the door closed the lamp must go out.
Should the door contact fail to break the circuit
do not leave the amplifier operating as TR2 will
be passing a large current and may destroy
itself. Make sure that the light always goes out
when the trap door closes.
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BRAND NEW LARGEST SELECTION OF SEMICONDUCTORS RETURN OF POST

GUARANTEED COMPONENTS SERVICE

20301 015
20302 016
20303 085
20306 060
20309 OM
20371 016
20374 0-16
20381 046
20404 083
2N696 015
20697 016
20698 0-26
20706 010
20708 013
20709 0.0
20710 011
20914 0.16
21016 0-17
20910 030
251929 0.14
20930 014
201090 0 SO
201091 032
201131 0200
201132 040
201184 1-27
201302 0.18
201303 0.18
2511304 040
201305 0.20
201306 038
201307 012
201308 0 26
201309 0.26
201507 030
201613 0 20
201631 088
2511637 0.58
2511638 0.12
201711 017
201893 034
2572147 0 70
212148 0.60
202193 048
2021934 0.61
25121944 0.20
202.219 0 20
202220 020
202221 0 20
202222 030
2122224 0.32
27(2360 0.11

0.12
2123694 0.17
202046 0 45
2N2711 0.12
202712 012
202713 017
202714 0-17
282004 0-18
2512904A 029
202905 0 26
2622054 028
202906 018
2029064 023
202907 018
212923 0-18
2512924 0.12
202925 0.12
2512926

Green 0.10
Yellow 010
Orange 010

203053 0 15
203054 047
2N3055 0.60
2513390 080
203391 010
2033914 0.22
2513392 0.13
2513393 0.12
203394 012
2513402 0-17
2513403 019
2573404 024
2513405 0-27
203414 010
2N3415 0.10
203416 0.16
203417 0.21
2513570 135
203572 097
213702 011
203703 010
203704 011
2513705 010
203706 0.90
2513707 011
213708 070
27(3709 090
2513710 090
203711 0-90
203715 111
263716 110
2513791 246
2143819 0.26
2513823 WU

203864
2038544
203855
2038554
2513856
2038564
2N3858
2038584
203859
2038594
2513860
203866
203877
2038774
203900
2039004
203901
203903
203904
2N3905
203906
2N4058
204059
204060
2N4061
204062
204303
205172
203174
205175
2N5176
205245
2N5459
30128
30140
30141
351142
30143
31152

40050
40251
40309
40310
40360
40361
40362
40406
40407
40408
40410
404674
40468A
AC107
AC128
AC127
AC128
ACI54
AC176
ACY17
ACY18
ACY19
ACY20
ACY21
ACY22
ACY28
ACY40
ACY41
A0140
AD149V
40150
AD161
40162
AD161 L P
41062
AF106
AF114
A F115
AF116
AF117
AF118
A F124
AF125
AF126
AF127
AF139
AF178
A F179
A F180
A P211
A F239
AF279
A 17280
481726
ASY27
48128
48129
ABY50
ASY55
ABZ21
AU103
BC107

16 BC108
16 3C109
16 BC113
18 BC115
15 Bel 16
16 BC116A
16 BC118
16 BCI21
16 BC125
16 BC126
16 BCI40
70 BC147
25 BC148
26 BC149
20 10(1157
21 BC158
32 BC159
22 BC160
22 BC16711
21 BC16811
22 BCI68C
12 BCI69B
90 BC169C
11 FIC170
11 BC171
11 BC172
32 BC182
09 BC183
22 B('184
26 114' 121.
32 BCY30
43 BCY31
33 BCY32
ea ACV 33
76 BCY34
69 BCY38
54 BCY39
81 IRCY40
79 BCY42

BCY43
RCY58
BCY39
BCY70
IFICY71
BCY72

50 BCZIO
53 BCZI1

BD116
37 BD121
35 1111123
37 111024
40 1011131
40 BD132
31 BDYIO
41 BDY11
53 BDY17

BDY1R
BDY19
BDY20
HDY38
BDY60
BDY61
B112132
BF115
BF117
B P163
B1,164
BP167
BFI73
BF177
B17178
BI7179
BPI 60
118161
BFIO4
BF183
BP194
11 F195
HEIN

eo BF197
24 BF190

B £100
25 B F2243
25 BF2.553

B F'237
11E238
11F244
EFX 13
11F129
11173(30
BFX44
HEX 68
BPX84
BFX83
11F186
11E3787
BFXR8
BF1/19
BETIO
IRFY11

26 1117117

30 11E118

20 BFY19
36 RETRO
55 8E7'29
25 11E141
12 BFY43

TRANSISTORS

57
35
35
20
20
20
20
16
25
15
20
20
18
13
18
17
17
55
23
55
33
36

20
50
24
20
20
20
as
55
65
50
55
86
47
47
25
30

011
0.18
0.13
0.15
0-16
0.15
011
0.80
0.15
040
080
010
0-09
0-11
0-09
0-10
0.10
0.11
0.11
0.10
0.10
0'11
011
0-11
0.15
0.11
0.10
0.09
0.11
012
011.6
040
0-80
030
0-35
040
0-80
0'60
016
016
018
0.19
017
033
0-13
086
0-60
015
076
0-82
0.00
0'76
0.76
116
1.50
1.60
1.76
1.97
1-00
0.66
0.90
0.85
076
045
043
0 20
086
0.18
019

0.31

0.74
0.34
0'17
0.17
014
015
0.15
0.15
0'18
040
0.14
0'19
0-23
0'22
0.16
0-22
0-25
0.25
038
040
034
0'29
024
0-27
0 25
0-46
0-36
0'46
090
036
0-35
060
0.40
0-43
0'66

BEY50
BFY51
BITY52
13171/53
B FY56
BF1/75
BFY76
FIFY77
B FY90
BEY39
B8119
B8120
B87721
B8128
118127
B8120
B83/60
11/1X61
BOX 78
B8177
BOX 78
B6W70
88Y24
86125
B14226
B8127
B8Y2F1
BOY3O
/18V39
118Y51
B11152
BSY33
B8154
118156
B8178
B14179
1184790
BEIY954
0111
C424
C425
CA26
C420
0 ET113
0 ET114
ORT119
0E7120
GETR73
GET0110
0E1'1187
(1E1'090
MJ400
31.1420
MJ421
MJ430
M2440
044480
06.1481
062490
M3491
MJE340
MJE520
MPF102
MPF103
MPF104
MPF105
NKTI24
NKT125
NKTI76
NKT128
NKT135
NKT137
NKT210
N Kra 1
NKT212
NKT213
N KT214
NKT215
NKT2I6
NKT217
NKT219
NK T223
NK T224
NK T225
NKT229
NKT237
NKT238
NKT240
NKT241
NK T242
NK T243
NKT244
NK T245
NKT26I
NK T202
NK T264
NKT271
N K T272
NKT274
NK T275
NKT401
NKT402
NKT403
NKT404
NKT405

16
16
16
15
34
40
22
24
55
38
13
14
20
34
34
25

42
15
20
1.5
28
20
20
20
15
15
15
15
25
25
25
30
79
40
40
45
09
53
16
36
25
25
25
20
35
40
15
35
20
35
78
se
88
75
71
75
85
94
10
47
59
2.5
33
as

33
42
40
38
48
26
32
25
25
25
25
15
21
46
50
25
17
25
21
29
31
18
19
20
15
es
17
18
21
19
21
18
18
18
23
70
76
65
61
80

NKT4043 0.63
NKT603F 0.30

NKT613F 0'30
NKT674F 024
NKT677F 0'22
NKT713 SO
NKT717 044
NKT7R1 0'20
NKT10419

0'20
NKT10439

037
NKT10519

0'23
NKT20329

0 52
NKT20339

0'56
NKT80111

0'67
NKT80112

0'84
NKT80113

1'00
NKT80211

075
NKT80212

076
NKT80213

075
NKT80214

0'75
NKT80215

076
NKT8021f3

0 75
0(120 0'85
0022 0'60
0(123 050
0024 060
0(225 0'50
0(126 035
0020 065
0029 0.60
0(135 050
0036 065
04'41 0'30
0042 0 35
0C44 0 15
0C45 0 12
0(144 0 27
0070 012
0071 0 12
0072 0 12
0(274 025
0075 022
0076 022
0077 040
0081 0 20
OC890 020
OC/1212 026
0013 0 20
0014 0 20
00139 0 26
00140 030
00170 0'25
0C171 030
00200 0'40
00201 066
0(1202 065
00203 0 42
0(2204 0 42
0(1205 0 85
P3464 018
T1P294 049
T1P304 068
TIP314 0'62
TIP32A 0.74
TIP33A 1'01
TIP34A 1'61
TIP354 290
T1P364 70
T1834 040
TI843 031
TI844 007
T11445 0'10
T1046 011
TI847 011
T1648 011
TI049 011
TI630 017
T1851 0'11
TI852 048
11853 0 23

Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN.)
Matching charge (audio 'store only) ISp extra per pair.

Prices subject to al ion without prior notice.

TTL. LOGIC I.C. NEW PRICES
1-11 12-64

S
807400 0.20 0'13
617401 0 BO 0'18
87(7402 0.20 918
617403 0.20 018
807405 0.20 6.18
807406 080 0'75
8517407 0'80 076
817408 0 20 0.18
617409 0 20 010
817410 020 018
817411 0'23 321
817412 048 044
8517413 040 338
817420 0 20 3 18
867423 0 51 947
817427 048 0.46
807420 080 375
E17(7430 023 015
817432 048 0 42

1-11 12 24 1 11 12 84
Op Op gp p

807433 ORO 0.76 8107472 0 32 30
807437 0.64 0.06 8377473 0 43 41
807438 0-64 0S0 807474 043 41
807440 083 0.21 817475 0 45 44
8774414N 0'07 083 8517476 0 45 44
851.7442 085 081 817480 070 66
807443 2.86 2.70 807481 140 33
807444 2.88 1.70 8517482 0 87 03
8577446 250 240 8517483 087 SS
807446 1-00 095 807484 2 00 25
857447 1.00 095 887485 8 62 40
857448 1.00 0'96 8517486 0 33 30
817449 1.00 096 8517490 0 87 84
857450 0-20 013 85174914N 1 21 10
817451 0-20 0 18 8577492 0.87 84
857453 030 0.18 817493 0.87 34
8517454 020 0.18 8N7494 0.87 84
8147460 030 0 18 07(7495 0 87 84
857470 0.40 038 8517496 087 84

SUB -MIN ELECTROLYTIC
411 lead 65 each

Values .(pF/V): 064/64; 1/40; 1'6/25; 25116. 2'2/63: 4/10; 4/40;
6.4/64; 64/23; 10116; 10/64; 16/40; 20/16; 20/64; 25/6.4; 25/25; 32/10:
32/40; 32/64: 40/16; 50/6'4; 50/25; 50/40; 64/10; 80/16; 80/25; 100/6 4 ;
125/10; 125/16; 320/64.

SILICON RECTIFIERS
PIV 50 100 200 400 600
IA 89 99 109 119 129
3A 1119 179 209 220 8110
61. - - 251, no $29p
104 309 339 40P 47p 6610
15 A 1189 450 48p 665 659
35A 705 800 605 11 00 21 40
I amp and 8 amp are plastic enropeulat ion.

800
15p
279
369
66p
75p
01 70

1000
200
809

75p
875
12 75

1200

360

151344 1011
IN9I4 7p
151916 75
1144007 209
1044 75
18113 111,
10190 129
18121 14p
18130 Sp
18131 106
18132 129
18920 79
18922 89
18923 11,
18940 69

DIODES & RECTIFIERS
44119
44129
AAZ13
AAZI5
AAZ17
BAI00
BA 102
BAII0
BA114
BAII5
BA141
114142
nA144
BA145
BA154
BAXI3

7p
159
12p
lip
106
159
269
269
159
7p
179
17p
129
179
12p

BAXI6
BA 118
BAY31
BA Y38
BY100
BY103
BY122
BY124
BY128
B1127
11Y164
BYX10
BYZIOEMI
BYZI2
BYZ13

129p
1790
7p
259
160
229
4796
159
160
170
679
229
869
829
300
230

MIT3/4 129p
045 17p
0410 209
049 10p
0447 39
0470 7p
0A73 10p
0479 7p
0481 89
0485 10p
0490 7p
0A91 7p
0495 7p
04200 79
0A202 100
TI V307 60p

"SCORPIO" CAP
DISCHARGE IGNITION

SYSTEM
(As printed it P.E. Nov.

'71). Complete kit 610.00
P. & P. SOp.

BRIDGE RECTIFIERS
A. 1.11;
1 100
1.4 140
2 50
2 200
2 400

379
570
229
419
489

A.
4
4
4
6

6

I'l V
50

100
400
60

200
400

609
70p
SOP
42,
1101

61 10

THYRISTORS (SCR
PIV 50 100 200 300 400
IA 250 279p $79p 400 47)0
4A 409 459 655 - 009
7A 829 871 929 -11.129
TIC47 0.6 amp. 200 PIV 255.
Also 12 amp. 100 PIV 76p
213525 at 86p

VEROBOARD
0.15 fI

Marls Matrix
21 x 311n 17p 239
21 6 bin 25p 219
31 x 31 in 259 11110

32 x bin 80p 295
5 x 17ln (Plain) 33p
Vero Pine (Bag of 36) rev
Vero Cutter 455
Pin Insertion Tonle 1I acd .1

matrix) at 55p.

OPTOELECTRONICS
IIWITROX 30139 SEVEN

MOMENT INDICATOR 15.00
TIL 209 LIGHT EMITTING

DIODE (RED) SOP.
89900 PHOTORESISTOR 18p

RESISTORS
Carbon Film

watt 5".. 1p. 9W. 1W 1 1W
1 watt 5... 1p. E34 Bones.
9 watt 5%. lip.

2% M/0 4p.
1 matt 10%, tie. tw 5.1
2 watt 10%. Op. E12 &rim

MULLARD C2110 M/FOIL
CAPACITORS
0.01, 0022. 0033. 0 047 Op each
0068. 010 . 4p each
0.15. 022, 033 bp sac?,
047 Op
0'68 lip
1pF 149
15µF 21,
22µF Up

WIRE -WOUND RESISTORS
2.9 watt 5 °. lup to 270 ohm.

only). 7p
5 matte 5% (up to -269) only). 9p
10 watt 6% (up to 2580 only),

109

POTENTIOMETERS
Cuba:
log. and Lin.. leas switch. 109.
Log. and Lin.. with witch. Up.
Wire -wound Pots (3W), Up.
Twin Ganged Stereo Pots, Log.
and Lin . 400,

PRESETS(CARBON)
0.1 Watt 6p ERTICAL
0.2 Watt 136 OR
03 Watt 71, HORIZONT A I.

THERMISTORS
R53 (8TC) 111.110 V43705 95p
K151 010 129 VA1077 201
Mallard Thermistore edge in
stock. Plenee enquire.

Tel. 01-452 0161/2/3 A. MARSHALL & SON CALLERS WELCOME

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 ARS : 300,117.00 -FRI.
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I" IV

gspk(sales,
quite simply -the best

RESISTORS
FULL RANGE OF CARBON FILM RESISTORS
1/5 W (range 4.7 ohm. to 470K)

beach
/ W and i W (range 47 ohms to
10 Megi) .. . .. . . .. 1p each
I W (range 4.7 ohms to 10 Meg)

1y sack
2 W (range 4 7 ohms to 10 Meg)

Pp sack

PRE-SET POTENTIOMETERS
Standard values of pre -nets from 100 ohms
Standard/miniature 7p each

SIEMENS PROFESSIONAL
POLYCARBONATE AND POLYESTER
Voltage Capacitance Price

100v 0.1 stF FM
100. 0.15µF lig
100v 0.22AF SP
100v 0.33µP Ilg
100v 0.47 irP lOg
100v 068 AP lip
260v 0.01 AP Pp
250v 0015µF 111
250v 0.022AP ay
2500 0033µF gy
250v 0047µP Pp
250v 0068µF Pp
250,, 01 ralf Pp

These Miniature High Stability carbon
Film ResWore have negligible noise
factor.
AU Resistors ± 0% (except values
over 4.7 Meg). These Resistors are even
lower In price than most 10% and older
carbon composition types.

to 5 Meg.
Sub-minlature 6p each

CAPACITORS
ELECTROLYTIC

Voltage Capitance Price
10. 22µF 7p
10v 470µF lip
16v 47µP 7p
25v 10AF 7p
25v 100AF Pp
25. 220AF Ilp
25v 470AF 14p
25v 1000µF UP
25. 2200AF Pip
35v 4 7µP 7p
35v 220AF 14p

100v 10AF ip
100v 22µP Pp
100v 47µP 14p

SPECIAL INTRODUCTORY
with all orders value LS or cover

wri will give absolutely free oneFREE
GSPK P.C. Kit for making your own

ruIntinit zif;c.,uitws.11:itortmorallinireitall c
had PpieirleodEllonPISy)..

OFFER

i
SEMICONDUCTORS
Here are nod a Pew examples
more semIcons available

1+ 25+
ACI27 up Up
AC128 19g lip
AC176 16g lip
ACYIS lap 15p
ADI61 17g Up
AD162 87p 116p
AF139 alp lip
1190107 Pp 82
BC108 Pp 7p
BC109 Op Pp
BCI47 pp 7p
BC148 Sp 7,
1190149 So 79
BCY70 141 lag
BCY7I Pop 191
FR.7,172 14p lip
BDY20 1119 710
BEE 29 149 Up
BFX30 14p Ilay
BPY60 lig lip
BITY61 1119 179
BPY63 lip lip

of our LOW Semiconductor
all at equally sansational prices

1+ 26+
BZY88C
Series 512
12 7v -30.0v) 109 9p

Nicrno 141 lap
NKT211 Mp lip
NKT212 Up Illy
NKT213 Hp lip
NKT214 lip lip
NKT218 Hp 19g
NKT219 145 1111y

NKT223 Pip 110p
NK'T224 ill Illy
NKT242 141 12p
NKT243 Slp 44y
NKT401 701 Mg
NKT402 78p ley
NKT403 84p Sip
NKT463 41. Up
0A47 Pp Sy
0A79 89 8p
0A90 4, 49
0070 UM 110

prices Many
NOW.

+1 25+
09076 Up UP
090170 114p lip
1N4001 ip fig
1N4002 ip lig
1N4003 7p Pp
1N4004 Pp 7P
1574005 10p Pp
1N4006 lip 115
1N4007 185 1611
I574146 4p Sp
2N1302 lip 15p
2E1304 UP soy
221613 141 lag
2E1711 lip 14p
2572904 pip lip
2N2905 24y Up
2572906 191 lip
2572907 Up UP
25730.111 lip lip
2113054 Pep 47p
2E3055 870 Up
(B0130)

NUMEROUS OTHER
Switches Comprehensive range
kits (to enable you to make
Copper laminate and all materials
Lamps and lampholders foe
heart Clause aerosol

ITEMS AVAILABLE INCLUDE :
of N.S.F. Toggle switches and Rotary Weer switch

year ewe switch to yore mew specification).
available to make your own printed circuit board..

every requirement. Beady Built davits and Modals'.
sprays.awl

lack Pines and sockets.
Ircoleg4lzie;siality products.

All orders value E2 or over post for.. Other orders please add 100 C. 6 p. We
only sell new products -do not confuse with 'seconds' or surplus stock.
Because of our keen prices we regret the prices apply to U.K. and B.F.P.O.
add r nly. Please fill in the coupon and send with 10p (refundable on
ordering) for catalogue.

AU. To GSPIII (SALES) LIMITED. Dept. E.E.
CALLERS Head *Mee, Hooketone Park. Harrogate, Yorkshire,

1111.0.
WELCOME

HOP 7

MON.

TO

FRI.

114.10

Nam*

Address

E.E.

B.H. COMPONENT FACTORS LTD.
DEPT. E.E., P.O. BOX 18, LUTON, BEDS. LU I ISU

POLYESTER CAPACITORS MULLARD C280. 250 volts.
0 01AF, 0 015.0 047, 3p. 0 068,0 1,0 15, 4p. 0 22,50.0 68. 10p. I SAF 2.0p.
MINIATURE ELECTROLYTIC MULLARD C426.
40F140V, 8/40. 10116, 16/40. 25125. 100 6 4. 32/10, 4p.; 200A5 /6 4V. 40,16,
80 25, 0 64 64. 10 64. 20 64, 32 64. Sp.; C437, 640/6 4, 1600 6 4, 160,25,
160 40, 9p.

Electrolytic Capacitors
rnF V
0.64 50 lfp
I 6 24p
2 15 25p
2.5 50 3p
4 10 3p
6.4 SO 3p

10 40 4p
10 SO 4p
16 15 1p
16 25 3p
20 2.5 3p
25 15 1p
25 25 3p
32 50 4p
40 6 3p
50 10 3p
50 50 7p
64 10 4p
64 25 4p
64 40 Sp
100 6 3p
100 50 Bp
250 6 4p
250 10 4p
250 IS 6p
250 25 lip
400 10 Sp
500 10 Sp
500 12 Bp
500 25 10p
500 50 12p

mF V
640 10 Bp
1000 3
1000 6
1000 12 10p
1000 25 1Sp
1000 50 35p
2000 12 10p
2000 25 15p
2500 12 10p
2500 25 30p

Znr Diodes
BZY88 type
tested and
polarity marked
all values. 2-I3V
Sp each

pF
I

V
500 2p Pol

5 750 2p MF V
10 750 2p 0 001 400
25 750 2p 0 01 60
40 750 2p 0.015 60
75 750 1p 0.022 60
100 750 2p 0.22 60
(20 750 2p 033 60
220 750 2p 0 47 60

1000 50 2fp 0 68 60
4700 30 2p I 60
0.01 30 3p 10 00

1N4001 6p pF V
1N4002 7p 0.01 350 2p
IN4003 13p 0.022 30 1p
1N4004, 9p 0 047 30 2p
bisc Ceramics 0 I 25 3p

2p
2p
ip
1p
4p
4p
4p
4p
6p
40p

BARGAIN PACKS
1410076 PCV wire 5 10 yds 30p
7 0076 PVC wire 5 X 10 yds 30p

Semi. Small Multi -cable 4 way 10 yds 50p
conductors Gen. purpose switching

2N706 10P diode 25 for 2Sp
257708 13P 80V Neon wire ends 5 for 20p
2N1303 lip Miniature Pushbutton 2 for 200
2N3866 800 Transformer 32-0-32 at 150mA SOp
2N3055 6C

108 I I0P
Red Panel Neon 15p

B
BCY30 22p MINIATURE R.F. CHOKES
BFY51 2.0p O. 22µ H, I 2AH,
135X21 16p 22µH 8p each
OC35 40p i W. 5% Resistors 1 p each or0C36 43P 100 Mi. 60p 10 0-1MIA.914 30p
7400/01/10/30 TRANSISTOR EQUIVALENTS

1Sp BOOK 40p

TERMS: Cash with order. P. 8 P. please add 10p for orders below CS.
Overseas extra. Discount: C10-10%. All goods carry our money back
guarantee if not satisfied. We have many components not listed.

enquiries welcome. List Sp stamp. Trade enquiries welcome.

All

C.

our stocks

HAD
are brand

LEY
HARLOW, ESSEX
Add 5p. P. & P. Price
S.A.E. No callers please

new with money back guarantee
AC107 lip I11'100 Bp l
AC126 lap 111'109 Op
AC127 lap 10'154 20p
0C1201 lap 10 1604 10v
AC176 25p 10'169 115
AC14IK 20p 10 '1.21. 8p,
9C14290 20p 1101043L Bp
AD149 40p B11811. 139

A D150 449 1112121, 8p
A DIM ..,,, 11C214L 8p51P)111
A D1624',` ''"'P li10116 79p
AF114 15p 1111121 50p
AF115 15p 1110130 46p
Apliti 159 1110131 59p
A1,117 15p 10194 159
111'107 Op 114550 15P

BEV5I 12P 0( '72 12p
i BRY95. 1SP Ol X1I 139
151E040:' 18p ()('MI I) 13p .

1
5110404 14p 0(213 209

. ME4101 10p 0C170 249
ME4102 12p 0C200 25p

I ME6002 149 0C201 259
905.6101 149 0025 26p
ME6102 15p 0026 Up

I 32p I 01.'29 Up
MP8511 lip' 0035 Up
MP8513 45p ' 0C36 Pip
0C41 13p 251697 18p
0('44 139 2'11171 24p
04'45 13p 2901304 Ebp
0('71 12p 27 1305 259

252646 47P
'2521176 10P
27:0173 20P
273055 499
2 53702 11P
273704 189
273703 lip
40636 65P
1E4001 49
1E4002 49
1904003 69
0C'202 79
OA90 69
0091 09
1904148 49
0(02 829

MILLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 001µF', 0.015µF'. 0022µP, Sp. 0 033µF, 0047µF, 0 068AF.
Illp. IAF, 49. 0.150% 022µF, 5p. 0 33AF, 84p. 0.47AF, 84p. 0-68AF, lip. 10µF. 18p.
1 SAF, 20p. 2-2AF, 24p.

MILLARD POLYESTER CAPACITORS C298 SWIMS
400V: 0001µF, 00(115µF, 000'12µF', 00033µF, 0.0047µF, PIP. 000601.T. 0.01µP.
0.015AF, 0.022AF, 0 033AF, Pp. 0-0470% 0068µF. 0.1µF, 4p. 0-15µF. 6p. 0-22AF, 71D.
0-3313F. llp. 047pF, lap.
1605: 0-0lAF. 0015AF, 0.022( F, 0033µF, 0-047µp, 0.068µF. ip. 01µF, gip.
0 15AF. 4)p. 0.22µF, 5p. 033µF, 6p. 0.47AF'. 71p. 0-68AF. 11p. 1 OAF, lay.

ELECTROLYTIC CAPACITORS -MULLARD (:424 SER1Es Pp each
1µF/V) 10/2-5, 40/2-5, 80/2-5, 160/2 5, 320/2 5. 500/2 5. 9/4. 32/4. 64/4.125/4, 250/4.
400/4. 64/6-4, 25/6.4, 60/64. 100/6.4, 200/0 4. 320/6.4, 4/10. 16/10, 32/10, 6410/.
125/10. 200/10, 26/16, 10/16, 20/16, 40116. 80/16, 125/16. 1 6/25. 64/25, 125/25.
25/25, 50/25. 80/25, 1/40. 4/40, 0/40. 16/40. 32/40. 50/40, 0-64/64, 25/64, 5/64, 10/64,
20/64, 32/64.

MILLARD C487 SERIES
100/40, 160/25. 250/16, 400/10. 640/0 4, 000/4, 1000/2 5. Pp. 100/64. 160/40. 250/25,
400/16. 640/10, 1250/4. 1000/6 4, 1400/2.5. 12p. 160/64. 250/40, 400/2 5, 640/16.
2000/4, 1000/10. 1600/04. 2500/2.5, 155. 250/64, 400/40. 640/25, 3200/4. 1000/16.
1600/10, 2500/6 4, 4000/2-5. 181.

RESISTORS
t watt 5% carbon 1, ..ch
4 watt 10% carbon 1p sack
range 2.70 to 10 it (3 type T115
triple rated ,1-1-4, fin oxide x 2.

pp each
ange 100 to 1 MO.

VOLUME CONTROLS
Caron truce .,ar.mn track 5h to .2)1(2
l'xf "r Line.'Single lip. Dual gang (stereo) Op.
Any type with D.P. switch lip extra
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THEY
MADE

THEIR MARK

I N this, the first half of a two-
part article, we meet the man

once described as "the Columbus
of electricity"-Michael Faraday
-who discovered how to make
electricity by mechanical means,
and gave his name to the unit
of electric capacitance (see Table
1).

Michael Faraday was born at
Newington, Surrey, on Septem-
ber 22, 1791, the third son of a
Yorkshire blacksmith who had
migrated to London. At the age
of fourteen Michael was appren-
ticed to one Riebeau, a book-
binder, who gave young Michael
time to study the many learned
books they were binding. Michael
was a good worker, with an apti-
tude for learning and as a reward
Mr. Riebeau took him to a series
of lectures, on chemistry given
by Sir Humphrey Davy of miner's
safety lamp fame.

GREATEST DISCOVERY
The young Faraday was spell-

bound not only by Davy but by
the content of the lectures, so
much so that he made notes,
bound and illustrated them, and
sent them to Davy requesting
an interview as an assistant,
although impressed Davy wrote
to Faraday saying that he should
stick to his trade of bookbinding,
"Science is too precarious for a
young man".

Then fate took a hand, Davy's
assistant was dismissed and Fara-
day was offered a job, and Davy
made what he later described as
"My greatest discovery". The
man who in later years was to
succeed him as Director of the
Royal Institute.

Everyday Electronics, October 1972

N06 Faraday
(Part 1)

By J. E. Gregory
Table I : FARAD (F)

The farad is the unit of electric capacitance. A capacitor has a capaci-
tance of one farad when a charge of one coulomb raises the potential
between its plates to one volt, hence farads = coulombs

volts
For everyday use the farad is too large a unit, and smaller units called

microfarads (symbol µF = 10-9F), nanotarads (symbol nF = 10-9F) and
picofarads (sometimes called "puffs"-symbol pF = 10-12F) are used. .

The unit was first suggested in 1867 by Latimer Clark, the English
engineer and electrician, who besides inventing the Clark standard cell
took a leading part in the movement for the systemisation of electrical
standards. The farad was adopted as the unit of electric capacitance, at
the first meeting of the International Electrotechnical conference in 1881.

ROYAL INSTITUTE
Faraday started work at the

Royal Institute on March 1. 1813,
in a humble capacity assisting
lecturers and keeping the appara-
tus polished, soon he became
Davy's experimental assistant,
and together from October 1813
to April 1815, they toured Europe
lecturing.

On June 12, 1821, Faraday
married Sarah Barnard and they
moved to apartments at the Royal
Institute where he had been pro-
moted to superintendent.

Taking up original work in
chemistry Faraday made a num-
ber of discoveries among them
benzol, and two new chlorides
of carbon, he was also much in
demand as a lecturer.

Gradually his work in chemistry
was eclipsed by his electrical dis-
coveries.

Faraday proved that a conduc-
tor carrying a current also in-
duced currents in neighbouring
conductors. On a wooden core he
wound two coils of insulated wire,
and sent electricity through one,
while the other was connected to
a meter which measured the cur-
rent. He noticed that while the
battery current flowed steadily
through the coil, the meter did
not move, but when the current
was started or stopped, the needle
jerked back and forth.

Picking up where Ampere left
off he concluded that since elec-
tricity produced magnetism, so
magnetism might produce elec-
tricity. He discovered that if
a magnet is thrust into a coil
of wire an electric current is
"generated" in the coil, when the
magnet is withdrawn the cur-
rent direction is reversed proving
that movement can produce elec-
tricity. This great discovery-that
electricity could be produced by
magnetism-was dated in Fara-
day's notebook as August 29,
1831.

He made a small dynamo in
which a current was produced by
rotating a loop of wire between
the two poles of a magnet. At
each half turn of the wire loop
the direction of the current was
reversed so that it flowed back
and forth (a.c.). Faraday even-
tually fitted a commutator to turn
the a.c. into d.c. He demonstrated
his dynamo and reported his two
discoveries of electrodynamic in-
duction and magnetoelectric in-
duction to the Royal Society in
November 24, 1831.

This is generally regarded as
the birth of the modern dynamo
and transformer, and led to the
development of the electric motor.

But Faraday had not finished
yet as we shall be seeing in Part
2, next month.
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TEA011-111

To wind up the Teach -In series we have devised the following
questionaire which should help emphasise some of the
more important points covered. We shall be publishing
detailed answers next month so please do not send your
answers in to us.
(1) To make a silicon npn transistor conduct between

collector and emitter must we make the base: (a) 300 mV
positive, (b) 300mV negative, (c) 600mV positive or
(d) 600mV negative with respect to the emitter.

(2) Generally speaking, and assuming all important para-
meters such as hFE, breakdown voltages, junction
capacitance, current and power ratings and manufactur-
ing materials are the same, do you think you could
substitute pnp for npn transistors in a circuit and simply
reverse the polarity of the power supply?

(3) Calculate the quiescent power dissipation of TR1 in
Fig. 1. Assume TR1 is a silicon transistor and its hFE is
exactly 200; the resistors are precise values and the
base/emitter voltage drop is exactly 600mV.

(4) (a) How long will it take C1 to charge up to +4V when
S1 in Fig. 2 is opened?

(b) If C1 was a "leaky" capacitor, would it take more or
less time to charge to the same potential?

(c) Alternatively, if 18V was applied to the circuit, would
the charging time be greater or less than in (a) above?

(5) Why is it sometimes necessary to put a diode in series
with the base of each transistor in an astable multi -
vibrator?

(6) A square wave has a mark/space ratio of 10 : 1. The off
time is 50mS and represents the "mark". How long is
the on time and what are the period and frequency of
the waveform?

(7) What are the absolute values of positive and negative
peaks of a sine wave having an amplitude of 4V r.m.s.
about a d.c. level of -{ 2V?

(8) Would you prefer to use a silicon or germanium diode
as a half -wave meter rectifier when the meter has a full
scale reading of 5V? There is a good reason for not
using one type! What is the reason?

RI

33.6kft

_50 H.
t -100H:
'200H:

B1
9V I

End of term test
(9) Fig. 3 shows three ways in which a transformer could be

drawn in a simple circuit. In two cases the output voltage
is in phase with the input. In one case it is out of phase.
Which is the latter?

(10) If you are going to buy a transformer to make a simple
battery eliminator power supply with a d.c. output in the
range 8V to 9V, would you select one with an r.m.s
secondary of: (a) 6-3V, (b) 9V, or (c) 12V?

(11) What would you expect the r.m.s. output voltage from
Fig. 4 to be for input frequencies of 50Hz, 100Hz and
200Hz having equal amplitudes of 10V r.m.s.?

(12) To obtain best power efficiency with least drain on
batteries, would you use a class A or class B output
stage in a transistor radio?

(13) Why do you think that many hi -fl purists prefer a class A
output?

(14) If you connect a crystal microphone to the low input
impedance sockets of an amplifier, would you have:
(a) uniform frequency response, (b) loss of bass
frequencies, or (c) loss of high frequencies?

(15) You have a new amplifier that needs a loudspeaker
having 7 ohms impedance. You have two loudspeakers
having impedances of 3 ohms and 15 ohms respectively
and you desperately want to try out the amplifier. Which
loudspeaker could you use without fear of damaging
the amplifier?

(16) Fig. 5 is the basic circuit of a simple four note electronic
organ-no component values are given and there are
5 deliberate mistakes in the fundamental circuitry-
assume the battery polarity is correct as shown. See how
many of the mistakes you can find and then try and work
out the values of all the components to make the circuit
work. (Frequencies should be in the range of 300 to
700Hz).

RI

(b)

Cl

FLYING LEAD
TO SELECT NOTE

(C)

Bt
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Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same - there has been no alternative to a soldering iron. Now for those who prefer
not to solder, there is an alternative - Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one - Masterlink - which contains all the input sockets and
output components you previously bought separately. Also in tie 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 Co is to arrange your
modules in the plinth or case of your choice and then clip them together - the work
of a few minutes.
Your hi-fi system will, as we said, match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For example a superb stereo
FM Tuner unit is obtainable for only £25.

hlate mooths you'e6sfildwiih n, we will lhndy
rmoney et once. echmiulee9,in. to wort pedactly end shoulds7deea arse le we will

service it at once and without any Cost to you whatsoever (Handed this it is retuned to us within 2 yeers of the
purchase dote. Thera will be a small chugs for mica lumber. No charge for postage by surface mail. Air mail
charged at cost.

Sinclair Radionics Ltd., London Road.,
St. Ives, Huntingdonshire PE17 4HJ.

Telephone: St. Ives (04806) 4311

Sinclair
Project 605
Amplifier

Specifications
Output- 30 watts music power (10 watts per channel R.M.S. into
3 0).
Inputs - Mag. P.U. - 3mV correct to R I.A.A. curve 20-25.000
Hz 1d6 Ceramic pack -up - 50mV. Radio - 50 to 150mV.
jAux. adjustable between 3mV. and 3V.
Signal to noise ratio - Beter than 70dB.
Distortion - better than 0.2% under all conditions.
Controls - Press buttons for on -off. P U.. radio and aux. Treble

15 to -15 dB at 10 kHz. Bass +15 to -15 dB at 100 Hz.
Volume Stereo Balance.
Channel matching within ldB.
Front panel - brushed aluminium with black knobs.
Project 605 comprises Stereo 60 pre-amp/control
unit. two Z-30 power amplifi yrs. PZ -5 power supply
unit. the unique new Maaterlink, leads and instruc-
tions manual complete in onE pack Post tree £29.95

To SINCLAIR RADIONICS LTD., ST IVES, HUNTINGDONSHIRE PEI 7 OHJ

Please send'

Name

Address

for which I enclose C29 9 , cheque, money Order cash E.E.911.
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YATES ELECTRONICS
(FLITWICK) LTD

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

BEDFORD.

RESISTORS
1W lekr high stability carbon film-vary low noise-cspless construction.

W Mallard CR25 carbon film-very small body size 7.5 a 2.5mm. 4W 2%
lectrosil TRS.
Power Values
watts Tolerance Range available

44 1.72
4.70-2-2W) E24
3  3M0-10MC1 Ell1

4

ion -IM E24IT;p
In -7.91) Ell

-I

i
;,4,

4-70-1M0 E12
10-100 E124 ,

Price
1-99 100+
1 Op 0.5p
1 Op 0.09
3 Sp 3-0p
I -0P Oap
1 Op 0 Sp
6p S Sp

Quantity price applies for any selection. Ignore (raccoons on total order.

DEVELOPMENT PACK
0.5 watt 5% lskra resistors 5 off each value 1.70 to IMO.
E12 pack 325 resistors 12.40. E24 pack 650 resistors L4  70.

POTENTIOMETERS
Carbon track 560 to VIC). log or linear (log 4W, lin 4W).
Single. 11p. Dual gang t ). 40p. Single D.Y. switch 24p.

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

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

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0 001µE, 0.0015AF, 0 0022p1E, 0.0033µF. 0 0047µE, 24p. 0 0068µE, 13.01AF.
0.015µF, 0  02.2pF, 0.033µF, 3p.0 047µF, 0 068pF. 0 I µF. 4p. 0 I SAF. 6p. 0.22,10.74-p.
0.33µF, Ilp. 0.47µF, 13p.
160V: 001µF, 0015µE. 0.022µE, 0033µF, 0047µE, 0.0613AE, 3p. 0. luF 34p. 0- I 5µF,
44p. 0 22AF, Sp. 033µF, 6p. 0.47uF. hp. Ilp. 1 OpE, 13p.
MULLARD POLYESTER CAPACITORS C2/10 SERIES
250V P.C. mounting: 0 OlosF, 00151F. 0 022µF, 3p. 0.033µF, 0 047µE. 00613µF
34P. 0 1/0. 49. 0 I SAF, 0 2.2AF, Sp. O. 33µF, 61p. 0  47AF, tip. 0 68µE, 11p. 1.0AF, 139
1 .5µF, 109. 2.1µE, 14p.

MYLAR FILM CAPACITORS 100V, CERAMIC DISC CAPACITORS
0001µF, 0002µF, 0005µF, 001µF, 0.02µF 100pF to 10,000pF, 2p each.
2ip. 004µF, 0 OSµF, 0 068AF. 0 1pF, 34p.

E LECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each
(AF/V) 10/2 5, 4012 5.130/2 5, 160/2 5, 320/2 5. 500/2 5, 8/4.32 /4.64/4, 125/1, 250/4,
400/4, 6 4/6 4. 25/6 4, 50/6 1, 100/6 4, 200/6 1, 320/6 4, 4/10, 16/10, 32/10, 64/10
123/10, 200/10, 2 5/16. 10/16, 20/16, 40/16, 80/16, 125/16, 1 6/25. 6 4/25, 12.5/25,
25/25. 50/25, 80/25, 1/40. 4/40. 8/40. 16/40, 32/40, 50/40, 0.64/64, 2.5/64, 5/64, 10/64
20/64. 32/64.

SKELETON PRESET POTENTIOMETERS MULLARD C437 SERIES
Linear: 100, 250, SOO() and decades to 5M0. Horizontal or vertical P.C. 100/40, 160)25. 250/16, 400110, 64016-4 80014, 1000/2.S, 9p. 100/64, 160140. 250125.
mounting (0.1 matrix). 400/16, 640110, 1250/4. 100016-4. 1600/2.5, 11p. 160/64, 250140 40012-5 640/16
Sub -miniature 0-1W. Sp each. Miniature 0-25W, 6p each. 2000/4. 1000/10. 1600/6.4, 2500125, 15p. 250/64, 400)40. 640/15'. 3200/4.'1000116:

1E00/10, 2500/64. 4000/2 5, ISp.

TRANSISTORS
AC107
AC126
ACI27
AC128
ACI31
AC 132
AD140
AD161
AD162
AFI 14
AFII5
AF116
AFII7
AFII8

15p
Ilp
lip29

lip
Ilp
50p
33p
36p
lOp
20p
209
lOp
389

BC107
BC1013
BC109
BCI47
BC 148
BC149
BC157
BC1513
BCI59
130131
BCH 32
BEI79
11E181
11E191

10p0p

10p
10p
13p

11ip1:
139
13p
35p
75
31pp
2.5p
ISp

6E195
12E1'50
B ETS!
B EY52
BST%
0C26
O0CC35HS

0C42
0C44
0C45
0070
0071
0072

15pllp
22p
22p
32p
45p

ISp4S
lip
12p
Ilp
lip
1

lip

OCS1 12p
OCI120 lip
OCP71 40p
ORPI2 SOp
2N2369 16p
2N2646 60p
2N1926R Op
2N29260
2N2926Y Op
2N2926G 10p
2N3054 Sap
2N3055 609
2N3442 140p
2N3702 139

2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N3710
2N 3711
2N4062
ZTX302
ZTX500
ZTX503
40362

12p

1213p9

Ilp
12.p
109
Ilplip
Il
11pp
15p
16p
16p
sap

ZENER DIODES LINEAR IC's (DIL) DIL SOCKET
rn40OW 5% 3.3V to 30V, ISp. 709 SOp 711 50p 14 and 16 pin

710 50p 748 50p 16p

DIODES
RECTIFIER
BYI27
B ZY10
RZY13
IN4001
1N4004
I N4007

1250V
800V
200V

50V
400V

1000V

IA
6A
6A
IA
IA
IA

lip
2.5p
20p

419
7p

129

SIGNAL
OARS
0A90
0A91
0A102
IN41413
BA114

7p
Sp

7p59

Sp
Up

B RUSHED ALUMINIUM PANELS
12in x 6in I2in x 2.finlOp; 9in x

SLIDER POTENTIOMETERS
86mm x 9mm x 16mm, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K 4- 10K etc. log. or lin. 609.
KNOB FOR ABOVE 11p.
FRONT PANEL 65p
18 Gauge panel 12' x 1' with slots cut for use with slider pots. Grey or matt
black finish complete with fixings for 4 pots.

E LECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.
(ANY): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.

VEROBOARD
0.1

31 Up
2 x 5 14p
3 34 Up
3 x S Up

17424 7Sp
17 x 31 1009
17 x 5 (Plain) -
17 x 31 (plain) -
17 x 14. (plain) -

24 x S (plain) -
24 a 34 (plain) -
Pon insertion tool 31p
Spot face cutter 41p
Pkt. SO pins 209

0 -IS
17p
21p
11p
2.8p
57p
711p
sip
609
429
lip
I 1 p
52p
42p
2.0p

JACK PLUGS AND SOCKETS
Standard screened 18p 2- 5 m insulated
Standard insulated 11p 3.Sonm insulated
Stereo screened 35p 3 Smm
Standard socket 15p 2 -5rnm socket
Stereo socket ISp 3- 5ron socket
D.I.N. PLUGS AND SOCKETS
2 pin. 3 pin, 5 pin 180°, S pin 240°, 6 pin
Plug 12p. Socket Op.
4 way screened cable 15p/metre
6 way screened cable 22p/metre

Sp
Sp

13p
8p
lip

BATTERY ELIMINATOR LI -50
9V mains power supply. Same site as PP9 battery.

THERMISTORS
VAI0555 159 VAI066S 15p VAI077 ISp R53 LI 35

COMPACT CASSETTES-IN PLASTIC LI OX
C90 6Sp CI20 asp

LARGE (CAN) ELECTROLYTICS
1600eF 64V 74p
2.500µF 10V 749
25000 SOV Up
2.500AF 64V SOp
2800AF 100V L3-00

3200µF
4500µF
45000
5000AF

I6V SOp
I6V 50p
23V a1-68
SOV II10

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0-01pF 10p 0.047AF 13p 0.22AF
0022PE 12p 0.1µF 16p 0.47µF

209lip
POLYSTYRENE CAPACITORS 160V 24%
10pF to 1,000pF EI2 Series values 4p each.

peerle HIGH FIDELITY
LOUDSPEAKERS

Acclaimed by the Experts

Chassis Units (Dual Cone,
Coaxial. Woofers. Tweeters,
etc.) plus Multi -unit systems
on Kit Form from Scandin -
avia's largest manufacturer.
P. F. IL A. R. Hlm Ltd. (Dept. EEIC)

Summerbridge Harrogate HG3 4DR Yorks
Tel Derby 279 (STD 0423-72)

Matching
Cabinet Kits

also available.

AERIAL BOOSTERS
We make four types of Aerie! Boosters. L45625 UHF, L12 VHF405, L11 VHF Radio
LIO M/W  SIW. Price L45, L12 6 L11 E2 9S. L10L2 45.

VALVE BARGAINS
Any 5-6Sp. 10-7110:
Eon, ECU"), EF80, EF85, EF183, EF184, EBF89, EB91, EY86,PCC.34, PCC89,
PC97, PCFRO, PCF118, PCL82. PCL83, PCL84, PCL85, PL36, PY33, PY82, PY800.
PY1101, 30L15, 30C15, 6301.2.

Ur UHF/VHF TV E7.50
THORN 850 SERIES

Untested but with complete set of spare valves. Price E7 Si. Carriage LI 50.
100 MIXED RESISTORS 60p

From watt to 2 watt and from l0 -ohms to 10 m -ohms ourchoice. Price Sip
100 MIXED CAPACITORS £1

From 220PF to 200MFD and from 1Zy/w to 500v/w-our choice M.
POST a PACKING under L1 Sp. Over EI tep. S.A.E. for leaflets on all Items.
Money back guarantee If not completely satisfied.

VELCO ELECTRONICS
62A Bridge Street, Ramsbottom, Bury, Lancs.
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That Convention
Ref. your reply to Mr. Robin -

sons comment (July issue) on con-
ventional and electron current,
may I point out the following.
(a) Conventional current is no

longer in common usage; all
secondary schools, at least in
Scotland, teach the basics of
electricity and magnetism with
reference to electron flow.

(b) All the basic laws of electricity
and magnetism are not in terms
of conventional current, elec-
tron current is now used and
has been for some time.
To sum up, electron current has

now become conventional, and the
basic rules of electricity and
magnetism not only remain as
they always were, but they are
now much more realistic. Readers
still using conventional current
may be brought up to date as far
as electro-magnetics is concerned
if they simply use electron cur-
rent and interchange Flemings
right and left hand rules.

In closing, may I congratulate
you and your colleagues for an
excellently produced magazine; I
am sure that you have given
much pleasure to the professional
as well as the beginner in elec-
tronics.

Michael F. I. McVoy
Port Glasgow

Our Teach -In author, Mike
Hughes, replies:

Thank you for Mr. McVoy's
letter which is very interesting.
Here is my reply which you might
like to publish as I think his com-
ments are quite controversial.

Mr. McVoy's comments are
very interesting but I think that
a unilateral decision to drop con-
ventional current teaching could
be very dangerous. Certainly in
most parts of England the policy
of teaching is to stay with con-
ventional current-this is the
accepted requirement for the
London University Schools' Ex-
amination Board when they come
to mark GCE papers.

Of course, all established
physics and electronics books are
written in terms of conventional
current and the more recent ones
in my possession still maintain
this standard. Provided the
student is aware of the definition
Everyday Electronics, October 1972

I do not think there is any great
harm in maintaining the situation.

I cannot agree with Mr.
McVoy's statement regarding
Flemings "left" and "right" hand
rules. Flemings rules were de-
vised assuming current flow from
positive to negative; if you change
the convention they can no longer
be called "Fleming's" rules, but
worse still; 1 have great difficulty
remembering which hand applies
to what at the moment; introduce
a reversal in sense of flow and I
bet-as with a pair of swing doors
-I will get the right set of cir-
cumstances on the last attempt!

What happens to the "Cork-
screw" rule (left hand thread
screws?) and those nice twirly
N's and S's to tell me which end
of a solendoid is the north pole?
All transistor and diode symbols
have a built in "arrow" which
depicts the direction of conven-
tional flow; if we changed the
convention sooner or later some-
one would come along and say the
symbols should be changed round.
Anyone then referring back to old
copies of E.E. would no doubt be
reading npn for pnp types!

1 have every sympathy with the
beginner who may be mesmerised
by the apparent nonsense of the
convention, but I think it is
simpler to stick with it than
change it lightly.

Mike Hughes

Clubbed!
I have been interested in elec-

tronics for some years but until
your magazine came out I had
not done anything practical. Now
I have built a couple of your
projects, due to your magazine

making it simple and basic, and
my interest has increased.

I would like to join a radio or
electronics club to further my
interest, but I'm a bit hesitant as
being a near beginner I'm not cer-
tain _f I'd be eligible. If you could
suggest a suitable club in my area
I would be very grateful.

H. Wagg
Cheshire

We do not know of a club in
your area, but there may, be a
course at a local technical college
or an evening course at a school.
Otherwise see the following letter.

Thanks to your advice in reply
to Mr. Milligan's letter (July
issue) I have since joined the
British Amateur Electronics Club
and found that it fulfils all my
requirements. As for a national
exhibition this year's has already
taken place at Penarth, Glamor-
gan on July 22 to 29. Amongst the
exhibits was a random letter
generator, designed by some of
our more experienced members,
and constructed by any members
who were willing to help.

Although our projects sound
rather ambitious (the next being
a small computer) all attempts
are made to help newcomers to
the electronics field. Nearly half
the quarterly newsletter is de-
voted to comment and articles to
help the beginner, and give that
beginner the knowledge he needs
to become proficient in pursuance
of his hobby, so, if anyone is in-
terested, I am sure Mr. Margetts
will send you details. (No, I don't
get commission!)

Andrew Cash
Bristol

Weather Coupling
"E.E. Constructionairs" may

find this tip useful for the wind
generator spindle coupling in the
Weather Station (August issue).
By cutting away the plastic sur-
round of a 2 amp plastic terminal
block, the metal inserts make a
suitable spindle coupling for a
small model makers motors.

R. A. Lygo
Oxford

If you write to us for advice, and wish to have a personal
reply you must include a s.a.e. Unforturately, we cannot
prepare special designs, circuits or wiring diagrams, to
meet individual requirements nor can we supply back
issues or answer queries concerning commercial equip-
ment, or subjects or designs not published by us.

For all technical and editorial matters, write to: The
Editor, Everyday Electronics, Fleetviay House, Farringdon
Street, London, E.C.4. Phone 01-634 4452.

For all enquiries concerning advertisements or advertisers
write to: The Advertisement Manager, Everyday Electro-
nics, at the above address. Phone 01-634 4202.
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BSR LATEST SU PERSLIM
STEREO AND MONO
Plays ir. 10' or 7' record..
Auto or Manual. A high
quality unit backed by BSR
reliability with le months'
xnarantee. AC 200/250,
Rae 131 11;in.
Above motor board Vit.
below motor board 211n.

Ell 75 Post Up.with STEREO and MONO XTAL - -
MONO -COMPATIBLE

E7.75 Pout 26PPlays all records

RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested
Printed circuit. 3 watts output. Tone and volume controls.
Complete with two knobs. output valve and recliner and
high perform.. loudspeaker. Double wound fully Iso-
lated mains transformer. AC Main.
200/250v. Response 50-12.000 cps. j'A Post
Sensitivity 300mV. I...-. 26p.

GARRARD DISCO DECK
LID POST FREE

r.,4 speeds. Play. all ,

nisei of records.
4 pole heavy duty
motor. Sin. steel a 1 ,
turntable. Plug In '
head complete with
stereo/mono cartridge. Adjustable stylus pressure. Auto -
stop. Brown and Cream finish. AC mains 110/40Y
Base plate site 12in. 81n. Operating area 141n. x 12}1n.
Above motor board Sin., below motor board 211n.
Ideal for Home Hi -Pt or Discotheque.

GARRARD Al7TOCHANGERS with Sonoto,e Cartrid.e.
Stereo Diamond and Mono Sapphire. Model 1025 110.
Model 3500 Stereo and Mono Aotoehanger 114. Post 25p.
BSR IMIIOR SINGLE PLAYER E450Turntably 4 -speed motor and separate pick-up

HI-FI PICK-UP CARTRIDGES. Diamond LP:Stereo
Storm/Mono DTA ID 60; OP94 12 50; 0P93 12 00;
Sapphire Mono OP91 2150; Power -point LP/78. 80p.

E.mWOOFER AND
TEETER KIT

1.5

WW

.75 Post 25P
Comprbing a fine example of a Woofer
lei 0 Elio. with a massive Ceramic
Magnet. 44or, Omits 13.000 line..
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 81in. square has a special Ural -
weight paper cone and magnet Ilan
10,000 11...Crouover condenser included.
Impedance Standard 8 ohms
Maximum Power 12 watts
111.eful Response U to 18,000 cps
Bass Resonance 45 cp.
SUITABLE ENCLOSURE 20 x 13 s 9in. E9 POST 25p

MODERN TEAK DESIGN

WEYRAD P50 -TRANSISTOR COILS
RAIW Fangs Aerial.. 71p Spare Cores tip
Om 1/50/1AC 83p Driver Trans. WM.. 685
I.F. P110/BCC 470 koii Up Printed Circuit, PCA1 685
kd LF.FIA/SCC lap I.B.Tuning Gang .... UP
P61/1 or PS1/I Sip We rrad Booklet 10p
PUISK Up OPTI 58p
Mallard Finite Rod 8 x flu 20p. 6 lin. 20p.

VOLUME CONTROLS
Long spindles. Midget km

K. ohms to 2 Meg. LOG or
LIN. L'S 15p. D.P. 25p.
STEREO L/8 55p. D.P. 76p.
Edge 5K. S.P .Transistor 25p

800bm Coax 4p. yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. SI 40: 60 yd. 12
FRINGE LOW LOSS
I deal 826 and colour. 1G17.11.

8in ELAC
HI-FI SPEAKERS
Dual cone plasticised roll
surround. Large ceramic
magnet. 50-18.000 cps
Base resonance
65 cps. 8 ohm
impedance.
10 watts
mane power. 23.75

E.M.I. 134 x 8in.
SPEAKER SALE!
With twin tweeters
and crossover, 10 watt £4.25State 3 or II or 11 ohm.
(As illustrated) Poet UP
With flared tweeter cope and ceramic
munet, 10 watt,.
Bass res. 45-60 cps.
seat 10,000 gauss.
Stale 8 or II or 16 ohm. Post 25p

TEAK CABINET riotedo Ec- Post UP

E225

BLANK ALL MINI1JM CHASSIS III B.R.P. 21n. sides. 7 . 41n.
45p; 9 7in. 60p: 11 0 7tn. 70p; 13 x 9114. 90p; 14 0 llin.
95p; 16 z 14ln. 911p: 11 x Sin. 600: 10 101.. SI.
ALUMIIRMUM PANELJ 16 aw.g. 6 x eln. Ilp; B x ben. lop;
14 x tin. Hip: 10 x 71n. 19p; 11 x 51a.1014; 12 x 81n. Up;
16 x 61n. Up; 14 x Ma. 34P; 12 x lka. 40p; 16 x 101n. 60p

R.C.S. STABILISED POWER PACK KITS
All parts and Instructions with Zener Diode, Printed Circuit,
Bridge Rectifier. and Double Wound Mains Transformer
input 200/240y AC. Output voltages available 6 or 9 or
12 or 15 or 18 or YO.. DC at 100mA or less.
PLEASE STATE VOLTAGE REQUIRED.
Details S.A.E. Sin Si 11 L2 ,r,(,);.7

GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.O.. Guitar. Can b. used with
Battery 9-12v. or H.T. line 200-300.. D.C. operation.
Sins If" li" x 1'. Response 25 c.p.s. to 25 ilc/s. 28db gain.
For use with valve or translator equipment. 90,Pat
Pull instruction.. .plied. Details S.A.E. 10p

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V .. 14p 250/25V 14p 50+60/350V

. 35P
4/350Y .. 14p 500/25V 205 60+100/850V 589
8;450V .. 14p 100/25V 85p 35+32(250V 1SP
16/450V .. 18p 47p 83+3.2/450V .. 33p
32/460V .. 20p 8 x 8/450V 18p 550 + 50/325V 500
25 26V .. 1011 11- 18/450V 20p 32 4 32 . 32/850V 43p
50 50y 105 16 16/450V 25p 100  50  50/l50V48p
100 26V 10p 82 -32/350V S5P
LOW VOLTAGE ELECTROLYTICS
1 2. 4. 5, 8, 16, 25. 80. 50. 100, 200m?. 15V. 10P
500roF. 12V. 15p; 25V. 20p; 50V. 308.
1000mP. 12V. 17p; 25V. 35p; 501/. 47p; 100V. 7jp.
2000mF. 6V. Zip; C,51r. .2.; 50V. 67p.
2500mF. 50y. 62p; 3000ml. 26V. 47p; 50V. 66p.
6000mF. 6V. 25p: 12V. 41p; 215V. 75p; 85V. 85p; WV. 95p

CERAMIC 1pF to 0 OlmF, 4p. Silver Mica 2 to 5000a. 4P
PAPER 350V-0.1 4p, 06 13p; lmP 115p; 2mF 150V 169
500V-0 001 to 0 05 4p; 0 1 Sp: 025 Sp; 0 47 25P.
SILVER MICA. Close tolerance 1°. 2 2-500.1 Bp; 500-2 200
pP 10P; 2.700-5.600pF 20p; 6.800.F-0 II. mid 30g; each.
TWIN OAXG. "0-0" 208pr 178.F. 65p; Slow motion drive
365  365 with 2.5  25pF, 50p: 600pF slow motion, standard
45p; small 3 -gang 0000F 11.60.
SHORT WAVE. SINGLE. 100 30p; 25pF 55p; 501F 55P
NEON PANEL INDICATORS 2.60V AC'DC Red or Am3er 20P.
RESISTORS, w., I w., 20% lo; 2 w. 5p 10 ohms to 10 meg
HIGH STABILITY. i w. 2%, 10 ohms to 1 met.. 1OP.
Ditto 5% Preferred values 10 ohms to 10 meg.. 4p.
WIRE -WOUND RESISTORS 5 watt. 10 watt, 15 watt
10 ohms to 100K, 10p each; Si watt. 1 ohm to 8 2 oh.m. 10p.

GARRARD DECCADEC SP25
MK I I RECORD PLAYER
With Stereo'Mono
Deram Cartridge
transcription
head and arm
Four speeds.
lOttiin. turntable. 0An -rumble filter

..
Bias compensation.

4... 9Laboratory motor.

SPECIAL 21850 Post
PRICE 2.5.

METAL PLINTH & PLASTIC COVER
Cut out for moat Garrard or
B.S.R. Will play with cow. in £5.50
position. Lataat deign.
Covered In black leatherette.
Antimagnetic. 12i x 145 x 74In. POST 25p
ALSO AVAILABLE IN SOLID NATURAL MAHO 3 ANT

WAX POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS AN; Pa°rbr
250-0-250 80 mA. 6 3v. 4 amp II 50
250-0-250 80 mA. 6 3v. 3 5s. Clv. ia or 5v. 2a. 12 50
850-0-350 00 mA. 6 Ity. 3 Sa. 6.8v. la. or Iv. 2a. fli 00
300-0-800, 120mA.. 6 Ily. 4a. OLT.; Sly. Ia . 13 26
MINIATURE 200v. 200mA.. 6 liv. la. 21 x 250 tin. 76o
MIDGET 220y. 46 mA., 0 85. la. III x SI x Mo. Sup
MINI -MAINS 20v, 100mA. 11 /4 11 ' 1 Ila. ... 50P
HEATER TRANS. 6-35. 3 a. 60p
Ditto tapped sec. 1 4 v., P. 3. 4. E 6.8 v. 14 amp . 95e
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs
at 2 amp. 3, 4. 6. 6. 8. 9. 10. 12. 15, 18, 24 and 80 v 12 25
1 amp.. 6. 8, 10. 12. 16. 18, 20. 24, 80.86, 40. 48. 60 12 25
2 amp. 6 8. 10, 12. 16, 18, 20, 26 30, 86, 40. 48, 60 23 25
5 amp. 6, 8, 10, 19 16. 18. 20. 24, 30. 36, 40, 48, 60 U 75
AUTO TRANSFORMERS 116,. to 230.. or 030.. lc 115r.
160w. 12 25; 600w. 26 Ph; 750w. 210; 100w. 214.
CHARGER TRANSFORMERS. Input 200/260..
for 6 or 12... 11 amp., 61 50; 2 amp 21 80; 4 amp. 12 50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 11 amp. 40p; 2 amp. 55p; 4 amp. 85p
LUCAS 2DS500 Bridge 70V 6 amp 21.

MAINS ISOLATING TRANSFORMER
Primary 0 - 110 - 240V. Secondary 0 - 240V. 3 amps.
720 watts. Insulated terminal.. Varnish impregnated.
Fully enclosed in steel use with tiring feet. Famous make.
BARGAIN OFFER 210, Carriage 50p.

inch DIAMETER WAVE -CHANGE SWITCHES 25p.
p. 2 -way, or 2 p. 6 -way or 3 p. 4 -way 25. each. 1 p. -2-way.

or 4 p. 2 -way, or 4 p. 8 -way 25p.
TOGGLE SWITCHES, so. 14w: do. 18P; dp. dt. 2311

'THE INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER
500460, A.C. r),,35 Met
Leaflet S.A.E.

ALL MODELS "BAKER SPEAKERS" IN STOCK
111 -Pi Enclosure Manual containing 20 plans, erosion?
data and cubic tables. 42p Port Free.

BAKER I lin. MAJOR £9
11111.1

30-14.500 c.p.s.. ltin.
double cone. woofer and
tweeter cone together 7 t with a BAKER ceramic
magnet assembly having
a flux density of 14.000
gums and a total flux of
145,000 Maxwells. Bass
resonance 40 c.o.. Rated
20 watt.. Voice coils
3 or 8 or 16 ohms. Post Free
Module kit. 30-17,000 c.p.s.
with twsetor, crossover.

".. 14- baRle and LI I.50Wilmette..
BALER "BIG -SOUND" SPEAKERS

'Group 25' , 'Group 35"Group 50'
12 inch gg F Ill inch fQ

15 inch £2025 watt 35 watt  60 watt
3 or 8 or 15 ohm 8 or 8 or 15 ohm 8 or 15 ohm
TEAK HI-FI SPEAKER CABINETS. Fluted wood front
For 12in. or 101n. dia. speaker 20. 18 xlitn. IS. Post 25p
For 13 8in. or Sin. speaker 16. 10 .' ftin. 15. Post 214
For 10 6in. or Sin. speaker 16  3  Sin. 24. Post 25P
LOUDSPEAKER CABINET WADDING 18in. wide. 15p ft

GOODMANS 61 ill. HI-FI WOOFER
8 ohm, 10 watt. Large ceramic magnet.
Special Cambric cone surround. Frequency
response 30 12.000 cps. Ideal P.A. Column..
HI -Fl Enclosure. Systems. etc. £4

ELAC CONE TWEETER
The moving coil diaphragm Rives a good
radiation pattern to the higher frequeneleg
and a smooth extension of total response
from 1.000 cp. to 18.000 cps. Sirs Ili
3i Pm. deep. Rating 10 watu. 3 ohm
or lb ohm models. 1.0n

." Post 101
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeter. 2-16kcts. 10W B ohm or 15 ohm 1160.
De Luxe Horn Tweeters 2-13 Kea, 15W, 15 ohm 111.
TWO-WAY 3000cps CROSSOVERS 3 or It or 15 ohm 95p.
SPECIAL OFFER! 80 ohm kin.; 65 ohm. Do.; Sin.
25 ohm, 2,1n. dia.; 31n. dia.; 6 x Sala.; 6x51,.I EACH
15 ohm. Silo. dia.; 6 41n.; 7 . 41n.; TYPE
3 ohm. Olin. Sin. 6 Si,.
LOUDSPEAKERS P.M. 8 OHMS. 7 x 41n. 21.26; tliin. 21 501
8 5in. SI 60; 8 t 2.1n. 90p 8 in. SI 75; 10 x Stu. 21 90.
RICHARD ALLAN TWIN CODE LOUDSPEAKERS
Sin. die. 4 watt; 10m. till. 5 watt; lkin. dia. 6 watt
3 or 8 or 15 ohm models 21 00 each. Post 15p.
VALVE OUTPUT TRANS. 25p; MIRE TRANS. 50:1 UP.
5 WATT MULTI -RATIO, 3. 8 and 15 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 Inputs speech and
music. Mining facilities.
Response 10 50,000 eps. Matches
all loudspeakers. A.C. 200/250V.
Sepaute Treble and Bass Controls.
Guaranteed. Details S.A.E. E49;r.
PAROAIN AM TUNER. Medium Wave. £4.50Transielor Soperhot. Ferrite aerial. 9 volt.
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlkhts and sound effects to recordings.
Will mi. Microphone, record., tape and tuner /3.50
with separate control. Into single output. 9 volt.
STEREO VERSION OF ABOVE 11460

BARGAIN FM TUNER 88-108 Kea Six Transistor. 9 volt
Printed Circuit. CaUbrated slide dial tuning. £12.50
Walnut Cabinet. Size 7 6 . Curb
BARGAIN FM TUNER as above less cabinet £8.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pnll Ready built. with volume control. 9v. £3.50

COAXIAL PLUG Sp. PANEL SOCEL FS 6p. LINE 18p
OUTLET BOXES. SURFACE OR PLUSH 25p.
BALANCED TWIN FEEDERS 5p yard. 300 ohms.
JACK SOCKET Std. open -circuit 14p, closed circuit 23p;
Chrome Lead Socket Op. Phono Plugs 5y. Phone Socket 59
JACK PLUGS Std. Chrome 15p: 3 5mm Chrome 14p. DIN
SOCKETS C... 3 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead
3 -pin 18p; 5 -pin 2,5p. DIN PLUGS 8 -pin 18p; 5 -Pin SIP.
VALVE HOLDERS, 5p; CERAMIC Sp; CANS

HI-FI STOCKISTS RETURN OF POST DESPATCH MINIMUM POST AND PACKING 1515 CUSTOMERS FREE

E.M.I. TAPE MOTORS Port 15p.
120,. or 240v. AC. 1.200 rpm. 4 pokev135mA. Spindle 0 187 0 7bin

'" asMae 31 It v kiio. (illustrated)
BALFOUR GRAM MOTORS
120v. or 240v. A.C. 1.500 r.p.m. 4
50mA. Spindle 1 x 8/80. Mu H;
21 x 21 x Mo. Post Up

CAR PARK CALLERS WELCOME

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CRODON
o eon 9-6 p.m. (WednesdaysSaturday 9Y- p.m.)

Radio Book A Component List. Sp. Wm.. guarntoo. (Export: Remit cash and extra wastage.) Buses SO. 68, 159 Rail Selhurst. Tel. 014114-1665
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SEW --orP\ HiFir-EAgl,\J\J
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS,

EDUCATIONAL AUTHORITIES. ETC.
 LOW COST  QUICK DELIVERY  OVER 291 RANGES IN STOCK

 OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CL EAR PLASTIC BAKELITE PANEL

METERS METERS
TYPE S-80

80 mm.
square fronts

20V. D.C. ill 10 50µA El 20
50uA 18 60 &Oil. D.C. IS 111 50-0-50µA U 11
60-0-60µA 13 48 800V. D.C. IS 111 100µA kg II
100µA ... 63 45 1 amp. D.C. 113-111 100-0 100µA 13 00
100-0-100szA 13 lb 6 amp. D.C. 111.10 500µA 12 75
1100/sA 13 20 300V. A.C. 18.10 ImA 12 60
ImA .. 13 10 I' Meter 62 76 20V 22 60

TYPE SW.100
100 x 80 mm.

ani. A 43 60
50 0.60µA U 10
100
1

µA
00-0-100µA  00

200µA 13 00
5000A 62 90
500 0-600/sAu 80
1mA 12 80
1-0-1mA 62 80
6mA 112 80
10mA 62 80

50V. D.C. 12 80
800V. D.C. 1230
1 amp. D.C. 8 50
5 amp. D.C. 12 SO
300V. A.C. 12 SO
Vit Meter IS 37

"SEW" CLEAR PLASTIC METERS
Type MR.85P. 41in. x 41in. front..

150mA ... 12 80
100mA ... 12 80
600mA ... g2 80
lamp.....6280
6 amp. ... 80
16 amp.... 12 80
30 amp..... 12 90
20V. D.C.. 1280
50V. D.C. 12 30
150V. D.C. 12 80
300V. D.C. 62 80
I6 V. AC.. 12 80
300V. A.C. 52 80
S Meter ImA 12 87
VU Meter.. 1300
I amp. A.C. 12 80
5 amp. A.C. 12 80
10 amp. A.C. 62 80
20 amp. A.C.111 SO
30 amp. A.C.11-80

Type 116.52.11. Olin. square hunts.
50/AA 5110 10V. D.C... 11.00
60-0-50µA 62 60 20V. D.C... II 00
100µA 12 60 50V. D.C... 62.00
100-0-100/a 12 50 300V. D.C. 12'00
1100mA 12 30 I6V. A.C. E'10
ImA 62 00 300V. A.C. 8'10
ImA 62 00 8 Meter 1mA 50 10
lOni A 62 00 VU Meter . 10
fOmA 12 00 1 amp. A.C. 0240
100mA . 42 00 6 amp. A.C.' 12 00
1100mA 12 00 10 amp. A.0 '12 00
I amp. if 00 20 amp. A.C. U 00
I amp. 62 00 30 amp. A.C.21 00

Tips 3111.111P. Sits. x fronts.
sopa .... 43 37 10V. D.C.. 62 20
80-0-50/4A 112 76 120V. D.C.. 12 20
100µA ... 12 75 60V. D.C.. 12 20
100-0-100µAl2 65 160V.D.C. 12 20
1100µA .... 42 65 300V. D.C. 62 SO
1100/sA .... 62 40 16V. A.C. 12 30
1100-0-600µA 12 20 60V. A.C. 12 30
1mA 12 20 180V. A.C. 12 30

12 20 300V. A.C. 52 80
lOniA 12 20 200V. A.C. 52 50
liOm A 12 20 8 Meter ImA 22 37
100mA . 12 20 VU Meter 13 37
500mA 42.20 60mA A.C. 1220
1 mop. 112 20 100mA AC *12 BO
0 amp. 6220 200mA A.C.12 20
10 amp 12 20 600mA AC 12 20
15 amp. 62 20 I amp. All  12 20
20 amp. 62 20 5 amp. A.C. 12 20
30 amp. 1112 30 10 amp. At  22 20
50 amp. 62 60 20 amp. A '22 20
1V. D.C. 820 30 amp. A i " 12 20

*MOVING IRON-
ALLOTHERS MOVING COIL

Please add postage

SEW EDUCATIONAL
METERS

Type ED.107. Sias
ov.rall 100mm x
90mm x 108mm.
A new range of high
quality moving coo
Instruments Ideal
for school experi-
ment. and other
bench application..
3' mirror male. The

meter movement la easily accessible to
dinnonstrate internal working. Available
In the following ranges:
50µA 1.00 20V d.e. .... 64 40
10111. 6415 60V d.c. 64'40
1mA 1'40 aoov o... ... so 40
110-0-60µA 14416
1-0.1mA. 14.40 Dard range
IA d.e. . g4 40 600mA/5.4 d.e.14 45
IA d.a 114-40 6V/60V d.e... 1R
10V C. 14-41

Type MR 38P 1 21,321n. maws fronts.
OOmA 60
00mA 11 60
00in A 11 60
50mA 11 60
amp.. . II 60
amp. .. II 60
amp..... SI 60

0 amp. .. II 60
600A . MIA V. D.C. .. 11 60
60-0-60µA 11150 01/. D.C... 11 60
100µA SI-N 6V. D.C... 11 60
100-0-100µA1175 20V. D.C... 60
2110µA .... 1116 00V. D.C. 61 60
500µA el 60V. D.C. 111 60
600-0 500/4A 11-110 00V. D.C. III 80

11.80 500V. D.C. 11 60
1-0-1mA 1110 KW. D.C. 11 80
2625A 11.00 6V. AZ... 11 70
6mA 11-110 60V. AZ... SI 70
10mA 111.110 60V. A.C. Al 70
20mA SUDO 300V. A.C. II 70

11 N 500V. A.C. 11 70
100mA 11.00 II Meter ImA II 70
160na 11.111 VU Meter. 62.10

Tip. MR.401.. Ma. moan front.
50/1A 00.10 6 amp..... 11.70
60-0-50µA IS 10 10V. D.C... 11-70
100µA 112.10 20V. D.C... 11 '70
100-0-100/a11.117 60V. D.C... 61.70
2000A 11-87 300V. D.C. 11'70
600µA . 1175 15V. A.C... 11-10
000 600µA0170-0- 300y. A.C. 11.10
1mA 11-70 6 Meter ImA111-111
5mA 6170 VU Meter 1216
10mA 61.70 1 amp. .C.111-70
60mA 111.70 a amp. A.C. 11.711
100mA 61.70 10 amp. A.C.61-70
500mA 11'70 20 amp. A.C.111 -70
1 amp .. 11.70 30 amp. A.C.11 -70

"SEW" BAKELITE
PANEL METERS

Type MR 65. Itsin. square !roots
I amp. 11 96

CBI

250A . . 23 60
50µA 12 71
20-0-50µA 12 06
1000A . 12 36
100-0-100mA 12 16
600µA U SO
1mA IL%
1-0-ImA 1155
8mA 11111
10mA 11911
50mA SIES
100mA aim
500mA 11.110

2 amp. 11 96
5 amp. 2' 96
15 snip 96
30 amp 96
50 amp I 96
ISV. D.C.It 96
10V. DC 96
20V. Il 95
60V. D.C. 98
160V. D.C. 6 95
300V. D.C. I 96
30V. A.C. 1 95
60V. A.C. 1 06
150V. A.C. 0 95
300V. A.C. I 06
600mA A.C.
1 amp. A.C. 11.
5 amp. A.C. II
10 amp. A.C. 11'N
20 amp. A.C.01'N
30 amp. AC.11 1111
50 amp. A.C.111 -115
VU maw .. 62-10

EDGWISE METERS
PE.70. 3 17 81115. X 1 15/1100. x

21 In.
50uA U 10 500/zA .... MTh
50-0-60µA saw ImA0.451000Anoo A.C. 12-41100-0-100µA use 300V.

2000A MIN VII Meter.. PI 41

had for illostrstsd brochure en SEW
Panel Miters discounts for triantillee.

MULTIMETERS fop!_ purpose/
EDOEI MODEL MOE
20.000 O.P.V.
Overload protection.
6/23/100/600/1000 VDC.
10/30/250/1000 VAC.
50 uA/250 mA. 20K/2 meg
ohm. -5 to + 62db.
111 57. P. A P. 16p.

MODEL PL4011
20k a/YOlt D.C.
ek I1/Volt A.C.
Elms wale.
-6/3/12/30/120/400V
D.C. 3/30/120/800V
A.C. 60/8000A/130/
600 mA. 10/1001/
1 Meg /10 Nana.

20 10 + 46.1b 1/1-074 PA P1213

MODEL IOU 87 Ranges.
Giant 61in. Meter, Polarity
Reverse Switch.
Seraltivity: 50K/Volt D.C.
6K/Volt A.C. D.C. Volta:
120, -28, 1.28, 5, 10. 26,

50, 115, 250, 600, 1,000V.
A.C. Volts. 1.5, 3, 5. 10, 26,
60, 125, 280, 800, 1,000V.

D.C. Current: 28, SOMA, 2.6. 5. 25. 60, 250.
500mA, 6, 10 amp. Resistance: 2K. 105,
100K, 1MEO, 10E20. Decibels: -20 to
+85 dB. 111.40. P. A P. 175p

1111351 MODEL 7005
100.000 O.P.V. Overload pro.
tection. Mirror scale. -3/'6/1.2/
1-5 / 3 / 6 /12 /30/60/ 120/ 300/
600/1200 VDC. 14/3/6/12/
30/60/150/300/600/1200 VAC
15/30vA/3/6/30/60,150/300
mA. 6/12 AMP DC 2K/200
K/2 Meg/20 megotin.. -20 to
+63db. 112-60. P. 1 P. 20p.

ROUND SCALE TYPE PENCIL TESTER
MODEL TS Al

Completely portable. simple
to nee pocket sized Meer.
Rang.. 0/3/30/300V AC
and DC at 2.000 o.p.v.
Reelstance 0.20K ohm..
ONLY 11.07 P. 6 P. 13p

TEE MODEL 117 P.E.T. ELECTRONIC
VOLTMETER

Battery operated,
11 meg Input. 26
ranges. Large 41'
mirror male. Size

41' x 21'.
DC VOLTS 0 3 -
1200V. AC VOLTS
3 - 300V RMS. 8.0 -
ROOV P.P. DC CUR-
RENT 12- 12MA.

Resistance up to 2000M ohm. Decibels
- 20 to + 51 db Complete with lea./Instruc-
tions 117.60. P.  P. 20p.

Mocha S-100TR MULTIMETER
TRANSISTOR TESTER

100,000 o.p.v. MIRROR SCALE
OVERLOAD PROTECTION

0/-12-6/3/12/30/120/600
V DC. 0/6/30/120/600 V. AC.
0/12/800uA/12/30CMA / 12
Amp. DC. 0/10Kb. MEG/
100 MEG. -20 to 4- 50 db.
0.01 - -2 mid. Transistor
teeter measures Alpha.
Beta and Ico. Complete
with batteries, Instructions
and leads. 113-N. P/P 20p.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20c. to 200
tc/. on 4 bands.
8.1.re: 20cp. to

F 30 ko/s. Output
impedance 6.000
ohms, 200/250V.
A.C. operation.

.1..5, Supplied brand
new and guaran-
teed with instruc-

tion manual ant lead.. 117'60. Carr. 3716'

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover -

Mg 120 kc/s-260
Mc/. on 6 bands.
Directly calibrated
variable B.F. at-
tenuator. Operation
200/240V. A.C.
Brand new with in.
etruction. 116.
P. 1 P. 371p.
S.A.E. for details.

MODEL LT.101 1000 O.P.V.
0/10/50/250/1000 V. D.C.
0/10/60/250/1000 V. A.C.
0/1/100 M.A. 0/150 K ohms.
11'17. P. & P. 15p.

TEX MODEL MD.120
Mirror scale. 20k/Volt D.C.
10k a Volt A.C. 30/60/800/
600/3,000 V. D.C. 6/120/
1.200 V. A.C.
Current 0-6OuA/0 - 12/0
300mA. 0-60K/0-6 Meg a
-IC to +63 dB. 84 011.
P. 1 P. 15p.

MODEL 600 $0,000
with overload protection
mirror scale 0/5/3.5/10/25/
100/250/500/1,000 V. D.C.
0/2.6/10/26/100/260/600
1.000V. A.C. 0/60mA/6/50/
500mA. 12 amp. D.C.
0/00/E/8 Ileg./110
1111175. Post paid.

TEE LAB SIETE&
100,000 O.P.V. 65In.
Beale Buster Short Cir-
cuit Check. lienaiHrity:
100,000 O.P.V. D.C. 55
/Volt A.C. D.C. Volts:
-8, 2.5, 10. 60, 250, 1,000
V. A.C. Volt.: 3, 10. 50,
60. 250, 500, 1.000V.
D.C. Current: 10, 100µA,
10, 100. 1100mA, 21, 10

amp. Resistance: 1K. 10K. 1001C. IOMEO
ISOMEOQ..Decibels: -10to +49 db. Plas-
tic Cam with Carrying Handle. Wise 75In.
I Olin. is 31in. KS W. P.  P. 26p.

PUSSIAN 22 RANGE MULTIMETER
Mosel I .1.:7 {.

A brut clam versatile in.
'Ailment manufactured In

S.R. to the highest
standards. Range.: 2.5/10/
50/150/500/1000v D.C. 2 5/
10/60/260/500/1000v A.C.
DC Current 100 wA/1/10/
100mA/IA. Resistance
300 ohms/3/30/300K/3M(1.
Complete with batteries.
test lead., Instructions and
sturdy steel carrying case.
OUR PRICE 1111.117 P.  P.
2.5p

TO -3 PORTABLE OSCILLOSCOPE
310. tube. Y amp. Sensitiv-
ity 0.1v p.p/CM. Band-
width 1 5 cps -1 5 MHz.
Input imp. 2 meg L7 20pF
X amp. sensitivity 0-9e.
P-p/CM. Bandwidth 1.5 cps

800K Hz. Input Imp. 2
meg I) 206F. Time base.
3 ranges 10 cps -300 KHz.
Synchrontration. Internal/

external. Illuminated scale 140 x 115 x 330
mm Weight 151 lb. 2201240V. A.C. Supplied
brand new with handbook. 140 00. Carr. 60P

HONETWILL
DIGITAL

41i1R11010.,

VOLTMETER
VT.100

be panel or
bench mounted.
Bas'e meter mea-
sures 1 volt D.C.
but can be used to meow* a wide range of
AC and DC volt, current and ohms with
optional plug in cards. Specification: Accu-
racy: * 0-2. t 1 digit. Resolution: ImV.
Number of digits: 3 pl. fourth overlong*
Mgt. Overrange: 100% (up to 49991. Input
Impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment. Automatic zero-
ing. full scale adjustment against an Internal
reams. voltage. Overload: to 100v. D.C.
Input: Fully dotting (3 poles). Input power:
110-230v. A.C. 50/60 cycles. Overall size:
1511n. x 2 13/161n. u 8 3/161n. AVAILABLE
BRAND NEW AND FULLY GUARAN
TEED AT APPROX. HALF PRICE.
MHYM. Cu,.. 506.

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

Also see next two pages
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rall/PAWAT
SAVE UP TO
33'5% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS
UR
CA601.
C1291
Id P60.
610
510
310
810
MP110/

08006 .. 112 90
MP60 TPD1 117111
111P60/TPDI/

0800* .. 119 60
MP60 TPD2 115 40
1110 TPD1 1120 35
610 TPD1 118 20
110 Package* 19 56
HT 70 .... 614 99
EIT70/

0800. .. 117 26
HT 70 Pack 121 60
11T70/Pack/

0800. 1211 95

14 07
06 60

/10 40
114 07
ill 50
19 40

238 46

0AIMARD
0026 T/C.. 18 60
1013 19 26
Bra III 110 23
131.665 113 46
AP76 118 86

401 11111100
ZERO 100A WM
ZERO 1006 SITM

Gouts=
0169/2 .... 111897
191.69/2/P .. nem
0172 MOM
0L79/P 130 66
0176 131 33 Solid state. Coverage on 6 band. 206-420
GL76P sass 2.98 65 K Hz and 55 to 90 MHz. Illuminated slide
LID76 ... 13 9b rule dial. Bandspread Aerial tuning. UFO.
L/D72 23 56 AVC. ANL. '8' meter. AM/CW/88 B. Into -
099 122 20 grated speaker and phone socket. Operation
01816P/C 165 26 2201240. AC or 12. DC. Rise 326 z 266 z 160

25 25 mm. Complete with instructions and circuit.
0101 122 20 131150. Carr. 50p

SZYWOOD LION COIDRINICATION
RECEIVER

TELETON F.2000 AM/FM
035 BO STEREO TUNER AMPLIFIER
131 35 -
182 66 Ir -

=ORM '"'"" memmomalf
TD125 ... 167 60
TDI26AN 1102 50 ,.  * * 
TX25 17 40 '
TD160 129 50 Probably the popular budget Tuner/
TD150A II 138 95 Amp. and now offered at a ridiculous low
TD160AB II 139 95 price. 6 watts cm.s. per channel. Tape/Cer

5L72B .... 622 06 TD150 Plinth 13 80 phono inputs. AFC/Built-1n MPI. List 661.
5L9611 .... US 60 TIII 66.1 OUR PRICE MIL Carr. 60p.

PIONEER
PL12AC
PLI6C
PLA36

1 Mono  Stereo Cartridge
All other models lee. Cartridge
Carriage 609 extra any model.

ERODED DECK PACKAGES
Deck. supplied with
artridge ready
wired in teak ven-
eered plinth with
*Over.
Garrard 2026TC/9TAHCD ... 11996
Garrard S126 III/9TAHCD 116.95
Garrard 11P25 111/0800 118.60
Garrard 8126 III 1M76.6 1119 50
Garrard 8P36 III/M44-7 119 75
Garrard SP25 III/1144-E 120 95

P20 111/13000 (Play on PACT 119 75
award AP76/0800 /28 76
sward A P76/6176.6 130 25
arrard A P76/3166E 132 26
arrard A P70/M76EJ 134 26
award AP76/(11400E 130 76
OR McDonald MP60/0800 119 96
OR McDonald MP130/M44.7 120 95
SR McDonald MP60/M44.E sass 121 60

Goldring 13L72/0800 66460
Goldring 0176/0800 14196
Ooldring OL76/13800E 1144.55
Carriage 60p any item.

TRANSISTORISED L.C.R. LC.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges. R.
10-11-1 meg II
4 Ranges ± 1%
L.1 is If Ill

HENRYS 6 Ranges9 - ;,C.10pP± 1110m Fd.
6 Ranges ±2%. TURNS RATIO 1:1/1000
1,11100. 6 R000. ± 1%. Bridge voltage at
1,000 cp.. Operated from 9 volts. 100µA.
Meter Indication. Attractive 2 tone metal
MIL Size 71 x 6 x 3m. 120. P.  P. 25p L

* TRANSISTORISED FM TUNER
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 x 4 x 241n.
3 I .P.
Double tuned dis-
criminator. Ample
outpnt to feed most

amplifier.. Operates on 9 V battery. Coverage
ready for use. ?an -

tang k value for money. 141173 P. & P. 124p.
Stereo multiplex adaptorsfni

0H7 MITA PREAMPLIFIER
5 microphone In-
puts each with
Individual gain
control* enabling
complete mining

facilities. Battery operated. 91' 6' x 3'.
Inputs Mica 3 x 3mV60K .2 x 3rnV 600 ohm.
Phono meg. 4mV 6010. Phono ceramic
100mV 1 meg. Output 260mV 100K.

15.97. P.  P. 20p.

SINCLAIR IC -12
UM Pelee

EVIS
OUR

PRICE 
1 .80

145.1600W STEREO

LATEST CATALOGUE
Our 7th edition gives full details of a
comprehensive range of HI -1,1 EQUIP-
MENT, COMPONENTS. TEST EQUIP-
MENT and COMMUNICATIONS EQUIP-
MENT. FREE DISCOUNT COUPONS

VALUE 1109
320 page.,
fully Mow
Waled and
detailing
thousand. of
bargain.
SEND NOW

1 .0011

 +1,-.

its

IILL

111

ONLY

40 p
P&P
10p

P.  P. 100

AMPLIFIERExceptional
budget price

lamplifier. All sili-
con transistor.
Handsome Wal-
out case. Switch-
ed Input selector,

separate balance, volume treble, bass con.
(role. Output 2 x 6W EMS. Inputs Mag. Tape,
Ital. Tuner, Tape Out. 114-711. Carr. 37p,

1194.001 HEAD-
SET AND BOOM

MICROPHONE
Moving coll. Ideal foe
language teaching, ci,m-
nittnIcations. Headphone
Hop. IC ohms. Micro-
phone Imp. 200 ohms
1'M, P.  P. 16p

41.74,L;

WHARFEDALE MID-
RANGE 111-91 UNITS
A. used in world famous
system. 15' dia. Impedance
4/8 ohms. High dux cera-
mic magnet. 20 watts rms.
Brand new 1160. Carr. 97p.

MICA. MO AUTOMATIC
VOLTAGE
STABILDER
Input 88-126 VAC or 176.
260VAC. Output 120VAC
or 240VAC. 200VA rating.
11197. Carr. 60p.

'ELM AF -SA SOLID STATE ROE
SQUARE WAVE CIL OSCILLATOR

Sine le -200.00n He: Square 18-60,000 Hz
Output man.
+ 10 dB.
(10 K ohms..
Operation in-
ternal batteries
Attractive
tone case 7r
x x 2'.

Price 11766.
Carr. 171p.

SINCLAIR EQUIPMENT

Protect 60
Package
°Sere.

2 a Z30 amplifier. eters.° 60 pre -amp, P25
power supply. 11696 Carr. 370. Or with
PZ6 power supply 116.00 Carr. 971p. 2 x 7.50

amplifier, stereo 60 pre.amp. PZ8 power
supply. 1126. Carr. 3: p.
Tranaformer for PZ8. 16979 extra.
Add to any of the above 14 46 for active
alter unit and 116.1 for pair of 016 speakers.
Project 60 FM Tuner 116 76. Carr. 374.
All other Sinclair product, in stock.
2000 Amp 1211 Carr. 371p.; 9000 Amp
1118.60 Carr. 374p.: Neoteric Amp 114696

Carr. 371p IC12 111.110 Poet 10p
NEW PROJFA,T 606 - 110097. Carr. 37p.

1002/2403 SMITHS SYNCHRONOUS
GEARED MOTORS
Built In gearbox. All brand
new and boxed. 60 RPM
CW 90 RPM CW ; 211,HE
ACW; 2R/HR CM; /HR
DAY CM; 10 RPM ICW:
20R/11R ACW.
110p each Pat 12p.

SDH 113 111-121 PHONES
Input 8-160 Frequency
20-18,000 Hz Wereo cc
mono .witch, separate
volume controls each
earpiece, padded head-
band. U 97, P/P 201/

HELICAL POTENTIOMETERS
ITT MCPM1S 10 TURN 29 WATTS
Available 500 ohm, 1K, OK ohm. 11126 owl
P.  P. 15p.

/40Wkle Angle lmA Estate
MWI.6 60inm square g3.971
MW1.8 80mm square 94 971

P.  P. extra

SPECIAL OFFER!
SINCLAIR PROJECT 60
STEREO FM TUNER

The first tuner In the world to use the phase
lock loop principle -as used for receiving
slimals from space craft because of Re vastly
improved Menai to nolae ratio. Provides
fantastic results even in difficult areas.
Tuning range 873 to 108MHz. Automatle
stereo Indicator. Sensitivity: 2uV. AFC
range ± 200K Hz. Signal to noise ratio:
66dB. Output voltage 2x 150mV. Oper-
ating voltage 25-30V. ZPS, Size 99 0 40 x
207 rum. REC. LIS% PRIOR £25.
OURW PRIM Li 5.75 P.& P.

ILY
Carepsalrgis offer -bey now and sera owe

RP614 REGULATED POWER SUPPLY
Solid elate. Variable output 0-24v DC up to
1 amp. Dual wale meter to monitor volt -,.eV. and current

Input 220/240v AC.
Size 185 x 85 X
I 05mni. 5/ 97.
Y. k P. 20p.

P2.100011 REGULATED
POWER SUPPLY
Solid state. Output 6, 
or 12 volt DC up to
amps. Meter to monitor
current. Input 230/240v
AC. Sire x 31' x 69'.
111-97. P. & P. 26p.

LAPATIFITZ HA -600 SOLID MATE
RECEIVER

'''' General coeragis
150-400kc/a 960
kci.-30incis. FIT
front end. 3 mech.
filters, product
detector, variable
R.F.O., noise limi-

ter. S. Meter. Bandepread. RF Gain. 10' 3
W n W. 18 lb.. 220/210.. A.C. or 12v. D.0
Brand new with instructions. 160. Carr. SOD.

UNNANI
RICEVER
4 Bands covering 650kc/e-30mc/.. B.P.O.
Built-in Speaker 220/240.. A.C. Brand now
with instructions. 1116711. Carr. 171p.

AUTO TRANSFORMERS
0/116/230V. Step up or step dowu. Fully
shrouded.

SD W. 111210 P.  P. 18n
160 W. 91170 P.  P. 18p
300 W. 6310 P.  P. 239
600 W. MI6 P. & P. 33p

1004 W. 67.50 P.  P. SSP
1500 W. 110110 P.  P. 43p
2250 W. 417.26 P.  P. g0T.
0000 W 11111 00 P. a P. 81

POWER RHEOSTATS
High quality ceramic wn.troction. Windings embedded in vitreous
enamel. Heavy duty bush wiper. Continuous rating Wide range
ex -stock. Single hole flx.ng, 4m. dia. shaft,. Bulk quantities available.
35 WATP.10/26/60/100/11/0/600/1000/1500/2600 ur 6000 ohms. 90p. P. & P. 71p.
60 WATT. 10/26/60/ 100/250/600/1000/2600 or 5000 ohms. 11 15 P.  P. 71p.
100 WATT. 1/6/10(25/60t100/250 /500/1000 or 2500 ohm. SIU P.  P. 716.

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Exce3ent quality . Low price . Immediate deliver,

8-260B Panel Mounting
1 Amp 17 00

2.6 Amp 18 06
Please add postage

ALL MODELS
INPUT 230 VOLTS,

60/60 CYCLES,
OUTPUT VARIABLE

0-260 VOLTS.
Special diwouuts for quantity

8-260 General
Purpose Bench

Mounting
1 Amp 17 00

2.6 Amp 1806
6 A 111P 11176
8 Atop 116 90

10 Amp 122 60
12 Amp 12310
20 Amp 149 00

4

G.W.SMITH&CO.(LAMO)LTD
10 TOTTENHAM CT. RD. LONDON, W.1 T01: 01-637 2232
27 TOTTENHAM CT. RD. LONDON, W.1 11 Tel: 01-636 3715
257/258 TOTTENHAM CT. RD. LONDON, W.' Tel: 01-580 0670
3 LISLE STREET, LONDON, W C.2 lI Tel: 01-437 8204
34 LISLE STREET, LONDON, W. C.2 TeE 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-282 0387

CALLERS
WELCOME
6,OrsOAV TO
SATURDAY
9AM-6PM

All Mail Orders -
11-12. Paddrc,,,f1 G. pen
London W.2
.Tel. 01.262 6562
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Everyday Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 10p. extra. Semi-display-£6.00 per single column inch. Advertisements must be prepaid

and addressed to Classified Advertisements Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A 4AD.

SERVICE SHEETS
SERVICE SHEETS (1925-1972) for
Televisions, Radios, Transistors, Tape
Recorders. Record Players, etc., by
return post, with free Fault -Finding
Guide. Prices from 5p. Over 8,000
models available. Catalogue 13p.
Please send S.A.E. with all orders/
enquiries. HAMILTON RADIO, 47
Bohemia Road, St. Leonards, Sussex.
Tel: Hastings 29066.

RECEIVERS and COMPONENTS

COMPONENT
CATALOGUE

AND
DISCOUNT
VOUCHERS

25p POST FREE (UK)

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

SOUND SUPPLIES
(Electronics) Co. Ltd.

P.A. EQUIPMENT. Marshall amps. instruments
and guitars, etc. TOA and Eagle amps and
accessories. Reslo mica, 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 15p.

12 Smarts Lane, Loughton, Essex
Tel. 01-500 2715 Closed all day Thursday

TRANSISTORS: mint, branded top
grade AD161/162 c.pr., 60p; BC107B,
12p; BC169C, 10p; 2N2926G, 12p; 2N3702,
10p; 2N3704, 10p. Diodes: 0A90, 6p;
IN4002, 5p. Mail order only, UK post-
age 5p. AMATRONIX LTD., 396 Sels-
don Rd., South Croydon, Surrey, CR2
ODE.

C. F. COLE
153 Western St., Swansea

SA1 3JY

RS (Radiospares)
COMPONENTS

Quotation by return

COMPUTER PANELS 5BC108, diodes, 4-50p
poet 10o. PANELS WITH SILICON AND GERM/
TRANS. at least 50. 13-E1 09 post 15p. UNIT
WITH 4-LA2 POT CORES CAPS Sap post 15p.
ICs 7400 SERIES ON PANEL(S) 10-75p post 10P.
FALLOUTS 5-13p. ORP12 on panel ex equipt.
asp cp. WIRE ENDED NEONS 10-45p, 20-7S9
post gp. SEND LARGE S.A.E. FOR LIST OF
PANELS ETC.
7LB ASSORTED COMPONENTS LI 31) cp.

J.W.S. RADIO
75 HAYFIELD ROAD SALFORD@ LANCS

MAIL ORDER ONLY

NEW MODEL V.H.F. KIT Mk 2
Our latest kit. Improved design and performance
plus extra amplifier stage. receives aircraft,
amateurs, mobile, radio 2. 3. 4, etc., this novel
little set will give you endless hours of pleasure
end can be built in one evening. Powered by
9 volt battery, complete with easy to follow in-
struction and built in lack socket for use with
earphones or amplifier.

Onls 13 SO + p. A p. 10p U.K. only.

Illustrated catalogue of selected kite and com-
ponents. 15p P. A P. free.

Galleon Trading Co.. Dept I.E.
12 Surge Way.
Corringharn,
Stanford -le -Hope. Eases.

EXPRESS COMPONENTS
17 Albert Square, Stratford,

London E15 IHJ
ELECTRONIC KITS FOR

E.E. PROJECTS
HAVE you waited weeks (or months) in

the past for your electronic compo-
nents to arrive??? Well you won't have to
any more-not if you order from us!!''
It is our intention to satisfy our customers
--quickly and completely!!! This month's'
bargains are:-
HORSES FOR COURSES £2 -00
WASH/WIPE CONTROLLER £2.10
SIGNAL INJECTOR £0 75
ELECTRONOME 65
SHAVER INVERTER (20 watt) £3.75
INFRARED BURGLAR ALARM

£3 30
These kits comprise all electronic compo-
nents to complete the project.
OTHER COMPONENTS Transistors: AD142
(similar characteristics to OC26, 0C28, 0C29
OC35)..35p each; Relays: 1850 2 -pole change
over SA contacta..g1. Si each; Wafer switches:
1 -pole 12 -way. 4 -pole 3 -way, 3 -pole 4-way..209
each; Microswltch: S.P.C.0...150 each; Poten-
tiometers: 25k Cl log..129 each. 250kn log with
D.P.D.T. switch -29p each; Mains neon* (with
r esistor) -lip each.

Orders over 509 post free, others add 5P.
MAIL ORDER ONLY

EDUCATIONAL
TECHNICAL TRAINING in Radio, TV
& Electronics through world-famous
ICS. For details of proven home -study
courses write: ICS (Dept. 566), Inter -
text House, London, SW8 4UJ.
MEN! You can earn £50 p.w. Learn
computer operating. Send for FREE
brochure-London Computer Opera-
tors Training Centre, G22 Oxford
House, 9-15 Oxford Street, London,
W.I.

FREE
TO ENGINEERS

Whatever your age
or experience you
must read New
Opportunities. It des-
cribes the easiest way to pass A.M.S.E.,
A.M.I.M.I., City & Guilds (all branches). Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Electrical.
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today-FRFF!
B.I.E.T. B32. Aldermaston Court,

Reading, RG7 4PF
Accredited by the Council for the

4, a reditattnn of Correcno.dener Colleges.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

CASSETTES
TOP QUALITY, low noise audio mag-
netics cassettes with fitted screws, in
library case, C60 30p, C90 40p, C120 50p,
P&P 15p. Ingo Ltd., 72 West End Lane,
London, NW6.

MISCELLANEOUS
RECORD TV SOUND using our loud-
speaker isolating transformer. Pro-
vides safe connection to recorder.
Instritctions included. £1 post free.
CROWBOROUGH ELECTRONICS
(E.E.), Eridge Road, Crowborough,
Sussex.

CHROMASONIC ELECTRONICS iswell and living at 56 Fortis Green
Road. London NlO 3HN. 40 page illus-
trated catalogue 20p post free.

"SHORTWAVE VOICES OF THE
WORLD," £1-55. An exceptional book.
"World Radio TV Handbook," Decem-
ber 1971, £2.80. "How to Listen to the
World," 1971, £1.35. Under £2, postage
10p. Deliveries first class mail, ask for
price list. CWO or send no money-
COD 25p. DAVID McGARVA, Box 114a,
Edinburgh EH 1 1HP.

MUSICAL MIRACLES
KITS to build quality accessories.-
WAA-WAA all parts, electronic & mach. E2 95
FUZZORAMA quality fuzz box 24 75
BASS PEDAL 16' and 8' tones E33
BUILD A SYNTHESISER OR AUTO RHYTHM
from Dewtron professional modules
Cat. 15p from D.E.W. Ltd., 254 Ringwood
Road, Ferndown, Dorset ISHII 9AR

IIIIIHNIFIRE
Toil can soon be designing your own elmilta with
E.LECTROLERN kits as used In Universities.
College. and Schools.

Unique circuit board eliminates soldering. com-
pletely cell contained, no additional components
or textbooks required.

HIT 1
Basic electricity; diodes; transistor.; switching and
computer circuit. introduced through 26 graded
mtperiments.
89 .75 Including a MULTIRANDE TESTMETER.

KIT
Extends Kit I to amplifier. oscillator and radio
rircuits.

8275 Including a SIGNAL GENERATOR.
Post and package 23p per kit.

ELECTROLERN
88 HILTINEIHDRY ROAD. EASTLEIOH. HANTS.
Money refunded If kits are returned within 7 days.

OMN I -DETECTORS
Featured * TV * Radio * flationI Press,

Ancient art of Dowsing in Modern Guise. Experience
thrill of the old days of Wireless in this overlooked aspect
of the Electro-Magnetic Spectrum. A LABORATORY
IN A SINGLE PACK. If you enjoy Treasure Ruining.
use OMNI-DETECTORS to: -
* Locate ANY buried substance. ANY depth.
* Save hours of fruitless searching NAP -DOWSING

pinpoints search area before you leave home.
* Analyse ground under your feet without even scratching

the surface.
* Limitless other uses involving health, !mid, sex, money

TOD WILL BE FASCINATED.
Send only E2 80 - 159 p & p for unique pack of 4 dowsing
instruments coon -electronic) and explicit 40 -page manual
to sole suppliers : 011011 -DETECTOR CO. ,Dept. EEL
27 Latham Road, Twickenham. Middx. TWI IBN.

12 VOLT
FLUORESCENT LIGHTS

(as illustrated)

Beat power cuts, be Independent. Ideal for
Caravans. Tent, Emergency Lighting, etc.
Works anywhere where 12V is available.
Guaranteed for six months, READY TO
USE at.

12ins 8watt 23-60 post paid

21ins 13watt 24.60 post paid
SALOP ELECTRONICS Callers

23 Wylie Cop welcome
Shreweisury, for lists or
Shropshire. Enquiries Large S.A.E.
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NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/
receiver kit does not use R.F. and you can
get one easily. Your transmissions will be
virtually SECRET since they won't be heard
by conventional means. Actually it's TWO
KITS IN ONE because you get the
printed -circuit boards and components for
both the transmitter AND receiver. You're
going to find this project REALLY FUN -
TO -BUILD with the EASY -TO -FOLLOW
Instructions. An extremely flexible design
with quite an AMAZING RANGE -has
obvious applications for SCHOOL PRO-
JECTS, LANGUAGE, LABORATORIES.
SCOUT CAMPS, etc.

GET YOURS! SEND E5 50 NOW
S.A.E. for details

TO: BOFFIN PROJECTS,
DEPT. KEE.
4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY

Please mention

EVERYDAY
ELECTRONICS

when replying to Advertising

IT COSTS NO MORE
To use guaranteed professional
coin Is. Don't risk failure In
your building protects by using
suspect 'sink -box items. Ws are
able to supply, mostly by return
of post, the entire range distributed
by R. S. Components Ltd.

Printed Circuit type CAP-
ACITORS, electrolytic, low
voltage, small size, In the
following AF/V. 0 47/63,
1/63, 4.7/40, 10/63. 22/40.
100/10, at 7p each. 47/40 at
111p each. 100/63. 220/40.
470/16 at 13p each. 1000/16
at 16p each.

Phenolic Resin Boards, 172 a 133 1
1.57mm, punched 6.3mm grid, as
used for Demo Deck, at 22p each.
Turret Tags for above Boards, at 95p
Per pack of 144.

Miniature Moulded Bridge
RECTIFIERS for printed
circuit mounting. REC 60.
800 volts, 0-9 amp. Up each.
REC 65, SOO volts, 1.3 amps,
45p each.

All of the above and many,many other
high grade components, are shown in
our CATALOGUE. Price 25p by
return of pont.

All prices POST FREE In U.K.
Mall Order Only From -

NEW

15 watt Hi Fi
AMPLIFIERS
Frequency response 15 to19000c.s Signal
to noise > 70db Input sens 750mv into 2k

HP ELECTRONICS
105 GRANGE ROAD, LONDON S E 25

BODINE TYPE N.C.I. GEARED MOTOR
(Type I) 71 r.p.m.

rque 10Ib. inch.
Reversible. I/70th h.p. i

cycle, 0.38 amp (Typo 2)1

2.6 r.p.m. Torque 201by
' incl. Reversible. I/00th I

h.p.. 50 cycle, 0-213 amp.
"As new" condition. Input voltage of motor
I ISV a.c. Supplied complete with trans-
former for 230/240V a.c. input. Price, either

former 12.23 plus 27p P. & P.
type L.3.50 plus 35p P. & P. or less trans -1

r6701Mr"srldir 7RTc?" '
SION MADE 6 VOLT D.C.
GOVERNED MOTOR
Seven pole armature ballrace bear-
ing. 2.750 r.p.m. Length bit, Di

mA. Price 11 25 P. & P. 10p.

111. Shaft length 6, Shaft dia. 5/64.
No load 40 mA. Normal load 350

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230 140V a.c. SO 40 OUTPUT
VARIABLE 0.260V from t to SO amp stock.
SHROUDED TYPE
1 amp, t7.00 1.5 amp, 1.11-05

amp, L11.75
IS amp, 0210 20 amp. L4940
IS amp. 1.23.110 13 amp, LSE -00
37.5 amp. L112.00 SO amp. 1111.410
OPEN TYPE (Panel Mounting) amp. 1.4.73.

£7.00Iamp, 2* amp. 045. All type, carriage paid.

uperior luality Fecision age

itE ST
100 WATT. 1 ohm, 10A; S ohm, 4.7A;
10 ohm, 3A; 23 ohm, 2A; 56 ohm, I .4A:
100 ohm, IA; 150 ohm, 0 7A; 500 ohm,. 0 45A; I Id). 280 mA; 1.5 kfl, 230mA; 1.5

230V,IROV CoMPALI 165mA S left 140mA. Diameter 34in Shaft length. sin, dia. H in.
SYNCHRONOUS 4 All at 01.63 each. . & P. 74p.

GEARED MOTORS
SO WATT. 10125/50/ OC /250/S00/ I k/ I .5k/23k/Ska. All at
LI.15 each. P. & P. 74p.

Manufactured by either Sentient°. Haydon or 23 WATT. 10/25/50/100/253/300/500/1k/1.5k/25103.5k0. All
Smith. Built-in gearbox. at 90p each. P. & P. 74p.
5 R.P.M. A/cw I R.P.H. A/ow 6 R.P.H. cw

2 R.P.H. cw 20 R.P.H. cw
60 R.P.M. cw 3 R.P.H. Alcw 30 R.P.H. cw
cw=Clockwise. Ajcw Anti -clockwise.
Fraction of makers' price. All at 73p incl. Pp.

"HONEYWELL" LEVER
OPERATED MICRO SWITCH
IS amps. 250 volt
A.C. clo contacts.
NEW in maker's
Carton. Price: 10
for 11.90 .ncl. PAP.
PROGRAMME TIMERS
240v A.C.S r p.m.
motor. 2 models
available with
either 10 cams or
IS tams. Each cam
operating 10 amp do
micro switch. Cams are indi-
vidually variable, allowing innumerable gmbi- I
nations. Ideally suited for machinery control,
automation, etc. Also in the field of eeeee 
tainment, for chaser lights, animated displays,
etc. NEW 10 cam 14-75 p. A p. 25p. 15
cam LS 73 p. a p. 2Sp.
Simple 9 cam programme 9 x 5 amp IM, I B I
Microswitches driven by 115/230V A.C. IS
r.p.m. motor. Solid fibre cams adjustable.
Price 3 SOP. & 25p.ww,www s

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full
octave (less sharps and flats). Fitted
hardwood case. Powered by two
/sank. 14V batteries. Complete set
of parts including speaker, etc.,
together with full instructions and 10
tunes. Price 1.3.00. P. a P. 22.o.
SO in I ELECTRONIC PROJECT

KIT
SO easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker, Mater, Relay,
Transformer, plus a host of other
components and  56 -page instruction
leaflet. Some examples of the 50
possible Projects are: Sound Level
Meter, 2 Transistor Radio, Amplifier,
etc. Price 17.75. P. & P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Diode, Ferrite Aerial, Drilled
Ch , end Personal Ear Piece. No
soldering, easy to build, full step by
step instruction. 1145 inc. post.

ww,
VERNER ii7ct717 TirneTeitch
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off ever. 24h. Override
switch: 10A L275. ISA 0.23.
20A LI- 7S. 30A 13 95. P. & P. 20p. -C
Also available with solar dial ON %
dusk, OFF dawn. Pr ce as above.
ArIALU X TYPE SD2. 2.00/2r0 VOLT
A.C. D.C. HIGH SPEED M9TOR
Speed 9,000 r.p.m.
approx. or 3.200 r.p m.

ge
or ia
used with built in governor.

our Dimmer Switch, illustrated '

adjacent. PRICE: LI 7S P. P. 25p

ran if
ble speed over a wide
used in conjunction with

var

STROBE: STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit, 230/230V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Varoboard S.C.R. Unijunction
Xenon Tube and instructions L6.30, plus 25p P. a P.
NEW INDUSTRIAL KIT
Ideally suitable for schoo:s, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price 110.50. P. a P. SOp.
HY.LYGHT STROBE MK III
Designed and produced for use in large halls and utilises
a silica tube printed circt it. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. L12.00. P. a P. 50p.
SPECIALLY DESIGNED. FULLY VENTILATED
METAL CASE. Including reflector. £4.00 P. & P. 45p.
Post paid with kit.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well p
Hy-Lyght strobe. Incorporating:
 Variable speed from 1-13 flash per sec.
 Reactor control circuit producing an intense wh it. I ight.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY 120 plus 75p P. a P.
ATTRACTIVE, ROBUST, FULLY VENTILATED
METAL CASE special/ y designed for the Super
Hy -Light Kit including reflector £7.00 P. a P. 4Sp.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 33p, P. a P.
13p or post paid with kits.
6 in colour wheel as used for disco lighting effects etc.
0.75 incl. P. a P. can be op d from our I rpm
synchronous motor 75p incl. P. 11 P

RELAYS New SIEMENS PLESSEY. etc. Miniature
?Ways of competitive times.

I 2 3 1 4 I 2 3 4

52 3-6 2 c/o 63p 700 IS -3S 2 c/o HD 73p
280 9-12 2 c/o 73p1 0700 16-24 6M 13
410 10-18 4 c/o 73p 1,150 24-36 4 c/o 63P
700 16-24 4M 26 63p 2.500 36-45 6M 63p
700 16-24 I 4 c/o 711p 2,400 30-48 14 00 SOP
700 12-24 2 c/o 63p 9,000 40-70 12 c/o 50p
700 6-12 I c/o HD 50p 15k 85-110 CM 50p
700 22-30 6 c/o 73p I

(I) Coil ohms; (2) Working d.c. vo ts; (3) Contracts; (4) Price
(HD) Heavy Duty. All Post Paid. Including Base.
12 VOLT D.C. RELAY 140 OHM COIL
Three sets do contacts rased at 5 amps. Up incl. P. & P.
(Similar to illustration below.)
'DIAMOND H' 230 VOLT A.C. RELAYS
Three sets c/o contacts razed at 5 amps.
Price: SOp P a P 10p. (100 lots (40-00 incl.
Pa P.) (UNUSED)
'KEY SWITCH' 230 VOLT A.C. RELAYS
One sec c/o contacts rated at 7.5 amos. BOXED. Price: 40p.
P a P Sp .(100 lots 13240 incl. P a P.)
MINIATURE LAtC14-1766 RILAV
Manufactured by Clare -Elliott Ltd. (Type F). 1 c/o perm
latching in either direction. Coil 1150 ohm, 15-30 Volt D.C
Site r high t" wide, t" thick. Complete with 3' leads. New 73p
incl. P. a P.

MICRO SWITCH -very special offer
5 amp c/o contacts. Fitted with removable
push button assembly. Ex. P.O. 20 for LI
inc. post. (Min. order 20).

600 WATT DIMMER SWITCH
Easily fitted. Filly guaranteed by makers. Will
control up to 600W of all lights except fluorescent
at mains voltage. Complete with simple instructions.
L3 incl. P. a P.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space

Dept. E.E. S7 Bridgman Road, Chiswick. London, W4 5BB
Phone 01.995 1560 SHOWROOM NOW OPEN MON.-FRI.

Personal callers only. Open Sat.

It LITTLE NEWPORT ST.
LONDON WC2H 71.1 01-437 0576
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111141S-KoarcomplettgeniamaitorStirel
INTEGRATED CIRCUITS

at
cornpotItoy prtcon.rOmwbs.Or' lanA Ig'F 13 `4°4"FT,
Why buy Ibuy
CHILD

Type 1/11 12/24 26/99 Type 1 .11 12/24 26/99
P 5

6N7400 80 0 1
5
8 018 8N7460 20 0111 0 re

6N7401 80 0 10 0 18 0217451 20 0 18 0.16
8N7402 20 018 018 8247463 20 0 18 0 16
6N7403 20 0 18 0'16 8N7464 20 0 18 0 16
8007404 20 0.18 0 16 8217460 20 0 18 0 16
8217405 20 0 18 0 16 8217470 30 0 27 0 26
0N7406 30 0 27 0 26 8N7472 30 0 27 0 26
8N7407 30 0 27 0 26 8217473 40 0 37 0 86
8217408 20 0 19 0 18 8N7474 40 0 37 0 36
8N7400 45 0 42 0 35 BN7476 66 0 62 0 60
8N7410 20 0 18 0 16 8007476 46 0 42 0 89
8147411 22 0 22 0 20 8217480 80 0 76 0 67
8217412 42 0 40 0 55 8217481 26 1 15 1 10
8007413 30 0 27 0 25 8217482 87 0 80 0 70
O N7416 30 0 27 0 22 8N7483 00 0 90 0 86
8217417 80 0 27 0 25 8007484 90 0 85 0 80
8007420 20 0 18 0 16 BN7486 46 0 41 0 38
8217422 48 0 44 0 40 8217490 76 0 70 0 66
8217423 48 0 44 0 40 8217491A00 00 0 96 0 90
8247425 48 0 40 0 86 8217492 75 0 70 0 65
8247427 42 0.89 0 85 6217493 76 0 70 0 65
8347428 50 0 45 0 42 8217494 80 0 76 0 70
BN7430 20 0 18 0 16 11217496 80 0.76 0 70
O N7432 42 0 89 0 16 6N7490 00 0 97 0 96
6N7433 70 0 61 0 44 8217497 26 6 60 6 00
BN7437 65 0 80 0 60 81474100 60 2 SO 2 00
14217428 66 0 60 0 60 82174104 46 1 85 1 20
8007440 20 0 18 0 16 6N74106 46 1.36 1 20
8N7441AN 76 0 72 0 70 80074107 60 0 46 0 40
8217442 76 0 72 0 70 132174110 80 0 70 0 60
8217443 00 0 95 0 90 80074118 00 0 96 0 90
8147445 00 1 75 1 60 80074119 90 1 78 1 66

8N74121 60 0 65 0 508N7446 2 00 1 76 1 60 8N7412 85 1 25 1 10
8N7447 1 76 160 1 46 82474123 70 2 65 2 47
8217448 1 76 1 60 1 46 80074141 00 0.95 0 90

Type 1/11 I.

82174145 1.00
82474150 8.86
82474151 1.10
82474163 1.$11
82174154 1.00
82174155 1-66
80074156 1 66
87474167 1 80
82174160 2 60
82174161 2 60
81474162 340
82174163 340
82174164 2 76
60074162 4 00
82474166 4 00
62174167 6 22
82174170 4 10
82174174 2 00
63774175 1 36
60074176 1 60
03174177 1 60
82174180 1 66
8217418I 7 00
80074182 2 00
EI2174184 2 40
VIN74185A 2 40
62174190 1 95
82174191 1 96
132174192 2 00
8N74193 2 00
8N74194 2 60
82374195 1 85
113174196 1 50
83174197 1 60
80174198 4 80
87474199 4 60

/24 26/99

to L
96 2 15
95 0 90
27 120
76166
47 1.811
47166
70 1.90
40 8.811
40 885
26 2 70
26 2 70
80 2 10
60 3 00
50 300
60 6 10
66 606
76 1 541
27 1 16
1111 1 10
16 1 20
SO 1 20
00 660
80 1 50
00 1 80
00 1 -SO
85 1 76
86 1 . 76
SO 1 80
00 1.80
16 1.90
70 1.60
40 1 SO
40 130
70 8 36
70 8.811

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

LARGER QUANTITY PRICES PHONE (01) 402 4891
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p. POST 20,.

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

SPECIAL OFFERS!
SEMI -CONDUCTORS

BFY90 S9p 2N2.126 100
1000 MC S All Colours
25 + 209 25 + 111p

100 + 17, 100 + op
soci + ISp SOO + 00

1000 + SP

1391117 Mullard 250
25 + 17p

100 + 135
SOO + 12p

2N3319 Texas 35p
25 + 30p

100 + 159
OO + 20p

10S00 + 152.

OC170 Mullard2SP
2S + 10p

100 + 18p
SOO + 155
1000 + Ilp

01127 Mullarc ISp
25 + 11p

100 + 10p
500 + 9p

1000 + ip

BC I 07, BC 1 OS,
B C109 100 each

All Makes
2S + Op

100 + 7p
SOO + 60

1000 + Sp

02202 10p
25 + alp

100 + 7p
500 + 6p

1000 + Sp

0C35 Mullard SOP
25 + 43p
100 + 40p
SOO + )Sp

1000 + 30p

ADIS!, ADI62 35p
each

25 + 329
100 +
500 + 25,

1000 + 22p

2213053 20o
25 + 182

100 v ISp
500 v 12p

1000 r 10p

PLESSEY INTEORATID CIRCUIT
3 Watt Amplest 81.401 D
Complete with 8.page
booklet, circuits
and data

El .50 each

TRIACS
STUD WITHACCESSORIES
Type Vol te Price

P.I.V. 1.11
II AMP &ANON
SC111 A 100 769
8C3/1/3 200 791e
SCUD 400
11 AMP RANGE 1T048,

865

EICAOA 100 85p
SC40B 200 909
SCAOD 400 81 00 3 Amp
8040E 500 11 20 T04810 AMP RANGE 1T0481
SCUA 100 96p
BC4013 200 0100
8C46D 400 0125
8C45E 500 4145
11 AMP LANOR (T0481
BC504 100 2126
80500 200 1196
SC50D 400 61 66
SC50E 600 61 85
DI AC D32 UP
TRIACS-
Additional Type.
40490 (T0661 Up
40669 (PlutIc1

61 00
40486 (T051 805

O

15 Amp
T048

2N30S5 55,
25 + 509

100 + 45p
500 + 389

1000 + 33p

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
AAY30 10p BC147 140 BU105 I II
AAY42 lip BC169C 12p BY100 ISp
AAZ13 lip 13C182 10p I BY126 lip
AC107 Up BC214 150 BY127 lip
AC126 Up BCY32 750 BYZ13 Shp
AC127 Up BCY34 35p C10611 Up
AC128 Up BCY39 100 OETI II 6119
AC176 Up BCY42. 30p OET115 bhp
ACI87 Up BCY43 2bp liET1480 410
AC188 Ifig BCY55 260 LM309K
ACTI7 80p BCY70 15p (T03) 187
ACY90 1111, BCY71 205 MAT12 I UP
ACY21 80p BCY72 lfip MJE340 Gip
ACY99 Up BCY87 299 MJE370 70p
ADI40 50. Acz I 1 SOp MJE82076p
AD149 lip BDI24 800 00282933
AD161 Up BD131 765 110
AD162 Up 813132 605 MJE3055
AP117 005 131,115 25p 76p
AF118 1105 BFI67 230 MPF105 405
AF124 lip BFI73 259 NKT214*Og
AF139 805 111,179 309 NKT216 405
AFI86 4110 BFI80 80, NKT2I7 40p
AF239 4115 Bpos 100 NKT403 7OP
A8Y27 110p BP195 15p NKT404105
ASY28 Up BM/ 25p 0A5 6011
BA102 Soo 13163110 1250 0.110 11511
BA115 75 BFX 13 259 OARI 105
BAI46 169 BFX34 75p 0A91 75
BA X 13 112 BF X 37 1109 0 A 200 75
BAX16 75 B11,3184 200 0A20'2 105
10C107 100 FIFA 50 200 03716 768
BC108 105 B1,151 200 0(720 96o
Rel q9 105 BF.Vs: 200 0023 Bbp
001090 189 BF 64 SOp 0025 40p

BFV90 699 °CV' 650BC113 16p 111.1'30 800 0C35 600
Bel 17 My rook .!0 155 OK -16 652
13C144 96p 1181'27 lOp 0047 402

0044 159 I T1843 Up 2N3055 65p
0C45 15p 54054 Up 2313440 752
0057 500 ZTX 108 12p 2213442 1 25
0071 15p ZTX300 1.4p 2213525 75p
Oen 262 ZTX301 lip 2213614 69p
0077 46p ZTX 302 113p 2213615 753
Oall 259 ZTX341 205 2213702 10p
0083 259 ZTX500 lip 2213704 10p
00140 660 ZTX503 179 2213705 10p
00170 2Sp 20901 802 2003-14 180
0C171 309 2N404 805 2213771 176
0C200 45p 231527 Up 1 2003773 2 00
OC201 75p 2N696 111,

1
2003790 2 25

00202 80p 221697 16p 2313819 35p
0C203 50p 221706 10p 2003820 SOp
OCP71 126 221930 20p 2003866 859
ORP12 500 221987 4Sp 2003903 15P
ORP60 40p 2N1131 Up 2003906 12p
P3464 200 2211132 Lip 2374061 12p
RA031041- 2001302 lip 2214062 120

465 2001304 1115 2N4126 150
RA8508AF 2211305 220 2214871 350

156p 2N1307 Up 2315457 30p
TAA263 765 2211308 1165 2N5777 650
TIL209 226 2N1613 205 28001 100
T1P294 605 2211671 1.00 28012 10 00
TIP30A lOp 2N2147 765 26016 6 25

110p 2212160 691 28026 890
TIP32A 70p 2212217 Up 26301 50p
TIP33A 2N2221 Mb 28303 65p

1 00 22122224 20324 952
TIP34A Up 40250 600

1 60 2N2989A 40360 40p
TIP35A 185 40961 40p

2 60 2N2906 110p 40362 500
T1P36.4. 2N29'26 (all 40408 50p

3 00 cols) 102 40486 75p
T1P41A 75p 2213053 1105 40636 110
T11'42 t 85p 2703054 605 40430 100

ZENER
DIODES
400 M/W 5%
Miniature
BZY 128 Range

All voltage,
9 3-33 Volt
105 each.

26+ Op

100+ Op

600+ I Ip
1000+ 5p

Any one type.

lI Watt 6%
Wire End.
Metal Case
All voltages
6 - 100 Volts
200 each

23+ 182
100+ 16p
500+ 120

1000+ 10p

Any one type.

3 W.tt Plastic
Wire Ends 0%
SEZ Range

All voltages
6 O - 100 Volt.
30p each.

INTEGRATED CIRCUIT SOCKETS
LOW PROFILE PLATED PINS

116 Lead 114 Lead (A Leal
0.1.L.) D.I.L.)

17p 15p 111p

QUANTITY DISCOUNTS
10% 12 . 15% 26 - ANY ONE
20% 100 v 21:160+ TYPE
From above section except Integrated
Circuits and Special Olen where dis-
counts are Included.
Minimum order value 11 please.
rootage 7p all order,

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC
Type P.I.V.1-11
1 amp miniature
I214001 50 6
IN4002 100 7
IN4003 200 8
IN4004 400
IN4005 600 10
IN4006 800 12
IN4007 1000 15
1.5 amp miniature
PI.4001 50 8
P1,4002 100 9
PL4003 200 10
PIA004 400 10
PL40135 600 12
PL4006 800 15
P1.4007 1000 16

LINEAR
(0,P AMPS)
702C TOS 765
709C TO99 Up
700C D.I.L. Up
7230 TO99 1100
7290 D.I.L. 11114

7260 T099 84.60
741C TO99 Up
741C D.I.L. lip
747C TO99 01.10
747C D.I.L.

1110
72741P D.I.L. 1119
72748P D.I.L. 8011
SINCLAIR

IC12 01.60
TOSHIBA
TH90191.
20 WATT AMP
14.47 POET PAID
TH9014P Pre Amp

11.60
DATA AND
CIRCUITS REF.

42 1115

FREE WITH
PURCH 41,1F.8

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

NEW FREE
BOOKLET
(No. 36)
OVER 1500
TYPES -
Send for your.
t elm '

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volta Price

P.I.V. 1-11
H ALF AMP
Ao1/05 50 205
005/10 100 25p
Oil AMP I x I
TUBULAR
81105 60 23p
HI/lU 100 259
81/20 200 302
O 1/60 600 85p
ONE AMP 101.1
TUBULAR
WOOS 50 30p
W01 100 362
W02 200 40p
WOO 600 45p
TWO AMPS 111 x IL

&
B2/05 50 35p
002/100 100 40p
62/200 200 452
02/600 600 500
02/1000 1000 Up
POUR AMPS
1 IL1I
114/100 100 659

114/400 400 70p
B4/600 600 75p

B4/200 200 659

114/800 800 11 00
III AMPS
1/1 iL x &
006/100 100 70p
116/200 200 75p
B6/400 400 90p
011/600 600 11 00

1.1

SILICON CONTROLLED
RECTIFIERS
Type Volta Price

P.I.V. 1-11
ONE AMP
('RI 1/06 50 255
CR8 1/10 100 80p
CRS 1120 200 30P
CRS 1/40 400 159
CRS 1/60 600 452
TRUE AMP 1T042
CRS 3/05 60 30p
CR6 9110 100 309
CRS 3/20 200 35p
CRS 9/40 400 45p
CRS 3160 600 16,
FIVE AMP (TORII
CR145/400 400 60p
SEVEN AMP 120481
(2067/100 100 60p
CR8 71200 200 65p
CRS 7/400 400 70p
CRS 7/600 600 95p
S IXTEEN AMP
SCR 16/100 100 85p
SCR 16/200200 70p
SCR 14/400 400 80p
Sell 10/6nn 000 it pp

1 Amp
105

is

3 Amp
TO48

HENRY'S
RADIO

MAIL ORDER DEPT: 303' EDGWARE ROAD, LONDON, W2.
RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402 8381/2)

LIMITED
RETAIL

6 days a week 9 am -6 pm Monday to Saturday
Published approximately the third Friday of each month by IPC Magnalnas Ltd.. Fleetway House. Farringdon Street. London, E.C.44 4.111. Printed In England by Index Printers LW.,Donsta01 ,Bedn. Sole Agents for Australia and New Zealand -Gordon A Ootcb (.1/Flia) Ltd. Booth Africa --Central Neese Agency Ltd.: Rhodesia and Zambia ingstons East Africa -Stationery and Office Supplies Ltd. Subscription Rate (including pottage): For one year to any part of the world 82-35. Everyday Electronics i. sold "object II,the following condition',namely that It shall not, without the written e..neent of the Publishers find given, be lent, reeold, hired out or otherwiee disposed of by way of Trade at more than the recommended "eningprice shown on the cover, and that It "Mall not be lent. resold or hired out or iv herwiee dispoeed of in  mutilated condition or in any unauthorised cover by way of Trade, or affixed to oras part of any publication or advertising, literary or pictorial matter whatsoe.er.



NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS AND AIRCRAFT BAND
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated Tele.copic Aerial,
for peak short wave and VHF listening. Push Pull output using 600mw Translators.
Car Aerial and Tape Record Socket.. Switched Earpiece Socket complete with Earpiece.
10 Transistors plus 3 Diodes. Fine tone moving coil speaker. Air Spaced ganged Tuning
Condenser with VHF section. Volume on/off. Wave Change and tone Control. Attractive
Case In black with Ulcer blocking. Mize W X 7- x 4'. Easy to follow instructions and
diagrams. Part. price list and easy build plan. 30p (FREE with parts).

.eir......de.M.e.

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: MW I, MW2, LW, SW1, SW2,
5W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chronic plated Tele
scopic aerial for Short Waves. Push pull output using
6001nW trauletors. Car aerial and Tape record eockets.
Selectivity en itch. Switched earpiece socket complete
with earpiece. S tranitistors plus 3 Winks Fine tone
moving coil speaker. Air spaced ganged tuning con -
den.... Volume/on/off, tuning, wave change and tone
controls. Attractive cue in rich chestnut shade with
gob) blocking. Size 9 x 7 x lin. approx. Easy to
follow instructionn and diagram, Parts Price List
and Easy Build Plans 25p (FREE with Imrte)

Total building cost
Overseas P. & P. 61) 26.98 Ins 4P. P. 1p.

POCKET

FIVE
3 Tunable Wavebands:
MW, LW, Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg, etc.
7 stages -5 traneistors and 2 dime.%
supervensitive ferrite rod aerial, fine
tone moving coil speaker. Attractive black and gold
tame. Size 51 x If x 31in. Easy build plans and
Puts price list 10P (FREE with parts). Earpiece with
plug and swished socket for private listening 30p
extra.

Total building costs 22.29 P. us(Overe P.! P. 63p)

ROAMER

SEVEN

MK IV

7 Tunable Way. -
band.: MW1, MW3,
LW, SW1, SW2,
8W3 and Trawler
Band. Extra Medium waveband provides easier tuning
of Radio Luxembourg, etc. Built In ferrite rod aerial
for MW and LW. Retractable 4 button 241n. chrome
plated telescopic aerial for SW. Socket for Cu Aerial.
Powerful pooh -pull output. 7 transistors and 2 Medea,
One (one moving roil speaker. Air spaced ganged
tuning condenser. Volume/on/off, tuning and tes-e
change controls. Attractive cue with carrying handle
Size 9 x 7 x 41n. approx. Easy to follow instructions
and diagram.. Parts price list and easy build plea.
185 (FREE with parte). Earpiece with plug and
switched socket lie private listening. 809 extra.
Total building costs 25.99 P P.
(Overseas P  P. LI) 11/ los 413.

Total building cost

L850
P. P.  Ins. 50p

(Overseas P.  P. El)

TRANSONA

FIVE \

5 TRANSISTORS

AND 2 DIODES

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage -6 translators and 2 diodes, ferrite rod aerial.
tuning condenses volume control, fine tone
moving coil quaker. Attractive cue with red speaker
grille. Size 61 x 41 x If in. Easy build plane and
part. price list 10p (FREE with parts). Earpiece with
plug and switched socket for private listening Op extra.

Total building costs £250 P.P. (Overuse P.  P. 43p) Ins 2..:p

NEW! "EDU-KIT 9

4.+10,0,1.41111.

BUILD RADIOS, AMPLIFIERS, ETC.,
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Mimic Condenser 2 t'oluine Controls: 2 Slider
Switchea: 3 inch Speaker: Terminal Strip: Ferrite Rod

Aerial: 3 Plug. and Sockets: Battery Clip.: 4 Tag
Boards: Balanced Armature Unit: 10 Transistors:
4 Diodes: Resistor.: Capacitors: Torn E nobs.

Unita once conetructed are detachable
from Muter Unit, enabling them to be

stored for future use. Ideal for
Schools, Educational Authordiet and
all thou interested in radio con. traction

All parts including £5.50 P P. Case and Plans Ina 31p
(Ovemeaa P.  P. II)

FULL AFTER I
Callers side entrance Barrette Shoe ShopSALES

S  Open 10-1. 2.30-4.30 Mon. -Fri. 9-12 Sat.SERVICE

4

4
4

ROAMER

SIX
6 Tunable Wave-
bands: MW, LW,
8W1, SW2, Traw-
ler band plus an
extra M.W. band
for easier tuning
of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short Waves.
31n. Speaker. 8
stages -6 transistor. and 2 abodes Attractive black.
ease with red grille, dial and black knobs with polished
metal inserts Size 9 x 51 x 211n. appron. Easy build
plans and pert. price Ilst 15p (FREE with parts).
Earpiece with plug (tad switched socket for private
listening 80p extra.

Total building costs £398P. P. (Oversee P.  P. II) Ina. 30p

awnweesieeeee-awavee.u.uaweeenuerneeee...e.usese

TRANS

EIGHT

 TRANSISTORS

and 3 DIODES

6 Tunable Wave-
bands: MW, LW,
SW1, 8W2, SW3
and Trawler Band.
Sensitive ferrite rod serial for M.W. and L.W. Tele-
scopic aerial for Short Waves. 31n. Speaker. 8 improved
type transietors plus 3 diode,. Attractive eau In
black with red grille, diet and black knobs with polished
metal lneerta. Size 9 x 5f x 211n. approx. Push pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Puts
price list and easy build plans flap (FREE with parte)
Earpiece with plug and switched trinket for private
listening 11010 extra.

Total building costs
24'48 P. P. It(Oversee. P. P. Al) Ins. alp

61 HIGH STREET, BEDFORD. Tel. 0234 52367

I enclose please send items marked

ROAMER TEN 0
ROAMER EIGHT D
TRANSONA FIVE 0
POCKET FIVE 0

Parts price list and plans for

Name

Address

ROAMER SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT

(Dept. E.E.12.)

MN 0=1 .J
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U. K's LARG ST ELECTRONICS CENTRES!
HENRY'S RADIO LTD. EDGWARE ROAD, LONDON, W.Z.

W404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381/8382
, 354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4136

OPEN
30
3

093 PA0 -00DAIISNGSO - 0LEIG0HPTEIENIG IGAIHOFHFEPROSW0E

01-123
3UND 01

1008
A-17121\43

Mail 303, Edgwaee Rd., London, W.2.
ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE Fog YOURSELF

WWI
salf4P

No

TBaLmilAN
Lt.) 20 WATT INTEGRATED
I.C. STEREO !AMPLIFIER

*FREE TEAK CABINET
FEATURES. New slim design with 6 IC's, IC
Sockets. 10 silicon transistors, 4 rectifiers. 2 Leners.
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 PERFOT...ANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On off switch indicator, headphone socket,
separate treble, bass, volume and balance controls. scratch and
rumble fitters, monostereo switch; ' rout selector, Mat. P.0
Radio TJner, Aux. Can he altered for Mic., Tape, Tape -head, etc
(Parts list Ref. 20 on requett).

11,

-ThZ,6,0
//

As leaturre in "Practical Wireless"
May to August 19721

zo
-

SPECIAL
z/,

KIT PRICE

Ct

* SLIM
DESIGN WITH

228.50 P P
SILVER TRIM

Overall chassis size
45p 14+-  6" a r high

COMPLETE WITH FREE TEAK CABINET
Designer approved kits only availis51e from Henry's

LOW

POLISHED

COST HI-FI SPEAKERS
E.M.I Site 13j" 13)". Large Ceramic Magner.
TYPE ISO 6 watt, 3. 8 or 15

ohms O. 20. Post 32p.
TYPE 150 TC Twin ccAc ver-

sion L2 75. Post 22o.
TYPE 4S0 10 watt will, twin

tweeters and crossover. 3, 8
or IS ohms. L3 85. Post 25p.

TYPE 35020 watt with tweeter
and crossover. 8 and 15 ohms.
L7 70: Post 28,.:

CABINETS ISO, 150TC 450 1460. Post 30p.

ML -3 MW LW
TUNER to BUILD
Uses Mallard Module. Slow
motion tuning. Built '^
battery. Ferrite aerial. Overall

site 7" x 2E" x 3r. TOTAL COST TO BUILD
14.85, Post 151... All oarts ...Id separately. Leaflet No. 6

"BANDSPREAD PORTABLE TO BUILD
Prir ed circuit all transistor
using Mallard RF/IF Module. Medium
and ',mg Wave bands plus Medium
Wave 1 sndspread for extra selectivity.
Also slow motion geared tuning, 600
wW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.
TOTAL COST TO BUILD (7 98,

PP 32o. (Battery 22p). All parts sod separately -Leaflet Ng.. 2

CATALOGUE
Filly detailed and illus-

d covering every
aspect of Electronics -
plus data, ircuits and
information. 10.000 Stock
lines at Specia' Low Prices
and Fully Guar anteed. I

Post
PRICE 55r Paid

140p FOR CALLERS)

PLUS! FIVE 10p
VOUCHERS

Send to this address -
HENRY'S RADIO LTD.
(Dept. EE) 3 ALBEMARLE
WAY, LONDON, E.C.I.-
for catalogue by post only.
All other mail and callers
to "303" see below.

TEST
SE2508
SE500
TE IS

500

200H
AFIOS
U4341

TE2OD
7E2213
TO3
CI -5
TE6S

EQUIPMENT
Pocket Pencil Signal Injector LI 90
Pocket Pencil Signal Tracer LI 50
Grid Dip Meter 440 KHz-280 ml -Is
Ell 45
30 K/V Multimeter L9 25
With leather case £10 SO
20KIV Multirneter L4 20 With case L4 95
501(1V Multinieter 03 50 With case L9 SO
ACIDC Multinieter with transistor tester with s eel
case 1.10 50
RF Generator 120KHL-500MHL LI5 95. Carr. 35p
Audio Generator 2OHL-200K14: £17 50. Carr. 35p
3' Scope 1j1-1.-1}MH5 1390u. Carr. 50p
3' Pulse Scope 101-1:-10mhIL £3900. Carr. 50p
Valve Voltmeter 28 ranges 117 50. Carr. 40p

PA -Cisco -Lighting
K's Largest Range -Write 14142g6.-fphone or call in. Details and

demonstrations on request.
DOOL 3 Channel sound to light unit, 3kw L2850
01401. 3 Channel Mic (Built in) to light, 3kw L37 50
DJ73S 70 watt Disco amp/miser L49-75
D'SCOAMP 100 watt Disco amp/mixer 167 50
MOSS 30 watt Disco arnp/rniker 13I 00
Ar.ti-Feedback Quality Mic. LII -SO
"DL 12' 50 watt 8 ohm Fall range speaker L12.95
DECKS. Use MP60 or SP25/3 see above
Matching cartridge SCSM 11-62.
;WE OPTICS. LIGHTING EFFECTS, PROJECTORS. 5,

DIMMERS, MIXERS. Everything for PA -Disco -Lighting.
FREE Stock List Ref. No. IS.

RUILO THIS VHF Ffl TUNER
5 TRANSISTORS 300 kcls BAND-
WIDTH, PRINTED CIRCI.J.T. HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of monk and stereo
There is no doubt about it -VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL L697, p.p. 20p. Decoder Kit LS 97.
Tuning meter unit 11.75
Mains unit loptional) Model P5900 el 47. Post 20p
Mains unit for Tuner and Decoder PS1200 12 62. Post 20p

RECORD DECKS
CHASSIS (Post 50p1
SP25.3L10 75 HT70 LI5 00
MP60 LIO 40 MP6I0 414 IS
AP76 t11195 GL72 12.1 25
WITH PLINTH COVER
(Post 70pi
MP60 117 20 TDI50A"
HT70 Lil 60 011.45
HL(GL751 PLI 2AC

L35 25 135.25
MP61000 35 BD? /31 25
CART PUNT' I COVER
(Post 70P)
(HL) AP76/G600 PC 129 95

SP25-3 G800H PC
08 95

HT70 G80" PC (27 00
(HI) 2025TC 9 l'AHCD PC

(13 50
MP60/SCSPID 'PC £17 25
IHL) GL7SiG800E PC L4415
(Hu GL72 800 PC L35 SO

ULTRASONIC
TRANSDUCERS

Operate at 40kc s up to 100
yds. Ideal remote switching
and signalling. Complete with
data and circuits.
LS 90 per pair. Post 10p
MARMOT TAPE HEADS
4 TRACK .-.C40 or

Tr.A.,..K STEREO
'(7' High Impedance (2-00
'18' Med. Impedance L2 00
'36' Med.-Low Imp L3 SO
Erase Heads for above 75p
11' 2 track mono -

Hi Imp. II .73
'43' Lease Head for above 75p

:HOY ER INTEGRATED
CIRCUITS

Plessey SL4030-3 watt with
8 -page data, layouts and
circuits Li SO. P.C. Board
60p. Heat Sink 14p.
Sinclair IC12-6 watt with
data and circuits LI -BO.
TH9013P-20 watt Power
Amp Module E4-57.
TH9014P -IC ?reams) LI 50.
Data Circuits for above
No. 42 10p

7 SEG 11, NIXIE TUBES
IPoss I5o per I to 61

XN3, XN13. GN6 0-9 side
view with data, 85p.
GNP -7, GNP -8 0-9 side view
with decimal points and data,
95p.
3015F 7 seg L2 each. L7 per
4 with data.
12 and 24 hour stork circuits
for above Ref, No. 31 15p.

Miniature Amplifier
S transistor. 300mW o/p.
Fitted volume and sensitivity
control, 9 volt operated.
LI 75 each P P 15P.

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 (3 57; Z50 (4 37
STEREO 60 PZ5 L3 97

L7.97; PZ8 (4 77
PZ6 LiS 37;

Tranaformer for P78 L295
Active Filter Unit (4 45
Stereo FM Tuner 116 9S

IC12 LI 80; Q16's LIS pr.
Post etc. 20p per item

th.
PACKAGE DEALS

Post 25p
2x730, Stereo 60, PZ5 L15 95
2v:130, Stereo 60, P26 LIE 00
laZ50. Stereo 6,1, PZ8 (20.25
Fransforiner for PZ8 12 95
PROJECT 60S KIT (19.95

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S
All the parts you need plus Data and Circuit_ - Get a Catalogue - it's all in there!
Prices sub/ect to change .vithc.it nice E L 0 F

Quality Slider Controls
60mw stroke singles and
ganged. Complete with knobs.
5K, 10K, 25K, 100K, 500K.
I meg, Log and Lin. 45p each.
10K. 25K, 50K, 100K, Log
and Lin ganged. 75p each.
Hi-Fi & Tape Equipment

Acknowledged
as U.K.'s

Stockists
with Lowest
Prices Plus
12 months
Guarantee.
Write or call
for FREE
16 page lists
(Ref. 16 17)

on recur St

309-354-356-404-406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday :

Transistor, - IC's - SCR'S -
Rectifiers - Triate, etc.
NEW FREE LISTS
Ref

MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S H




