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COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.
BUILD THESE PROJECTS WITHOUT

“s 06 o

Total Building Costs

£7-23 P P & Ins. 44p.

{Overseas P & P
(4 8% VAT 57p)

*
o % Batteryleas Crystal Radlio % One Tranasistor

% 3} loudapeaker s Earplece 4 Mica Baseboard 4 3 12-

way connectors Y 2 Volume controls s 2 Slider S8witches

1 Tuning Condenser % 3 Knobs

MW/LW/8W Coils 4 Ferrite Rod

yard of sleeving, ete.

SOLDERING IRON OR SOLDER.

% 4 Transistor Earpiece Radio % 8ig-
nal Tracer + 8ignal Injector % Transistor
Tester NPN-PNP 4 Transistor Push
Puli Amplifier v 3 Transistor Push Pull Ampli-
fler v 7 Transistor Loudspeaker Radio MW/LW
+ 5 Transistor Bhort Wave Radio ¥ Electronic
Metronome E Noise )

Radio 4 2 Transistor Regenerative Kadio
v 3 Traosistor Regenerative Radio 4 Audible
Continuity Tester % Bensitive Pre-Amplifier.

% 24 Resistors ¥ 21 Capacltors % 10 Transistors
% Ready Wound

% 6} yards of wire ¥ 1
Y Parts price list and plans 50p (FREE with parts)

ROAMER
TEN

with

VHF inciluding air-
cralt. 10 Tranaistors.
Latest 4”7 2 waltt For-
rite Magnet Loud-
speakers, 9 Tunable
Wavebands. 1y

MWEZ, LW, 8W1, 8W2, 8W3, Trawler Band, VHF
and Locai Stations also Aireraft Bapd, Bulit in
Ferrite Rod Aerial for MW/LW. Chrome plated 7
section Telescopic Aerfal, can be angled and rotated
for peak short wave and VP listening. Push Puil
output using 600 mw Transistors. Car Aerial and
‘Tape Recording S8ockets. 10 Transistora plus 3 Diodes.
Ganged Tuning Condenser with VHF sectlon.
Beparate cofl for Alrcraft Band. Volume
onfoff. Wave Change and tone Control. Attrac-
tive Case in black with silver blocking. Bize
9” % 77 % 4”. Easy to tollow instructions and diagrans.
Parta price llst and plans 30p (FREE with parts).
Total bullding costs £8-50 P.P &
(Overscaa P. & P. £1-85) 1ns. 52p

{+ 8% VAT 68p)

PocKET Now with 3” loudspeakers
FIVE

3  Tunable wavebands.

M.W./L.W. and Trawler e ——
Band. 7 stages, § tran- »
slstora and 2 diodes,
supersenaitive ferrite rod
aerial, attractive Black and
Golit Case. Bize 5}* x 14~
X 3} approx. Plane and
parts price list 15p. (Free
with parts). —

Total Building Costs 5 pra
(Overseas P &P £1-25p) £2-50 . 26p
(+ 8% VAT 20p)
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TRANSONA
FIVE

Wavebands, transistors
and speaker as Pocket
Five. Larger Case witlh
Red Bpeaker Grille and
Tuning Dial.
Plans and parts price
o list 15p (Free with parte).
Total Building Costs £275 PPa&
(Oversean P & P £1-26p) Ins. 26p
{(+ 8% VAT 21p)

L)

"ROAMER

NEW
EVERYDAY

AJRCRAFT

Nine Transistors,
9 Tunable wave-
bande as Roamer
Ten, built in
ferrite rod aerial for MW/LW. Retractable chrome
plated telescopic aerial for VHF and 8W. Push Pull
output using 600 mw transistors. 9 Transistors and
3 diodes, tuning condenser with V.H.F. section,
separate coll for aircraft, moving coil loudapeaker,
volume ON/OFF and wavechange control. Attractive
all white case with red grille and carrying strap.
Blze 94" x 7" x 21" approx. Parts Price list and
.l;l_:mt& i!()é (PREE with parts)
otal Building Costs . PPa
(Overseas P & P £1-85p) £6-95 ©.. 44p.
(+ 8% VAT 35p)

SERIES

Build this

oxciting New

series of designy
E.V.5 5 Transistors

and 2 diodes.

MV/LW.
Powered by 4} volt Battery. Ferrite rod aerial. tuning
condenser. volume control. and now with 3” loud-
spesker, Attractive case with red speaker grille. 8ize
¥ x 6} x 23”7 approx,

Parta price lint and Pians 15p. Free with parte.

PP&

Ins. 30p
(+ 8% VAT 23p)

E.V. 6 Case and lookn as above. 8 Transistors and

3 diodes. Powered by 9 volt battery.Ferrite rod aerlal, 3

loudspeaker, etc., MW/LW coverage. Push Pull output.

Parts price list and Plans 18p. Free with parts.

Total Building Costs . P&P
(Overseas P & P £1:28p) £3-60 .. 30p
(+ 8% VAT 29p)
E.V. T Case and looks as above. 7 Translstors and
3 diodes. Bix wavebands. MW/LW, Trawler Band,
BWI1, BW?2, BW3, powered by 9 volt battery. Push
Pull output. Teleacopic aerial for short waves. 3” joud-
speaker. Parts price list and easy build plans 20p.
PPa

Free with parts.
£408 ins. 31p

Total Building Costs
(+ 8°, VAT 32p)

Total Building Costs o
(Overseas P & P £1:25p) £2 9

(Overeeas P & P £1-85)

EIGHT Mk 1

NOW WITH
VARIABLE

Bulld Radlos*
Amplifi te.
trom
diagrams.

stage
Five

units includiog
master unit
to constroet

Compouente include:

Tuning Condenaer: Controle: 2 8lider

2 Volume
Bwitches: Fine 3” Tone Moving Coll 8peaker: Terminal
8trip: Ferrite Rod Aerial: Battery Clips: 4 Tag Boards:

10 Transistora: 4 Diodes: Resiatora: Capacitors:

Three §” Knobs. Units once constructed are detachable

from Maater Unit, enabling Lthem to be stored for

tuture use, ldeal for 8chnols, Educational Authorities

and all thore Interested in radio construction.

Parta price list and plane 26p (FREE with parta).
PP2&

Total Building Costs £5.5( I'F s

TONE CONTROL
7 Tunabie Wavebanda: MW, MW2, LW, 8WI, BW2,
8W3 and Trawler Band. Bullt in Ferrite Rod Aerial
for MW and LW. Chrome plated Telescopic aerial
can be angled and rotated for peak short wiave listening.
Push pull output using 600mW translstors. Car aerial
and Tape record sockets. Belectivity switch. 8 tran-
sistors plus 3 diodes. Latest 4” 2 watt Ferrite Magnet
Lowdspeakers. Air spaced ganged tuning condenser
Volume/onfoff, tuning. wave change and tone controls.
Attractive case in rich chestnut shade with gold
blocking. 8ize 8 x 7 x 4in. approx. Easy to follow
instructions and diagrame. Parts price list and plans
25p (FREE with parts).

Total Bullding Costs
(Overseas P. & P. £1-85)

PP&

£69 Ionn. 47p
(4 8% VAT 55p)4l

(Overscas P & P £1-85)
(+ 8% VAT 14p)
Case and looks

ROAMER SIX (:.iime

6 Tunable Wavebands: MW, LW, BW], 8W2, BWS,
Trawler band plus an Extra Medium waveband for
easier tuning of Luxembourg etc. Bensitive ferrite rod
serial and telescopic aserial for Short Waves. 3io.
Bpeaker. B stages —6 transistors and 2 diodes. Attrac-
tive black case with red grille, dial and black knobs
with polished metal lunserts. Bize 9 x 5} x 2fin.
approx. Plans and parts price list 26p (FREE with
PPa&

parts).
£3 : 9 Ins. 31p

Total Building Costs
(Overseas P. & P. £1-85)
+ 8% VAT 31p)

TRANS EIGHT

8 TRANBISTORS and 3 DIODES

6 Tunable Wavebands; MW, LW,
BW1, BW2, 8W3 and Trawler
Band. Bensitive ferrite rod aerlal
for M.W. and L.W. Telescopic
aerial for Bhort Waves. 3in.
Bpeaker. 8 Improved type trans-

output. Battery switch for

Total Building Costs
{Overseas P & P £1-25)

£4-48

(+ 8% V.A.T. 36p)

istors plus 3 diodes. Attractive case in black with red grille, dial and black
knobs with polished metal inserta, 8ize 9 x 6} x 2%in. approx. Push pull
ded battery life. Ample power to
drive a larger speaker. Parts price list and plans 25p (FREE with parta).

PPa&
Inn. 33p

Reg. no. 788372

Name. coevs bu «d 3o

Address ...

ide entrance “Lavalls” Shop
.30-4.30 Mon.-Fri,—9

61a HIGH STREET, BEDFORD, MK40 1SA

| enClose] £ aansrrsiysy TOY s Far ik Jeirensl 1 wwrrvs A vh

Tel. 0234 52387

(Dept. E.E.9.)



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

70 THINK /

I managed witha
give-away catologue
—unlil T ://&Med
oul on a
. HOME RADIO
— fwnpmenf: Cafa/qyae

W
s

Splashed out? /nvested is more the word! It cost me
just 77 pence (including packing and postage) and |
saved more than that on my first order. And if | take
into account the satisfaction I've gained from using
such a comprehensive, clearly set out, well illustrated-
production, I've saved the outlay many times over.
Think I'm exaggerating? Why not test it for yourself?
The coupon below is just waiting to be filled in and
sent off with your cheque or postal order. No need
to keep it waiting any longer.

By the way, the catalogue contains 10 free Vouchers,
each worth 5 pence when used against orders—so
you can soon get most of the price of the catalogue
back anyway!

= 240 pages

Over 6,000 items - e wm = Em e e = e = .= g
Nearly 2.000 pictu res l Please write your Name and Address in block capitals I
NAME

POST AND 8 NAME |
55p._plus 22p PACKING l ADDRESS ...\ oo |
Send off the coupon today. It's b 0

your first step to solving your |
component buy"ng Prob'ems. ........................................................................ I

| HoME RADIO (Components) LTD. Dept. EE, L:::::-g:‘:@
The price of 77p applies only to customers in the U.K. 234-240 London Road, Mitcham, Surrey CR4 3HD )
and to BFPO Addresses. D T D D oI GEN IEh WD D oas D oaas o
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AMTRON
electronic

kits.

What a
selection!

AECOMMENDED RE TAIL PRICE LIST
ALL PRICES INCLUDE VAT

UK 4
UKEE

Ster .
RAevert Preamphitier

Wit Ay 8

Hit Amptiter 12w
Stereo Contral Unit
Noise Reduction Un
Mono Control Umit

High Imoedance Pre amp
Low Impedance Pre-smp
e e

Ampiitier 1 S
Stereo Qutput Diffes
Private TV Loop Trans
C Amohtier Be
Private TV Listener
A1 A A. Stereo Preamp
Stereo Preamp to R 1.A A or
:l A Standards

i Preamy
Un-versat Preame
10 Stareo Preamp
acr s, w

Mt Stereo Amp, 20720 w
Hi-i Quact ik Stereo Amp.
Hets Ampntier 50w
M-t Stereo Amp 50+ 50w
Minuature Amp. 2
AM/EMAntenns Amo
Acoustic Alerm for Atssent
Minded Drivers
Parking Lights Auto s
MPX Stereo
et tndica
1IC Amp. 6w
Mikg Proamohitier
VHF/UHF Antenna amel
Radio Control Tram
Rocio Control Transmttes
Rad:o Controt Rece:ves
G Channes
1000 ana 2000
XCZ Channel
1500 and 2500 Mz
Superneterady ne RX
Linear Ampirhes
ystel Calitwator
Wattmeter 10w
vas
Sauarer
Rewstor Bos

Stab Powers Sopot!

Audio Frequency Generator
Briage Canr Meter

Brooge Cap Meter
L.F.Wattmeter

Low Frea Wattmeter

Marker Generator with Quartz
Control
Electronic Valtmeter
Auto. Bartery Charger
MW/ FM Recever
MW Racio Recenver
AM Tunes
VHF Tuner 120-160 MMz
LW/MW/FM Tuner
AM/EM Recewer 25 200 MH2
LF Frequency Merter
Figid Strength Merer
Transistor Anatyrer
Probes for Elect Voftmerer
Low Frequency Signat Generatar
10 Hz-1 MMz €2
Square Wave Generstor
Etectronic Beam Switch
SWH Meter
Erectronkc Fuse

Ludgate Hill, Birmingham.

474

€a
2l Meter £12.71
£5.44

th tone controls IIS.QJ
2.37

Etect. Potential Divider

24.14 vDC £83s
Power Supply 18 VOC 1A 584
S Pawer Supply 9VDC

100mA

Power Supply 24VDC 0.5A
Power Supply 24VDC 1A
Storage Battery Voluw Divider
Statr Power Supply

250mA, 7.5VDC 200mA 9vOC
170mA. 12vDC 100ma €106
200W Leght Dimmer

Stah Power Supply 12V 1.54
Twin Power Suopty 55VDC
*2-28 % 2

Bufter Battery Charger

Stab. Power Supply 12VDC
15mA

Regulated Power Sunply
Stab Power Supply 4-35VDC

€987
€584
€.30
€1.25

35
01816

€24.02
£8.35

€651
£6529

2.5A
DC Motor Speed Governor
Stab. Pawer Supply 5.5 to
16vDC-2A
Etectroni Chaffineh
Qzomuzer
Windacreen Wiper Timer
4 Channel A.F Miner
Photaeloctrsc Cell Switch
Acoustic Swiich
Muihpie Stereo Cannector
Multipie Stareo Connector
Elect. Unit for Metal Detector
Cap Burglar Alarm
Elect. Continuity Testar
3 Way Crossover Filter
12db/Octave
3 Way Crossover Filter
6db/Ocrave
Ultresonsc Aadar Burglar Alarm
Elect. Digital Clock
Photo-slectic Aev. Countet
Guitar Preamahilher
Logical Demonstrator
Adjustable Time Lag Car
Burgtar Alarm
Binary Demonstretor
Electronic Keyer
Etectronic Fuzz Box
Eiectric Guitar Furz Sound
Photo Tumer
Auto. Emergency Light Controt €9 08
Automatic Feed Control fo.
Slide Projectors
Cap. Discharge Electr
ignution for Internal Combustion
ngines

Capacitrve/Contact Alarm
2 Channe! AF. Mumer

1l

£9.08

RF amp. 12-170MHz

AF. Miner 2 3-27MMs

RF Amp 2 327IMHr

R.F Power Amp 3 J0MN/
Wide Band Amplitiar 3-J0 MM
VHF Coavertor 144146 MH2
€8 Convertor 127MM2}

Colout Bar and Dot Generator
Metal Insirument Cabenet
Metal Instrument Cabinet

Metal Instrument Catunet €654

1: Send 10p for illust. brochure.

alTROp

W RS

AMTRON UK, 4 & 7 CASTLE ST., HASTINGS,
SUSSEX TN34 3DY. TEL (0424) 437875.
ALL educational enquiries to Phillip Harris Ltd.

Tel: 021-236 4041.

CRESCENT RADIOLTD.

11-15 & 17 MAYES ROAD, LONDON N22 6TL
(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.

1l MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM). 803 1685

PLASTIC BOXES

THE FOLLOWING
BIZES AR AVAILAHLF

b c
1005 loacmx 73em x 47 cm = Blp
1006 149 em x 7-3+m x 48cm =~ 66p
1007 — I1R-2cm X 12:2e¢m x 64 cm 96p
1021 — 106em x 74om X 43 cm 50p
Post anrl Packing 14p
S8LOPING FPRONT 60DEG (Approx.)
“CRESCENT" 100 WATT R.MS,
ALL

v @

LIGHT EMITTING DIODES

Til 209 (Red) with Clip 22p each
Til 209 (Green) with Clip 38p each

TIl 209 {(Yellow) with Clip 90p each
Mled 500 TO92 Type 18p each

LED READOUTS

Litronix

DL707 -3 Character 14 Pin Dil £2-00
DL70! As above hut 41 £2-00
DL747 -8 Character £2-62
Minitron

3015 7 Begment 16 Pin Dil £1-18
30156 As ahove but 1 £1-18

CLOCK CHIP

CT7001 MOS/L8I Digitsl Cloek/

Calendar Chip plus full Circuits ami

Information Leaflet 895
Circuits and Information 8aeet 15p
Lit704 Led Display for ahove £1-36

Or 1 for £5:25

3 KILOWATTS PSYCHEDELLIC
LIGHT CONTROL UNIT

Three Channel: Rass—MIddle—Trehle.
Each channel has lts own gensitivity
control. Just connect the innut of this
unit to the loudrpeaker terminals of an
aruplifier, and connect three '50V up to
1000W lampa to the output terminals
of the unit, and you produce a fascin-
ating sound-iight display. (Al guar-
anteed.)
“a.so plus 38p P. & P.

PURPOSE AMPLIFIER
U . BUILD . IT

We supply the three modules for you
to build this Disco-Group-P.A. ampll-
fier into the cabinet of your choice.

% THE POWER AMP MODULE

170W. r.m.a. »q. wave 300W jnstan-
taneoun peak into 8 ohm (80W into
16 ohm). £14-28, carr, 45p.

Y% THE PRE-AMP MODULE

Four coatrol pre-amp, Vol. Bass
Treble. Middle controls. Designed to
drive most amplifiers using F.E.T. first
stage. £3-86 carr. 25p.

 THE POWER SUPPLY

Ts wupplial complete with the mainn
transformer, £8-66, carr. 50p. Complete
fixing instructions are aupplied and no
technical knowledge s required to
connect the three ready wired modulés.
A fantastic bargain. 1f you purchase
all.three modulen. 225, carr. 75p. 8end
B.A.E. for further detalls on this or
our ready built amplifiers.

MAINS
TRANSFORMER

200-240 PRI
180v. 50MA BEC.
6:3v, 1 Amp Bec.

- . + 10p P. & P.
£1-00 A

AL20
5 Watt

RMB
50 Hz

to
25 kHz

CRESCENT CATALOGUE

1 you construct you should own
one. 8end 20p

VAT

Please include 8%, VAT on
gooda plua carriage.
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EXPRESS COMPONENTS
17, Albert Square, London. E15 1HJ

fuzz hox

INTRODUCING the first of our electronic
kits for the musiclan, suitable for use with
electric guitars and organs. Kit comes
complete with wire, solder, ready drilled
case and step-by-step instructions.
(Batteries are not supplied).

PRICE FOR KIT OF PARTS £5.75 inc. p. & p.

Resistors Potentiometers 1L.C's

103 —2.7MQ, tp each Ik lin '4! 8-pin d 40p

EI2 §W 5% low noise 10k lin. 00 14-pin d. T
10k log. B
22K log 15p NESSOL TO-5  95p

Capacitors uf /V S0k tin NES555V 8 pind.i.l. 90p

2/25 o0 | 508 o

10710 0 | 1M lin.

10/25 Tp All carbon track Transformers

33/25 Te Mains/6V {A 80p

100/10 7p Beta M218 £] 85p

100 /40 7o Transistors

500/25 15p :8:2}“ 9 Isp

, 62 mp  65p

1000/25 20p BC107/8/9 10p Miscellaneous

1000740 25p | BCigs e | Crystal earpiece and

2000/12 20p QC7 12p

2000/50 1p | OC7s C3 ey
QC204 25p . 14-pin d.i.l. sockets

2200/25 e | oCp7I s5p 18p
IN2926G 12p
N 4

Diodes 2N370 12p

QA8I 8p C.W.O. only add

QA9 8p Meters I15p p & p S.A.E

IN4148 S5p MR38P |00uA £2 25p enquiries

ENGINEERS

This 76
FREE book , |
shows how! g
YOURSELF FOR A

BETTER JOB -~ MORE PAY!

The B.1.E uide ess should be
read by eve! y ambll.ous enxmeer

Send for this helpful 76 page FREE book
now. No obligation and nobody will call
on you. It could be the best thing you

0 Y promotion, a better §

ew Opponunluea shows

4 want
mzht-r pay?’

you how to get them through a low-cost
B.1.LE.T. home study course. There are no
books to buy and you can pay-as-you-

learn, ver did.
"3 ---CUT ouT ‘I'Hlse CrOUPON IR IS D .
Oy v CHOOSE A BRAND NEW FUTURE HERE!

N% J‘ Tick or state subject of interest. Past ta the address belou

Practical Radlo & Radio Amateurs General Electrical

Electronics Practicml TV Englneering

(Technatron Colour Televisjon [J Society of Engineers
Electronic Computer Electronics [J (Electrieal Eng.)

Eagineering C & G LI Radlo Electrical 1nstalla-

Televiston Mainten-
ance & Servicing

TV Bervicing Cert
Post Master General

[m} tions and Wiring

C & G Electrical

Genera! Radlo & l-l & 2nd class Techniciana
TV Englneering (Primary)
Radio Bervicing, Ca (} Eleculcal C & G Tele-

Malntenance and Englaeering communications
Repairs Practise

City & Guilds Radjo, C & @ LI Installa-
TV Electronlcs tions and Wlring
Machanlcs

To B.L.E.T. BEE 95

NAME (Biock Capitals Please)
AODRESS

Aldermaston Court, Reading RG7 4PF ok [BEE 95

Othes sublects Age
Aceredited by C.A.C.C. Momber of A.8.C.C.

RITISH INSTITUTE OF ENGINEERING TECHNOLOG

r

GIRO NO. 331 7056
C.W.O. only. P. & P, 10p on orders below £5

Discount: £10-10%, £20-15%, (except netitems) | 10EI2 W KIT:
Export Order enquiries welcome (VAT free) 2SE12 $W
2SE(2 iw

Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

SPECIAL RESISTOR KITS
10E12 W KIT: 10 of each EI2 value, 22 ohms—IM, a torai of 570 (CARBON FILM 5%,), £3-65
10 of each EI2 value, 22 ohms—IM, a toral of 570 (CARBON FILM 5%,), £3-85 net
KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425
KIT: 25 of each EI2 vaiue, 22 ohms—IM, a total of 1425
S tW KIT: § of each EI2 value, 10 ohml—IH a total of 30§ (METAL FILM §%), £

DUE TO CURRENT WORLD SHORTAGES, RESISTOR KiTS MAY TEHPORARILY CONTAIN
WATTAGE OR VALUE SUBSTITUTIONS.

-\

net

(Prices Include post & packing)

(CARBON FILM S93), €833 nes
CARBON FILM s)’) €845 net

|

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting: 0-0f uF, 0-0154F, 0-022uF, 0-033uF, 0- 047uF. 34p. 0-068uF,
O- | uF, 44p. O i1SuF, Jip 0 22uF S4p. 0-33uF, Bp. 0-47uF, 9p. 0-68uF, 12p. IuF,
I8p. 1 'SuF, 23p.2-2uF, 26p.
MULLARD POLYESTER CAPACITORS C296 SERIES
400VY: 0-001uF, 0-0015uF, 0-00224F, 0-0033uF, 0-00474F, 24p. 0" OOéBuF -0l uF,
0 OISuF 0- Oll;sFFO'g:JuF 3 p.“o 047uF, 0-068uF, 0-1uF, 44p. 1SuF, &64p.
u P.
-018uF, 0" ozzaF Jp. 0:047uF, 0-068BuF, 3{p. O-IuF, 44p. O-154F,
Sp. 0-22uF, 34p. 0" JluF 64p.0-47uF, 84p. 0 68uF, 12p. | uF, 14p.
MINIATURE CERAMIC PLATE CAPACITORS

RESISTORS

CF—High Stab Carbon Film, 5% MF—High Stab Metal Fiim, 5%,.

W, TFpe Range 1-99 100-499 500-999 1000+ Size mm
C 22-1M | 0-75 0-60 0-55 2-4x7-5

i CF  22.2M2 0-75 0-60 0-5S 3-9%10-S
CF  22-iM ) 0-75 0-60 0-55 5:5xl6
MF  10-2M7 2 154 1-32 -1 Ix7

t MF  10-2M2 2 1-43 i-21 0-99 4-2x10-8
MF  10-10M k] i-98 i-81 165 6:6x13

2 MF 10-ioM 45 3-52 3-08 275 8x17-S

For value mixing prices, please refer to our catalogue. (price in pence each)
VALUES AVAILABLE—EI2 Series cnly. (Net prices above 100.

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,
560, 680, 820, IK, IKS K2, 3K3, 4K7, 6K8, (uF) 0- 0F,0:018, 0-022, 0-033, 0-047,
lip, each 0 I JOV

POLYSTYRENE CAPAClTORS 160V 5%,

pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,
00, 6800, 10,000, 4}p.

B. H. COMPONENT FACTORS LTD.

PRESET SKELETON POTENTIOMETERS

HINIA'TJRE 0-25W Vertical or horizontal 6p each 1K, 2K2, 4K7,
pto IMQ

;UB‘HIN 0-05W Vertical, 1000 to 220K  5p each

10K, etc

(E.E.) 6] CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU7 %A@
Tel. : Cheddington 668446 (S5td. Code 0296)
CATALOGUE No. 3-—20p

Miniature Mullard Electrolytics VEROBOARD 01 0-15s | POTENTIOMETERS

1-0uF 63V 64 68uF 63V 12 24 x 57 6p 36p | Carbon Track SK 2 to2M 11, log or lin. Single, 16{p Cual Gang 46p. Log Single with switch 26p

1 ouF 63V 615 (0OuF lowern Y=y 3o 250 | Slider Pots. 10K, 100K, 50 0K. 30mm, 34p. 45mm, 47p. 60mm, S5p.

: x 57 4 2

2-2F 63V 6fp  100F 25Veip | 5) 33~ 3p Jép | DIODES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3uF 63V 64p (004 SV Idp | 94 x i % %0 | IN40O 64p | DIN'2Pin 15 | (uFIV): 1135, 2125, 4125, 4 7/10. 525, 8125, 10110, 10]30. 16725,
4-TuF 63V 64p  (SOuF ségw e 2 x 57 (Plain) — 19p | IN4002 g}p 3 Pin 13p | 22763, 25/25, 25/50, 3225, 50/25. 100/10, 100125, 6}p. 50/50, 8p.
6-84F 63V 61D 220,F 6.4v 64p | 27 %31 (Plain) ~— 16p | IN4003 9p [ S Pin 180° 16p | 100/50, 200 p. 250/S0. 18p. 500/f0, Mlp. 50025, 15p.
10uF 16V 64p % P 1 5 x 33" (Plain) — 29p | IN4004 94p | 5td.Jack  20p | S00/50, 18p. 1000/10, 15p. 1000/2S, 22p. 1000/50, 40p. IOOO/IO
104F 25V 6}p 1204F 1OV 6ip | Insertion tool 73p 73p | IN400s 11p | 2.5mm fack 13p | 20p. 1100 90p, 2000/2S, 30p. 2000{100, 95p. 2500125, 38p.
10uF 63V 6lp 220uF 16V 8p | Track Cutter $6p 56p | IN4006 I4p | Phono &p | 2580/50, 62p. 3000/5D, 80p. 5000125, 66p. 5600/50, Z1- (0.

I1SuF 16V 64p  220uF 63V21p | Pins. Pke. 50 22p 22p | IN9I4 7p | SOCKETS HI-YOLT: 8/350. 19p. 16/350, 22p. 32/350, 33p. 501250 20p
:2“; 2(% :p ;:;Our lgv 2p TRANSISTORS g‘ﬂ'o% Ig: DINJIPF?-n :gn 1007100, 20p. 100.250. 30p

i 3 0uF 63V 25 in - 10p

22uF 25V 6i{p 470uF & 4v9: ACI27 164p BC2IIL I1p OAS_ 42p | 5 Pin (80° 12p | METALLISED PAPER CAPAC'TORS

22uF 6V 84p  470uF 40V20p | ACI28 21p BC2I3L 12p | QA47 98 | 5td Jack  15p | 250Y: 0-0SuF, O |uF, 6p. 0-25, 6p. 0 SuF, T{p. IuF, 9p. S00V:
24F 10V 64p  680uF 16V ISp | BCI107 lip BC214L 17p | QAB! 1P | 2.5mm fack I3p | 0°025.0:05, 6p. 0" 1. 6p zs T4p. 0-5,9p. 1000V: 0-01, Iip.
.;guF 16V éip 80uF 40V 25p | BCI08 12p OC44 18p | OA200 8p | Phono 6p | 0:022, 13p. 0-047. 01, ISp 22, 23p. 0-47, 28p.

uf 40V 6lp  1000uF 16V20p | BCIO9 13p OC7I I3

32uF 63V 6ip  10004F 25V25p | BCI4B 12p OCBI lop | HteETated paresned; Wird ietre: = 3 NEW

47uF 10V 6ip  1500uF 6-4 15p | BCI49 120 OCI70 23 y b er e 1S o ve e VRS 1M e e CAPACITOR KITS
4TuF 25V 6 15004F 16v25p | BCIBAL 125 Tis4d  33p | YATSre  39pf Stereo Screenea Wire Metre 13 | Piease send for List—
47uF 63V Bp  2300uF (0V1Sp | BCIBIL 125 IN2926 11p | LATaSE 3| Gonnegting Wire All colours. Metre | 24p | SRNET ol

SEUF 16V 6ip 33004F 6.4 26p | BC184 e 6 11 | uA723C €1 | Neon Bulb, 90V Wire Ended S for 24p e
\S8xF {2 u 0 L 135 2N3702 11p | YNia £1-32 | Panel Neon. 240V Red, Amber, Clear 20p
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FOR AUDIO
R\ TV CJ onABUDGET

PUSH BUTTON CAR RADIOKIT

— ¢ TheTourist Il

lya o
A, 4= . Al

NOW BUILD YOUR OWN
PUSH BUTTON CAR RADIO

Easy to assemble construction kit comprising fully Controls volume manual tuning.and five push
completed and tested printed circuit board on which buttons for station selection, illuminated tuning scale
no soldering is required. All connections are simple covering full, medium and long wave bands.

push fit type making for easy assembly. Size chassis 7 wide. 2" high and 4+ deep approx

Fine tuning push button mechanism is fully built and Car Radio Kit £7.70+55p. postage & packing

tTZsctt?:i:glr‘;:teiivailct:t?(ﬂln'md circuit board. Speaker including baffleand fixingstrip £1.65+23p. p&p.
(1) Output4 watts RMS. output. For 12 volt Car Aerial Recommended — fully retractable and locking

operation on negative or positive earth. £1.37+20p. postage & packing

(2) Integrated circuit output stage, pre-built three  Tourist Mk.1 kit still available-price £6.60+55p. p&p.
stage IF Module. See July issue for full specification

QUALITY SOUND”
FOR LESS THAN£19-00

Stereo 21 easy to assemble audio system kit, - no soldering
required. Includes:—
BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads
and full, easy to follow assembly instructions.

For the technitally minded
Specifications:
Input sensitivity 600mV;Aux. input sensitivity 120mV: Power
output 2.7 watts per channel: Output impedance 8-15 ohms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc., and outputs for
taping discs. Overdll Oimensions. Speakers approx.
1537 % 8” < 4. Complete deck and cover in closed position
approx. 154" x 12 6" Complete only £18.95
Extras if required.
Optional Diamond Styli £1.37 AR Elp all 250mV sensitivity.
Specially selected pairof stereo headphones with individual AC Mains 240V. operation.
level controls and padded earpieces to give optimum Size approx.12} insx 6 insx 3 ins

performance, £3.85. A £15.00 + 60p.post & pack

Reliant Mk IV Mono Amplifier, ideal for the
small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms (suitable
for 15 ohms).

Inputs * 4 Electrically Mixed Inputs *3
Individual Mixing controls. *Separate bass
and treble controls common to all 4 inputs

*Mixer employing F.E.T. {Field Effect Transis-
tors). *Solid State Circuitry. *Attractive Styling,
INPUT SENSITIVITIES

-Input—-1.) Crystal mic. guitar or moving coil
mic. 2, and 10 mV. (selector switch for desired
sensitivity.~Inputs—2), 3), 4, Medium output
equipment--ceramic cartridge, tuner, tape
recorder, organs etc.

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
ideal for Disco Wark. Output Pcwer: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Tatal Distortion: less than
2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into
470K. Size: 191 x 102 x 8ins. spprox Amplifier £27.50+£1.50p. & p. §

Special Offer: Disco 50 plus two 15" E.M.I. speakers type 14A/780
(as illustrated on opposite page). Complete £57.00-£4.00 p&p.
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COMPLETE"~
STEREO SYSTEM

£51-00

40 Watt Amplifier.

Viscount Il - R102 now 20 watts per channel.
System I includes,

Viscount Itt amplifier - volume, bass, treble
and balance controls, plus switches for mono/
stereo on/off function and bass and treble
tilters. Plus headphone socxet.

Specification

20 watts per channel into 8 ohms.

Total distortion@ 10W @ 1kHz 0-1%. P.U.7 (for
ceramic cartridges) 150mV into 3 Meg. P.U.2
{for magnetic cartridges) 4mV @ 1kHz into 47K
equalised within — 1dB R.I.A.A. Radso 150mV
into 220K. (Sensitivities given at full power).
Tape out facilities: headphene socket, power
out 250mW per channel. Tane controls and filter
characteristics. Bass: +12dB to ~17dB @
60Hz. Bass lilter: 6dB per octave cut. Treble
control: treble +12dB to -12dB @ 15kHz.
Treble filter: 12dB per octave. Signal to noise
ratig : {all controls at max.p-58d8.

Crosstalk better than 35dB on all inputs.
Overload characteristics better than 26dB on all
inputs. Size approx. 1337x 3”x 33

Garrard SP25 deck, with magnetic cartridge,
de luxe plinth and hinged cover.

Two Duo Type [t matched speakers -
Enclosure size approx. 1737 - 103" x§%/in
simulated teak. Drive unit 13°x 8~ with parasitic

tweeter. 10 watts handlin:
Complete §ystem.£51 .00

£69-00

System I

Viscount Il amplifier (As System |}
Garrard SP, 25 (As System )

Two Duo Type JIIA matched speakers—
Enclosure size approx. 31”7 x 137 x 11}
Fimished in teak veneer. Drive units approx.
1317 83" with 33" HF speaker. Max. power
20 watts, 8 ohms. Freq. range 20Hz to 20kHz.

Complete System £69.00

PRICES: SYSTEM 1
Viscount Il R 102 amplifier

2 Ouo Type It speakers
Ganard SP25 with
MAG.-cartridge de luxe plinth
and hinged cover *

£24-20+£1 pbp
£14-00 +£2-20p & p

£21.00 + £1.75p B p.

total £59.20

Available complete for only £51 00 +£3-50p. 8 p.

PRICES: SYSTEM 2
Viscaunt R102 amplifier

2 Duo Type lIIA speakers
Garrard SP25 with

MAG cartridge de luxe plinth
and hinged cover

£24-20
£39-00

£1-00p. &6 p.
£4:00p. & p.
£21-00 < £1-75p. B p

£84-20

total

Available complete for only.fi59.00+£4 p 8 p.

EMI SPEAKERS AT FANTASTIC REDUCTIONS

20 WATT
SPEAKER SYSTEM

System consists of a 137 x 8~ (approx)
eliptical woofer unit with a % x §”
{approx.) mid range unit incerporating
parasitic tweeter and crossover
components.

Technical Specification:

Bass Unit

Flux density-100 K, speech coil-13°,
Cone, Triple laminated papes with

4
e
8, 950
B KIT

Five matched speakers and crossover unit
for handling up to 45 watts, frequency
response from 20 to 20,000 Hz.

Huge 19 x 14~ (approx.} high efficiency

P.V.C. surround.
Mid Range Unit
Flux density-33K, speech coil-1” with

157 14A/780 BASS UNIT
Bass unit on a nigid diecast chassis.
Superior cone material handles up to 50

Bass-Speaker with 16,500-gauss magnet
built on a heavy diecast frame
The four 10.000 gauss tweeters, each 33~

parasitic tweeter.

Power Handling

20 watts R.M.S., impedance - 8 ohms,
frequency response — 20 Hz 1o

18,000 Hz.

OUR PRICE £6.60. Complete+90p p & p.

dia. approx.. are fed by the crossover which
critically adjusts signal for maximum
fidelity. Impedance at 1 kHz is 8 ohms.

watts RMS, and is treated to give 3 smooth
frequency respanse. Resonance 30 Hz. flux
density 360,000 Maxwells. Impedance at

1 kHz is 8 ohms. 3" voice coil. Bass coif 27, others 0-5”. Recommended

Recommended retail price £30-80. listprice £44-00. QUR PRICE£19.50
OURPRICE£18-70 +£1-50p &p + £1-50p & p Special Offer,

BUILDYOUR OWN ¥ 8TRACK CARTRIDGE
;Bl 52 STEREO AMPLIFIER™ § S “dF 5y yvnce

For the man who wants to design his own stereo — here’s your chance to start.
with Unisound — pre-amp, pewer amplifier and control panel. No soldering -
just simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV
(for ceramic cartridge). The heart of U d is high eff yl.C. lithi
power chips which ensure very low distortion over the audio spectrum.

240V. AC only. £7-64 + 55p.p& p

Elegant self setector push button player for use with your stereo system.

Compatible with Viscount [l system, Unisound module and the Stereo 21

Technical specification Mains input. 240V, Qutput sensitivity 125mV
Comparable unit sold elsewhere at £24-00 approx.

Yours for only £10.95+ 80p. p& p

R AVAlL>
Radio and TV Components {Acton) Ltd.

21 High Street, Acton, London W3 6NG /c

|

|
:

®

Mail orders to Acton. Terms C.W.0.

All enquires Stamped Addressed Envelope.
Goods not despatched outside UK.

[

Just write your order giving

vour credit card number Leaflets available for all items listed 323 Edgware Road, London W2
00 NOT SEND thus (%) Personal ___ Edgware Road: 9a.m.—5.30p.m. Half day Thurs,
YOUR CARD Send stamped addressed envelope. Shoppers Acton: 9.30 a.m.-5 p.m. Closed all day Wed.
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YATES ELECTRONICS

(FLITWICK) LTD

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

BEDFORD.

RESISTORS

{W Iskra high stabllity carbon film—very low nolse—canloss constvuctlon
§W Mullard CR25 carbon film—very small body size 7-5 x 2°5

+W 2% ELECTROSIL TRS.

Power Values Price

watts  Tolerance Range avallable 1-99 1004
] 5% 4:10-2:2M0 E24 1-3p 1-1p
4 10% 3-3M0-10MQ E12 1-3p 11p
+ 2% 100-1M0 E24 3-5p 3p
] 10% 10-3-90 E12 1-3p 11p
t 5% 4-70-1MQ E12 1:3p 11p
4 10% 1a-100 E12 3p 7o

Quantity price applles for any selectlon. ignore fractions on total order.

DEVELOPMENT PACK
05 watt 5% Iskra resistors 5 ofi each value 4-70 to 1MQ.
€12 pack 325 resistors £2:40. E24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5kQ to 2M@, log or linear (log + W, lIn $W;
Single, 14p. Dual gang (nnreo). 49p. Single D. P lwl!ch up

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 5000 and decades to 5M@G. Horlzontal or vertical P.C.
mounting (0 1 ma"lx)

Sub-minlature 0-1W, 5p each. Minlature 0:25W, Tp each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world’s first semiconductor that can convert a concentration of
0as or smoke Into an electrical signal. The sensor decreases its electrical
resistance when it ab.orbl deoxidlzing or combulllble gases such as hydrogen,
carbon North Sea gas, as well as carbon-
dust contalning airor smoke. . This decrease Is usually large enough to be utilized
without ampllﬂcallon Fuli detalls and clrcuits are supplied with each detector.
Detector GD1 £2. Smoke and Gas Detector Kits, mains operated with audible
alarm £5-60. Mains operated Meter indicator £7-90. MalnslBaﬂeq Gas Leak
Detector £12-60. 12/24v Banery operated £l 40. |2v Badery operated wo Remole

batte!

C.W.0. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2.

Catalogue sent free on request, 10p stamp
appreclated.

PLEASE ADD 89 VAT

MULLARD POLYESTER CAPACITORS C20 SERIES

400V: 0-00tuF, 0-00154F, 0-0022uF, 0-0033.uF, 0-0047uF, 3p. 0-0068uF, 0-01uF, 0-01SuF,

82122‘,4! 0- 033‘4 3p. O 047uF 0-068uF, O 1uF Sp. 0-15uF, 6p. O- 22uF T4p. 0-334F, 11p.
4 3p.

| 160V: 0-014uF, O- 015uF, 0-022uF, 0-033uF, 0-047uF, 0-068uF, Jp 0-14F, 34p. 0-15u4F, &ip.

0-22u4F, Sp. 033uF 6p. 0-47uF, Tip. 0-884F, 11p. 1-0uF, |J

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-01uF, 0u015uF, 0-022uF, 3p. 0-033uf, 0-047uF, 0-088uF, 3p.

0-1uF, 4p. 0-15uF, 0-22uF, Sp. 0-33uF, $4p. 0-47uF, 84p. 0-68uF, 11p. 1-0uF, 13p. 1-8uF,

20p. 2-2uF, 2p.

MYLAR FiLM CAPACITORS 100V

0-001uF, 0-002uF, 0-0054F, 0-01uF, 0-02uF,

3p. 0-O4uF, 0-054F, 0-088uF, O-1uF, 8p.

ELECTROLYTIC CAPACITORS

(uFjv) 1/63, 1-5/63, 2-2/63, 3-3/63, 4-7/63, 6-8/40, 6-8/63, 10/25, 10/63, 15/18, 15/40, 15/63,
22/10, 22/25 22/63, 33/6-3, 33/18, 33/40, 47/4, 47/10, 47/25, 47/40, '88/6-3, 88/18, 100/4, 100/10,
100/25, 150/6-3, 150/18, 220/4, 220/6-3, 220/18, 330/4, 6p. 41/63, 100/40, 150/25, 220/25, 330/10
470/6-3, Tp. 68/63, 150/40, 220/40, 330/18, 1 l 10p. 470/10, 680/6-3, 11p. 100/63, 150/63,
220/63, '1000/10, 12p. 410,25, 680/18, 1500/6-3, 13p. 470/40, 680/25, 1(!!)/10 1500/10, mo/e
18p. 330/63, 680/40, 1000125 1500/18, 2200/10 3300/6-3, 4700/4, Ap.

SOLID TANTALUM BEAD CAPACITORS

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

12p
4TuF 8-3V

0-14F 35V 0-47uF 2uF 38V 8-8uF 25V 22uF 18V
0-22uF 35V 1-0uF 35\/ 4 TuF 38V 10uF 28V RuF 10V 100uF 3V
VEROBOARD JACK PLUGS AND SOCKETS

01 015 Standard screened 28p Smm Insulated 12p
24 x 3% 28p 22p Standard Insulated 18p 3 Smm Insulated 12p
2y x 8§ 28p 28p tereo screened 4p  3:5mm screened 18p
34 x 3} 2p 28p Standard socket 20p  2-3mm socket 11p
32x5 34p 13_4'9 Storeo socket 30p 3:-5mm socket 11p
A - 1352 15 | DN PLUGS AND sOCKETS
17 x 3% (plain) 88p 72p 2 pin, 3 pin, 5 pin 180, S pin 240, 8 pin, 7 pin.
17 x 2} (plain) = 57p Plug 12p. Socket 8p.
24 x 5 (plain) i 13p 4 way screened cable, 25p/metre.
21 x 3% (plaln) e 15p 8 way screened cable 3@p/metre.
Pin Insertion tool 62p €2p
Spot face cutter S2p S2p BATTERY ELIMINATOR £1-70
Pkt. 50 pins 200 20p 9V malns power supply. Same size as PP9 battery.

Sensors £12-80. NOTE. The ery d circuit
to minimise battery drain. Typlcal!y 120mA |or 12v. These klls conmln all parts
required with the exception of case. Sultable case mains operated kit £1-60.
Battery operated kits £3.

PRINTED BOARD MARKER e
Draw the planned circult onto a copper laminate board with the P.C. Pen, allow to dry.
and immerse the board In the etchant. On removal the circult remains in high relief.

The SPARKRITE MK.2 is a full capacitive discharge electronic system.
Specifically designed to retain the polnts assembly — with all the
advantages and none of the disadvantages. No misfire because contact
breaker bounce is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the
points bounce open at high rpm. Contact breaker bum is
eliminated by reducing the current to about 1/50th of
norm, thus avoiding arcing, But you can still revert

to normal ignition if need be. in seconds. If points

go {very unlikely) you can get replacements
anywhere. All these advantages.

@®Fitted in 15 minutes. ®Up to 20% better fuel
consumption. ®@Instant all weather starting. ® Cleaner
plugs — they last 5 times longer without attention.

@ Faster acceleration. ® Faster top speeds.
@Coil and battery last longer. @Efficient fuel
burning with less air pollution

The kit comprises (o’
everything needed 4 ' 4
Ready drilled scratch and rust resistant case,

metalwork, cables, ¢coil connectors, printed
circult board, 10p quality S year guaranteed
transformer and components, full
instructions to make positive or negative
earth system, and 6 page installation
instruction feaflet.

WE SAY (TS THE BEST SYSTEM AT
ANY PRICEI

Sparkcite MK 11
system
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SPHRNSITE Mk II

Electronic Ignition... Betteronall points

Roll Gupacitses dischargy elec teonic
Aot st 3 transtorised inductive discharge booster.

Because you keep your points!
PRICES

D.LY. Kit only £10.93 incl. VAT and P & P

Ready Bullt Unit £13.86 incl. VAT and P & P *

(Both to fit all cars with coll/distributor ignition up to

B cylinders)

We can supply units for any petrol-engined vehicie [boat,
motorcycle etc) with coll/contact breaker ignitlon
Details on request. Call in and see us for 8 demonstration.

r I R N .
ORDER NOW TO:

ELECTRONICS DESIGN ASSOCIATES
{Dept EE 9 ) 82 Bath Street,

Walsall WS1 3DE Phone 33652

Please supply

Sparkrite Mk.2 D.1.Y. Kit{s) at £10.93 each incl.
VAT and P & P (Will make pos. or neg. earth).[J
Sparkrhe Ready Built Neg. Earth Unitls)

at £13.86 each incl. VAT and P & P

Sparkrite Ready Built Positive Earth Unitls)
at 6 each incl. VAT and P & P

\ l NAME
4’ ADDRESS
g g \
[ AT e \
/ o e e e I
~ : i
| enclose ch: {P.O. for £

Send SAE for braochure.

N I R E .
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SOLDERING
UN

TFIA%\IESCFB%I‘\:IIE
Y huil | ] 240
THIGOER SwWiTeH VOLTS
£27
a
VAT PAID

0
P&P 33p oz )

New surplus stock as illus-
trated. Size 7"x 4" x 3"

Smiths Time Switch with 24
hour dial which is simple to
set to switch on/oft twice per
day at any times required.
Also fitted with two lever
switches which can be set to
operate two circuits which
can each be set to operate on
Time Switch twice per day,

New surplus stock as illus-
trated. AC240 volts. Input
power 100 VA. Instant heat at
touch of trigger switch in
handle. Constructed in rébust
plastic casing with work light
infrontand 4 x3 core cable.

PROGRAMME
TIME SWITCHES

switch central heating
and hot water on/off twics a day.
Suitable for any electrical appliance
up to 3 amps 240 volts A.C.

P& P

all day, continouus, or off. 25.5 28p

Mounted in robust white VAT paid.

plastic casing Drilled for fix-

ing on back supplied with wiring instructions. ldeal for shop
lighting and many other applications.

SAE FOR CATALOGUE WITH MANY
OTHER BARGAINS TO

C. W. WHEELHOUSE & SON,
9/13 BELL ROAD,
HOUNSLOW.

PHONE 01-570-3501.

YOUR GAREER in
RADIO &
ELEGTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all sulg‘ects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians' Certifi-
cates); the Grad. Brit. LLE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio & Electronics School, Dept EEC 94
P.O. Box 156, Jersey, C.I.

Please send FREE BROCHURE to

(L3 0000000000000000000060000000000E0000AAE0AEECERARN00GE00000ACA000000GAI0000 Block
ADDRESS  ...iiiiiieciivsicssnneniantiecssisnssonnnnontoneesiosioeesssrionsanes Caps
.................................................................................... Please

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
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JOSTY KITS
FROM
ELECTRO SPARES)

The Josty appointed stockists

% ALL KITS POST FREE! % ALL PRICES INCLUDE VAT!
It makes practical sense to invest in Josty Kits. They come
complete with everything you need — all the components ready
10 use, including even the solder. Plus easy-to-understand,
fully comprehensive instructions, and a cast-iron guarantee
Just look at the list of Josty Kits available now from Electio
Spares. Remember, every price includes VAT, and every Kit

s post free

Model Josty Kit

No  Retail Price List
AF20 Mono Transistor

Total RRP  AT30 Photo Cell Switching
me VAT Unat 6:27
AT50 400w Triac Light Dimmer

Amphifier 5-28 Speed Control 5-28

AF25 Mixer 3-96 | ATS6 2,200w Triac Light Dimmer

AF30 Mono Transistor | Speed Control 1:59
Pre-Amplitier g AT5  Automatic Light Controt 2-84

AF35 Emitter Amplifier GU330 Tremelo Umt for

AF80 Small 0-5 W Amplitier guitars. etc 8:25
for microphone . HF61 Diode Detector 3-66

AF305 Intercom P HF65 Frequency modulated

AF316 Mono Amphtier (for FM transmitter 2-97
Stereo use two) HF75 FM Transistor

M160 Multivibrator Receiver 3-16

M1302 Transistor Tester HF310 FM Tuner Unit 17-39

M191  Vu-Meter HF325 De-Luxe FM Tuner Unit26-53

M192 Stereo Balance Meter HF330 Stereo Decoder for use

LF380 Quadrophonic Device with HF310 or

ATB0 Psgychedelic Light Controt, HF325 10-95
Single Channel 8:58  GP310 Stereo Pre-Amp to use
AT6S Psychedelic Light !

with 2, AF310 23-39
Controf, 3 Channet 16-00 GP312 Basis circuit board 12:60
AT25 Window Wiper Robot  6-40  Plus many others

‘AMATEUR ELECTRONICS’

Specially produced by the makers of Josty Kits to give you a
orofessional insight into the fascinating world of electronics
Written with the amateur in mind from start to finish, "Amateur
Electromics’ is an ideal introduction to the
whole subject —
trom tirst principles to advanced electronic
techniques. The price includes a circuit board
for making ten Josty Kit projects. Only £3.30
plus 20p p & p. No VAT
Send S.A.E. now for a free 8-page colour
brochure all about Josty Kits and
Amateur Electronics.

COMPONENT LISTS FOR
"’EVERYDAY ELECTRONICS' PROJECTS

You only need to have constructed a few

projects as published in “Everyday

Electronics'’, to know what a problem it

is to get every component just when

you need it, Electro Spares have devised

the complete solution. Now you can get liscs

of all the components required for any of the projects in

this issue. Just send us a stamped addressed envelope, and tell
us which project you are interested in. The list shows a
separate price for each item, as well as a price for the complete
kit, You can buy any one or more components to suit yourself.

GUARANTEED COMPONENTS FROM ELECTRO SPARES
Every single component you buy from us is a new branded
product from a reputable manutfacturer. And it carries the
manufacturer’s full guarantee

ELECTRO SPARES

The Component Centre of the North
288 ECCLESALL RD., SHEFFIELD S11 8PE (B)
Tel: Sheffield (0742) 668888
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indlair GCambridge kit,
Was £27-45.
Nowonly £14-95!

(NC VAT!

You save £12-50!

An advanced 4-function Features of the Sinclair
calculatorinkitform .. Cambridge

The Cambridge kit is % %Uniquely handy package.

the world’s largest- : M 41" x2"x4%". weight 33 oz.
selling calculator kit. h— — 2\ - Standard keyboard. All you
It's not surprising — no other ; need for complex calculations.
calculator matches the " F B\ :Clear-last-2ntry feature.
Sinclair Cambridge in . 2 g - Fully-floating decimal point.
functional value formoney ; i g ¥Algebraiclogic. )
and buyinginkitform, you | < Fouroperators (+,—.x, =),
make a substantial saving. / with constant on all four.

. e ” M-Constant acts as last entry
Now, simplified manufacture % : in acalculation.

and continuing demand mean Al A g 7 ) XConstant and algebraic
we can reduce even the kit price % L logic combine to actas a
by a handsome £12-50. For AV )it limited memory, allowing
under £15 you get the power ; e complex calculations on a
to handle complgx calculations 4 W27 calculator costing less

in a compact, reliable 7 4 >/ ) than £15.
package — plus the interest A\ =/, Il s:Calculatesto8

gnd entertainment of building N\ ik significant digits.

it yourself! /AL %1 --Clear, bright 8-digit
Truly pocket-sized 7 / Y ) display.

With all its calculating capability, ' 7. % #Operates for weeks on
the Cambridge still measures just v / four U16-type batteries
41" x 2" x 1". That means you can 7 A

carry the Cambridge wherever you

go withoutinconvenience —itfitsin

your pocket with barely a bulge. It

runs on ordinary U16-type batteries

which give weeks of normal use

before replacement.

Easy to assemble

All parts are supplied — all you need

provide is a soldering iron and a pair of

cutters. Complete step-by-step instructions are
provided, and our service department will back
you throughout if you've any queries or problems.

Total cost? Just£14-95!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready assembled,
it costs £21-95—so you're saving £7 ! Of course
we’'ll be happy to supply you with one ready-
assembled if you prefer—it’s still far and away
the best calculator value on the market.
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A complete kit!

The kit comes to you packaged in a

heavy-duty polystyrene cohtainer, It

contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents:
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.

4. Thick-film resistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position.

6. Printed circuit board.

7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10, Soft wallet.

This valuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on —then you’ll get more
than your money’s worth.

Butif you want to get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

- e .

R COTC I R =
' 'r:,":f.‘_ﬂ ; 0 ® Ve

e o 2
Bl T a8 \;;'.1':
ZnIz M@e 3 e,

How ? It's all explained in this unique
bookiet, written by a leading calculator
design consultant. Inits fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
outcomplex calculations.

— g [ — | |

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Reg. no : 699483 England

VAT Reg.no:213 8170 88

Why only Sinclair can make you this offer
The reason’s simple : only Sinclair — Europe’s largest electronic calculator
manufacturer—have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
Butthatin itself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. VYou may have used one, andyou’ve
almost certainly heard of them — the Sinclair Project 80 stereo modules.

(t seemed only logical to combine the'knawledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit!

Take advantage of this money-back. no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'll refund your money without question. All parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculator forone year.
Simply fillin the preferential order form below and slipitin the post today.

Price in kit form: £13-59 + £1:36 VAT. (Total: £14-95)
Price fully built: £19-95 + £2-:00 VAT. (Total: £21-95)

e ey

To: Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire, PE17 4HJ
Name

Please send me

[T] a Sinclair Cambridge Calculator kit at
£13-59 4- £1:36 VAT (Total: £14:95) -

[[] a Sinclair Cambridge calculator ready
I built at £19-95 4- £2:00 VAT Sddiess
(Total: £21-95)

*| enclose chequefor£___, made
out to Sinclair Radionics Ltd, and
crossed.

*please debit my *Barclaycard[Access
I account. Account number

*Delete as required. PLEASE PRINT
EE 9 74
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THE SEEKERS

It is hardly an exaggeration to call electronics
the universal provider. For electronics has made
so much possible, in many quite different and
totally unrelated spheres. Among its achieve-
ments, this technology based upon the free elec-
tron has fostered a number of spare time hobbies
that would never have become universally popu-
lar without its aid.

Take for example the widely followed pastime
of seeking out buried curios and relics which may
have some intrinsic or historical value. The band
of amateur “treasure hunters” has increased
greatly since the introduction of the first tran-
sistorised lightweight metal detector. A sizeable
industry has come into being just to cater for this
growing outdoor leisure activity, and a wide
range of commercial metal detectors or locators,
is now available.

This type of instrument also happens to be an
ideal project for the electronics constructor.
Many designs have already been published, but
we make no apology for adding yet another. In
this issue we give full details for a home-built
metal locator which should satisfy some of the
continuous demands from would-be treasure
hunters and curio collectors.

evervday
electronics

LATE APPEARANCE

Regular readers will have been puzzled and
maybe annoyed because of the late appearance
of EvErypay ELEcYRoNICs these last few months.
We apologise for this unhappy state of affairs
which is due to production difficulties—matters
that are entirely beyond our control.

We also apologise to our advertisers who must
have suffered inconvenience because of erratic
publication dates. We hope things will be “back
to normal” withia the course of the next couple
of issues.

VAT CHANGES

Changes in the rate of Value Added Tax were
announced just before this issue went to press,
and it has not been possible to amend prices
quoted in advertisements.

Where prices are shown inclusive of VAT at
10 per cent, the REDUCTION may be calculated
by dividing the inclusive price by 11 and then
by 5.

If in doubt readers are advised to refer to the
advertiser for a revised quotation.

=

Because of prevailing production problems, no firm publishing date can be announced for the October issue. Readers are
advised to check regularly with their local supplier from mid-September onwards.

EDITOR F. E. Bennett ®
ART EDITOR ). D. Pountney ®

ASSISTANT EDITOR M. Kenward ®
P. A. Loates o

B. W. Terrell B.Sc.
K. A. Woodruff

ADVERTISEMENT MANAGER D. W. B. Tilleard

@ IPC Magazines Limited 1974. 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.
Everyday Electronics Fleetway House, Farringdon Street, London, E.C.4. Phone: Editoric! 01-634-4452; Advertisements 01-634-4202.
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Enjoy the hobby and fun

of “treasure hunting” with
this simple and inexpensive
unit.

T HIS metal detector is easy to construct, both
mechanically and electrically, and is also
inexpensive. It is completely self contained
giving many hours of use from a PP3 battery,
as the current consumption is only about 2mA.
The circuit uses three silicon transistors and is
capable of detecting a 10p piece at a depth of
about 50mm and larger objects to a maximum
depth of about 200mm.

This type of detector is quite sensitive despite
the simplicity of the circuit, although a certain
amount of skill is required if the best use is to
be made of the unit.

PRINCIPLE OF DETECTION

A block diagram showing the various stages
of the detector is shown in Fig. 1. The search
cotl consists of a large air-cored coil which is
used to scan the ground which is being searched.
When something made of metal comes near to
the coil, it causes a minute change in its in-
ductance.

The search coil is used as the inductor in an
oscillator circuit, and any change in its value
will therefore alter the frequency of oscillation
slightly.

The output of this oscillator is fed to a beat
frequency oscillator (b.f.0.). This has the same

(¢oR . ce ESTIMATED COST*)
GU\DA OF COMPONENTS
oN\_Y including V.AT.
£3.20
= excluding case
and frame
‘.Based on prices prevailing at
& time of going to press )

BY R.A.PENFOLD
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Fig. 1. Block diagram of the Metal Locator

nominal frequency as the first oscillator, but its
frequency can be adjusted over a small range
of frequencies either side of the nominal
frequency. The combined output of these is fed
to a diode demodulator, an a.f. (audio
frequency) amplifier, and finally to a crystal.
earpiece.

In use the b.f.o. is tuned a few hertz above or
below the frequency of the search oscillator
(approximately 100kHz). The two oscillator
signals will hetrodyne, and wil produce an
audio output at the output of the detector. The
hetrodyuing principle is quite simple, and con-
sists of the oscillator signals combining to pro-
duce the sum and difference signals. The differ-
ence signal is equal to the difference in the
frequencies of the two oscillators, which as al-
ready stated is only a few hertz.

Fig. 2. The complete circuit diagram of the Metal Locator.

This low frequency audio signal is amplified
by the a.f. amplifier, and is heard through the
earpizce. The frequency of the audio signal
does of course depend upon the frequencies of
the two oscillatars, and if the frequency of one
of these should change, then the frequency of
the audio signal will change also.

As the search coil is scanned across the
ground, a change in the audio note in the
earpiece indicates that the frequency of the
search oscillator has changed, and thus indicates
the presence of a metal object below the search
coil.

CIRCUIT

A circuit diagram of the detector is shown in
Fig. 2. The search coil (L1) is incorporated in
an oscillator circuit employing TR1. This tran-
sistor is operated in the emitter follower mode,
is biased by R1, and has R3 as its emitter load.
Positive feedback is provided between TR1
emitter and base by R2. As the voltage gain
of TR1 is slightly less than unity, the feedback
is taken to a tap on L1 (formed capacitively by
C3 and C4) to provide the necessary voltage
step up to permit oscillation.
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It is important that the oscillators are stable,
so that the b.f.o. tuning control (C6) does not
require constant readjustment. It is also im-
portant that the output waveform is reasonably
pure, so that spurious audio signals are not pro-
duced. This circuit is very good in both these
respects.

The b.f.o. uses TR2 in a circuit which is
basically identical to that associated with TRI1.
This has the addition of extra tuning capacitors,
C5 and C6, and two extra windings on the coil,
(forming a transformer T1) one of which is
used to couple the output of the oscillator to
the detector diode, D1, via C10.

Transistor TR3 is used as a common emitter
audio amplifier. Capacitors C11 and C12 filter out
the r.f. component in the signal from the oscil-
lators, leaving only the required audio signal.
R7 and C1 are r.f. supply decoupling compo-
nents, and S1 is the on/off switch. Note that
only a crystal earpiece or crystal headphone
can be fed from the output of TR3.

When looking at the circuit diagram it
appears that the output of TR1 is not coupled
to the rest of the circuit. There is in fact no
coupling provided in the circuit as this is not
necessary, as it is provided by stray capaci-
tances, and by the signal which is radiated by
the circuitry around TR1 being picked up by T1.

CONSTRUCTION

Details of the wooden frame of the detector
are shown in Fig. 3. Start by making the
wooden coil former for the search coil. The six
parts which comprise this are glued together.
Then mount the handle on the main pole. The
corners of the handle are rounded off using a
file, and then sanded to a smooth finish, to
make it more comfortable to hold.

Next the pole is glued to the coil former. The
bottom end of the pole is cut off at a slight
angle, so that it is not quite at a right angle
to the coil former, as can be seen in the
diagram. Use a good quality adhesive for this
join, such as an epoxy resin. Mounting details
of the aluminium box are shown in Fig. 3, but
this is not mounted until it has been drilled.

The search coil consists of 80 turns of 38
s.w.g. enamelled copper wire scramble-wound
around the former. The leadouts are brought
out through two small holes in the former, and
are cut to about 50-75mm long.

The layout of the components in the case is
shown in Fig. 4. The holes for the mounting
bolts for the component panel and for Cl are
drilled for 6BA clearance.” Socket SK1 and T1
require 6mm diameter mounting holes. Do not
tighten the mounting nut on T1 any more than
finger tight, as its thread is easily stripped. The
component panel is used as a template to locate
the position for its mounting holes.
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152x152 x 3 PLYWOOD SHEETS

COMPONENT
MOUNTING BOX

25 DIAMETER
WOODEN POLE

ALL DIMENSIONS IN mm

GLUED JOINT,

102x 13 SQUARE TIMBER (2 OFF)

\127.13 SQUARE TIMBER (2 OFF)/

Fig. 3. Details of the woodworking as used in
the prototype unit.

COMPONENT PANEL

Details of the component panel are shown in
Fig. 5. Commence building this by cutting a
panel of the required size (26 x 18 holes) using
a small hacksaw, and then drill the two 6BA
mounting holes. Note that the board has the
copper strips running lengthwise. Before mount-
ing the various components and soldering them
into position, make the three cuts in the copper
conducting strip.

In the nine places where leads connect the
panel to C6, SK1, etc., connect insulated leads
about 75-100mm long to the panel. Also connect
the length of two way cable (a length of flat
2 core mains cable) which connects L1 to the
rest of the circuit.

Now the panel is mounted inside the box
using two 6BA 15mm long bolts. A couple of
nuts are tightened over each of these between
the panel and the case, to ensure that the
copper backing strips of the panel do not short
circuit through the metal case.
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Fig. 4. Layout and wiring of the com-
pleted component mounting box.
Pin numbering for T1 is shown
separately.

Photograph of the completed com-
ponent mounting box.
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5 ' N
Components.... =
SHOP
Resistors 71
R1  820kQ R6 3-3kQ l j‘l Jl(
R2 470Q R7 470Q Semiconductors
R3 4-7kQ R8 1-5MQ TR1 2N3702 silicon pnp
R4 470kQ2 R9 5-6kQ TR2 ZTX500 silicon pnp
R5 560Q TR3 BC212L silicon pnp
All § watt 4+ 10% carbon D1 0OA91 diode
Capacitors Miscellaneous
C1  0-03uF plastic foil S1 On/off switch (s.p.s.t. toggle slide or push
C2 0-01uxF plastic foil button).
C3  2200pF polystyrene T1 Denco transistor useage coil, colour code
C4  2200pF polystyrene green, range IT.
C5 150pF polystyrene SK1 3-5mm jack socket for crystal earpiece.
C6 300pf miniature solid dielectric variable B1 PP3 battery and clip to suit.
(Jackson Dilemin or similar) 38 s.w.g. enamelled copper wire for L1, crystal
C7 1000pF polystyrene earpiece with plug, 0-1 inch matrix Vero-
C8 1000pF polystyrene board, 26 holes by 18 strips, control knob for
C9 0-01«F polyester C6, aluminium case approx. 135mm x 75mm x
C10 0-022uF polyester 40mm, wood and screws for frame, approx.
C11 0:01u4F polyester 1m of twin mains flex to connect L1, 6BA
C12 82pf ceramic or polystyrene fixings, connecting wire, etc.

\ /
Fig. 5. The layout of the components on the " — 3
component panel. Shown right is a photograph

of prototype panel.
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Next connect the free ends of the leads from
the component panel to the appropriate com-
ponents, and mount C5 across the terminals
of C6. Connect the negative battery clip lead to
S1, and then connect the battery itself. The
battery is positioned in the case next to SKI,
and is held in place by the lid of the case when
this is screwed on.

Only two connections remain unwired, and
these are those that connect the lower end of
the two way cable to the lead outputs of L1.
Once these have been completed, tape the lead
to the pole using a couple of turns of insulation
tape over these connections. Then use a few
drawing pins, or more tape, to secure the cable
to the back of the pole. Do not leave any spare
cable curled up inside the case as this might
cause instability.

Finally, paint or varnish the wooden parts of
the detector.

NOTES ON USE

Before turning on, check all wiring thoroughly
for mistakes, and screw in the core of T1 so
that virtually none of the metal thread is pro-

L A TN 4 L o

BY PAUL YOUNG

A retailer discusses component supply malters.

truding. Then plug a crystal earpiece into SK1,
and turn on. A whistle should be heard from the
earphone, and using C6 it should be possible
to alter the pitch of this. It should be possible
to find a point at which the tone disappears, and
tuning C6 either side of this produces the tone.
The further C6 is tuned away from this point,
the higher the pitch of the tone.

Adjust C6 slighty in an anticlockwise direc-
tion from this point, and obtain as low a note
as possible. To check that the unit is working
properly, place the search coil over a 10p coin,
or other metal object of about this size. This
should cause the audio note to drop in pitch,
and the tone will cease altogether if the coil is
placed close enough to the coin.

Note that most metals cause the-note to drop
in pitch, but brass for instance, will have the
opposite effect.

A little practice may be required while one
gets used to using the unit, but then it should be
found that even quite small objects can be de-
tected. C6 should be set with the search coil on
or near the ground, as placing the coil near the
ground, or any very large object, will cause a
slight change in the pitch of the note. =

v v o0 0000000000000 000000 e

ter Intell 'igence

finally reduced to one supplier,
and one of our Northern members
did the buying.

He admitted to me, that he had
to buy larger and larger

THE LEFT HAND

If I tend to harp on shortages
and price rises, it is with good
reason I do assure you. I know it
will not have escaped your notice,

invoiced for his replacement stock
will he kxnow what to charge us!

You will see that this is going
to stretch out the delivery period
still further. To add to our dis-

quantities, running into
thousands. I told him not to
worry, as we would take a
thousand, and all the other
members were screaming for
them! Finally he said, “They are

that one famous firm has with-
drawn its catalogue (albeit
temporarily) because they cannot
keep up with the rapid price
changes!

Only recently we went to order
a six-way tag board and were told
that the price would be 10p. We
have been selling this particular
article for years at 5p.

SUPPLY CHAIN

This problem, I am sure con-
tributes in no small measure, to
the ever lengthening delivery
time. If you consider that this
will be happening along the whole
chain of supply. The wholesaler
who supplies us finds the price
to him has jumped and the manu-
facturer finds the price of the
raw material has increased.

The wholesaler has in stock
item X which we require, but he is
forced to hang on to it, until his
replacement stock has arrived,
because only when he has been

comfort, I have to waste much
valuable time, replying to dis-
gruntled customers, who cannot
understand, why our prices have
gone up, or why we are out of
stock of many items.

“Sheer inefficiency” states one
customer! I only wish it was,
then it could soon be remedied—
I could sack myself—but only
time will cure the present malaise.

BUYING GROUP

We have always tried hard to
keep prices down, and one
positive action we took, was to
form a buying group, with the
object of bulk buying. I admit it
was not entirely altruistic, but
even so, you the customer
benefited. In addition we were
able to prevent certain items from
completely disappearing.

Although we have had many
successes in this direction, I have
to admit to one recent failure. I
refer to the ordinary *‘china eggs”
used as aerial insulators. We were

Everyday Electronics, September 1974

finished, they will not make any
more, no matter how large the
order’ .

NO DEMAND

Imagine my excitement when at
the I.E.A. Exhibition earlier this
year I saw a firm displaying this
very article. “Can you supply
them?” I asked. “Yes” replied the
salesman. “How many would you
order?” “Oh! At least 5,000” 1
replied. “All right”, said the sales-
man, “I will telephone you after
the Exhibition is over”.

Eventually, he came through to
me on the ’phone, “I am awfully
sorry, we no longer manufacture
them, it appears nobody wants
them"”. (!)

Now do you see what I mean
about the left hand? Pathetic,
isn’'t it, to think that in our
advanced technological age, one
additional problem that is ham-
stringing us, is, of all things, lack
of communication!!
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TERCH-IN

FOR BEGINNERS IN ELECTRONICS .. .
THEORY AND EXPERIMENTS

TUTOR: PHIL ALLCOCK™

LESSON 72 The Thyristor

HE thyristor or controlled silicon rectifier
T (CSR) is the last semiconductor device to
be covered in the Teach-In ’74 series. Other
solid-state devices-are available and as time goes
by more new devices will appear. These will
be covered by separate articles, as required,
since in most cases they will be fairly complex
integrated-circuits, designed to perform some
specific task.

SOLID STATE SWITCH

The thyristor is really a solid-state switch
and, depending on the type, can operate at
potentials up to several hundred volts and can
handle currents up to tens or even hundreds
of amps. The type specified for our experiments
(BTX30-25) is a “‘baby” of this large family and
is only suitable for currents up to 500mA and
voltages up to 25 volts.

The device involves a four-layer construction
(p-n-p-n) and is illustrated together with the
circuit symbol in Fig. 12.1. If we imagine the
four layers cut along the dotted line we have
two parts which resemble pnp and npn tran-
sistors and Fig. 12.1c shows an approximate
“equivalent circuit” based on this idea.

ANODE (a)

P
~ pnp
~ L n
9 '
npn }\
N npn
n ~
GATE (g}
CATHODE (c) < Oc

{a) (b)

r—N\N——

The thyristcr will block current flow between
anode and cathode if the gate is left uncon-
nected, at least up to the limit imposed by the
voltage ratings of the device. This blocking
applies to current attempting to pass either way
between the anode and cathode. However, when
current is trying to flow from anode to cathode
(conventional current assumed) a short duration
current pulse into the gate will cause the device
to turn on.

What is perhaps more important, the thyristor
will stay on even after the gate current pulse
has stopped as long as there is sufficient current
between anodz and cathode. If this current is
switched off momentarily at some other point,
or falls to a sufficiently low level, the conduc-
tion path within the thyristor will block and we
are then back to the starting point again.

Notice that once the gate current pulse has
activated the conduction path the gate loses
control and this makes the thyristor gate quite
different to the usual base control in a transistor.

DEMONSTRATION CIRCUIT

A simple circuit that can be constructed on
the Tutor-Board to demonstrate the features

a

pnp Fig. 12.1. The thyristor:
(a) circuit symbol

Rt (b) four-layer schematic
representation

(c) an approximate equivalent
circuit.

{c)

* North Staffordshire Polytechnic (Any communications arising from the Teach-In '74 series must be addressed to
Everyday Electronics, Fleetway House, Farringdon Street, L.ondon E.C4).
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mentioned above is shown in Fig. 12.2. The main
current path from the battery is via the thyristor
and lamp LP1. By closing S1 the gate will receive
current via the 100 ohm limiting resistor and the
lamp will light.

If S1 is now opened the gate current will
stop but the lamp will remain on. By unscrew-
ing LP1 the main circuit can be broken and
when the lamp is reconnected the off state will
have returned.

This test can be repeated with the lamp re-
placed by a 100 kilohm resistor and the 1001A
meter in series. Switch S1 will turn the thyristor
on, as previously, but when S1 is restored to the
open position the meter will show that the thy-
ristor conduction also stops.

This is due to the very low meter current,
which is below the minimum holding current
that is required to keep the thyristor in the
conducting state. At low current levels the cur-
rent gain of the pnp and npn transistors in the
equivalent circuit of Fig. 12.1c is reduced and
this is responsible for the thyristor failing to
hold itself in conduction.

UNDERSIDE VIEW
OF CSR1

Fig. 12.2. Circuit for demonstrating the action of
a thyristor. The thyristor used was a BT X30-25.

Thyristors are very useful in power applica-
tions such as motor control, lamp dimming and
similar areas. They can be used on alternating
voltage supplies and with suitable additional cir-
cuitry can be used to control the average power
delivered to a load. Fig. 12.3 illustrates the use
of a thyristor for controlling a burglar alarm.

The switches S1, S2, etc., are arranged tc close
if say a door or window is opened or some item
such as a drawer is disturbed. Once the thyristor
is triggered on, the alarm will continue to sound
until the power is removed. The diode D1 pro-
tects the thyristor from the inductive surges
that can occur as the bell or buzzer contact
opens, and the resistor R3 ensures that the thy-
ristor always receives a current in excess of the
minimum holding current.

THYRISTOR RATINGS

Power dissipation must be limited in any semi-
conductor device and this means that there will
be a maximum forward current allowed. When
the thyristor is on there is a small voltage drop
between anode and cathode and the product of
this voltage and the forward current gives the
power dissipation. The voltage drop is some-
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times called the Zorward voltage and a typical
value is approximately 1-2 volts for a small
thyristor.

The voltage drop can be measured using the
standard voltmeter arrangement and the circuit
of Fig. 12.2. Note that the anode is positive with
respect to the cathode. The voltage drop is effec-
tively the sum of the voltages across two pn
junctions in series and this accounts for the
value of 1-2 volts.

When a thyristor is off there will be a small
leakage current flow which will typically be less
than 1«A irrespective of the direction of block-
ing. The thyristor normally blocks current flow
when the cathode is positive with respect to the
anode. This is the reverse blocking direction and
will have a voltage limit specified.

Dt
IN4001

OtHizv

POWER
SUPPLY
o—

CABLE 10 VARIOUS
SWITCHES $1,S2 ETC.

Fig. 12.3. Using a thyristor in a burglar alarm
system.

With the anode made more positive than the
cathode we have the ferward blocking condition
and this will also have a maximum allowed vol-
tage rating. The triggering requirements at the
gate are usually specified by quoting the current
and voltage requirements. For the BTX30-25
thyristor the values are:

V=30 volts I;e=10mA
These are the minimum requirements to ensure
triggering with ary sample.

EXPERIMENTAL CIRCUITS

Several experimental circuits are included in
this final lesson of Teach-In '74. The circuits are
reasonably simple and can be adapted to suit
readers’ requirements. Regular study of articles

Morse Practice Oscillator: the oscillator pitch
is adjustable at VR3. The Morse key can be
improvised using old relay springs.

VR3 100k
—_—AAA
VYV
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VR3 100402
Y +9v

o R
e ! %)kc'w

=R3
BCIT7  TR2 r 100
BC22L  yio35 A
e N, b2 87X30-25

bl

47k +
— < R2
'00/1"' <1000
[ ov
o * o

Time Delay Unit: delay time is proportional to
value of VR3 and C1. Thyristor turns on when C1
discharges by action of T1S43.

POINTED END PLUG

3 +9_}V
[ — d '
TWO METAL SCREWS S.R.B.P TUBE
SET IN INSULATING TUBE
VR3
100k1 <
ov
O

Moisture Detector: to calibrate, insert probe in
moist soil, grain etc. and adjust VR3 to give
suitable reading, e.g. half f.s.d.

in EVERYDAY ELECTRONICS should provide readers
with further projects and it is hoped that, by
applying the basic principles that have been

TERCH-IN 74

R2 4-7k0
VWA O +9v
TRI
2N3819 C3 10uF
0-22uF + l » OUTPUT TO
' ” MAIN AMPLIFIER
DM
CRYSTAL R1 i,
MIKE 33MN F'roa,,r
INSERT
O— ¢ ) : 00V

Crystal Microphone Amplifier: set VR2 to give
4V across R2. If main amplifier has low input
impedance, C3 can be increased to 100.F.

:.l» R1 [R" 'IR_)

Z1000 AN <47k

+4:5V OR 6V

LP1
6V 60mA

€1,C2= 100uF OR 250uF

TR2

B8C107

s1
PR,
< < oV
Lamp Flasher: lamp flashes when S1 is pressed
and continues until S1 is released. LP1 always
lights at instant switch is pressed.

covered in this series, a better understanding
will result.

For those who would like to review their
progress a Teach-In Test is also included—the
answers will be given next month. Also next
month a constructional project that uses the
components specified for this series, see page
503 for more details.

Best of luck and success in your new hobby.@

oo TEST
TERM

. Which relatlonshlps are not correct in the
following?
Power = /2R Current == 12
Voltage = Power R2

Resistance

2. How are voltage and current in an ideal inductor
related? What is the equivalent relationship for
an ideal capacitor?

3. How can a dry battery be checked to see if it is
exhausted?

4. Can a thyristor be turned off by a gate trigger
pulse?

5. Are transistors affected by temperature?

6. What is the total power rating for two 1kQ 1 watt
resistors when connected

(a) in series (b) in parallel?

7. What is the emitter-base reverse voltage rating

for the BC107 transistor?

8. What is meant by resonance?
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9. Whatis the average value of a half-wave rectified
supply if the input is 10 volts r.m.s?

10. Four 10k resistors are connected end to end to
form a "'square”. What is the resistance between

(a) Opposite corners? (b) The ends of any
one resistor (i.e. adjacent corners)?

11. Will a moving coil meter indicate a.c. current?

12. What resistor value is needed to make the
100.A meter into a 0-5V voltmeter? Assume the
moving coil has a resistance of 1kQ.

13. Sketch the voltage-current curve for a normal
diode.

14. What are the main features of a monostable?

15. Why is a diode sometimes used in series with
a transistor base or emitter lead?

16. How can we test two npn transistors to see
which has the higher current gain?

17. What is meant by the time constant of a resistor-
capacitor circuit?

Answers next month.
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New products and
component buying
for constructional

projects

SHOP
IALK

By Mike Kenward

ACK in our June issue we made
mention of a rumour concern-
ing a retail outlet for R.S. Com-
ponents—it was not unfounded.
On July 10, R.S. announced the
formation of Doram Electronics
Ltd (derived from door to door
amateur electronics); the new
company are going to sell
virtually all the R.S. products,
probably at much less than they
are at present available
(obviously!) and also many other
items of interest to the amateur
such as more semiconductors, a
range of cases, etc.
R.S. have approached the
problem in their usual thorough
manner and will be selling a

catalogue from early September
including

onwards for 25p

JAGK

postage. The catalogue will, in
addition to listing all the com-

ponents, detail various Kkits
available.
The reputation R.S. Com-

ponents have for fast efficient
service should stand Doram in
good stead, and Doram intend to
continue this service—goods or
money back within seven days.
The overseas constructors have
not been forgotten and, although
a minimum order of £5 and
special postage will be applicable,
they will be able to order in the
normal manner for Doram.

If readers order their catalogue
early—the 25p is refundable if
you place an order of over £5
within a year—their names
will go into a draw for a £10
voucher or one of 49 £5 vouchers
that will be selected at random
by Brian Rix (a radio amateur)
at the Amateur Radio Traders
Exhibition at Granby Hall,
Leicester, to be held from
October 31 to November 2.

Doramn will be a mail order only
company, and almost exclusively
cash with order; their address is
P.O. Box TR8, Wellington Road
Industrial Estate, Leeds, LS12
2UF. (Tel. Leeds 34222). We wish
them well and look forward to
a reliatle supply service for all
our readers.

In-House Communicator

There really should be no sup-
ply problems with parts for the
2 Way In-House Communicator.
Some intercom designs cause
minor problems because they
employ 80 ohm speakers, but this
is not the case with this design,

& i

and all parts should be readily
available.

The cases used in the proto-
type are available from H. L.
Smiths 287/9 Edgware Road,
London, W2 1BE, if your normal
supplier cannot provide anything
suitable. This firm (H. L. Smiths)
specialise in cases and chassis
and can also supply aluminium in
sheet tform.

’

Crystal Set

Once again you should have no
problems when buying com-
ponents for’ the Simple Crystal
Set. Not only is the design very
simple, few parts are used, and
all should be readily available.

Perspex for the case should be
obtained from a hardware shop
or one of the small sign-making
firms that appear in most larger
towns. Alternatively, any type of
plastic box of a similar size will
do.

Metal Locator

One component for the Metal
Locator needs a few words, the
Denco coil. This is available from
a few retailers or direct from
Denco—make sure you give all
the information when ordering.
The coil costs 48p plus 6p post
and packing, plus V.A.T. on the
total (60p should cover it).

Most other components should
be readily available—the case you
use should be similar in size to
that specified and aluminium, also
you should not alter the layout or
circuitry in any way. This may
upset the performance and may
make the locator illegal—see
licencing details in the article.

FINISHED AT LAST, MIKE —
THE FREEZER TEMPERATURE
ALARM FEATURED IN JUNE’S

"{ BUT DOES IT
WORK

['VE CHECKED THE WIRING—
EVERYTHING. NOTHING CAN GO
WRONG THIS TIME. BET. YOU
A POUND IT'S FUNCTIONING

PERFECTIY WHEN YOU GET

BRI G

BY THE WAY, YOU HAVEN'T
BEEN <EEPING UP THE
PAYMENTS ON THE FREEZER,
SO TWO MEN CAME AND TOOK
IT_AWAY THIS MORNING
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ALTHOUGH electronic techniques have been
used for the very accurate measurement
of time for a number of decades, it is only in
the last few years that they have made an
appreciable impact in the wrist-watch field.
Methods of measuring time using mechanical
oscillators were developed by Christiaan Huy-
gens of Holland in the 17th Century, but most
watches and clocks being manufactured at the
present time still employ this same basic form
of oscillator.

CONVENTIONAL WATCHES

Wrist-watches which employ a purely mech-
anical oscillator (normally a balance wheel and
hair spring) as the time keeping mechanism
and a main spring as a source of power have
a number of disadvantages:

(i) Although conventional watches can be
made reasonably accurate, their accuracy falls
far short of that obtainable by electronic tech-
niques. A good balance wheel watch will have
an accuracy of the order of one minute per
week, but most watches fall below this standard.

(ii) One might expect that the frequency of
the balance wheel would be independent of the
amplitude of oscillation (isochronism). In prac-
tice, however, the frequency is somewhat
dependent on the amplitude and hence on the
state of the mainspring.

(iii) Balance wheel watches are affected by
magnetic fields, temperature changes, shock,
acceleration, changes of position and even
changes of atmospheric pressure.

(iv) Most watches require winding about once
per day, but even self-winding watches stop if
they are not regularly worn (e.g. during a period
of illness).

(v) It is not easy to obtain enough power
from a conventional watch spring to operate an
alarm which can be heard in conditions of high
ambient noise.

(vi) Conventional watches cannot provide
digital readout—although many people would
not want this anyway.
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WRIST
WATCHES

ELECTRONIL!

BY J.B. DANCE
ELECTRONIC WATCHES

Although electronic watches have some of
the above disadvantages, the major disadvan-
tage at the present time is the price. Tuning
fork watches are available from about £40 and
have an accuracy of about one minute per
month. Although prices have fallen consider-
ably, there are still few quartz controlled
watches available for less than £100; they pro-
vide an accuracy of the order of one minute per
year.

Many watches are expensive because they
have a gold case, but some watches with a mag-
netically driven balance wheel are cheaper than
the prices mentioned. The prices quoted in this
article are believed to be the recommended
retail prices at the time of writing, but they
can change considerably in a short period.

A minor disadvantage of electronic watches
is the necessity of replacing the power cell once
per year, but this is largely outweighed by the
fact that no regular cleaning or other main-
tenance is required. Some types of electronic
watches require no oil, but in the others the
forces in the gear train are small, so the oil
does not need renewing periodically.

inch

ity 1)
O
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mm 10 Q ERAOES SA

A miniature 4Hz balance wheel movement con-
trolied by an integrated circuit.
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FIRST ELECTRIC WATCH

The first wrist-watch driven by a battery was
released by the LIP Company of France in
March 1952; it is still in production today as
LIP types R.148 and R.184. This watch employs
a balance wheel, but is more accurate than
many conventional watches, since the amplitude
of swing of the wheel remains almost constant
throughout the life of the power cell. In addi-
tion, no winding is necessary.

The LIP watch contains no electronic com-
ponents other than a diode to suppress transient
voltages which would damage the contacts. As
the balance wheel swings, a jewelled cam on its
pivot pushes a fine wire against a contact and
this allows a current to flow through an electro-
magnet. The latter attracts a magnet fitted to
the rim of the balance wheel at such a time that
the pulse increases the amplitude of swing.

The current flowing in the inductive electro-
magnet builds up to about 1mA in 3ms, but
quickly returns to zero. At other times the
balance wheel swings freely, so the mechanical
losses are very small. The mean current taken
from the 1-55V cell is about 5¢A.

TRANSISTOR DRIVEN BALANCE
WHEELS

The use of delicate mechanical contacts in
electrically driven watches is clearly undesir-
able, since they may need replacing at intervals.
Watches were therefore developed in which the
switching is carried out by a transistor. In these
watches the energy required by the balance
wheel is introduced magnetically.

The balance wheel may have two magnets
fixed to it, as shown in Fig. 1; these magnets
move across the face of a coil assembly. The
latter contains two coils, a feedback coil and
a power coil. As the magnets pass the coil faces,
a pulse induced in the feedback coil causes a
transistor to pass a current through the power
coil. The magnetic field of the latter drives the
balance wheel.

MAGNET

ASSEMBLY

Fig. 1. The balance wheel and coil assembly used
in some types of transistor driven watches.
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RESISTOR

CAPACITOR

coiLs

MAGNETS

A movement of this type developed by
Ebauches S.A. (a group of Swiss watch manufac-
turers) is known as the Dynotron. The inside
of a watch of this type is shown in Fig. 2.
Barium ferrite magnets are fitted to the balance
wheel which oscillates at about 3Hz. The Q
value of this oscillator is around 300—higher
than that of a conventional balance wheel, since
fricticnal losses are reduced to about 1-5uW.

CAPACITOR

WHEEL

Fig. 2. The interior of the Dynotron movement.

CIRCUIT

The circuit used in the Dynotron movement
is shown in Fig. 3. The resistor Rl is included
so that some current will pass when the balance
wheel is stationary; this ensures that the watch
will start automatically when a new power cell
is fitted. Alternating voltages induced in the
feedback coil by the moving magnets on the
balance wheel are applied (via the power cell)
to the base-emitter junction where rectification
takes place.

The tantalum capacitor C1 therefore becomes
charged with a polarity which opposes that of
the power cell. It discharges slowly through R1
and a small pulse of current passes when the
voltage across the feedback coil is near its
maximum value

The voltage induced in the power coils
opposes that of the power cell at the time the

POWER CELL

FEEDBACK
CcoiL

Fig. 3. The circuit of the Dynotron.
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transistor conducts. The difference between
these voltages determines the current through
the power coils. A small decrease in the ampli-
tude of oscillation of the balance wheel will
therefore produce a large increase in the cur-
rent in the power coil. Thus the amplitude of
oscillation is stabilised by this process.

The capacitor C2 prevents spurious oscilla-
tions from occurring due to coupling between
the two coils. The transistor is biased to cut off
except during the short pulses (duration about
10ms). This enables the Dynotron to be driven
for a year by a Mallory W12 cell of 85mA-hour
capacity. This cell is 11-5mm in diameter and
3-4mm in height and stores 1200J/cm?.

The feedback coil has 1,350 turns of 18:m
diameter copper wire (20-21;;m with the insula-
tion), whilst the power coil has 3,350 turns of
the same wire. A suitable transistor is the
Philips BC112 in a plastic encapsulation of
dimensions 1-8 x 1-8 x 2mm. It must have low
leakage current, low saturation voltage and a
hee of 100 or more at an /- of about 2000A.

Watches of this type tend to have a constant
amplitude of oscillation and this tends to
improve their accuracy. An error of a few
seconds per day is typical. Similar watches are
available from Junghans of Germany., LIP of
France, Timex, etc.

TUNING FORK MOVEMENTS

Wrist watches employing electronically main-
tained tuning forks have been available since
Bulova announced their first Accutron model in
October 1960. The name is derived from a com-
bination of the words accuracy and electronics.
This was the first watch which departed from
the use of the traditional balance wheel and
the first watch to be provided with a written
guarantee of accuracy (+1 minute per month).
It represented one of the most important
developments in watch manufacturing tech-
niques.

A typical 360Hz tuning fork used in a Bulova
Accutron is shown in Fig. 4. A conical magnet

A watch in the Swissonic 100 range which
employs the Mosaba balanced tuning fork
movement.
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Bulova Accutron watches which employ a tuning
fork movement.

with a cup of a magnetic material is fitted to
each tine of the tuning fork. A coil of about
8,000 turns of 15xm diameter copper wire is
placed over one magnet and two coaxial coils
on the other magnet, the smaller one being used
for feedback purposes. A smaller tuning fork
mechanism of a different shape is used in Accu-
tron models for ladies; it resonates at 480Hz.
The circuit of a Bulova 214 series Accutron
is shown in Fig. 5; it is essentially the same as
that of the Dynotron circuit of Fig. 3. The ampli-
tude of vibration is stabilised in a similar way
to that in the Dynotron balance wheel move-
ment. Other Accutron models employ a slightly
different circuit, but the current consumption
has a mean value of 8 to 10zA in all types.

REGULATORS

MAGNET

Fig. 4. The tuning fork
used in some types of

gcgnsx the Bulova Accutron
watches. The coils fit
over the magnets (but
inside the magnetic cups)
without touching either
the moving magnets or
the cups.
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Fig. 5. The circuit of the Bulova Accutron 214
series of watches.

The movement of the tuning fork (exag-
gerated in Fig. 6) is used to drive a miniature
toothed index wheel by means of a ratchet and
paw!l mechanism. The index wheel has 300 teeth
spaced at 0-025mm intervals on the circum-
ference of the 2-4mm diameter wheel.

Both the index lever (which is attached to a
tine of the fork) and the pawl have a tiny jewel
at the point where they contact the teeth of the
wheel. If the index lever moves the wheel rather
more than one tooth position per vibration, the
pawl will return it during the other half of the
cycle so that the net movement is one tooth.

INDEX LEVER

PAWL Fig. 6. The mechanism
used to convert the
motion of the tuning
fork into rotary motion.

INDEX WHEEL

The frequency of some types of Bulova Accu-
tron watches is dependent on their position.
When the tines of the fork point downwards, the
watch runs a few seconds per day faster than
when they are horizontal. The connoisseur can
use this phenomenon to achieve extremely high
accuracy by leaving his Accutron in certain
positions for a certain number of nights per
month. Normal regulation of the watch is
effected by moving small regulator plates
attached to the inner ends of the tuning fork.

Bulova Accutron watches are available in a
large number of models at recommended U.K.
prices from about £40 (stainless steel case) to
£500 (gold case with matching bracelet). Accu-
tron models for ladies are available from about
£50 in stainless steel (£60 with date indication).
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THE MOSABA

Ebauches S.A. has developed a tuning fork
watch under a licence agreement made with
Bulova in 1968. The movement is known as
Mosaba (Mouvement sans Balancier). It operates
at 300Hz and employs a balanced movement,
the resonant frequency of which is independent
of its position. This balanced movement is illus-
trated in Fig. 7; both ends of the fork move, but
the movement is far smaller than that shown.

The Mosaba movement is used in the Longines
Ultronic range, in the Tronosonic watches made
by Baume and Mercier and in the Omega 300
range. The U.K. prices of the Longines Ultronic
models range from about £90 to £220. The
Omega f300 series (introduced in August 1970)
range from about £80 in stainless steel to £470
in gold with a matching bracelet.

These watches all have an accuracy of the
order of one minute per month. The damping
is very low, typical Q factors being about 300.

INDEX WHEEL

Fig. 7. The bal-
anced Mosaba

movement. DANE

INDEX LEVER

MEGASONIC 720

The Omega Company have recently announced
that they are producing a new type of watch
known as the Megasonic 720. It has an accuracy
of +10 seconds per month in normal wear—
considerably better than any other type of watch
using a mechanical resonator. The frequency of
oscillation is 720Hz, the resonator being driven
by an integrated circuit.

This watch is said to be less sensitive to shock
than those employing the normal tuning fork
movement; this is partly due to the higher fre-
quency of the resonator and partly due to the
use of a new micro-motor of 7Tmm?® volume. The
price has not yet been fixed, but it is expected
that it will not be very much higher than that
of other types of tuning fork watches.

QUARTZ WATCHES

The stability of quartz oscillators is too well
known to electronic engineers to require much
explanation. Q factors of the order of 10° can
be obtained. Quartz oscillators were first used
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with thermionic valves in large clocks, but the
availability of transistors enabled them to be
used in small clocks and then in a pocket watch.
Although the first quartz controlled wrist-watch
did not become available until April 1971, many
watch manufacturers have now entered the
field.

The very rapid development of quartz con-
trolled watches in the last few years is closely
related to improvements in CMOS (complemen-
tary metal oxide silicon) digital techniqueés. In
this type of logic circuit each element consists
of an n channel f.e.t. and a p channel f.e.t. con-
nected internally in a complementary configura-
tion. It is particularly suitable for micro-
miniature circuits, since each pair of CMOS
f.ets require a very small area on the silicon
chip.

In addition, they can operate from low supply
voltages over a wide temperature range at very
low currents. Most of the power is dissipated
when the transistors switch from one state to
the other. The mean current is determined
mainly by the frequency of operation and by
the output capacitance of the complementary
pairs.

A CMOS integrated circuit can be made with
about a thousand transistors on a minute silicon

Above and below, the Omega Electroquartz
showing the Maliory WH3 power cell.
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chip. Such a circuit can operate the quartz oscil-
lator and divide its frequency by a large factor
to produce output pulses which can operate a
mechanical system.

THE BETA 21

The first types of quartz crystal controlled
wrist-watches employed the Beta 21 movement
which was designed by the Centre Electronique
Horloger S.A. of Neuchitel, Switzerland. This
basic movement has been marketed under more
than twenty brand names, but some manufac-
turers who used it initially have now evolved
their own designs.

The Beta 21 employs a 8,192Hz quartz oscil-
lator. The frequency is divided by a factor of
32 to produce a 256Hz signal. The latter drives
a motor which operates a pawl mechanism to
produce a rotary motion. The hands are operated
by a conventional gear train. As in almost all
quartz watches, the accuracy is of the order of
one minute per year. The regulation of quartz
watches is carried out by adjusting a small
trimmer capacitor in the oscillator circuit.

The Omega Electroquartz (introduced in
November 1970) employs the Beta 21 movement.
The price ranges from £295 in stainless steel to
£825 in gold with a gold bracelet. The Rolex
quartz watch has been made in limited numbers
in gold only with a gold bracelet.

QUARTZ-BALANCE WHEEL WATCHES

A watch developed by the Golay Company of
Switzerland (the p-Quartz) employs an electroni-
cally driven balance wheel similar to the Dyno-
tron, but the frequency is controlled by a quartz
oscillator. In this watch the hair spring is
deliberately designed so that the frequency of
oscillation is dependent on the amplitude.

The 32,768Hz (2“Hz) pulses from the quartz
oscillator are divided in frequency by an integ-
rated circuit. The amplitude of the pulses which
drive the balance wheel is dependent on whether
it is running fast or slow relative to the quartz

The Golay quartz controlled watch showing
quartz crystal enclosure, balance wheel, power
cell integrated circuit and trimmer capacitors.
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oscillator; this provides the necessary correction
to the frequency of the wheel. The current con-
sumption of this 30mm diameter movement does
not exceed 13xA from a silver oxide cell. The
U.K. agents are Toolex Ltd., Sherborne, Dorset.

A balance wheel is also used in the Timex
quartz watch, but at the time of writing this
watch is not on sale in the U.K. The frequency
of the 49,152Hz quartz oscillator is divided by
an integrated circuit to produce 6Hz pulses
which control the balance wheel frequency. The
balance wheel operates a mechanical contact.
The accuracy is quoted as 15 seconds per month.

QUARTZ WATCH WITH STEPPING
MOTOR

The Girard-Perregaux Company introduced its
GP quartz wrist-watch series 35C in the U.S.A.
in January 1972 after over six years of develop-
mental work in the Company’s laboratories. It
became available in other countries a few
months later; in England the prices vary from
about £100 for a stainless steel model to over
£800 for a model in white gold with a matching
bracelet. The accuracy is about one minute per
vear.

The Girard-Perregaux quartz controlled watch.

The GP quartz watch employs a 32,768Hz
quartz controlled oscillator. The quartz rod is
about 13mm in length and is enclosed in a
vacuum chamber 17-5mm long. The pulses from
the oscillator are divided in frequency by a
factor of 65,536 (2'°) by means of a Motorola
CMOS integrated circuit; the latter contains the
equivalent of 312 transistors in a 6 x 4mm en-
capsulation. The resulting 0-5Hz pulses are
amplified and shaped.

The output from the integrated circuit con-
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sists of a short pulse of one polarity followed
one second later by a pulse of the opposite
polarity. These pulses drive a miniature stepping
motor which causes the centre second hand of
the watch to jump forward once per second.
The stepping motor has a volume of less than
0-13cm?® and its spindle rotates half a revolution
in about a fiftieth of a second each time a pulse
is fed to it. The minute and hour hands and the
date indicator are driven from the second hand
wheel by means of a conventional gear train.
The GP watch is powered by a 1:35V mer-
cury cell which is 11:6mm in diameter by
5-2mm in thickness. The power cell has a life
in excess of one year, but it is recommended
that it be changed annually. The whole move-
ment is 30mm in diameter by 7-2mm in thick-
ness. No oiling or cleaning is required. Very
strong magnetic fields may cause the movement
to stop momentarily, but will leave no residual

effect.
con

MAGNETIC
o}

ADJUSTABLE
TORSION MASS
WIRE

INERTIA BAR

{a)

OSCILLATOR | 9350+2 170Hz | MOTOR
CIRCUIT COMPARATOR CIRCUIT
l_ﬂ)_l ERROR SIGNAL

QUARTZ

CRYSTAL MOTOR

PAWL'S @,
170 TEETH
{=)] HANDS

Fig. 8 (a) The vibrator used in the Longines Ultra
quartz watch, (b) a block diagram of this system.

ULTRA-QUARTZ

The Longines Ultra-quartz watches are avail-
able from about £150 (stainless steel) to £550
(gold with bracelet). They are probably the only
quartz controllec watches which do not employ
an integrated circuit.

The quartz crystal resonates at 9,350Hz and
the signals from it are used to correct the
frequency of a mechanical vibrator oscillating
at 170Hz (see Fig. 8). The vibratory motion is
transformed into a rotary motion by a pawl
system. The circuit employs only 14 transistors,
7 capacitors and 19 resistors. The comparison
or servo circuit employed in this watch has led
to it being called a “cynbernetic’” watch.

To be continued
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By F.G.RAYER

A very simple unit, ideal for the
personal listener.

HIS unit will provide personal reception with
T a pair of headphones, or single earpiece,
or will give an output which may be taken to
a tape recorder, or to an amplifier for radio re-
ception through the amplifier and its loud-
speaker. It thus has, quite a wide field of
practical utility.

The receiver is very easily made, but is
nevertheless capable of excellent results for
local reception, when an aerial, and possibly an
earth connection, can be provided. It is, in fact,
a modern type of crystal receiver, with a semi-
conductor diode, and with steps taken to avoid
the very flat tuning which can otherwise be a
nuisance with this type of circuit.

CIRCUIT

In Fig. 1, L1 is the tuning coil, wound on a
length of ferrite rod to secure an improved Q
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or increased efficiency, which results in greater
selectivity of tuning and better sensitivity. For
maximum possible efficiency, C1 is an air-dielec-
tric capacitor. The diode D1 is tapped down L1
further to reduce damping on this circuit.

Alternative aerial sockets SK1 and SK2 are
provided, SKI1 is usually better with a fairly
short aerial, while SK2 is used for a long aerial.
Socket SK3 is for an earth connection. This is
not always required, but improves volume.

Resistor R1 is the diode load resistor, with by-
pass capacitor C2, and coupling to the external
circuit is by C3. This allows phones to plugged
in, or a screened lead to an amplifier or other
equipment. Tuning coverage is for the usual
medium wave band.

SK1 SK2

C3 0-25uF
SK4
o
1000pF

vV

'ISK3

Fig. 1. The complete circuit diagram of the
Simple Crystal Set.

INDUCTOR L1

The inductor L1 has 60 turns of 26 s.w.g.
enamelled wire, wound side by side on a ferrite
rod 10mm (33 inch) in diameter and about
50mm long. The tapping for socket SK2 is a
small loop, 15 turns from the earthed end. The
ferrite rod need not be of exactly this size. The
rod is a tight fit in a hole in a piece of wood
or paxolin about 30mm x 20mm and is also
cemented in place. A small bracket then sup-
ports it as shown in Fig. 2. Touches of cement
will also secure the wire ends.

CONSTRUCTION

The front panel is 1-5mm thick perspex, 75 x
90mm, Fig. 2. Drill a central hole for C1 spindle.
These capacitors are often fixed by three 4BA
bolts. One way to find correct drilling positions
for these is to press a piece of paper on to the

(¢oR__ce ESTIMATED COST*)
GUIDA OF COMPONENTS
onwY including V.AT.

£1.50
excluding case

*Based on prices prevailing at

time of going to press )
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Simpte

SET

By F.G.RAYER

Photograph of completed unit indicating
method of construction of the perspex case.

S.R.B.P. GLUED
TO ALUMINIUM
BRALKET AND
FERRITE ROD | FERRITE ROAD

CONNECTION
PERSPEX FIXED VANES
FRONT
<y CONNECTION
THISTAGIS ™ TO MJVING
\ ! N CONTACT §™\ " = VANES/

'WITH C1CASE ’ _ CASE
AND SECURED ' . /
BY-CTED 3 G ol :

Fig. 2. The complete layout and wiring details of all the compo-
nents which are mounted on the rear of the front panel.
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-
Components....

Resistor
R1 5-6kt2 W 1 10% carbon

Capacitors
C1 365pF Jackson 00 single gang variable
C2 1000pF SEE
C3 0-254F S
)
L cas SHO1

OAB81 or similar

1

LI 60 turns of 25 s.w.g. enamelled copper
wire on 10mm (ginch) by 50mm ferrite rod

SKI-3 single banana or wander sockets 2
red 1 black and plugs to suit

SK4 3-5mm jack socket and plug to suit

Tag strip (2 way with mounting tag), control

knob for C1, materials for case, 6BA fixings,

\ connecting wire

front face of the capacitor, letting the spindle
pass through a hole. Then place the paper on
the panel, and mark for drilling with a sharply
pointed tool.

An insulated tag strip, to support Rl, C2, C3
and the diode is fixed between capacitor and
panel by one of the bolts, and washers . ~ equal
thickness are put on the other bholts, between
capacitor and panel. It is essential that the bolts
are short, or that sufficient washers or other
spacers are put on them so that they only run
into the tapped holes in Cl to the depth of the
front metal plate. If not, Cl will be short cir-
cuited and or damaged.

Connections are all shown in Fig. 2. The
moving plates or frame tag of Cl, go to earth at
socket SK3. Resistor R1 and C1 are carthed by
the tag strip, fixed as described. The lower tag
of the output socket (SK4) also goes to earth,
" so that when a screened lead is plugged in, the
outer conductor is earthed.

HEADPHONE ONLY

If a personal headphone receiver only is re-
quired and the output will not be fed to other
equipment, then Rl and C3 may be omitted.
The output socket rear contact is then wired
directly to D1(+).

RECEIVER CASE

The case for the prototype was made from
3mm thick Perspex. The case is a simple con-
struction with four pillars in the corners for
strength. These pillars are cut from 6mm thick
material, and are 10mm x 30mm. Each is tapped
at one end for a 6BA screw. (A satisfactory
alternative is to drill holes which will accept
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self-tapping screws.) One piece is cemented in
each corner. This strengthens the box, and the
tops of the strips are inset 1-5mm so that the
1-5mm thick panel is flush. It is secured with
four 6BA bolts.

It is also possible to build the receiver in one
of the small plastic boxes which can be pur-
chased in various sizes, using the lid as the front
panel.

USING THE RECEIVER

For direct listening, any headset of about
500 ohms to 4,000 ohms will be satisfactory, or
a medium or high impedance single earpiece.
Low impedance phones are not suitable.

It will be remembered that an aerial is neces-
sary with this receiver. This may be an indoor
or outdoor wire. A long, high aerial outside will
give maximum volume, but is by no means
essential, except in some areas where reception
is poor.

Taking the aerial lead to socket SK2 allows
greater selectivity or sharpness of tuning, but
socket SK1 gives better volume, so is more
appropriate for a poor or short aerial.

In some cases it will be found that volume
is sufficient with no earth, but until this has been
found it should be assumed that an earth con-
nection will have to be provided. This lead
should run to an earth spike or other metal
object in the ground.

Indoor aerials can be made with single plastic
covered bell wire, inconspicuously fitted along
one or two walls of the room near the ceiling.
Outdoor aerials can be of 7/26 or other aerial
wire, available in coils of 20m and longer: this
is also suitable for the earth connection. O]

oL A
TAKE NOTE

Bright Ideas—July issue

Will the following contributors to this feature
kindly contact the editor. J. Beever, M. Ren-
shaw and P. Stokes.

Telephone Call Charge Calculator (July 74)

It has been brought to our attention that there
is an error in the circuit diagram, Fig. 4. The
link from pin 5 on $2 should go to R4 and not
RS5 as shown. The wiring diagram, Fig. 7, is
correct.

Automatic Light Level Controller (July 74)

Capacitor C3 should be 0-14F as shown on the
circuit diagram not 0-014F as in the components
list.
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DELTA Electric Guitar

The EE Delta is a solid electric guitar, simple to
build and cosling a fraction of price of a com-
mercial guitar. Fuli constructional details are
given together with free full size blueprint
detailing the guitar and fitments.

SR HOME SECURITY
Vo SYSTEM

Evenif you do not possess any ltems of particular
value a home burglar alarm can be very useful
in preventing ransacking and theft of sentimental

= — i L :
neact.on T.mer I:ert“o;:'r:‘sylt:::rkh?t',“eand switch on the Home

Security System. If you are at home or away it

A construction exercise for those readers will provide added protection.

that have completed the Teachin74 course.
Although many other readers will no doubt
build this relatively simple instrument.

U cn wert month s cosue of
everyday ...

electronics -~




MAGNETIC INDUCTION

Obtain a piece of wood about
25mm thick and drive a steel nail
through it, so that the nail pro-
trudes on either side of the wood,
Fig. 1. Stand it up and bring one
pole of the magnet close to it but
not actually touching. The other
end of the nail will be found to
be magnetic and pins will cling to
it. Removing the magnet will
cause the bulk of the pins to drop
off, but not all. This odd
behaviour goes under the re-
sounding title of magnetic induc-
tion.

Magnetism can be induced

in a piece of iron.

Notice that not all of the pins
or filings drop off the iron’ nail
immediately; some remain for
quite a while. Obviously, the nail
is still slightly magnetic and while
we're dealing with classy names,
you may as well know that we call
this residual magnetism or, more
often, remanence.

Fig. 1. Bringing a magnet near
to a nail causes the pins to be
attracted to the nail.
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%~ By Derrick DAINES

The experiment will of course
work when the magnet actually
touches the nail, but we particu-
larly wanted you to experience
for yourself the fact that magne-
tism can be induced at a distance.

Now remanence and induction
have far-reaching effects in elec-
tronic circuitry. Tape recorders
and computers cannot function
without them, for example, whilst
in other cases they are a darned
nuisance. So what can we do
about them in cases where they
are not wanted? Last month's
experiment with the tin provides
the clue.

Fig. 2. Only the extremes of the
tinplate attract the pins.

Cut a strip of tinplate about
25mm wide and place it across
one pole of your magnet. The two
ends of the tin will now pick up
pins, whilst the pole will not, Fig.
2. We have, as it were, trans-
ferred the effective pole to the
ends of the tin. Now the question
arises, what would happen if we
bend the tin round into a ring?
Clearly, something odd will
happen in the middle.

Try it. Cut two identical strips
of tin and bend them into rings.
Lay two magnets on the table,
with one of the rings between
them. Place a sheet of paper

r\\ I\

i

Fig. 3. The area within the ring
is unaffected by the magnets
indicated by random orienta-
tion of filings.

across the top and the second
ring exactly over the first,
Sprinkle iron-filings over all, as in
the first experiment. Tap gently.

As we would expect, outside
the circle the filings take up their
North/South  orientation, but
inside they remain randomly
scattered. (Note: if you have a
very strong magnet the filings
inside will also be orientated;
remember that the field is three-
dimensional. The magnetic flux is
sweeping through space over the
top of the rings!)

That magnetism is induced in
the ring will be obvious from the
way that the lines of force bend
in the vicinity (Fig. 3) but the
magnetism is induced to go round
and round. Remember that the
centre of a magnet does not
attract filings!

A ring of dqron or aluminium
forms a shield against mag-
netism.

In electronics it is modern
practice to put a shield round all
components (such as coils) that
are likely to produce magnetic
fields.
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DEMO GIRGUITS

‘ By MIKE HUGHES

The Parallel Resonant Filter

HE author has been in dread of covering this
T aspect of electronics in simple terms. Un-
like most areas it is not possible to draw
straightforward analogies or use obvious reason-
ing when describing what happens in accurate
detail. The only recourse is to plod through some
fairly difficult mathematics which, we assume,
you would rather by-pass. Having said that let’s
hope we haven't frightened you off because the
practical side of this circuit is simplicity itself
and provided you will accept (take, for granted)
one or two simple statements then there will
be no problems. : .

The parallel tuned LC circuit is one of the most
important in radio work because it is this that
enables a receiver to sort out one station from
another when you adjust the tuning dial; it is
also used in a superhet’s “local oscillator” in the
“i.f. amplification” stages and often crops up in
audio applications as well. We have, unwittingly,
come across it already in this series when we
were talking about the Hartley oscillator. With-
out saying more it is essential that you are able
to recognise it for what it is and understand
something of how it works.

RESONANCE

We must first recap a little on the last part.
We saw that at a certain frequency, when the
reactances of an inductor and a capacitor (wired

Fig. 14.1. Increasing the value of R in the circuit
reduces the resonant current and gives a broader
frequency response.

[4) =00 (HIGH "Q")

(MEDIUM “Q")

(O (Low *a")

CURRENT THROUGH SERIES CIRCUIT

FREQUENCY

g RESONANT
1

FREQUENCY
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in series) are the same, theoretically the net
reactance of the two together is zero. This is
due to the fact that the direction of current flow
in the inductor, at an instance in time, is
theoretically exactly opposite to that in the
capacitor. The current flowing through an LCR
series circuit at resonance is limited only by the
circuit resistance. This means that if we delibera-
tely left out the resistor we would (in an ideal
world) get zero impedance across the LC com-
bination at the resonant frequency and, assum-
ing zero source and load resistance, infinite cur-
rent could flow. This is shown diagramatically in
Fig. 14.1 as the current curve, A, that shoots off
towards infinity as we approach resonance.

In practice we can never get zero d.c. resis-
tance in any circuit, because even copper wire
has some resistivity. So we can say that any coil
of wire must have some internal resistance. In
the case of a coil of a few hundred turns of 36
s.w.g. wire this will he small but there all the
same. We can consider this “internal coil resis-
tance” as being in series with the coil’s induc-
tance, hence, for the purposes of our argument
we show a practical inductor as being in series
with its own internal resistance (Fig. 14.2).

Remember, though, that this resistor is not an
extra circuit component, it is shown purely to
represent d.c. resistance of the coil; the
reactance of the coil still comes from its
inductance.

QUALITY

Imagine we had wound our coil out of wire
having fairly high resistance; when we hit
resonant frequency we obviously cannot get

Fig. 14.2. At resonance the current is limited only
by R. In practise the inductor always has some
d.c. resistance thus infinite current cannot be
achieved.

dOOR T C
CURRENT | . CURRENT
IN ot . . our

COIL WITH ITS INTERNAL
SERIES RESISTANCE
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infinite current; in fact the resonant current
might be very low as shown in the lower curve
of Fig 14.1. The curve is “flatter’” or “not so
sharp”. Having very low (preferably zero) circuit
resistance gives us very sharp tuning but as
soon as we introduce even a fraction of an ohm
of pure resistance the tuning qualities of the
circuit are degraded.

This Quality of a tuned circuit is very impor-
tant because it controls the criticality of our
tuning and we give it a term. Its name is simply
Q. Q is defined as the reactance of the inductor
divided by the circuit resistance

Xy 2afL
"R R

It has no units and is simply a number; for
example we might say a circuit has a Q of 100
and this immediately gives us an indication of
its tuning qualities. You can see from the
equations that if R is zero, Q becomes infinite.
Alternatively you could say the higher the
inductance and the lower the resistance then
the higher will be the Q value. Usually the
resistance of a coil will increase as you increase
its inductance (proportional to the number of
turns) so it is not usually possible to increase
Q solely by increasing inductance—unless you
use lower resistance wire!

Usually one aims to have as high a Q as
possible for a tuned circuit (although there are
some exceptions) so it is always preferable to
use low resistance wire which is as thick as
possible to wind high Q coils.

R.F. CURRENTS

At radio frequencies current tends to flow
down a wire near its outer surface (the skin
effect) hence very high quality v.h.f. coils might
be either silver or gold plated to reduce their
skin resistance. Alternatively a wire might be
made up of many finer insulated wires (like
mini flex) twisted together giving maximum
skin area. This is called Litz wire. Normally
we are not concerned with such sophisticated
problems but as you progress you might come
across specifications requiring Litz wire.

LOW REACTANCE
WHEN £ IS HIGH

\L

SOURCE 2 &

T

LOW REACTANCE
WHEN £ IS LOW

OHMS

I{/

PARALLEL CIRCUIT

If we try to pass alternating current through
a parallel arrengement of a capacitor and an
inductor (Fig. 14.3) it should be fairly obvious
that at low frequencies the inductor has low
reactance while the capacitor has high reactance;
hence the carrent passes preferentially through
the inductor—the circuit shows fairly low overall
impedance. As we increase the frequency the
inductive reactance increases and the capacitive
reactance decreases. The net effect of this is
that the current that can flow through the
circuit falls (the impedance is increasing). This
continues until we hit the critical frequency
when the two reactances are the same; at this
point the current that flows becomes a minimum
(it appears we get a maximum impedance)—
we will say more about this in a moment.

As we increase the frequency still further the
current finds a low reactance path through the
capacitor and the impedance falls off again. The
frequency at which we get minimum current
(i.e. maximum impedance) is when the two
reactances are the same

XL == Xc

1

or 27fL ZAfC

. 1
i.e. when the frequency equals ————
q Yy €q FAVIC

Notice that this formula, which describes the
resonant frequency of our parallel circuit, is the
same as that for the series circuit described last
time! The only difference is that with this circuit
we get maximum impedance at resonance where-
as with the series circuit we got minimum
impedance. These two facts are the most impor-
tant to remember!

INFINITE IMPEDANCE

Staying with the parallel circuit; if there was
no internal series resistance to the coil the
impedance would, theoretically, become infinite
(this is the hard bit to justify without mathe-
matics); this is because the current through the

REACTANCE OF
INDUCTOR

REACTANCES
ARE EQUAL
~ REACJANCE OF A
CAPACITOR Fig. 14.3. The graph
RESONANCE shows how the react-

ances of an inductor and
capacitor vary with fre-

FREQUENCY
(b)

(a)

quency—if they ° were
both measured indepen-
dently.

Everyday Electronics, September 1974



EQUIVALENT OF A
PRACTIC;L INDUCTOR

2

2o T

SRR

Hioo

T R

VOLTAGE ACROSS L AND C

FOR HIGH Q
co Fig. 14.4. At resonance
current cycles around
the LC circuit without
any extra being drawn
from the source (ideally).
However power is lost

[ 4
HIGH IMPEDANCE
MEASURING CIRCUIT

[ 4
CURRENT
{a) CYCLE

coil and capacitor are equal and running in
opposite directions. The net current flow is
simply cycling round and round the inductor
and capacitor without leaving the circuit or
entering it. Once this state of affairs has started,
theoretically it would go on for ever without
any extra help from outside. We say the circuit
is ringing and this is very similar to the decaying
oscillations you hear from a bell after it has
been struck.

In practise the current cannot, of course, go
on for ever otherwise we would have hit on
perpetual motion! Because there is bound to be
some internal resistance within the coil a certain
amount of electrical energy gets dissipated as
heat and the current would die away—this would
usually occur within a few cycles of the current
going round the LC loop. The current is then
replaced by more which is drawn from the
external source. As no external current would
be needed to keep a theoretically perfect LC
circuit resonating and more important that it
would draw no current its impedance must be
infinite!

|
§= in the internal resis-
2! FoR Low G tance of the cell.
Sl con
ul
&)
FREQUENCY
(b}

In practise any internal resistance prevents
this impedance reaching infinity hence the
sharpness of tuning is, again, defined by the Q
of the coil and we can calculate the maximum
resonant impedance of a parallel tuned circuit
as being

Z (for resonance}=0Q x X, (measured in ohms)

If we were to monitor the voltage developed
across an LC parallel circuit at different
frequencies (Fig. 14.4) we would get maximum
voltage output at resonance (when L and C give
maximum impedance) and the magnitude of this
voltage would be greatest for the highest Q coil
we used. Unfortunately as soon as we try to
measure this voltage we invariably lower the
Q of the circuit by introducing resistances from
our measuring equipment and hence affect the
sharpress of tuning. To keep this effect to a
minimum the measuring circuit (which is in
shunt across the LC arrangement) should be of
as high a resistance as possible (preferably
several megohms).

Continued on page 520

Fig. 14.5. Simple radio receiver using a parallel tuned circuit. A compression trimmer is suitable

for VC1.

R.F_ AMPLIFIER
AND DETECTOR

PARALLEL
TUNED
CIRCUIT

AUDIO AMPLIFIER

+9V
QO

TLt
:I XTAL
EARPIECE

ov
—o0

70 TURNS ON 150mm OF
10mm DIA. FERRITE ROD (SEE TEXT)
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2 WAY IN- HOUSE
CONMMUNICATOR

A simple communication system
for use in the home

other parts of the house without straining
one’s voice or having to leave the room is
extremely useful. More so for the housewife who
may be busy in the kitchen, for example, where
it may not be convenient or safe for her to
leave the kitchen but she needs to contact her
husband working in the garage or greenhouse
or other such places.

The In-House Communicator described here
allows a two-way conversation to be held from
any two locations. Each location has a call
facility.

THE ability to communicate with persons in

CIRCUIT DESCRIPTION

The complete diagram of the In-House Com-
municator is shown in Fig. 1.

It was decided to use 8 ohm loudspeakers in
the unit since these are more readily available
and generally cheaper than the higher im-
pedance types normally used. The loudspeakers
are used both as ’speakers and microphones.
The output from such a “microphone” is in the
order of one millivolt.

Using low impedance speakers as microphones
calls for an amplifier with low input impedance
and high gain. This is accomplished by the use
of TR1 connected in the common base mode.
The output impedance of a common base
amplifier is quite high.
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By C.F.TERRELL

With the switches in the positions shown, the
output from LS1 is fed to the emitter of TRl
whose base is held at “signal ground” by capa-
citor C2. The base of TR1 is d.c. biased by the
potential divide action of resistors R2 and R3.

Output from TR1 is directly coupled to the
base of TR2 arranged as an emitter follower
(high input impedance—low output impedance).
The gain of this stage is unity and serves to
match the high output impedance of TR1 stage
to that required by TR3.

Transistor TR3 is connected in the common
emitter mode and acts as the driver for the
output transistors TR4,5 connected as a class B
push-pull amplifier. The output is from the
emitter junctions and is capacitively coupled to
the ’speaker LS2 by C5.

The biasing and split collector load of TR3
has been arranged so that both output transis-
tors are on the verge of conduction. Therefore
all signals greater than —4-5 volts are amplified
by transistor TRS and all signals less than —4-5
volts are amplified by TR4.

With the switches in the positions as shown
in Fig. 1 the master unit, containing all the

ESTIMATED COST* )

OF COMPONENTS
including V.AT.

£3.20
excluding cases

*Based on prices prevailing at

time of going to press )
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Fig. 1. The complete circuit diagram of the 2-way In-House Communicator. The

remote unit is shown in dotted box.

circuitry, is able to speak to the remote unit.
When S3 is reversed, LS] and LS2 are trans-
posed and the remote unit is able to talk to
the master.

Operating either of the call switches S2 or
S4 results in an audible tone being heard in the
appropriate unit. This is achieved by introducing
positive feedback around the output stage, from
the output via R9 to the driver input causing
oscillations to build up.

CONSTRUCTION

The prototype units were constructed on a
piece of 0-15in. matrix Veroboard size 12 strips
by 25 holes and housed in two commercially
available plastic cases size 155 x 105 x 60mm
and 1'15 x 70 x 35mm.

The layout of the components on the topside
of the board and the breaks along the copper
strips on the underside are shown in Fig. 2.

Begin assembly by drilling the two fixing holes
and making the breaks along the copper strips
as indicated. Next mount and solder in position
the resistors, capacitors and wire links. The
transistors should now be soldered in pcsition.
It is important that a heatshunt be used when
soldering the transistors as these are easily
damaged by the heat from the soldering iron.

Cut-outs for the speakers and switches should
now be made on the front panels of the cases,
as indicated in Fig. 2. In the prototype all the
panel mounted components were glued to the
panels to give a neat appearance and avoid the
showing of fixing screws.
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With the speaker cut-outs made, pieces of
speaker fret shou.d be Zlued in position and then
the speaker glued over and around this. With
the other compoaents mounted in position on
the front panel they should be wired up and to
the component board as detailed in Fig. 2.

In the prototype, 25mm long tapped spacers
(2 off) were securec¢ to the board by means of
two 4BA bolts and the other ends glued to the
rear of the front panel with Araldite, once again
eliminating screw fixings showing on the front
panel.

Photograph of completed prototype master unit
showing assembly details.
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2 WAY IN- HOUSE
COMMUNICATOR

s (folelolololofoko b lole]e (

u(jo o

23(Jo! o

22(jol ®

21|lo ° o) st

20|jo! e} °

1/fole ° ejejo

B|{® le)

17|fo °

q| O o

| (o] o /& . :

1u|je o | —) —— —

13(§o ® / /

12(§@ O | / SPEAKER FRET

1(je ® Sib Sib S3a

olle 3 POLE  POLE

9|jo e

3 2 : Fig_. 2. Cor_nplete assembly an.d

; wiring details of the remote unit
| (above) and the masterunit (below).
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Bl o Veroboard, and the breaks on the
2(4o underside.
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rComponen'rs....

Resistors
R1 5-6ks:
R2 4-7kQ SEE

- sHop
4

R5 8-2kQ

R6 820

R7 474

R8 1000

R9 18k}

All } watt carbon + 10%

Capacitors
C1 33uF elect. 9V
C2 10uF elect. 9V
C3 2uF elect. 9V
C4 10uF elect. 9V
C5 160uF elect. 9V
C6 125uF elect. 9V

Transistors
TR1,2,3 OCT germanium pnp (3 off)
TR4 AC128 germanium pnp
TR5 AC127 germanium npn

Miscellaneous
S1 double-pole double-throw slide
S2 push-to-make
S3 double-pole double-throw slide
S4 push-to-make
LS1, 2 miniature 8 ohm impedance loud-
speaker (2 off)
B1 PP6 9 volt battery
Veroboard 0-15in. matrix, 12 strips by 25
holes; stand-off tapped pillars 25mm (2 cff);
speaker fret; battery clips; cases (2 cff);
length of three-core cable.
g ona ot >

The required length of three-cored cable
(mains cable is suitable) should now be
soldered to the master unit switches (Fig. 2) and
fed out through a small hole at the side of the
master case.

In the prototype, the battery was held in posi-
tion with double-sided Sellotape; alternatively
a small bracket can be made to suit. With the
battery secured in place, a layer of foam rubber
secured around it and over the base of the case,
the front panel should be fixed in place.

The external cable should now be passed
through a hole in the side of the remote unit
and wired up as indicated in Fig. 2.

All that remains is to label the front panels
as shown in the photograph. In the prototype,
Letraset, sprayed with a clear varnish was found
to give a neat and durable finish.

INSTALLATION

The rooms in which the units are to be in-
stalled and the positions within the rooms will
be an individual choice, but a couple of points
should be noted.
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It is best to have the units wall mounted in
an easily accessible place in the room. If they
are fixed or laid on, for example, a worktop in
the kitchen, they can readily be damaged due
to falling objects in the kitchen or knocked off
the worktop.

The height of the units above the ground
should be carefully considered. ideally at mouth
level of the user. If mounted in the kitchen the
master should not be positioned in a hot spot,
near the cooker or central heating bhoiler for
example, or near a fire in any other room, other-
wise the performance may be impaired. The
cable joining the two units must be safely posi-
tioned so as not to be a hazard; if one ot the
units is positioned outside the house, weather-
proof cable is advised.

IN USE

The In-House Communicator can find other
uses than that for which it was designed. such
as a baby alarm or doorbell for invalids and
aged people, especially useful for the latter in
determining the identity of the caller. In this
case the remote unit wculd be positioned outside
the front door and S4 marked “push”.

With no conversation taking place, S3 should
be at the receive position (REC) and S! in the
OFF position. With this set of conditions the re-
mote unit can call the master by depressing S4
whereupon the master user will set S3 to speak
(SPK) and St to ON, and can then speak to the
remote user. For the master to then receive
messages from the remote unit, S3 must be
switched to REC.

For the master to call the remote unit, S2
must be depressed when S1 is at ON and S3 at
SPK. When the conversation is over, S1 must be
set to OFF, and S3 to REC. With a little practice
the correct operation will soon be found easy.

One final point when using the unit, always
give an indication that you have finished speak-
ing for the moment by giving a code word such
as ‘“‘over” or “Roger”, and the last person to
speak should sign off with something like “over
and out”. O]

Photograph of the completed units ready for
installation.
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20 m SIMPLE DESIGNING

Design of a simple class A common emitter
stage amplifier using potential divide biasing
is detailed below and in Fig. 20.1.

Requirements

The output is to have a voltage swing of 8
volts peak-to-peak and the emitter resistor is
to waste 20 per cent of the rail voltage.

The transistor has a gain (hgg) of 100 and
is to operate with a 1ImA collector current.

Design Procedure
Base current is given by:
collector current _ 1mA ~ 104A
lFE 100

Step 1 First, all VOLTAGE DROPS should be
calculated as shown in Fig. 20.1. Re-
member that about 0-6 volts must be
allowed for across the base/emitter
junction of TR1 (shown npn).

Step 2 Now calculate the currents in base bias
chain R1, R2. This current is not critical
but should normally be much larger (say
ten times larger) than the base current.
Since base current is 10 microamps, the
bias chain may be set at 100 microamps
(0-1mA).

Step 3 Apply Ohm's law to produce resistor
values. It is at this stage that intelligent
approximations can be made to “round
off” in accordance with preferred
values.

This yields RI=68 kilohm, R2=2-7
kilohm, R, =3-9 kilohm R, =2 kilohm.

+ + +10v
| 1&lmA T
[\
R =2

o»n,ml

| A
Mz

SIGNAL
0pA —= out

SIGNAL IN T TR,

06V
0-|mAl S N B
26v ;I-OIMA

2
Rz.[ Re 2 2v

Fig. 20.1. Calculated current flow and
voltage drops in the design of a simple
single-stage amplifier.

21w D.C. COMPONENT AT THE OUTPUT

The “output signal” of an amplifier is really
a steady d.c. level with superimposed variation.

Consider the circuit diagram of Fig. 21.1, a
simple amplifying stage in which the resistor
bias values are such that the voltages shown
are those with NO input signal—called the
quiescent conditions.

Without any signal, the output is delivering
a steady d.c. voltage of 8 volts which is not a
signal, Fig. 21.2a.

If a small a.c. voltage signal of say 0-1 volts
peak is applied to the input, the output
terminal will swing up and down by one volt,
since the voltage gain is 10. The actual output
will thus vary between (8+1)V and (8—1)V as
the signal deflects it, i.e. between 9 and 7 volts
see Fig. 21.2b.

Fig. 21.2. Output voltage at the collector of
TRt with (a) no input signal (b) 100mV
peak a.c. signal.

Sl
e

/\/ %IGNAL IN

Fig. 21.1. Quiescent voltage con-
ditions at the output of a simple
amplifier having a gain of 10.

ouTPUT outeuT
A I

TIME TIME
(a) (b)
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... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths"’

electronics

S

BUILD, SEE AND LEARN

reall
m Mmastered

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

[

1/ BUILD AN
OSCILLOSCOPE

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

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

R S
i, S AN,

D

as used currently in the

40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit,
servicing procedures

RAPY electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments Thilsl new style course will enable anyone to
OVER amplifiers, osclifators. signal tracer. pho- really understand electronics by a modern,

practical and visual method—no maths, and
aminimum of theory—no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc.

| FREE [

or write if you prefer mot to cut page

NAME
ADDRESS

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,

P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:

we do nol employ representatives

BLOCK CAPS
PLEASE

EEL 9.4.

special free gift also to all our students
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UK's
LARGEST RANGE
OF KITS &
GADGETS

TEST EQUIPMENT
MULTIMETERS

{carr. elc. 30p)
ITi-2 20K;Voit Slimline £5°95
M210 (Case £1-25) 20K/Volt Slimline de-luxe £l 75
TLH33D 2K/Volt Robust

U4323 (+IF8AF Osc) £7 oo
AF105 (Case £2-25) 50K/Volt £12-50
U431l 20K/Voit AC current. Steel case £10-50
U434y Plus Bulit in transistor tester £30-50
Model 500 (Case £2-25), 30K/Volt £11:78

OTHER EQUIPMENT
SE250B Pocket Signal Injector £2-25 carr, 15p
TE15 Grid Dip meter 440kHz-280mH2z £16-50 carr. 30p
TE40 AC Millivoltmeter 1-2mHz £19-7S cerr, 35p
TE®528 Range valve voltmeter £22-50 carr. 40p
TE20D 120kH2-500mH2 RF Generator £18:95 carr. 40p
TE22D 20H1-200kHz Audlo Generator £19-95 carr. 40p
SE350A Deluxe Signal Tracer £12-95 carr. 20p
SE400 Volts!ohms/R-C sub./RF fleld/RF gen.

£15:50 carr. 20p

New Revolutionary Supertester 680R
880R Muiti-tester Accessories

£18-50 Transistor tester £11:00
Electronic voltmeter £18-00

I Ampclamp £11:98

Temperature probe £11:98

B Guass meter £11-98
Signal Injector £5-95

Phase Sequence £35:95

EHT Probe £5:95

#
Shunts 25/50/100A £4:50

A SELECTION OF INTERESTING ITEMS

C3025 Compact transistor tester £8-95 p& p 15p
Q4002 Photoelectric System £13-70
E1310  Stereoc mag. cart. preamp. £4-80p & p25p
Easiph D1201 tel fier £7-50 p & p 25p
D1203 Teleamp. with PU coil €4-95p & p20p
LL Door intercomm. and chime £8-40 p & p 25p
9” Twin spring unit For £3-30p&p15p
18" Twin spring unit Reverbs £8-B5p & p 25p

USS50 Ultrasonic Switch Transmitter/Recelver £12-78

C3041 1-250 MHz £4:25
C3043 SCH 1-300 MHz £5°75
VHF 105 Alrcrait Band Convertor 4-50p&p1Sp
B2005 4 Ch. mlc. mixer £4:20p & p15p
B2004 2 ch, Stereo mixer £6:15p & p1Sp
PK3 Kit. Etch vour own ptd. ¢ircults £1-95 p & p 20p

BUILD THIS RADIO

Portable MW/LW radio kit
using Mullard RF/IF module.
Features MW —bandspread for
extra selectlvity. Slow motion
tunning. Fibre glass PVC
cabinet. 600MW output. All
parts £7-98 (battery 22p), carr.
etc. 32p.

EXCLUSIVE: SPECIAL OFFERS

MW/LW CAR RADIO PORTABLE CASSETTE

+ or — Earth with speaker TAPE PLAYER—for car or

and fixings. £6:50 ¢./p. 30p. carry around. £7-25 ¢./p. 20p.

8 TRACK CAR STEREO HANIMAX BC808 POCKET

(— Earth) with speakers in CALCULATOR WITH

Pds & fixgs. £12°50¢./p.40p. &/ KEY. £28-95

Portable Baitery Cassefte HMANIMAX BCB11M

Tape Player £7:25. MEMORY VERSION £33-75

Car Lighter Plug and adaptor « BCgo7 9, Key £22-95

for all cassette and radlo « gCpmgso % Key + Memory
£

8/14/9 voit output (state 95
width) £1-95 each . HAINS UNIT £3-25 Extra

Rotel Stereophones ANIMAX H10t STEREO
RH630 680 COMPACT RECORD
RH700 £|0 25 PLAYER 2 x 7 watts. Com-

414 plete with Speakers (List
Weln W500 Ba"erylMaIns £54-50) Price £39-95. Plus
Cassette Recorder £12:75 free palr of sterec phones.

DON’'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors — Up to date
Brochures on request

SPECIAL PURCHASES
UHF TV TUNERS
CHANNELS 21 TO M4

/
Receiver IF output. £2-50,
Post 200.
PUSHBUTTON UNHF TV TUNER

Brand new transistorised
peared tuners for 625 Line

New purchase of 4 button transistorised UHF
tuner, £3-50 4 post 20p.

EASY TO BUILD KITS BY AMTRON—
EVERYTHING SUPPLIED

Model No.
310 Radio control recelver
300 4-channel R/C transmitter
345 Superhet R/C recelver

65 Simple transistor tester
115 8 watt Amplifier
120 12 watt amplifier
Stereo control unit
Mono control unlit
Power supply for 115
Power supply for 120
Power supply for 2 x 120
AM/FM aerlal amplifier
Auto packing light
Mic. preamplifier
STOS LF generator 10Hz-1mHz
5758 Sq. wave generator 20H2-20Khz
590 SWR meter
STAB Power supply 8-12v 0:25-0-1A
DC motor speed Gov.
Electronic Chaffinch

UK'S

LARGEST RANGE OF
TRANSISTORS AND DEVICES
JUST A SELECTION

“TBA800 5 WattiC £1-30
“Sinclalr IC12 6 Walt IC £2-00
*2ZN4141C Radlo £1-20
*Ultrasonlc Transducers £5-90 pr

*3015F TSEG Indicator £1:70
TIL 209 LED 24p each. 22p each per 10

* With circults/data sheet

OVER 1500 DIFFERENT SEMI - CONDUCTOR

DEVICES IN STOCK

Free stock list—Ilatest edition (Ref. 36) on request.

Includes radio valves, I.C.'s Rectifiers, Trlacs. SCR's,

LED's, etc. More typ better pri ts for

quantity small or large.

G RBABD BAT lﬁB! TAPE DECK

f GARRARD 2 speed
9 volt tape decks.
Fitted record / play
and osclllator/Erase
heads. Wind and
rewind controls.
Takes upto4”spools
Brand new comple
with head circults.
£%-50 carr. 30p.

Acoustic switch

Gultar preamp,
Delay car alarm

Metal Datector {electronics only)
Capacltive Burglar alarm

TOP QUALITY

SLIDER CONTROLS
60mm stroke high quality
controls complete with
knobs (post, etc. 15p any
quantity).

MARRIOT

TAPE HEADS

4 TRACK MONO or
2 TRACK STEREOQ

‘17" High Impedance £2-50
*18' Med. impedance £3-50

CAP. Discharge Ignition for car engine
(-Ve Earth) £1

80 Scope Calibrator

Level indicator

120-160mHz VHF timer

Photo cell switch

Electronic continulty tester

Photo timer

Acoustic Alarm for driver

Quartz XTAL checker

Signal Injector

vOX

Testakit

Bufler Battery Charger
Electronlc Keyer

820 Electronic Digital Clock £58-50

ALL KITS OFFERED SUBJECT TO STOCK

Prices correct at
time of preparation,
Subject to change
without notice.

BUILD THIS TUNER ML3
MW/LW Radio Tuner to use with any amplifier,
Features Mullard RF/IF module Fersrite urial bullt
In battery. Excellent results. Slze 77 x 23" x 3}”.
All parts £5-25, carr. 15p.

Mullard FM Modules
LPHBG Tuning Heart
Modul

LPIIBS iF Module com-
plete with data. Prlce
£9:00 pair.

FM Tuner Module
‘F:M523| 12v FM Tuner

SD4912 Steroo Decoder

SF62H 6v Stereo FM
Tuner £14-98,

Sinclair Special Ofter PP9 Eilminator Kit

Stereo 60 Pre-amplifier Complete odule kit
—for use with most 9v 100mA output £1-95,
small amplifiers, Ex- P & p 25p.

clusive ofter £6-75.

TBAB0 S WATT I.C.
Sultable aiternative to
SL403D,

STROBE TUBE

ZFT4A. Sultable for
December ‘73 Pract.

5130 voit operated. 8/16 Electronics £3-50.

S wu" outp ST2(D32) DIAC 25p

With clrcul(l and data CRS1/40 SCR 45p
£1-50, ZFT4 £3-50

Kit with printed clrcult ZFT8 £4-00

panel £2-70. All kits
avallable from stock.

( All cased unless stated chassis)

Hentvy's ...

EDGWARE ROAD, LONDON W2

303-Bargains Store (Callers only)
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404-408 Electronic Components and Equipment 01-402 8381
309 PA - Disco - Lighting High Powsr Sound 01-723 6963

Home and Car Entertainment Centres. London and branches now open
120 Shattesbury Avenue, London W1 01.437 9692

144 Burnt Oak Broadway, Burnt Osk, Edgware 01-952 7402
190-194 Stetion Road, Harrow.Midd|
354-356 Edgwere Road. London W2 01-402 5854/4736

*36' Med. Impedance £5°00

Singles Log and Lin R730/E73 2 track mono

5K, 10K, 22K, 50K, 100K, | Tesord/Erase low imp.
250K, 500K, 1 Meg. 45p Eraso Heads for "17°, '15'
each. and * £1-0

‘63' 2 lrnrll mono, Hi |mp
Ganged Log and Lin
10K, 22K, 50K, 100K, 250K,
85p each.

Complete with knobs.

'43° Erase Head for 63

(Post, etc. tSp any qty)

SINCLAIR, MINIATURE AMPLIFIERS &
TUNER/DECODER
AMPLIFIERS (carr. P elc 20p)
4.300,0-3 watt O volt £ |o smoPs 2240/stere0
£3:

104, 1 watt 9 volt

304, 3 watt 9 volt £3-98 SP40-6 2Z40/stereo

$58, 3 watt 12 volt £4-10 80/PZ6 £2778
SP60  2Z60/stereo

E1208. Swatt 12volt £5:10

608, 10 watt 24 volt £4-9S 80/PZ8 £30-45
Transformer PZ8

410, 10 watt 28 volt £4-95
€1206, 30 watt 45volt £0-98
€1210, 2} + 2§ watls
12 volt £8:25
RES00, 5 watt IC malins
operated Amplifier wllh
conirols £6
SAC14, 74 7 watt Stereo
with conirols £11:75
SACI13, 15 + 15 watt
Stereo with controls
£14-

POWER SUPPLIES FOR EVERY PURPOSE

470C 6'7&0 volt 300 mA (includes Multi-Adaptor for
Tape Recorders, etr.) £2-25 post 20p
Car Lighter Voltage Adaptors 300mA (State voltage

8v, T§v, 9v £1-95 ea. post 25p
$C202 3/6/74/9 volt 400mA £4-25 carr. 30p
HC244R Stabllised version £5-50 carr. 30p
PS00 9 volt 500mA £3-20 post 20p
Pt1 24 volt 500mA {chassis) £2-90 post 20p
P15 26/28 volt 1 amp (chassis) £2-90 post 20p
Pt080 12v 1 amp {(chassis)
P1081 45v 0-9 amp (chassls)
P12 4§-12 volt 0-4-t amp
SE101A 3/6/9/12 volt 1 amp (Stab.)
RP164 6/74/9/12 1 amp (Stab.)

FIBRE OPTICS

0-01 Dlam. Mono Filament £5-5¢
per 100 metre reel 0:13 Diam. 64
Fibres Sheathed. £1-00 per metre.
SPRAYS 15mm Diam. (Mares Tail
Spray £10-50)

All types oflered subject to avallability.
Prlcu corre:l at time of press E & OE

8% VAT TO BE ADDED TO ALL ORDERS.
UK pon etc. 1Sp per order unless stated.

All mail to
303 Edgware Road,
London W2 18W

All stores open 9 am to
6 pm six days & week
Hi-Fi - Tape Equipment
Discount Stock List
Free at alf stores

ex 01-663 7788/9
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KNOLW YOUR COMPONENTS...

Hints & Tips for the Novice Constuctor

The Diode

Extra care must be taken in
fitting the diode because, like
an electrolytic capacitor, it is
polarised and could be damaged
by reverse connections. The
body markings must be carefully
noted.

Most diodes have a band on
their bodies which normally indi-
cates cathode connection. Some
diodes are marked with the diode
circuit symbol, which is fine as
long as you relate the symbol

to the physical component.

A diode can be damaged by
excessive heat, so don't leave
your soldering iron on the solder
joint too long. A good tip is
either to use a heat shunt, this
is a device to conduct the heat
away from the diode; i.e. a pair
of long-nosed pliers, or a good
substitute is a flat aluminium
spring hair clip, or to keep the
diode leads as long "as possible
by putting one complete turn or
loop in each wire before mount-
ing on the component board.

LA

Circuit symbols for (a) the
diode and (b) the transistor,
npn.

Photograph showing a few of the many different
types of transistor encapsulations. .
(a) AD149 (b) BC107 (c) OC72 (d) AC128 (e) AD161

(f) BD201 (g) BC147—Lockfit.

BAND OR SPOT
AT THIS END

<

By Ron Adams

The Transistor

Great care must also be used
in mounting the transistor. The
temperature problems are the
same as for the diode.

The lead connections are
obviously very important and
must be checked with the appro-
priate data sheets, etc. On most
metal-can transistors the collec-
tor is connected to case, there-
fore transistors should not touch
each other.

e

Three common
types of diode

(a) power or rectifier
type—1N92

(b) small signal sili-
con—1N914

(c) small signal ger-
manium—OA9%.

b= BASE
¢ = COLLECTOR
e=EMITTIER

(Mullard)
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Three common types of encapsulations showing
lead connections. (a) case type T0O-92 for 2N3704,
(b) TO-98 for 2N2826, (c) Ferranti encapsulation
for such as ZTX301.
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DOWN TO ERRTH Y

By GEORGE HYLTON

“Please explain the expression ‘virtual earth’ which I have some-
times seen used in describing amplifiers.”

A virtual earth is a point in a
circuit which is at the same volt-
age as “earth” even though it is
not actually connected to earth.
It can be seen what a virtual
earth is by making up a rather
unusual bridge circuit (Fig. la).
Here B1 drives a current through
R1 and it flows in the direction
shown by the upper arrow. Simi-
larly B2 and R2.

OPPOSING FLOWS

These currents flow in opposite
directions through the meter. If
they happen to be equal they can-
cel and the meter reads zero.

To the uninitiated this may
seem impossible. The batteries are
still there. The resistances are
still there. So what’s happened to
the current? The answer is that
it is still flowing quite happily—

Bl ) SR
—

HI

ng ME1

8 +Rl

+

ok

+

i A
(b)

Fig. 1. Two simple bridge cir-
cuits to illustrate virtual earth.
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but not through the meter. It all
flows from the positive side of Bl
through R1 and R2 in series and
into the negative side of B2. So
B1 and B2 are just two batteries
in series driving a current through
two resistances in series.

Remember that this is only true
in the special case where each
battery supplies the same amount
of current. Change either voltage
or resistance and the balance is
upset and the meter reads.

Now, if a voltmeter reads zero
there is no volts across it. This
means that there is no difference
in” voltage between point A and
point C. Points A and C are at
the same voltage. In the circuit
there is an earth connection to
point A. But point C, although not
earthed, is still at the same volt-
age as the earthed point. Point
C is a virtual earth.

UNDECIDED

In Fig. 1b,Bl and B2 are “‘series-
aiding”; i.e. they push the current
in the same direction. Voltage
drops appear across Rl and R2 as
shown, leaving point C in a state
of acute indecision, not knowing
whether to be positive or negative.

For special values of Bl, B2,
R1, and R2 it is neither positive
nor negative, with respect to
earth, but neutral. A meter con-
nected from C to A will then read
zero. Point C is a virtual earth.

If you have begun to suspect
that Fig. 1b is the same as la

Fig. 2. A simple
two-stage audio
amplifier.

only drawn differently and with
the meter omitted you are right!
The point is that in practical cir-
cuits you often see something
much more like 1b than la. Be-
fore we look at one, let me make
the point that Bl and B2 could
just as well be two a.c. voltages in
antiphase. In practical circuits
they are a.c. signal voltages, as
in the audio amplifier, Fig. 2.

PRACTICAL CIRCUIT

The input is vi, TR1 provides
voltage gain and also inverts the
phase of v;; TR2 is an emitter-
follower which passes on the
voltage at TR1 collector to the
output as v: without further
change of phase. At a particular
instant the polarities of vi and v:
could be as shown. These voltages
aid one another to drive a current
through R1 and R2 in series.

Now comes the tricky bit. Out-
put voltage v: is created by apply-
ing the input vi. It's created be-
cause the amplifier responds to
vi. Well, no, that’s not quite true.
The amplifier responds to the sig-
nal voltage between point C and
earth, which is the true input to
TR1. This is not the same as vi,
because some of vi is lost in Rl.
The greater the current in Rl,
the more of vi is lost.

But the current in R1 depends
on v: as well as vi, since these
two voltages are series-aiding.
Since v: depends on the gain, then
as the gain increases so the cur-
rent in Rl increases and so more
of vi is lost before reaching TRI.

In practical circuits, nearly all
of vi is lost in R1. The tiny bit
that remains at C is still enough
when amplified by TRI, to pro-
duce vz. The higher the amplifica-
tion, the less of vi is needed at C.
As the gain approaches infinity,
the voltage at C sinks towards
zero. But zero in this case means
earth voltage. So if the voltage
gain is high, point C is nearly at
earth voltage, it is a virtual earth.

' +

TR2 o
< I—oom
V2
% +

@
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Project 80

the slimm
elegant hi

est,most
fi modules

ever made

Living with hi-1i takes on new meaning with Project 80 modules They
- an be assembled virtually anywhere, creating opportunities to install
systems hitherto only dreamed about and never before made practical
Quabity and rehabihty are everything you could wish for Units are
nounted by 6BAbolts at rear passing through drilled holes. cases are in

black with white embellishment

" high % deep
Slider controls
New circuitry

and control unit

Each channel has inde-
pendent tone and volume
shder controls enabling
exceptionally good en-
vironmental matching to
he obtained A wirtual
earth input stage forms
part of the up-dated
circuitry which includes
qenerous overload mar-
ains  Clear instructions
with template are
supplied

RRP£11 95 +f1 19

Stereo 80 pre-amplifier

Size— 260 x50 - 20mm (103} » 2 x 3 1ns)
Inputs ~ Mag P U 3mV RIAA corrected.
Ceranmuc P U ,Radio,Tape

S/Nratio - 60db

Frequencyrange - 10Hzto 25KHz + 3dB
Power requirements — 20 10 35 volts
Outputs — 100mV « AB mon tonng for tape
Controls - Press button for tepe, radio and
P U Sliders for Volume. Bass and Treble

Project 80

FM tuner and stereo decoder

FM Tuner
Size — 85 x 50 x 20mm

Tuning range - 87 51c 108 MHz

Detector — | C balanced
coincidence

AFC - Switchable

One 26 transistor [.C.
Twin dual varicap tuning

Distortion 0.2% at 1 Kriz for

30% modulation

4 pole ceramic filterin |.F. section
Sensitivity — 4 microvelts for

30dB quieting

Qutput — 300mV for 75 KH

deviation

Decoder—
With qgallum arsemide tuning
beacon and 19 transistor | C

Size—47 - 50 20mm

" £11.95
*wnr £7.45 VA%

+£119
VAT

unit

Size-108 H0 20mm(4] -2
Voltage gain - ninus 0 2dB

controls minimum

HF cut off (scratch) - 22KHz 105

12dB/oct slope

9dB/oct slope

""" £6.95

Project 80 active filter

Frequencyresponse - 36Hz 10 22KHz,

Distortion —at 1KHz - 0 03% using 30V

L F. cutoff (rumble) - 28dB at 20Hz,

240 &2Z.60

240

Size-55 80 - 20mm
Input sensitivity, » 100mV
Output - 15W RMS
continuous 8 Q (35V).
Frequency response —
10H; 100KHz 1 1dB
Signal 1o noise ratio —
64dB

Distortion — less than
0-1%at10Winto 8 N
Power requirements —
12 35volts

""P£5.45

< 3ins)

5KHz.

power amplifiers

2.60
Size - 55 98
Input sensitivity -
100-250mv
Output- 256WRMS 8 O
{45V)
Distortion -
0-03%
Frequency response —
10Hz 10 more than
200KHz + 1dB

S/N ratio -

better than 70dB

""" £6.95 VA%

20mm

typically

Sinclair power
supply

units
PZ.8

Te wor ds most advancyd umit ints
cass It is a stabihsea umt Re
eatrant  current  limi* np makes
damaq from overload or aven dits ¢t
siyorting impossible o principh
never  bhefore incorporated 1n a
commercially available constructor
nodule Normal working voltage
{adjustable) 45V

RRP £7:98 - 079pV AT,
Vhthout mains transformes

PZ.5 30V unstabilised

PRP £4-98 -049pVAT

PZ.6 35V stabilised

FRP £798 :079pVAT

Guarantee

If within 3 months of

purchasing any product cirect

‘from us you are dissatished with 1t, your money w il be

i+ tunded on productio

n of receipt of payment Many

Sinclair appointed Stockists also offcr this quarantee
Should any defect anse in normal use, we will se*vice

1t without charge For

damage ansing from mus use a

small charge (typically £1 00) will be made

[— g | — || g

R O London Road, St Ives, Huntingdon, PE17 4HJ Phone St Ives (0480) 64311 Reg No.699483 England
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Please send post paid _

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDDN PE17 4HJ

for which 1l enclose Cash Chequs for £ includingy AT

Name

Address =

BLOCK LETTERS 9.74
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Telephone YE{ Ex tPU Push Button
Bom':ar Intercom Telephones |

COMPLETE Elacl‘I’y as lnlern:l telephone systems slllll in

everyday use where automatic Internal ex-
TELEPHONES changes have not yet taken over. Avallable In
Normal Househoid Type

5, 10 or 15 ways. Complete with circuits and
EX. G.P.O. 0n|y£| 05 PaP

|nslrucl|ons‘ Prlce St each instrument is
450 each 2
TELEPHONE DIALS

of ways. Please
Standard Post Office type. Guaranteed in

phone for latest delaus of cable,
ﬂnl ] working order,
¥ 27 /2 p POST & PACKINE

£2 75 P P 38§p Per Instrument
L

Extension Telophonu Mip each. p.p 27ip.
£1-37§ for 2. P.&P.
These nhones are ellenslons and do not con-
Tested and
 Guaranteed
Paks l

T

\

\\\\\\\\\\\\\\\\\\\\\

AN

taln bells.

New X Hatch

Our new vastly improved Mark Two Cross
atch Generator is now avallable

\T‘

Ll

W

Essential for alignment of colour guns on all
colour T.V. recelvers. Featuring plug in IC's
and a more sensltive sync, plck-up circuit. The
case is virtually unbreakable—ideal for the
enqlneer s tool box—and only measures 3" x

\\\

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

.

M.
{ Plastic Power ~

=

RANGES

These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available
in NPN or PNP at the most shatteringly low
prices of all time. We have been selling these
successfully In quantity to all parts of the
world and we are proud to ofter them under
our Tested and Guaranteed terms.

Range 1. VCE. Min 15. HFE Min 15,

N 1-12 13-25  26-50
S 40 Watt 22p 20p 18p
N 90 Watt ; 24ip 22p
8 Range 2. VCE. Min. 40. HFE Min 40
1-12 13-25 26-50
40 Watt 33p 3p 29p
90 Watt 384p 36 3p

Please state NPN or PNP on order.

High Speed M1onehc Counters 4 digit (non-
reset) 24Vor 48v 4 1 1in 33p p & p 5p

INTEGRATEO CIRCUITS
We stock a large range of 1.Cs at very com-
petitlve prices {trom 11p each). These are ali A\
lsted In our FREE Catalogue,

see coupon
below,

=

METRICATION CHARTS now avallable
This fantastically detalled conversion calcula-
tor carrles thousands of classified references
between metric and British (and U.S.A))
measurements of length, area, volume, liquid
measure, welghts etc
Pocket Size 15p

Wall Chart 18p

Ready bu|lt Compi te
879 4 :NO‘O%OZ’ISVHI Rec, t'ilodes. ssp
amp plastic / only
B lo Reed Switches, 1° long, 55 / (Includes Y.A.T.angd p. l.p bulno batterle
4* dia. High Speed P.O. P
type
/ H35 Mixed Diodes, Germ,
// Ioo Gold bonded, etc. 55‘P
Marked and Unmarked.
Has Short lead Transistors,
/ 30 NPN Sillcon Planar types SSP .l We have IuslT;Iecelved a Iarglelfonslgnm:nl of
H39 LM380 IC's. These are specially selected to a
6 l‘née:tr:s(eBdMCérgélQIlsz Flip 55p // higher grade and are marked with the number
Flops BMC 9 SLE074S.
H This fantastic little 3watt audio 1c only
41 2 Si Power hanslslnrs 554 requlres two ¢ s and two p
comp palr BD131/132 to make an amplifier with volume and lone
H63 4 2N3055 type NPN S, 55 control, The guallty Is good and has to be
powerdna:\slltors. Below P [, heard to be belleved.
Spec. devices Our complete with
He4 4 3819 N Channel FETs 55 special £| |0ea data and
| 2N3819 In plaslic case P \\\ price projects book
\ A LN
\
\

== Unmarked i
Untested Paks N §

Transistors

=

81 50 E;rpma:::u:‘v:‘:rapshtou ssp in stock
We hold a very large range of tully marked,
B66 |50 Germanium Diodes SSP tested and guaranfeed transistors, power
Min. glass type transistors, diodes and rectifiers at very
833 200 Transistors, manuiac(urersss competitive prices. Please send for free
telects, AF.RF., Sil. ang P catalogue.
B S::,::n Diodes DO-7 Our very popular 4p transistors
‘\ IOO lass equlv. to OA200 SSP ' PNP SHicon alloy, TO-5 can
g quiv. to Y
\ 0A202 TVPE g";x;glllcon,lplnllg encapsulation
(g AF or
Bs6 |(Q 5!l Dlodes sub, min. 55 JYPE “F* NPN Silicon plastlc enca
psulation
\\ IN914 and IN916 types P TYPE *‘G'* NPN silicon similar ZTX 300 range
H4 ls Power Transistors, PNP, 55 TYPE “H'* PNP sllicon simifar ZTX 500 range
Ggrm. NPN Silicon p A AvE fon
-3 Can
VARIOUS TYPES -
\ HET | 3819N Channel FETs 55 8 P& P2lip £I | OP
\\ plastic case type P

TV TulljllélrF Units

Brand new by a famous
manufacturer

Data supplied £2.75

///1//

HRN—_———————
Make a rev counter)

for your car
This encapsulaled

The ‘TACHO BLOCK'.
block will turn any 0-1mA meter into a Haear
and accurate rev, counter for any car with

S el £|-|0p each
n...sss=

Bi- PHE ‘PAK LTO

N
Reg No 820919

77
77///

,
7

3

/

—

LOW COST OUEL IN LINE1.C. SOCKETS
14 pln type at 164p each | Now new low profile
16 pin type at 13p each J type

B800KS !
We have a large selection of Reference and |
Technical Books In stock. Details are in our
latest Catalogue. Send for it TODAY. using
lvht;coupon below. N.B. Books are vold of

Send for Hsts of publications

Il

Our famous P1Pak

is still leading in value
Full of Short Lead Semiconductors & Eiectronic
Components, approx, 170, We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectiflers mounted on Printed Circult Panels,
on Chart lled to give some

information on the Translstors.

11p P & P on this Pak.
A Please ask for Pak P.1.only

L,

/% Piease send me the FREE Bi-Pre-Pak Calalogue

I

ALL PRICES INCLUOE 103, VAT

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 15p post and packing per ordar

OVERSEAS ADD EXTRA FOR POSTAG
//

Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE SOUTHEND (0702) 46344,
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ESSING around with calcula-
tors can be almost as much
fun as messing around with boats
—more so in the winter and on
wet Sunday afternoons. Even
those (like myseif) with a mental
block when it comes o mathe-
matics can enjoy using or playing
arithmetical games with an elec-
tronic calculator.

The first electronic calculator,
which was made at the end of
the last war, used 18,000 elec-
tronic valves and so was hardly a
practical proposition. But even
that was more practical than the
mechanical toothed-wheel calcu-
lators that had been wunder
development since the 17th
century.

The advent of the transistor
made life easy for the designers
of calculators, if only because
18.000 large, hot valves could be
replaced by 18,000 small, cool
transistors. But even transistors
take up space and it was the
wherewithal to cram most of those
transistors onto a single chip (ie
integrate them into one circuit)
that made the pocket calculator a
reality.

CHEAPER
CALCULATORS

The reason why caiculators
keep getting cheaper is that chips
cost a fortune to design and put
into production but relatively
little to produce once the produc
tion run is under way.

Thus those people who bought
calculators when they first
appeared paid much, much more
for them then than they would
be paying now. And the trade-in
value on a calculator is virtually
nil. They are still being improved
and new chips developed which

means that no one wants to buy
an old second-hand model when
they can just as easily and just
as cheaply buy a better new one.

The sad truth is that what cost
£100 a few years ago may not
be "half as good as what costs
£30 brand new today. But with
raw material prices going up all
the time it is unlikely that calcu-
lators will continue to get much
cheaper and my guess is that the
price of a reasonable model will
in the end, settle at around £15.

CHOOSING

There is no’point in buying a
machine which will work out
square roots, tangents and
cosines, and all manner of other
mathematical mumbo jumbo if
it is only to be used for routine
arithmetic.

Likewise, although the constant
facility (which .enables a whole
string of similar multiplications
to te carried out) may be
invaluable to some people, it will
be utierly redundant for others.

Although a memory may be
usefu] to enable one calculation
to be held in limbo while another
side calculation is tackled, a full
functional memory is pretty ex-
pensive. But a simple memory,
whict: will enable the user to re-
trace his steps through one stage
of a calculation to correct a mis-
take and so avoid starting the
whole calculation over again, may
be quite cheap and so well worth
looking for.

Percentage keys are only really
useful if they are so-called “live”
or ‘“net and gross” keys which
enable the operator easily to add
on and subtract a few per cent
extra for this and a few per cent
extra for that (for example) on a
special offer.
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Simple percentage keys often
do little more than shift the
decimal point a couple of places
to the left, (divide by 100) and
provide no facility for adding or
subtracting the result from the
original price in question.

FREE-FLOW LOGIC

My own personal hobby-horse
is that a machine should have
full flow arithmetic (sometimes
called free flow logic or free flow
arithmetic or chain flow logic or
some other similar term). In
simple language this means that
the operator can enter all his
calculations into the machine key-
board just as he would write
them.

On most of the early machines,
and many of the cheaper modern
machines, it is necessary to follow
the machine’s own logic when
entering up calculations rather
than act normaily.

Experienced salesmen  will
know what you mean when you
ask for a machine which has chain
or free flow logic. But others will
just look blank. The best way of
checking in the shop whether a
machine has what you want is to
try entering a simple calculation
as you would write it and sce
what happens.

Take for example the sum
11-244X%2. Keying in the first
number, 11, pressing the minus
sign and then keying in 2 may
well give you the result minus 9
instead of plus 9. From then on
the calculation is doomed. Keying
in plus 4 gives you the answer
minus 5 instead of plus 13, and
multiplying this by 2 gives you
the answer minus 10 instead of
the answer plus 26.

Of course using the machine’s
particular logic (which usually
involves pressing the minus sign
after the 2 has been keyed in
rather than before) will give you
the correct result and if you are
happy to work that way you can
save yourself a fair amount of
mouey.

This is because the new genera-
tions of machines all tend to work
with human logic rather than
machine logic and the ware-
houses are full of old-logic
machines that become more obso-
lete every day. So keep a very
wary eye open on very cheap
offers. Quite often these will be
batches of old odd-logic machines
which are technically sound but
have become a drug on the
market.
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Counteract

I have just read Mr. Paul
Young's contribution to EVERYDAY
ELecTroNICS April 1974, concern-
ing supplying overseas customers.

I would suggest that Mr. Young
has not tried every way to get
around the problem he describes.
I would propose that he institutes
a flat postage and packing charge

of sday £2 for all overseas orders. I
would think that this would cover
the extra time involved, small
items could be airmailed and
larger ones sent surface post.
As prices of electronic com-
ponents in New Zealand are
more than double U.K. prices it
is economical in many cases to
order from the U.K. even with the
higher post and packing. I am
hoping Mr. Young will see fit to
reconsider his policy so that he
can update his wall map with
many more blue-headed pins.
-1 am one of those who does not
have a pen friend in the UK. to
purchase goods on my behalf.
Ronald Mathews,
Nelson, New Zealand

Thank you for your interesting
ana constructive letler.

We should love to fill our map
up with blue pins, but we should
go bankrupt in the process.

There was not enough room
(printing space) in my article to
go into the subject more deeply,
and most people assume that we
have just trifled around with the
problem before giving it up. THe
facts are that for ten years we
tried to make overseas mail pay.
We did cverything to encourage
it, and had it grown to large
enough proportions, there would
have been no problem, because it
would have been worthwhile
having an exporlt department.
However, since the gross turn-
over never rose above £1,500, it

was with much reluctance that we
had to abandon it.

The position at the moment is
that we accept only BFPO orders,
as the postage is the same as for
the U.K. Other than this we will
accept an order if it is over £50
in value, and if several people
could pool their requirements, it
may be possible to reach this
amount. :

One thing we find puzzling is
that other overseas would-be cus-
tomers have praised other U.K.
suppliers so highly, that we can-
not understand why they are dis-
satisfied that we cannot match
their performance.

Paul Young

N. E. Radio Course

I write once again, firstly to
thank you for the publicity you
have given my course for the
R.A.E. (Radio Amateurs Examina-
tion) in the past, and secondly to
ask that brief details again be in-
cluded in EVEryDAY ELECTRONICS.

The course commences in the
middle of September at the Gos-
forth Secondary School, North
Road, Gosforth, Northumberland
—from 7 pm to 9 pm on Tues-
days/Wednesdays. A prospectus
and further details may be had
from the principal on written or
telephone request.

D. R. Loveday,
G3FPE,
Newcastle upon Tyne

R TR

Continued from page 507

PRACTICAL CIRCUIT

We can demonstrate the effect of parallel
resonance by making a simple tuned radio
frequency (T.R.F.) radio. See Fig. 14.5. The
coil is wound on a ferrite rod having dimensions
150mm length by 10mm diameter. Use 70 turns
of 22 s.w.g. wire and close wind the turns. The
rod picks up radiated electromagnetic fields from
any radio stations in the area and induces vol-
tage across the ends of the coil. The parallel
circuit of L1 with VC1 shows low impedance to
all but the resonant frequency, hence that
frequency alone will give a maximum voltage
across the end sof the coil. This frequency can
be varied by adjusting the value of VCI1.

We measure this ‘“tuned voltage” by connect-
ing L1 to an amplifier circuit (TR1). We are
using an f.e.t. because it gives us a very high
input impedance (so that we do not affect our

520
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Q too much). Transistor TR1 also rectifies any
tuned radio frequency signals which, of course,
would be modulated with audio. This operation
is called detection. Capacitor Cl removes the
radio frequency component after rectification
and leaves the audio signals which are further
amplified by the two simple audio stages that
follow. The overall amplification is sufficient to
give very good reception of medium wave signals
(the frequencies of which fall into the range of
about 1:3MHz down to 500kHz).

Those who are mathematically inclined might
like to try and work out the inductance of the
coil if you assume it takes a capacitance of
40pF to tune in a frequency of 1IMHz. If you
then assume a Q of 1,000 work out the resonant
impedance of the tuning circuit—you may be
surprised how high it is!

Next part: The Armstrong oscillator
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Before you build a Heathkit

send away forafree
bookful of encouragement.

The new Heathkit catalogue.

In it vou'll find the whole range of Heathkic
clectronic kits. The world’s largest range.in tact.

Every one of which you can build yourself.
Easily. And LllliCkl)’.

And, if you're not convinced, we're sure a quick
glance through our catalogue will soon encourage -
youtotry.

You'll probably surprise yourself.

Because,even it you've never used a soldering
iron in your life, you can build a Heathkit.

The casy to understand assembly manual and
Kit Builder's Guide you'll get.sec to that.
AP A S e s

ry

THE WORLD'S LARGIEST SELECTION OF ELECTRONC WITS
SEPFTEMBER Ul

[m——————————————————

| The newHeathkit catalogue.Out now. FREE.

| To: Heath (Gloucester) Limited, Dept EE-974, Gloucester, GL2 6EE. Please send me my free Heathkit catalogue.
Address

:Namc

Start with something comparatively casy
perhaps. Like our very pepular digital
alarm clock-the one on the front
cover of the catalogue. It should only
take you about thrée enjovable evenings.

Atter which youmay like to try your hand at the
AR-1214 stereo receiver. Beautifully finished and

delivering 20 watts music
~" power achannel, it’s
idcally suited to form

the basisof a
complete sterco system.
Or. it you want something to drag you away
from watching telzvision all night, we have just the

thing:a television.

The GR-9900 to be precise. A 12 solid-state
black and white te’evision designed for mains or 12V
battery operation.

So you can use itin
the boat or caravar: as well
asat home.

Yetit's so straight-
forward to build that even
a first time kie builder
will probably be switching on
after only atew short evenings ot absorbing work.

Send us the coupon now and we'll send you your
free catalogue. Or,if you happen to be in London or
Gloucester, call in and see us. The London Heathkit
Centre isin Tottenham Court Road (where else?) at
number 233.

The Gloucester showroom is next to our factory
in Bristol Road.

At cither orie vou can be sure you'llget alot of
enco.ragement.

Heath (Gloucester) Limited, Dept EE-974,
Brstol Road, Gloucester, GL2 6EE.

Telephone: Gloucester (0452) 29451.
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Everything you needis in our
New Catalogue

available now price 20p

Marshalls

{100 pages of prices and data)
Callin and see us 9-5.30 Mon~Fri

A Marshall (London) Ltd

42 Cricklewood Broadway London NW2 3HD Telephone 01-452 0161/2 Telex 21492

& 65 Bath Street Glasgow G2 2BX Telephone 041-332 4133

9-5.00 Sat

Trade and export enquiries welcome

Popular Semiconductors

Integrated Circuits
TTL (SN 7400 Series)

2N456  0-75/2N3711  0-11|AF116  0-25)BC338  0-13|BU104  1-42
2N4S6A 073 IN3TI2 096 AF1NT  0-20/BCYS0  0-43/BUIOS  2-25 Type Price| Type Price | Typo Price | Type Pilce
457A 1-35/2N3713  1-20 AF118  0-50 BCY31 0-52(C106A 046 PRSI O IR T
2N4%0 3-16 2N3714  1-33 AF124  0-24 BCY32 1-15/Clo6B  0-55 [RISHPRIMAIICMAIA BRI SN7400 16p  SN7432 45 |SNT483 1:20 |SNTa154 1:66
2N491  3-58 2N3715  1-50| AF125  0-20 BCY33 0-34/C106D 0-65 (ENAUINAARMEIASHOUNPAMIRANIONNY SN7401 160 SN7437 35p | SN7484 B5p |SNT41551-55
2N492  3-99 2N3716 1-80| AF126  0-19 BCY34 0-37 CI06E  0-43 . . SNT401AN N7438 35p | SN7485 1-58 | SN741571-09
2N493 4-20 2N3T71  2-20| AF127  0-20 BCY38 0-53 CA3020A 1-30 b adl Rl LEIALEEREIER T 38p | SN7440 16p | SN7486 4Sp | SNT4160 1-58
2N696  0-15 2N3772  1-80 AF139  0-39 BCY39 1-05 CA3046 0-70 [EUiitllelo i PRer i il R Tiey SN7402 16p | SN7441 B5p SN74%0 65p SN741611-58
2N697  0-15/2N3773  2-65| AF170  0-25 BCY40 0-87 CA3048 2-11 [RIOREIVRCST S sy S SN7403 16p | SNT442 B5p |SNT401 110 | SNT41621-58
2N693  0°25 2N3779 315/ AF172  0-25 BCY42 0-15 CAJ089E 1-9¢ [RSNMAGMINGIRUNIUINMINPINIY SN7404 24p SN7445 1-59 SN7492 75p SN74164 2-01
2N699  0-29 2N3790 2-40 AF178 055 BCYS8  0-21|CA3000Q 4-23 R ; SN7405 24p  SNT446 2:00 | SN7493 65p | SN74165 201
2NT706 0-16 2N3791  2-35) AF179 0-65 BCY59 0:22 LM301A 0-48 [ARlCICE e LELE LRI ] SN7406 45p SN7447 1-38 'SN7493 65p | SN74167 410
2N706A 0-18 2N3792 2-69 AF180 0-50'BCYT0 0-17 LM304A 203 BRSNS SN7407 45p SN7448 1:50 SN7494 B85p [SNT41741-80
2N708  0-14 2N3794 010 AF186  0-40 BCY71 0-22 LM309K 1 88 SN7408 25p SN7450 16p SN7435 80p |SN741751-29
2N709  0-38 2N3819 0-37/AF200 035 BCYT2 0-13 LMJ02C 0-75 SN7409 33p SN7451 16p [SN7496 1-00 |SNT741761-74
INTI 030 2N3s0 0.3 A9 0-51 BCYST 354 LMT09T099 Soven Sugmert Husdiou SNTAY 0B SN 1eB(SNTale) Gan [ShTéte0d 44
7 0:2 1-42| AF240 0-72/BCY88 242 0-48 p 4181 5+
2N71BA  0-49 2N3900 0-21 AF279 0-54 BCY89 0-97 8DiL 0-38 [RLLICHI UL S icH] SN7412 28p SN7460 16p SNT41181-00 | nige1a0 9.95
;wgg ggg gzagm 0-32 AF280 0-54 BD1tS 0-75 14DiL 0 DL707 Litronix ~ £2:35 gzmg 22" :“;:;g gg: z;ﬂ!‘;‘i '579; SN74191 1-95
7 3903 0-24| AL102  0-75 BD116  0-75 LM723C_0- P
ZN914  0-22/2N3904  0-27/AL103  0-70 BDI2i 075 LMT41T099 Alldatain our new catalogue price 200 [TV ITIIERE N N T N
916 0-41(2N3905 0.24/ BL107  0-16 BD123  0-32 0-40 SNT420 16p b o :
2N918  0-47 2N3906 0-27|BC108 0-15.BD124 0-67,  8DIL 0-46 Maulelel Al U] SN7423 37p | SN7475 59D | SNT4141 1-00 | 5n74106 1.58
2N929 * 0-30 2N4036 0-63| BC109 0-19 BD131  0-40| 14DIL Ms DALO 33PC-complete with insiructions. RSVR PRS- LEA LB LEELIATEE R RS IETY NS R
2N1302 019 2N4037  0-42 BC113  0-13 BD132  0-50 LM747 _ 1-00 [NV FRSuy-fpwey o SN7480 75p |SN74150 144 | o 0 0 398
2N1303  0-19 2N4058 0-16 BC115 0:15 BD135  0-43 LM7488DIL 7427 45p  SN7481 1:25 [SN74151 110
2N1304  0-24 2N4059 0-09| BC116  0.15 BD136  0-49 T Frice 870 SNT7430 16p | SN7482 87p SN741531-09 |SNT4199 2:88
2N130s  0-24 2N4060 011 BCIigA 043 BD13 043  14DIL 0.7
2N1306  0-31 2N4061 0-11|BC117 0-29 BD138 0-63 MC1303p 126 iodes & Rectiﬁers
2N1307  0-22/2N4062  0-11/BC118  0-11 BD139  0-71 MCi3to_ 2-02 [N 3v°d 50 200 600 800 1000
2N1308  0-25 2N4126 0-20|BC119  0-29 BD140  0-83|MC1458CP1 1.8 R G- SOl
2N1309 0-36 2N4289 0-13|BCIZ1  0-23 BDY20 1:05 (R IJ New low price 11p each £8 20 for 100 3 045 047 020 022 0.25 0-27 0-20
2N1671  1-44 2N4919  0-84(BC125  0-15 BFt15  0-25/MJ480  0-90 1 ~7 035 040 0-47 0.58 —
2N1671A 1:54 2N4920 0-99BC126 0:20 BF116 0-23|MJ481 ARLEE A large selection of heatsinks for all types 35 0-84 0-92 918 215 2:52 3-8% 4-20
2N16718 1-72/2N4921  0-73/BC132  0-30 BF117  0-43(MJaso  0-o (NNadamolacSmsrioian Ao
2N1671C 4:32 2N4922 0-84BL134 0-11 BF119 0 138 Py CATHODE STUD ONLY
2N1711 0-45/2N4923  0-83|BC135  0-11 BF121  0- J05-6p TO18-7p INIT60 (35 A 500p) £3.85 INT6E (35 A 1000pu) £4-20.
2N1907  5-50 2N5172  0-12/BC136  0:15 BF123 0 6W1~6"x 4" undrilled £1.00 IN34A 040 | BA14{ 017 |BY237 0-124 |OA
2N2102  0-50 2N5174 0-22 BE137  0-15 BF125  0- 4W1-4"x 4" yndrilled £0.80 Mot 007 |Batad 017 1BYETe 035! |OABT oot
pes pase s sHens © w2 x4 i 015 i, o6 (880 o1 BVl ER.BA 10
2N2160 0-60 2N51%0 0-82 BC141  0-20 BF154 Q- AA129 015 BA154 012 OAS 040 |OAgl 007
2N2192  0-40 2N5191  0-95/BC142  0-23 BF158  0- BA100 015 |BY100 015 OA10 020 |OA95 0-07
2N2192A 0-40 2N5192 1-24 BG143  0-21 BF159  0- Resistors Tentalum Bead BA102 025 | BY126 015 QA47 007; (OA200 007
2N2913  0-40 2N5195 1-46 BC145 0-21 BF160 0 Power W Tol Caps BA110 0-25  BY127 0173 OA70 007} |OA202 0-10
2N2193A 061 2No2es  0-43 BClaT 012 BEISI 0. Y Value SVl BA115 007 | BY140 100 |OA73 010 |OA210 0-27}
2N2194A 030 aN5458  0-45 BC149 012 BFles 0. 5% .1; ‘2?,%"5 il Bridge Rectifiers o
2N5459 ‘49 BC153 0-18 BF167  0- v 4p Gl
2N2219  0-45 40351  0-48 BC154 0-18 BF173  0- 4 Plastic P’°'““'°"a' apality
2N2219A 0-60 40362  0-50 BC157 0-14 BF177  0- ,7,/33" g AL AL JEAL 6N [IEA ~S158 e
2N2220 04540363  0-61 BC158 0-13 BF178 0. b= s o 03 og0 st 272 16t 33 1230
2N2221  0-41 40389  0-46.BC159  0-18 BFil9 0 2-U35 100 0-36 0-37 0-70 0-75 2:24 3:00 3-60 12-36
2N2221A 0-40 40394  0-56/BC160  0.37 BFI80 0. 4-7/35v 200 030 041 0-75 0-80 2-82 3-78 4-32 14-48
2N2222  0-40 40395  0-65 BC167B 0-93 BF1gl 0 2:2116v 400 0-36 045 0-85 1-10 372 4:20 540 16:38
2N2z024 0'50 40406 0-44 BC168B 0-13 BF182  0- 600/ 0400 10:521,19r@6, 1:25
2368 1 40407  0-33/BC168C 0-11 BF183  0- -
2N2369 0-37 40408  0-50| BC169B 0-13 BF134  0- Veroboard Largest stockist AB Potentiometers—carbon
2N2369  0-41 40409  0-52 BC169C 0-13 BF185  0- Copper Rotary type 45
2N2646  0-77 40410  0-52{BC170  0-11 BFig4 0 e Sinnles (Log and linea) 15 pence
2N2647 112 40411 2-25 BE1T1 013 BF195 0 Y Single switched (Lo and linean 29 pence | STOP.
2N2904  0-55 40414 3-55/BC172  0-11 BF196 0- 2:5x3% 28 Do&,.es(Lfm and llnear) 38 ,cnce" PRESS“

. . 182L 0-12 BF198 0 Revistors
2N2905A 0-50 40601  0-67 BC183  0-08 BF1g9  O- S 3% B PO et SO L pots in
2N2906  0-31 40602 046 BC183L 0-09 BF200  O- S¥exS Procers (Pra WA stock soon
2N2906A 0-37 40603 053 BCigs 011 BF22SS 0 2% x17 R orirontan | o e

907 040 40604  0-56 BC18aL 0-11 BF237  0- ex17
2N200TA 0-45 40636 1-10(8C186 0-25 BF238 o (va.deovrelallsunplled 01 watt 6 pence 0-2 wallé pence 0-3walt 7 pence
3%33%2 0 13 iens % agm AT Kellner Constructlon Kits
40673 -70{BC207  0-12 BF245  0-

2N3053  0-32 AL107 0-25 BC208 011 BF246 0 Thermis K.

2N30se  0-50 AC113 016/ BC212K 0-10 BF247 0 g W e (™ £S5 3'walt Mon Tranalstar Amplifier Kit £4-08
2N3055  0°75 AC117  0-20 BC212L. 0-16 BF254  0- Qg Mutlar eiesiZyp ES1515 watt Hi-Fi Transistor Amplifier Kit{two

2N3390  0-26 AC126 0-25/BC214L 0-21. BF255 0.17 TAA661B1-32 E298ED Serles 10p for stereo) with Tone Control and Pre-Amp  £13-20
2N3391  0-23 AC127  0-25 BC237  0-09 BF257  0-46 TAD100 1-50 [Nt Ar et p.s ES30 30 watt Mono HI-Fi Power Amptlifier £9-20
meme mach, enocs el inile o LM = omlnanig el - g

N 3 09 -55 7 I EVS Distortion Compensator Pre-Amplifier 4
R R T R
2N3402  0-18 ACI53K 0-25 BC253 0-23 BFS61  0-27| TBASte Equivaients s ur?xg%npnenlstvalnsmnm Kit. 65mHz-145mHz. A GPO i
gugigg glsz :g:;g 8‘12 gggs; ggg g:sga 0-20 ;:Iﬁ209 Transistors 90p Licence is required £2:79

d : 5 . X290  0-30 TIP29A . MUE7 Short Wave and VHF Receiver Kit, Com-
2N3441  0-97 AC178K 0-25/BC259  0-13 BFX30 0-25 TIP30A Ic2 700 panion to UHB70 25mHz-150mHz £3-22
gzgz:g “sg :E:g;a grn ng 0-20 g:xu 0-33 TIP31A UHB70 25mHz-150mHz £3-22

: ‘34| BC262  0-18 BFX63  2-4 £6-53
2NM15 010 ACYIS 0.24|BCoes  0.23 BFXes o 39| 1/P32A Veropina 1 15 Face Cutter 460 VA FeRO A K P s £7-79
2N3416  0-15/ACY19 0-27|BC300 2-12 BFXs4 0-24/JIP33A 36pcs 24 24 Insertion Tools 64p S TNICTI NG NI IR PNV £7-86
2N3417  0-29 ACY20 0-22 BC301  0-34/BFX85 0-30 TIP34A 00pcs 89 92 L 01000 Psycehdellc Light Control, single channel £7-00
2N3638  0-15 ACY21 0-26 BC302 0-20 BFX87 0-28 TIP35A LO350 Psychedelic Light Control, three channel £13-50
gzggggi\ g ;; ﬁcvza gzg BC303  0-54 BFX88 0:25/TIP3gA VAT NT15 Power Supply—é to 30V, 1-5W £748
hcih o Ag\‘(asg 0-;0 gggg;A g::g g:)vu'ig 00:45 TIP41A Please include 10% Vat withiail o1ders: N':'gsmon;esslonal Stabllized Power Supply, § £12:53
2N3702  0-11 AD143  0-45 BC308 0-09 BF 0-35/ TIP42A Prices quoted are all exclusive of Vat ntr . 1}

BFyY19 5 D800 800W Light Dimmer Speed Control £2
gzg;gg 8:5 :g:;gv g-:g 383883 g‘u g:vzo 0-50 1'52955 Post and Package WT7 Alreraft Communication Tuner. 110-130 A

. . 3088 0:09 BFY29  0-40(TIP3055 16p postage.and packag et TiTes mHz. Bullt and allgned 3
2N3705 0-12|AD161  0-45/BC309  0-10 BFY50 0-23 postage.anclpac G WT9 Transmitter VFO for 2 meters (14mHz-
2N3706 009 AD162  0-45/BC309A 0-10 BFY51 0-19 g;ggg Prices correctal July 1974 140mHz). Bulit and aligned £15:46
2N3707T  0-13 AD161 pr {BC309B 0-10 BFYS2 0-2% All kits with easy to follow Instructions and covered
N3705 070 D62 1.05 BC237 021 BFYSS -6 3“00 0-15 &‘," S of Carbon “"'I" by a full guarantee.

0- AF109R 0:40 BC238 0-19 BFYS0 0-60 X502 0-17 irewound resistors avail- Post and Packing 15p per order. Europe 25p. Common-
2N37t0  0-12/ AF115  0-24/BC337  0-19/BRY39 0-48!ZTX530 0-21  able. wealth (Alr) 65p. (Min.)

522 Everyday Electronics, September 1974



QUALITY STEREO SOUND-
———————ceeny SOLENT AUDIO SYSTEM
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‘ down
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Quality components

for price-minded buyers

Our 112 page catalogue No. 7 (green and
yellow covers) is packed with components,
accessories, materials, tools plus much tech-
nical information and many diagrams. It
costs 25p. post free and includes a refund
voucher for 25p. allowable on orders list
value £5 or more. Our computer-controlled
stocks and despatch ensure much better
chances of your getting what you want quicker
however large or small your order.

EVERYTHING BRAND-NEW & GUARANTEED @ GENUINE
DISCOUNTS @ FREE POSTAGE IN U.K.

=5 e T———
dOOONM ooooo
*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate .
Base and Treble controls. Power output 7 watts R.M.S. per
channel! (frequency response 25-20,00 Hz) Tape record and
playback facilities. Dimensions 18” x 84" x 3}". The very

latest BSR automatic record deck with cue and pause
control. Two matching elliptical speaker units.

Order early limited stocks available cash price £49-95. RESISTORS “POTS"’
Credit Sale £5:00 deposit 9 monthly payments of £5'75 Code Watts Ohms [ w9 10t 99 100 up ROTARY, CAR.
(Total Credit price £5675). P. & P. £2:50. Send £750 (see note below) BON TRACK. Double
tod c 113 4:7-470K -3 1 0 nett | wipers for good contact

oday. [+ 112 4:7-10M 1) (] 0:9 nett and long working life

X . [« 34 4-7-10M -5+ '3 0-97 nett )
Chassis only available for cash at £3500. C 1 4.7-10M 32 28 1-92 nett P.20 SINGLE linear
CVO 12 ? “2)-;"9 I‘ 33 23 netut |?‘00hms to 4 7mle‘x'
Wi 22- [} 10 8 nett ohms, ea.l4p
Full 12 months Guarantee. wa; :..g: 7[ |ao ;1 nett | P.20 SINGLE log. 47
1 nett Kohms to 2:2megohms
CALLERS WELCOME c"c‘"*’ bon film. high stability, | ea. l4p

carbon film, high stability, low noise.

MO metal oxide, Electrosil TRS, ultra low ]I'::O E.L-}QkhmG,ANg
noise. 2-2megohms, ea. 48p

WW = wire wound, Plessey,
Values: All EI2 except C§ W, C3W, and MO |W
EI2: 10, 12, 15, 18, 22, 27, 32, 39, 47, 56, 68, 82
and their decades.
€24: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51,
62, 75, 91 and their decades.
Tolerances:
5% except WW 10% + 0:05Q under 10 and
MO iw 2%,

JP.20 DUAL GANG
log. 4-7Kohms to
2:2megohms, ea. 48p
JP.20 DUAL GANG
Log/antilog 10K, 22K,
47K, | megohm only

ea. 48p
JP.20 DUAL GANG

_ Stereo headphones supplied with every order. @
m radio E.E. 9/74. 100 CHASE SIDE SOUTHGATE
LONDON N14 SPL Telephones: 01-886 9666/3733

€1l BARGAIN PACKS

Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixec values. (Ignore fractions of one penny
on total value of resistor order.) Prices for

antilog 10K only 48p
2A DP mains switch for
any of above Il4p
extra. Decades of 10,

100 ug Tn units of 100 only. 22 and 47 only avail-

l €1 10 NPN Power transistors (like able in ranges above.

Trannies

I:J}OSS) tested no opens no ELECTROLYTICS SLIDER, MONO
shorts. . Axlal Lead 3 4 2
4 Bush House £1 30 Plastdic FET'S like 2N3BI9 uf 6-3V 10V 16V 25V 40V 63V 100V :.lr;::r o{nloaz“. 4°7l$‘|:3
Harlow, Essex U<,T|§“ Cxlet GRG0 04780 e g — = Qo .8 values" PnDJOD
il . yie ) 10 — — —— = Mg — 8 :

% Price inclusive of VAT 4] ?.EEP;“§55§°:\::512N transistors 2 ; =g lp -sp gn :: SLIDER, STEREO

1 ; ested. 4 p— 8 9 Bp Type PG 58 ST
k4 :‘t::':;hs:l: open 9-5.30 €1 250 mixed capacitors 10 — 8p 9p 8p 8p 4-Y7pl:—l meg. lin. or

& €1 500 mixed resistors 22 = 8p — 9p 8p 8p 10p log. per tr.
% Post & Packing ISp £1 25potentiometers 47  8p — 9p 8p 8p 8p 10p I3p Matched tracks. 60p
% Any 5 packs €4.50 % 100 9p 8p 8p 8p 9 10p 12p 19p Escutcheon plates,
p. & p. 10p per pack 220 8p 8p 9p 10p [0p llp ITp 28p ea. 10p

10p 11p 130 170 240 45p

i j- (3p 17p 20p 25p 4lp —

We stock a large range of electronic semi 3905 14 Nie 135 e 3 e -
conductors at competitive prices. Our 4700 26p 30p 39p 4dp S8p — —

new ’74 catalogue is now available at 20p. 10:000° A2p Sop e w0

@ DISCOUNTS

Control knobs, ea.7p

1000s OF
TRANSISTORS,
CAPACITORS, etc.
1.Cs, VEROBOARD

Electrol tic 3 Volume Controls Available on all items except those shown with ACCESSORIES, etc.
3 y on;nt-or:t:ier;oon o 2.2 NETT PRICES. 10% on orders from £5 to £14-99, P S —

caPac.tors m:';; c;I"Lolg o‘r Linear & 15% on orders £15 and over. Prices quoted do not

6-3 VOLT )} 16 VOLT | 40 VOLT Single 13p. Dual gang (stereo) . PACKING & POSTAGE FREE mcalude V.A.T..fo; which

68uF  &ip| 220uF  9p( 47uF 610 12 in U.K. for pre-paid mail orders, except Baxandall. 10% must be added to

L?o,,: ﬁp 650,,;F :;p |go,,; lép ;|6an|! type with D.P. switch For order list value €2 and under there is an | total nett value of order

688ﬂf— ”: 'IgggﬁF 1‘: gu‘)';; “: : additional handling ¢harge of 10p. Every effort is made to

15004F 18p | 20004F 43p | 4704F 19p Veroboard . GUARANTEE OF QUALITY ensure correctness of

22004F 18p £80uF _ 25p matr on B 0-15 0-1 All goods are sold on the understanding that they mfo.rmouon .ond Prices

33004F 26p 73 VFOL(,T {ggg”i 3:9 . matrix matrix conform to manufacturers’ specifications and at time sz_mng to press.

10 VOLT 21”F ebp . ? 2y x 31 i7p  2p satisfaction is guaranteed as such—no rejects, Prices subject to altera-

ATuF - 6ip 47::F 6 : 63 VOLT 2§ x5 1%9 I:D secondy’ or sub-standard merchandise tion without notice.

100uF 6,5 | 1004F 8o | IuF _ 8ip aogl e e -

2204F  B8p | 1504F Bp | 2-24F 6ip 2 %3 S0l 7ss lT

350ue 100 | 7204 10p| 2 7uE 6l | 3117 & 1o

3 4704F 1 6 ¢ ; s .

1083,.F 105 | 680nF 200 | louF  6ip ;‘;;,;",;5;:3:,:?' sio ‘g: All postal communicaticns, mail orders etc. to Head

S aonriaan oairhen eERSie Pack of 36 pins  42p  42p Office, Egham. Dept. EE.S. S.A.E. with enquiries requiring
5000u4F 68p | 100uF lip 0p 200 answers., GIRO A/C. NO. 18/671/4002

16 VOLT 1504F 13p -

15uF  6ip | 40 VOLT | 2204F 19p Resistors (Dept. EE9)28,ST. JUDES RD, ENGLEFIELD GREEN,

334F  6ip| 6:8uF 6ip| II0uF 22p + wate 5%, carbon lp

:SOMF 6ip ;gnF &ie 470uF_26n : watt 5% carbon lp EGHAM, SURREY TW20 0HB

S0uF__opl 33uF 6o == - e Telephone Egham 3603 Telex 264475

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-014F, 0-0154F, 0-224F, 34p. 0-334F, 0-047uF, 0-0684F,
ap, 0- VuF, 44p. 0-154F, 0-22uF, 5{p, 0-33uF, Tp. 0-47uF, 94p. 0-684F, 12p.
1-0uF, ¥4p. | "5uF, 22p. 2-2,iF, 27p

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001uF, 0-00154F, 0 00224F, 0-00334F, 0-00474F, 2ip. 0-0G684F
0-01uF, 0-01SuF, 0 022uF, 0-0334F, 3{p 0-047uF, 0-0684F, O IuF, 4ip.
0 15uF 64p. 0-22uF, 84p. 0-33uF, 12p. 0-47uF, 14p.

Shop hours 9-5.30 daily: Sat. 9-1 p.m.

NORTHERN BRANCH: (Personal shoppers only)

680, Burnage Lane, Burnage, Manchester MI9 INA
Telephone (061) 432 4945

Shop hours 9-1 p.m. 2-5.30 daily: Sat 9-f p.m
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The largest selection

EX COMPUTER BOARDS BIB HI-FI ACCESSORIES WORLD SGOOP

Packel with teanaistors, divdes, capacitors

;',,',"5';,‘{';—55“‘;’*1";’1*‘;‘;‘;““ 250 | pe Luxe Groov-Kleen JUMBO
SPECIAL ONE as above PLUS Power Tran- | Model 42 £1-84 - SEMICONDUCTOR PACK

sixtors ONLY 85p each + p & p 16p Chrome Finish Model 60 £1-50 / _ 7 X Transistora - Germ. and Bilicon Rectifiers —

STABILISED POWER MODULES e = Diodes - Triaca - Thyrlators 1.C's and

Cvomplete with clrcult diagramas, ete. o Zeners ALL NEW AND CODED.

90p each + p & p lip- ) . _d_ ﬁi T ! APPROX 100 PIECES

PAXOLINE BOARD et ™ ¥ "PP% [ Rer 36x, Record/Stylus Cleaning Kit 28p ) ltet. 1. 111-Fy Cieaner 31 ~ | 0ering the smateur » tantastic bargnin Pak
Ref. 43. Record Care Kit £2-35 Ref. 32A. Btylus Balance £1-38 3:.,'?;'.;';";',.’":3‘:;‘;:1‘ LR EIC

FIBRE-GLASS PRINTED Ref. 31. Cassette Head Cleaner 54p Ret. J. Tape Head Cleaning Kit 51p Onl ‘2 ) & 20

CIRCUIT BOARDS Ref. 32. Tape editing Kit £1-54 Ref. 34. Cassette Case £1-27 y p. & p.<0p

16§ x 4" approx. 2 for 55p Model 9. Wire 8tripper/Cutter 83p Ref. 56. Hi-F| Btereo Hints & Tips 32p

EX-COMPUTER BOARDS

DECON-DALO 33PC Marker | ANTEX SOLDERING IRONS | PLUGS AND SOCKETS Rt i
Fich resistant printed circuit marker pen | X25. 25 watt £1-03 SOCKETS 20 oned . B:)XFULLH
Lace CON 240, 15 watt 5218 P8 35 DIN 2 Pin (Bpeaken) 008 | Ciher Ehectronie Componenta. Fach bosrd
VEROBOARDS Model G. I8 watt £2:16 P8 36 DIN 3 Pin 010 | approx. size 8% x 7”. All known type no's
- N iy . P8 37 DIN 5 Pin 180° 010 | and easily recognixable.
I"ackn containing npprox., 80sq. Ins. varjous | 8K 2. Soldering Kit £2-86 P8 38 DIN 5 Pin 240° 0-10
sizes, alt -1 matric 55p ] ’ - 5 " FANTASTIC VALUE AT
BTANDS: BT/ £1:21.18T2 3p P8 39 Jack 2-5mm Bwitched 009 £2.20 BOX b & p. 52
REPANCO CHOKES & COILS | BOLDER: 138WG Multicore 70z 825 | ps 40 Jack 3-6mm Bwitched 010 -l per PE SuPEIoZp
¥ Chokea 2WBWG Toz 82p. 188WG 221t 28p P8 41 Jack §” Bwitched 01?7
1. 2-5mH 25p CHZ, 5-0mH 25p 228WG Tube 22p P8 42 Jack Btereo 8witcbed 0-26
CH3.7-5mH 25p  CHa4. 1omll 25p P8 43 Phono Single 0-08 SPECIAL PURCHASE
CHB. 1-5mH 25p P8 44 Phono Double 0-10 | 2N3055. Bilicon Power Transistors NPN.
TOILS alo D Duat ™ ANTEX BITS and ELEMENTS P8 45 Car Aerial 0-09 'l'"lmmu mamnfacturers out-of-spec devices
1 . o i . 3 a £
1NN 1 Cryatal set 319 DRR? Dunt range 259 | mies o, P8 48 Co-Axlal Surface gi0g | e iir?e onen andision defects—evary one
COIL FORMERS & CORES 102 For model CN240 3/32” 3gp | P8 47 Co-Axial, Flush L4 OUR SPECIAL PRICE 8 lor £1

NORVMAN }” Coren & Formers 7p 104 For model CN240 3/16” 38p
1" Cores & Former: 8p 1100 For model CCN240 /52 agp | INLINE SOCKETS LOW COST CAPACITORS
- 1 D.L.N. 2 Pin (Speaker) 013
SWITCHES e soonzware e bia 017 | -01UF <00, 30. exch
1P/DT Toggle 25p SBP/ST Toggle 18p 1102 For model CCN240 1” 38p :’,: ;g g':'s' : :: . 017 | 590UF 50v. Etect. 10p each
= | 1020 For model G240 332" 38p LG 2
FUSES e a5, | 7826 DL 6 rin 240 017
117 and 20mm. 100mA. 200mA. Z50mA. | | ove ror oyt . P | P825 Jack 2-8mm Plastic o9 RECORD STORAGE/
A0mA, 1A, 1:54, 24 i || to2 Mikgr madelfG230Ka/16 38p | P8 26 Jack 3:-5mm Plastc 012 CARRY CASES
QUICK-BLOW 4pea. ANTI-BURGES5pea.| 50 For model X25 3/32” 38p | PB 27 Jack }” Plastic O e 18173 77 x 8. (50 .
61 For model X25 1/8” 88p | PB 28 Jack {” Bcreened 0-28 12”“[,? II}!”‘ 77 X 81'.‘,(‘?, r:gord-)rd ngg
EARPHONES : - 1829 Jack Btereo Plastic 022 SIBATX TREE 120 (50 irgeords)
52 For model X205 316 38p
Ceystal 2-6mm plug 33p I'S 30 Jack Btereo 8creened 0-32
-ry:.‘,ﬁx. ;%r’n“r!r:‘ ‘::Illllx‘ 323299 ELEMENTS P8 31 Phono Screened 014 CASSETTE CASES
S an Almm. Sius 9 ECN 240 £1-18 ECCN 240 £1-32 P8 32 Car Aerlal 018 | jiaide 12. 107 x 337 x 5”. Lock & Handle.
L okt P8 33 Co-Axlal 017
EG 240 £1-18 EX 25 £1:18 ; £1:30

DYNAMIC MICROPHONES

PLUGS
111223, 200 ohme plus onjofl awitch and 8-TRACK CARTRIDGE
v-3mm and 35mm plugs £1-60 ANTEX HEAT SINKS 10p P8 1 D.LN.2 Pin (8peaker) o1l CASES
P8 2 D.LN.3Pin 012 o et
3-WAY STEREO HEAD- V.A.T. included In all prices. Please PS 3 D.IN.4{Pin 0-16 Aolde]l- 1S ExIbREAAE Iock & Hl.n-llzl.%
PHONE JUNCTION BOX add 10p P. & P. (U.K. only). Overseas | P8 4 D.LN.5 I'in 180° 0-14 1 jjolde 24. 133" x 8” x 61", Lock & Handle
H1012 £1-87 orders—please add extra for postage, P8 5 D..N.5 Pln 240° 015 £2-70
P8 6 D.LN.6 Pin 018 CP}‘OUR'S: Red, Black snd Tsn—Pleass
) " state preference.
2.WAY CROSSOVER NEW COMPONENT PAK LERTA I TLID . g_ig
NETWORK BARGAINS o Bl W=l S e g
AC] -2 astic
K 4007. 80 ohsna Imp. Insertion loss 34B £1-21 | o 5 15 Ui 35 R cieiiad o012 | REPANCO TRANSFORMERS
No. Qty. Description Price - 01! 240v. Primary. S8econdary voltages avallable
B8 11 Jack i Plastle 3 1 rom selectert tappings 4v. 7v. Bv. 10v, 14v
CAR STEREO SPEAKERS Ci 230 Resistors mixed values approx. | PR 12 Jack }" Bcreened 018 | 15y 17v, 19v, 2lv, 25v, 31v, 33v, 40, 80
ingled) £3-85 per pair. count by weight 0851 P8 13 Jack Btereo Screened 0-29 | and 26v-0-25v. " " " co
200 Capacitors mized values approx. | P8 14 Phono 0-06 | Type Amps, Price P&P
count by weight 055 | P8 15 Car Aerlal 018 | MT50/4 [} 2193 30p
Bl-PAK C3 50 Precislon Reslstora 1%, 2°, | P8 168 Co-Axial 0-10 | MT50/1 1 2242 a5p
mized values 0-55 MT50/2 2 2330 40p
CATALOGUE AND LISTS C4 75 jth \Is Resistors mixed prelerrul CABLES
values 0-85
Send S.A.E. and 10p. €5 B Piecen assorted Ferrite Rodn 085 | 0 | :lrffle Lapped sscreen g:go CARTRIDGES N
C6 2 Tuning Gangs, MW/LW VHF o5 | CF, 2 T¥in Common Screen 8§ ACO8 GP91-18C. 200mV at 1-2cma/nec £1-16
ChIgstereo Sarsened 0081 o8 GP9a-1. 280mV at | 0165
INSTRUMENT CASES C7 1 Pack Wire 50 metres asmorted | CP 4 Four Core Common Screen E] Prseprivimibe o ' cm/nec
colougy 0851 Cp 5 FourCore Individually Screened 0-30 FALCOmY 24l e/ Sxol QR E31d0
C 8 10 Reed Bwitches 055 | CP 6 Microphone Fully Braided Cable 0-10 | TTC J:2005. Crystal/1li Output 05p
C 9 3 Micro Bwitchen 055 | CP 7 Three Core Mains Cable 0-07 | TTC J-20 10C Crymal/Hi Output (‘ﬂmvl‘!l“ile
C10 15 Awsorted Pots & Pre-Sets 055 | CP 8 Twin Oval Maina Cable (1] |[— o u-eg L
Cil 5 Jack Bockets 3 x 3-5m 2 x CP 9 Bpeaker Cable L e e e Y
Black Vinyl covered) 8tandard 8witch Type 0-55 | CP 10 Low Loss Co-Axlal 010 g ramis/Med. Outpu
No, Len}th Width Height  Price | C12 40 Paper Condensers preferred
nvy 8 x 53" x 2 80p types mixed values 0-55 | CARBON
BVENIL B¢ % 37 2120113 90 FElectrolytics Trans. types 055 | POTENTIOMETERS S:s:onN F"Lch: ‘:EFSIISIORS
ALUMINIUM BOXES Ol L Pa e T 4g5 | Log and Lin Tath astt aveiavie in PAKS of 50 precen
Ty W 42 aty, LN ROMIELSChC 47K, 10K, 22K, 47K, 100K, 220K, 470K, ] awsorted into the following groups:
HA2 4"' 3 4" X 1l 15| €13 4 Mains Siide Buwitchea 0-55 | 1M, 2M Rl 50 Mixed 100 ohma-820 ohma 40p
BA3 4" x 21" x 14" 41p | C16 20 Assorted Tag strips & Panels 055 | VC 1 Bingle lens Bwitch 014 R? 50 Mized 1K ohms-8-2K ohme 40p
BAE 53" x 4 x 14" 470 { C17 10 Assorted Control Knobs 0-55 | VC 2 Bingle D.P. Bwitch 0-268 =
BAS 4 x 24" x oF 41p VC 3 Tandem Less Switch 0-44 | R3 50 Mixed 10K ohms-82K ohms 40p
" ~ C18 4 Rotary Wave Change 8witches 0-55
:::g ; x g" x ;‘ g;p I 5o e \ ogs | VE 4 1K Lin Lew Bwitch 014 | R4 50 Mixed 100K ohms-1 Meg, ohms 40p
i o g8 5 4 elays 624V Operating 85| vC5 100K Log anti-Log 0-44 | THESE ARE UNBEATABLE PRICES —
Ita8 87 X 6 x 3r B4p | C20 4 pack sheet of Copper anlnnte . A ettt
WAS 8% x4 % o2  s4p TR o5 LESS THAN lp EACH INCL. V.A.T.
HORIZONTAL CARBON
VISIT OUR COMPONENT SHOP PRESETS BI-PAK SUPERIORQUALITY
18 BALDOCK ST., WARE, Herts. (A10) a2 r ‘20?:“”’_ 471, 10K, aoi, | LOW - NOISE CASSETTES
O Mo -Rat. 8 530 p e Tel 610 ik K. 4TOK. EM, 2M, 4731 €60, 32p  Cun, 4lp €120, 52p
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AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The ALIO, AL20 and AL30 units are
similar in their appearance and in their
general  specificatlon. However, careful
selection of the plastic power devices has
resuited in a range of output powers from
3 to 10 watis R.M.B.

The versatility of their design makes them
ideal for use in record players, tape recorders,
stereo amplifiers and casrette and cartridge
tape players in the car and st home.

.

Parameter Conditions Performance
HARMONIC DISTORTION Po = 3 WATT8 t-1KH: 025%
LOAD IMPEDANCE B-16Q2
INPUT IMPEDANCE 11K Hz _lm
FREQUENCY RESPONBE + 3dB Po:-2 WATTS 50 Hz - 25K Hz
BENBITIVITY for RATED O/P Ve=25V. RI=8Q f-1KHz 75mV. RM8
DIMENBIONS 37 % 24" % 17

The above table relates to the AL10, AL20 and AL30
modules. The tollowing table outlines the differences
in their working conditions.

Psrameter ALlO AL20 AL30
Mazimum 8upply Voltage 25 30 30
Power output for 2% T.H.D. 3 watts b5 watts 10 watts
(RL = 8(}f -~ 1 KH2) RMS8 Min. RM8 Min. RMS Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12. (Une with AL10 & AL20) 24-35
AL 10. 3w RMB £22-19 PA 100. (Use with AL30 & AL60) £13-18
AL 20, 6 watts RM8 £22-58
AL 30. 10 watts RMS8 £3-01
TRANSFORMERS

POWER SUPPLIES

P8 12. (Use with AL10, AL20. AL30) 88p

BPM 80. (Use with AL60) £3°25

FRONT PANELS 8P 12 with Knobs !
ti-10

T461 (Use with AL10) 2138 P & P 16p
T538 (Use with AL.20, AL30)

93 P & P 15
BMTB0 (Use with AL60) £2:15 P & P 25p

PA 12. PRE-AMPLIFIER SPECIFICATION

The PA 12 pre-amplifier bas been designed to match into | Frequency reaponse—
most budget stereo aystems. It ls compatible with the 20Hz - 50K Hz (- 3d8B)
AL 10, AL 20 and AL 30 audio power amplifiers and ¢ [ Basscontrol—
can be aupplled from their associated power suppliea. | Trapje ont*ru!- & :
There are two stereo inputs, one has been designed for use 4+ 14dB at 14KHz
with *Ceramic cartrldges while the auxiliary input will [ *Input 1. Impedance
sult moat {Magnetic cartriiges. Full details are glven In 1 AMeg. ohm
the specification table. The four controla are, from left to | o, o ﬂe'i::‘::gnggnmv
right: Volume snd onjoft switch, balance, bass and treble. 3

30 K ohms
Bize 182mm x Bimm x I5Smm. densitivity 4mV

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Everyday Electronics
Wireless World Audio
Radio Constructor Electronics Today International

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The ‘Sterec 20’ amplifier ia mounted, ready wired and tested "'ﬁ
on a one-piece chassis measuring 20 cm l4dcm x 55 cm. l

This compact unit comes coniplete with onjoff switch
volume control, balance, bass and treble controls,
Transformer, Power supply and Power amps.
Attractively printed front panel and mateh @&
ing control knobn. The “Btereo 20° has been

designed to fit into most turntable plintha | - 4
without interfcring with the mechaninm or (e o
alternatively, into a scparate cabinet ~ s
Output power 20w peak. Input 1 (Cer.) = v
300mV Into 1M, Freq. v 25H1-25kHz. ‘

T4 7
Japut 2 (Aux.) 4mV into 30K. Harmonic ﬁ o
distortion- Baes control 3 12dB at £1 4.45 & i

60Hz typleally 0-25% at 1 watt.
Treble con. & 14dR at 14kHz
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-the lowest prices!
BI-PAK QUALITY GOMES T1(

NOW WE GIVE YOU
50w PEAK (25w R.M.S.) PLUS
THERMAL PROTECTION!
The NEW ALGO

Hi-Fi Audio Amplifier
FOR ONLY £3.95

@ Max Heat Sink temp. 90°c.
@ Frequency Response 20Hz to
100KHz

@ Thermal Feedback
@ Latest Design Improvements
@ Load -3, 4, 8 or 16 ohms
@ Distortion better than 1%, at @ Siznal to noise ratio 80dB
0-1KH @ Overall size 63mm x 105mm

z
@ Supply voltage 15-50 volts 13mm

Especially designed to a strict specification. Only the finest components
have been used And the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most critical A.F
enthusiast.

STABILISED POWER
MODULE SPM80

SPM80 is eapecially designed topower 2 of the ALSO
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneoualy. This module embodies the lateat components
aud circuit techniques incorporating complete short
cireult p 1! With the addition of the Mains Trans-
former BMT80, the unit will provide outputs of up to 1:6
amps at 35 volta. Bize: 63mm x 105mm x 30mm.
‘These unita enable you to build Audio Bystems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other applications including:—Disco Systems. Public Address
Iatercom Lnits, ctc. Handbook available 10p PRICE £3-25

TRANSFORMER BMT80 £2:15p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

Bulilt to a apeclfication and NOT » price, and yet atlll the greateat value on the market,
the PA10O sterec pre-mmplifier has been conceived from the latest circuit techniques.
Designed for use with the AL50 power amplifier aystem, this quality made unitincorporatss
0o lesa than eight silicoa planar transistors, two of these are gpecialiy selected low noles
NPN devices for use in the input stages.

Three switched stereo iaputs, and rumble and acratch filtera are features of the PA100,
which also bas s BSTEEEQ/MONO switch, volume, baiance and continuously variable
bass and treble controla.

SPEZCIFICATION
¥requency Response 20Hz — 20KHz 4 1dB
Harmonlc Distortion better than 0-19
Ingats: 1. Tape Head 1-28 mV into 50K Q

2. Radio, Tuner a5 mV joto 80K Q

3. Magnetic P.U. 15 mV into 50K (2
Albinput voltages are for an output of 230mV. Tape and P.U. juputs
equallsed to RIAA curve within 4+ 1dB. from 20Hz to 20KH1x.

Baxs Control 4 15bB at 20Hz
Trebie Control + 15dB at 20 KHz
Filtera: Rumble (High Pass) 100Hz
Bcratch (Low Pass) BKHz
8lgnel/Noise Ratio better than —65dB
luput overload + 268dB
Supdly + 35 volts at 20mA
Dimcosions 292mm x 82mm x 3Smm

ONLY £13-15

Giro No. 388-7006
Please send al” orders direct to war2house and despatch department

-PAXK

P.O.BOX 6, WARE - HERTS

Postage and packing add 11p. Overseas add exlra for airmail
Minam order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back



Everyday Electronics Classified Advertisements

RATES: 11p per word (minimum 12 words). Box No. 30p. extra. Semi-display—£7-50 per single column inch. Advertisements mustbe prepald

and addressed to Classified Advertisement Department,
Farringdon Street, London EC4A 4AD.

“EVERYDAY ELECTRONICS,” ILP.C. Magazines Ltd., Fleetway House,

EDUCATIONAL

MISCELLANEOUS

C AND G EXAM

Make sure you succeed with an {CS home siudy
course for C and E Electrical Installation Work &
Techniclans Radio/TV/Electronics Technicisns.
Telecommus Technicians and Radio Amateurs.

"COLOUR TV SERVICING

Make the most of the current boomi Learn the
techniques of servicing Colour and Mono TV sets
through new home study courses, approved by
leading manufacturers.

TECHNICAL TRAINING

Homa study courses In Electronice and Electrical
Englnnvlng. Mnlnhnancn. Radlo, TV, Audio,

selt-build radio kits. Get ‘:ho quullﬂcatlonsAyou
need to succeed.
Free detalls from :
INTERNATIONAL
CORRESPONDENCE S§CHOOLS,
Dept TH T, intertext House, London SWS 4UJ.
Or Phone #1-822 9919

FOR SALE
MICROPHONES: AKG D109, £12-65;
AKG D202E1, £43-45; AKG _D190C,

£18-70; AKG DIJOE, £20; AKG D224,
£55; Sennheiser MDZ11N, £49- 50; Senn-
heiser MD413N, £29-70. All brand new
and boxed. Send CWO to J. J. Francis
(Wood Green) Ltd.,, Manwood House,
Matching Green, Harlow, Essex. Tel:
Matching 476.

BACK NUMBERS,

December 1971

onwards. For details phone 01-455 7932,

evenings.

RECEIVERS and COMPONENTS

3ASS. M.C. METERS 2-3° £1-15 (27p).

WIRE ENDED NEONS 10—50p ‘8{
coPr!R CLAD 7% PANEL! x $4° 6—80p
T.V. éONVlROEANc! PANELS 2 x AC128,3
siugged colls, 3 slids switches, 11 w.w. pots. 3
carbon presets. 2 ferrita chokes etc. £1:10 c.p.
VALUPAKS P8 100 s/mica caos 85p c.p. Send
10p for liels of others plus panels etc. Refund on

7LB ASSORTED COMPONENTS £1-78 c.p.
2LB ASSORTED PANEL:::‘-,H c.p.

2 Barnfleld Cnl‘een'l, l‘nlo. Cheshire M33 INL
Postape in brackels Mail order only

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
Rus plus once used. Pack includes
esistors, carbon and W.W,. capaci-
tors various, transistors, diodec im-
mers, potentiometers etc. Send £l+ l&’
. and p. c.w.0. to CALEDONIAN CO
ONE TS Strathore Road, Thornton,

SERVICE SHEETS

SERVICE SHEETS for over ' 6,000
models of Television, Radios, Tran-
sistors, Stereo, Tape Recorders,
Record Players, etc., at only 30p plus
S.A.E. with free Fault-Finding Guide.
Over 50,000 sheets in stock for 10,000
models. S.A.E. enquiries. Catalogue
20p plus S.A.E. Hamilton Radio, 47
Bohemia Road, St. Leonards, Sussex.
Telephone Hastmgs 429066.

WANTED

WANTED lessons and components for
first E.E. Teach-In. Also E.E. back
numbers Oct. '73-Mar. '74.—Box No. 4.
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RADIO & TELEVISION AERIAL BOOS-
TERS £2-95p, five television valves 45
50p bargain transistor packs, bar

£]1 resistor and capacitor packs. JH
VHF televisions £7-50, carr. £1-50p.
S.A.E. for 3 leaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

TEST GEAR

SIGNAL INJECTOR
SIGNAL TRACER
TRANSISTOR TESTER
LOGIC PROBE
CONTINUITY TESTER

% MAIL ORDER ONLY <%
G.K. SERVICES
83 WESTDALE RD., LONDON S.E.18 3BP

aaaee
256533

FLUORESCENT

LIGHT
\, KIT

You can build this reverse polanty proot Iighl
for use in homes, garages, caravans, for camping,
or emergency lighting. Everylhlng tube, all metal-
work, all P.CB etc

is supplied

Price only £3-19 "™,%}

DIFFUSER ONLY 59p ex"a mc VAT
ORDER NOW T
ELECTRONICS DESIGN ASSOCIATES

82 Bath Street Walsall WS1 3DE
Phone 33652

SUPERB INSTRUMENT cases by
Bazelli, manufactured from heavy
duty PVC faced steel, choice of 174
types, send for free list: Bazelli In-
strument Cases, Dept 24, St. Wilfrid's,
Foundry Lane, Halton LA2 6LT, near
Lancaster.

FERRIC CHLORIDE
Anhydrous technical quality in sealed bags
11b 38p (20p), 3Ib £1-32 (30p), 10ib £3-83 (60p).

COMPUTER PANELS
3ibs asstd. paneis £9-10 (30p), Tib £2-20 (40p),
58ib £14 (£2). 12 high quality plnel. wl(h 1rimpots,
IC’s, power transistors etc. £2-20(30p), 100 panels
£93 (£1). Pack of boards containing at least 500
components Inc. at least 50 transistors 68p (20p).
DEKATRON UNITS
Contaln 2xCV2271 dek 4-digit r bl
counters, 2 sealed relays, R's, c's etc. Only

£1-78 (30p).
3W TAPE AMPLIFIERS

2xECC83, EL84, EZ80 on 12 x 5 x 3” chassis with
tone and volume controls. 3 watts output to
7 x 4" 302 speaker (provided) £2-58 (S0p). Or Iin
case 14 x 13 x 9” with non-standard tape deck
£3-50 (£1). Suitable cassette £1-19, tape 75p,
head 30p.

""HOT WHEEAI.S" MODEL OARAOE

c
to give up |o 10V output) lamp, umch lnck pluo
etc. ONLY £1-85 (30p).
71b BARGAIN PARCELS
Hundreds of new 8, pots,
switches, + PC boards with transistors -nd
diodes and loads ol odds and ends. Still only
£1:82(40p). New 6 x 474 (2 speakers £1-10 pr(20p).
500nnd v.e..lt:ou £1-19 (20p). 150 mica, ceramic,
poly

AII pvlcn lnclude VAT SAE list, enquirsles,

GREENWELI] ELECTRONICS [EEG]

Shirdey Park  Rd, SOUTHAMPTON,
I!L e '772501R Cnllm only at 33 Lower
o

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc, in small quantities.
Aluminium panels punched to spec. or
plain sheet supplied. Fascia panels
etched aluminium to individual re-
quirements. Printed circuit boards-
masters, negatives and boards, one-
off or small numbers. Send 6p for list.
RAMAR CONSTRUCTOR SERVICES,
29 Shelbourne Road, Stratford-on-
Avon, Warks.

LOUDSPEAKERS

Speakers, kits and
cabinets for D.I.Y,,
HiFi, P.A,, Disco,
etc. by EMI, Fane,
Goodmans,
Baker, Elac,
Richard Allan,
Wharfedale, etec.
Send for free
booklet”Choosing
a speaker’’

WILMSLOW AUDIO
Dept. H. Swan Works, Bank Sauare,
Wilmslow, Cheshire SK9 INF
Tel. Wilmslow 29599

BEGINNERS, we exist for you. In-
struction, components, constructional
kits. Send S.A.E. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire.

TELESCOPIC AERIALS 23in 28p. 3
digit counters 30p. Reed switcChes,
large/small 8p Marfnets 6p. Add 10p
E&p Latest list rimsby
lectronics, 64 Tennyson Road Clee-
thorpes, Lincs.

PRESSURE SWITCH PADS, 6-12 volts,
size 8in x 2lin. Suitable for your alarm
systems. Price 90p each, plus postage
and packing. Phelmetncs, Sey-
mour Grove, Manchester M16 8QS.

PSYCHEDELICATESSEN

is the only way to describe the parodise
of FREAKY gear now available from Boffin,

LOOK!

Kits

NO LICENCE EXAM. Transmicter/
Receiver

Variable-rate, BRIGHT-FLASH, Pocket
Mini-Stro £

y-Made Modules

Maxi-Volt SPARK GENERATOR (tinch

spark), 15,000 Volts.

Exper-menul Mini DREAM-LAB-
TORY £1-20

SENSITIVE non-anatomical electronic
STETHOSCOP £1-20
Electronic 'VOICE-THROWER' £1-20
GHOST-HUNTING AID £1-20
PEOPLE DETECTOR £1-20
Experimental WATER-FONE £4 - 40
PSYCHEDELIC MEDITATION AID £2-20
Bird-Watchers’ REMOTE MONITOR  £2-20

Ps hologunl CROSS-EYED EARS
Bevic £4-40
Super SOUND-CATCHER £1-10
(Al prices include VAT, packing &

postage)
Send remittance to:
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh,
Ewell, Surroy
(Mail order U.K. only)
Or for more details, send 20p for lists, plus
free design project sheet
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UNIQUE ONE-TIME
ONLY OFFER DIRECT

ELECTRONI-KIT INSTRUMENTAL

FROM

[ — g [ — |

SINCLAIR
215

20+ 20 wucn s v

ALL-PURPOSE STEREO AMPLIFIER

INC. V.AT. &
£29 95 Carriage paid
in U.K.

Electronic fun for all ages
The most versatile electronics kits
All components are beautifully encap-
sulatad  in  unbreakable 1transparent
plast:c blocks. Perfect connections are
made WITHOUT SOLDERING, SCREW-
ING OR WIRING

INCREDIBLE VALUE. Build, dis-,

mantle and rebuild projects any number
of times and invent your own experiments
too.

COMPLETELY SAFE. Instructive and
FUN—all kits operate from 3v. battery
only.

VALUABLE MANUALS included with
every kit. No previous knowledge is
required, even with the largest kits.

KIT 2A—30 projects £10-45. Radios,
amplifiers,alarms, microphones, morse, etc.
KIT 3JA—I00 projects £20-45. As 2A
plus electronic birds, cats, sirens, organs,
metronome, guns, light aad sound,
burglar alarms, etc.

JADX—I105 projeces £25:25. As 3A plus
solar cell experiments and complete
sophisticated control panel, etc.
4ADX—150 projects £33:95. As 3ADX

AUDIO
EFFECTS

SUPER ““FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplled).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £3-30 post pald,

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 supplled)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULLINSTRUC-

Difficulti d these amplifiers
reaching Sweden benem YOUI The Sinclalr 215
{an improved version of famous Project 60)
includes variable high and low pass fiiters,
treble, bass, balance and volume controls with
input press buttons and tape in/out. Headphone
socket. DIN connections. Guaranteed and
ready for use. Fantastic value!

plus Relay and Meter experiments; ion
concentration, volume, out-put, field
intensity, volt, resistanc2 meters,
ammeter, illuminometer, etc. and many,
many more

ADD-ON parts and manuals available as
required |

TIONS. KIT PRICE: £3:30 post paid.
MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.

o Overload o SN ratio 70 d8 The three larger kits indude Elec- DABAR
:;Srollec;logod 13 ;lfv,p;/l: I:fa)vJP.V. trical experiments too.

o Styled w en . m 1 i 7 1
capinet 1471 347 x 1137 Ceramic " Radlo A'& prices includepBuctery QAR ! ELECTRONIC
(o 185 s mm) Auz; E.h p.e P.O. (or ép for literature) to:

Order while stocks last from Sque/ =2 P cecor ! PRODUCTS

Satistaction guaranteed

SINCLAIR RADIONICS LTD. ELECTRONI-KIT LTD, 408 St.John's Street,

{Dept. SE.) 98a, LICHFIELD STREET,
London Rd.. St lves, Huntingdonshire London, EC1.[01-278 4579) WALSALL, STAFFS. WS1 1UZ
PE17 4HJ

Become a
radio amateur.

Learn how to become a radio-
amateur in contact with the whole
world. We give skilled preparation
for the G.P.O. licence.

Brochure, without obligation to l
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept., .
P.O. Box 156, Jersey, Channel Islands. [ |
NAME ees ot

ADDRESS Block caps please [
T T T I F I r Y rr T rrrrzrrqrrr b eyl
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RECORD PLAYBACK HEADS
RUVOX)
Ilvidual prices of these are:
track record playback heads 80p .nh
4 track record playback heads 78p eac!
Erase heads are also available lepnnuly.

2 track 33p; 4 track
MV metal mounting shields 39p each.
2 track-heads al &ﬂnd on heavy mounting
plate with lhkld 41+
DRILL
CONTROLLER
NEW IKW MODEL
Electronlcally changes
speed from approxi-
mataly 10 revs. to

maximum. Full power at all
speeds by finger-tip control.
Kit includes all parta, case,
rything and full Instruc.
tlmu. #8185 plus 18p post and
surance, Made up model also
available, BM pius 13p post & p.

TIME SWITCH
8mith’s mains driven clock with
13 amp switch, also notes
showing how you can wake up
with music playing, kettle
bolling or come home to s warm
, warn off burglar, keep
pets warm, halve your heating
bills, etc. 51-95.
EXPERIMENTER PRINTED
CIRCUIT KIT BUILD &0
INTERESTING PROJECTS
CONTENTS: (1) 2 Copper Laminate Bouda(lln.
X 2}in. (2) 1 Board for Matchbox Radio. (3) 1
Board for Wristwatch Radio, m. (l) Besllt.
(8) Resist Bolvent. (6)

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circul‘s made by the famous Plessey Company. A onoe-
in-a-lifetime offer of Micro-electronic devices well below cost of manufacture.
The parcel contains 5 ICs all new and perfect, first-grade device, definitel» not
sab mdud or seconds. 4 of the ICs are single silicon chip GP amplifiers.
The 5th ls lithic NPN pair. price of parcel well over £5.
Fuall dlvnlt detalls of the ICs are incloded and in Addluon you will recelve a list
of many diff:rent ICs available at bargain prices 25p :‘p‘:ud- with circuits. and

technical data of each. Complete parcel only £ b

DON'T MI88 THIS TERRIFIC BARGAIN.
.Q ° ‘i
L\ ;

THYRISTOR LIGHT DIMMER

For any lamp up to lkw, Mounted on awitch plate to it In
place of stanaard ewitch. Virtually no radio interference.
Price £2-05, plus 20p post and insurance. Industrisl model
BA #3-30. Not on platc.

MULLARD UNILEX STEREO SYSTEM
There ls no doubt that it is a good
system, we believe that for the money
it is without comparison. We demon-
strate gladly at onr Tamworth Road
depot. Prices of the individual items

lor this:—

1 Unllex Amplifier  Ref. EP.9000 81- 00
1 Unllex Pre-Amp Ref. EP.9001 81-80
1 Unilex Power Unit Ref. EP.9002 82-30
1 Control panel kit with spun aluminium
faced knobe #3-30 Or the complete outfit—811-30 post paid.

Pair of
13 ohm speakers made by E.M.I. are also avallabie if required, £3-30
the pair. No extra postage if ordered with the above, otherwise add 25p

DISTRIBUTION PANELS
Just what you need for work bench or lab,

4 x 13 amp sockets in metal box to take

standard 13 amp fused plugs and on’off switch witb neon warning hight. Bupplied
with 8 feet of fiex cable. Wired up ready to work. £2-76 plus 26p P. & P.

Degreaser. (8) 16-page Booklet Prlnud Circults
for Amatears. (9) 2 Minlature Radio Dials 8W/
MW/LW. Also free with each kit. (10) Essential
Deslgn Data Circuits, Chassis Plans, etc. for 60
TRANBISTORISED PROJECTS.
suit everyone's requirements. Price £1, post paid

TELESCOPIC AERIAL

for portable, car radio or
transmitter. Chrome
six sections, extends trom 7} to
Hole in bottom for 6BA nr"w.
ll

4710,
4%». KNUCKLED MODEL FOR F.M

EXTRACTOR FAN

Cleans the air n tho rate of
10,000 cuble bour,
Bultable for kluhonl. bath.

rooms, 'l

stc., It's 50 qullt it can
hardly be heard. Compact, 54°
easing with 5} fan blades.
Kit ocomprises motor, fan
blades, shest steel casing, pnil
switch, mains connector, and
fixing :mkcu. 2876 + 20p

& P.

ELECTRlC 'MOTORS

7 powertul battery motors as used in racing cars
and power models. Onlpn nnd typ- vary to
make them for of d

projects—tools, toys, models, eto. All brand new,
reversible and for li to 12v. Bats., wiring dia-
grams Included. Post and VAT 3

FREE Details of how to make

miniature power station.

HI-Q TUNER COMPONENTS
For experimenting with the ZN414.
KIT NO. 1. Plessey Minlature Tuning Condenser
with buflt.in LW switch and 3in ferrite slab and
lits wound MW ooll, 78p.
KIT NO. 2. Alr space.. tuning oondenser 8in.
ferrite rod lits wound MW and LW ocolls. 94p.
KIT NO. 3. Alr spaced TC with stow moﬂon
drive 8in. ferrite rod, with lits wound LW and
MW ooils, £1°10.
KIT NO. 4. Permeabiiity tuner with fast and
slow motlon drive and LW loading coils, 50p.

THIS MONTH'S SNIp ===

TELEPHONES WITH INTERNAL BELL
Complete as lllustrated. E;Ghr 0., mru:’!eed in good

an
showing how to connect in pairs or as multi-way office
intercoms. Price £1-60 + 80p p. & p.

RADIO STETHOSCOPE ;
Easiest way to tault find—traces signal from aerial to
speaker—when signal stops you've found the fauit.
Use it on Radio, TV, ampiifier, anything-—complete
kit comprises t vo special transistors
and all parta insluding probe tube and
<rystal earpiere, 5220 twin stetho-set
instead of earpiece 83p extra post and
ins. 20p

SWITCH TRIGGER MATS

8o thin Is undetectable under carpet but will switch on
with slightest pressure. For burglar , shop doors,
eto. 24in x 18in 81-69. 13in x 10in #1-81. -

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives really amazing results. You will recelve
sn amaziog assortment of atations over the 19.25.31.39 & 49 metre bands—
Kit contalns chassls front panel and all the parta. £1-25—crystal earphone 33p.

THE TWENTYLITE
Fluorescent lighting anite with
polyester choke and finished white
enamel, 2ft. model, 1deal kuchen,
bedroom, hallway, porch, lift. etc.
with tube. Assembled ready to inaull Price 2220 + 40p P. & P,

MAINS TRANSISTOR POWER PACK

eets and amplifiers. Adjustabdie output 8v,, 9v.,
H voita (or up to S00mA (clnc B working). Takes the place of any of the fol-
lowing batteries: PP1, l’l‘3. l’l’-t PPG PP’I PP9 and otbers. Kit comprses:
mainy d load resistor, condensers and instruc-
tions. Real anip at ouly 81-10, plus ')0p postage.

1 CHIP RADIO
Ferranti's latest device ZN414 gives result better than d

MULTI-SPEED MOTOR
Bix speeds are avallable 600, 850 N
and 1,100 r.p.m. and 8,000, 12,000 3~ <
& 15,000 rp.m. Shaft s } in. 1
diameter and approximately 1 in.

long. 230/240v. 1ts speed may be

further controlled with the use of

tor size
approx. 2 In. dla. x & in. long,
Price 97p plus 23p poetage and
jnsurance.

MULLARD AUDIO AMPLIFIERS
All in module form, each
reudy bullt complete
with heat sinks and
connection tags, dats
supplisd
Model 500mwW
power output
lodel 1172 7w:§w s
wer ont nt M
\(odelpl‘!’l’ﬂooo ¢ ’
power ontpnt ll“
EP 8001 twin channe] or
stereo pre amp. 81-99

1158

SPIT MOTOR

200-250V induction motor,
driving a Carter gearbox
with a 1§” output drivs
shaft running at 5 revs
p.m. Intended for roasting
chickens, also for driving
models—windmills, colour-
ed d:-c lighting effects, etc. £8-08 plus 20p post

ns.

NUMICATOR TUBES 1
For digital Instrumentas, counters, timers

clocks, etc. Hi-vac XN.3. Price 99p each,
10 for 49.

SEALED RELAYS

8TC nd relays. Makers type ref. 6945, These are
meta; cncased plug in with two pairs changeover
ronta.ta, Approx. size 13* high x 17 x §”.
‘We understand these are vacium sealed. Two
typrs availahl~ 8v (40 ohma coll price 81-50; 24v
(700 ohms coil) price $1-75.

8TC sealed relay. Again, type 6945, sealsd metal
cas® plug in but fur 12v operation (170 ohma ©oll)
and with 2 pairs normal open contacts, 81+

WALL THERMOSTATS

Xule by the (u:nlmu Smiths lnnrument Co. called
Wal and

pluuc case, (Cream and | beln). Adltuuble by

slider (lockable) and may be set to con-

trol temperatures from around freezing

through to 30°C. The alide panel is

engraved and indicates (frost) (warm)

(very warm), etc. The thermostat will |

control heaters, etc.. up to 15 amp at

normal mains voltage and s ideal for

living room, bedroom and greenhouses,

etc. Price $1:85. Don't miss this.

20 WATT CTAMPING LIGHT

Also makes good car emergency light. This uses s
standard 2 foot 20 watt tube and operates from
& 12v, car battery drawing approx. 1A. Thie gives
illumination per amp/hour of battery life far in
excess to filament lampe and in fact to the minia-
ture 8-13 watt camping lights often offered.
Complete unit ready to operate, in strong white
enamelled metal frame. These would normally
sell at £8, are unused but slightly soiled and we
offer these at £4-50 plus 40p' post and packing.

WINDSCREEN
WIPER
CONTROL
Vary speed of your
wiper to suit con-
dltions. Ali parts
and Instructions to
make. £2-48.

6 DIGIT COUNTER
Resettable. 440 ohm cofl up
to 25 impulses per second.
Ex-equipment but guaranteed
perfect, 8220 each.
PRESSURE SWITCH
Containing & 13 amp. change over
switch operated by a dlaphragm
which In turn is operned by air

complete with technical notes and circuita. $1-38 each. 10 for $11-11.

LIGHT SWITCH KIT

Light switch kit. Comprises photo resistive cell, solid

state relay, resistors and condenser. This is mains opera

and will -wlu:h up to 350W (1} lmpc). price £1 -nh cle-

cuit. Much higher loads can be switched if used in con-

junction with relay type JB7 which Is also available
price 90p with clreuit.

Phom Resistive cell mounted on switch plate with filter

and protective cover, 41 (u Illvutrlted).

Light switeh kit with this, 81

Light Switch

The above kit made up ready w work and tested, 82-95.

TERMS:—
Add 10% V.AT.
Send p where q d—other

items, post free if order for these
items is £6-00, otherwise add 30p.

528

J. BULL (ELEGTRICAL) LTD.

(Dept. E.E.), 102/3 TAMWORTH RD.,
CROYDON CRO IXX.

P! ugh s amall metal tube.
The is

but s set to opeuu in approx. 10 in.
of water. These are quite low pressure devices and
can in fact be operated simply by blowing into
the inlet tube. Original use was for washin,
machines to turn off water when tub has reach
correct level but no doubt has many other
applications £1-38, each.

12 VOLT 1{ AMP
POWER PACK

This comprises double-
wound  230/240V
transformer with fuli wave
{ rectifier and 2000 r;:‘l/d/
smoothing. Price 5280 +

p. & p. 20p.
Heavy Duty Mains Power Pack’' Output voltage
adjustable from 15-40V in steps—masimum
oad 250W—that is from 6 amp at 40V to 15 amp
at 15V, This really s s high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment is very quick-—simply inter-
change push on leads. Billcon rectifiers and
smoothing by 3,000mF. Price $6-33 pius 85p post.
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Over 150
ways to

engineer a
better future

P\ ABETTER jop
SECURITY

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.LLE.T. and we'll send you full details and a free
book. B.I.LE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.LLE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a
day’s pay, vou could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday 1 received a letter from the Tnstitution informing that my
application for Associate Membership had been approved. 1 can honestly
say that this has been the best value for money | hive ever obtained - a
view echoed by two colleagues who recently commenceé the course™.—
Student D.1.13,, Yorks.

“Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects’.—stndent J.A.O. Dublin.

“My training with B.LIET. quickly changed my carning capacity and,
in the next few vears, my earnings increased fourfold” —Student
C.C.P., Bucks.

FIND OUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There's no surer way of
getting ahcad or of opening up new opportunities for vourself. It
will cost you a stamp to find out how we can help you. Write to
B.LLE.T. Dept.BERE*0. Aldermaston Court, Reading RG7 4PF.

Dunstable, Bed«. Sole Agenta for Austraha and New Zealam]

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career fora
better future.

}é— = w=CUT OUT THIS COUPONam s s s
Tick or state subject of interest.

I MECHANICAL
Society of
Engineers—
A.M.SE.(Mech.) O
Instituteof
Engineers&
Technicians
tA.M

M.ILE.)

CITY & GUILDS

en. Mech. Eng. 13
Maintenance Eng.0
‘Nelding g
Gen. Diesel Eng. 1
Bheet Metal WorkD
Eng.Inspection 7]
Eng. Metallurgy I

ELECTRICAL &
ELECTRONIC
Society of
Engineers—
A.M.S.E.(Elec.) =
CITY & GUILDS
Gen. Electrical

Engineering O
Electrical
_nstallations s
Electrical Maths 13
Computer
Electronics C

ElectronicEng. ]
Practical Radio

& Electronics
(with kit) o

MANAGEMENT &
PRODUCTION
Institute of Cost
& Management

Works M'ment.
Work Study
Gen. Production

ng.
Estimating &
Planning
Storekeeping

I nagement
8kills

l Quality Control

OC oo o ogc a

Post to address be!

ORAUGHTSMANSHIP
Instituteof
Engiaeering
Designers
(AMLE.D. ]
General
Draughtsmanship_
Elec. Draughts-
manship o
Architectural
DraughtsmanshipO
Technical

Drawing o

RADIO & TELE-
COMBUNICATIONS
CITY & GUILDS,
Radio, TV
Elecironics
CITY & GUILDS
Telezoms.
Gen.Radio& TV
Eng.

Rad#o Amateurs

Exam

Radio Servicing
TV Servicing
Colour TV

opoc o 0a

AUTOMOBILE &

AERONAUTICAL
Inst:tute of the
Motor Industry

MAA IMI

CITY & GUILDS
Autc Eng.
Gen.Auto Eng.
Motor Mechanics
Autc Diesel Eng.
Garage M'ment.
ARE Aero Engi-
neer:ng Certs,
Gen. Aero Eng.

CONSTRUCTIONAL
Society of
Eng:neers—
AMS.E.(Civ) =
Institute of Build-
ing—L.1.0.B. s]

0oCc coooda non

A.B.T.Clerk of
Works
Construction
SurveyorsInsti-
tute—L.C.S.I.
CITY & GUILDS
Genera) Building
tall branches)
Heating & Vent,
Inst. Clerk of

OrKs
Site Surveying
Health Engineer-

ing

Road Construc-
tion
Quantities,
Estimates
Hydraulics
Structural Eng.

GENERAL
Agricultural Eng.
Councilof Eng.
Institutions
Farm Science
Plastics

Supplementlary
courses for Nut.
Certificates.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

c

aono 0 o oa cu a

9]

G.C.E.

- choose from
580" & ‘A’
level subjects.

Coaching for many
erams, including
C&G

| POST TODAY FOR A
| BETTER TOMORROW

l To B.LLE.T., Dept. BEER)

Q
I Aldermaston Court, Reading RG7 4PF
NAME

Block Capitals Pleae
I ADDRESS .

l OTHER SUBJECTS .

teeredited by ¢.A.0.0

AGE

Hember of A B.C.C

BRITISH INSTITUTE QF ENGINEERING TECHNOLOGY

Publixheil approvimately the third Frulay of each month by I1'C Magazines Ltl., Fleetway Tlouse, Farningdon Street, London E.C.4 44D, Printed in B

N ’—I
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DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors - Up to date
Brochures on request

BUILD THE

EXAN

You pay less
VAT with Henry's
Low Prices

Now built and used by thousands

of satisfied customers. Features
slim design overall size in cab.
inet 154" x 23" x 6¢”. 6-I1C's, 10
transistors, stabilisers Gardners

low field transformer. Fibre
Glass PC Panel, complete chauu
work. Now avallable built and tested as well as in
kit form. HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES — DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. Onjoff switch indicator, headphones
socket, separate treble, bass, volume and balance
controls, scratch and rumble filters, mono/stereo
switch, input selector: Mag. P.U., Radio Tuner,
Aux. Can be altered for Mic., T;pe Tape-head, etc.

20 - 20 WATT IC

STEREO AMPLIFIER
As featured by
Proctical Wireless

oo 1972

4 =g
r 4
(¥
Constructional details Ref. No .
30p. Distributed by Henry’s throughout UK. FREE—Teak cabinet with complete kit.

Kit (+ VAT +50p or built (+ VAT 4 s0p
price£28.5 and teued£35.0

prreipatiog) g i
EARN YOURSELF EASY
MONEY, WITH PORTABLE

DISCO EQUIPMENT oSt
ZISC? faiN) A comaims poresiie DECCA KELLY
sco, fitted mixer/preamp, ecks all
facilitles. t98-s0 | SPEAKERS
As above but with Slider Controls £118-50
100 watt ampiifier for above £49 50
SDLS 100 watt mixer/amplifier with 12 watt speaker Tweeter
slider controls £69 00 systems, 8° Bass/Midrobe
R50 50 wact mixer/amplifier £49 -50 and Melinex Domed HF
R100 100 watt mixerfamplifier £57-50 radiator plus crossover £12-50
DISCO AMP 100 watt mixer/amplifier (73-00 per pair of systems (carr./packg. 40p)
Northcourt: or built into veneered cabinets, size 18 x
400 40 watt mixer/amp £37-50 12 x 64" £19-50 pair (carr. £1)
B00 BO watt mixer/amp £45:00

DISCO MIXER/PREAMPLIFIERS

L‘%PLI'?' up to 6~|(|)0 watt ampliﬁeh)“’ R HI-FI TAPE
ta L .
soulffndzzgﬁx:&:; esa-so | EQUIPMENT

DISCO VO X (slider controls) the

complete disco preamp . €72:00 | U.K.'s largest range with

DJI00 100 watt power amplifier for discounts and demonstra-

sbove £49-50 tions for callers. Latest

DJ30L Mk Il 3 channel 3kw sound to stock lists or request (Ref. No. 17).

II-,:‘%L T 3;28 Pchoge Don-wz-n:s for Barclay/Access
slider controls i . Di d | ices,

DJ DISC LITE a1 J0L-2 plus variable e -craand Lacestiprices

speed flashes £54 -

Carlsboro Reverberation Unit £44-00 TRANSISTORS'SEML

Disco anti-feedback microphone £11-95 CONDUCTORS

Colt 150 watt liquid wheel projector £23-50
150 watt QI liquid wheel profector £50-00
150 watt QI cassette wheel projector £50-00
Spare Effects and liquid cassettes large

U.K.'s largest range for every application.
Smal!l quantity discounts. Also Trade,
Export and Industrial enquiries invited.
Latest stock list (Ref. No. 36) including

BUILD THE
NEW
HENELEC
STEREO FM TUNER

A completely new high stability stereo
FM tuner. Features variable capacity
diode tuning, stabiliser power
supply, IC Decoder, high gain
tow noise. IF stages. LED indica-
tors. Tuning meter, AFC, easy
to construct and use. Mains
operated. Slim modern de-
sign with fibre glass PC, teak
cablnet, etc. Available as a
kit to build or ready built.
Overall size 8” x 23" x 61”. Pro-
duced to give hizh performance
with a realistic price, (Parts llst and
constructional dectails Rel, No. 5 30p).

Henry's are sole distributors UK and Europe.

or built

wr erice £21:00 (4 vam orpuilt  £24.95 (4 vam

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY’S.

ALL POST PAID LESS THAN ¢ REC. PRICES COMPLETE
WITH LIBRARY CASES

3 for € for 10 for 25 for
C 60 £1-10 £l -98 £3-00 L7 -40
C 90 £)-46 £2-80 £4-60 £01-28
C 120 £1-80 £3:45 £5-45 £13-45

Quantity and trade enquiries, invited

LEARN A LANGUAGE—complete with phrase
book. German — French — Spanish —
Italian £1:36 per course. £5 for any 4.

range of patterns £6-00 |

6 inch Liquid wheels £5-00 valves on request.
Various cassettes £6-00

Mini l;o]; bank fitted 3 |'almp| . :I;-OS jOSTY KITS
Auto Trilite (mini with flashers, 17-00

Bubblemaker with liquid @250 | NOW IN STOCK

Latest stock list

MIXERS/MICS/SPEAKERS/LIGHTING Ref 11 on request

U.K.’s largest range of Disco Lighting.
FREE STOCK LIST REF. No. I8 ON

REQUEST.

AKG /RESLO /D) / CARLSBORO/EAGLE
MICS., STANDS, MIXERS, CABINETS.
CHASSIS AND COMPLETE SPE KER
MEGAPHONES, TURN- |
PUBLIC ADDRESS COM.

S.
CERAMIC FILTERS
10-7 MHz Ceramic filters now in stock 40p
per pair.

€+
JUSIV|||I
NEW

SINCLAIR PROJECT 80

v
0
r4
m
b4

Stereo PreAmplifier £11-95
Audio Filter Unit £6-95
Z40 15 Watt Amplifier £5-45
Z60 25 Watt Amplifier £6-95
PZS Mod. for | or 2 Z40 £4-98

PZ6 Mod. (S Tab) | or 2 Z40 £7-98
PZ8 Mod. (S Tab) | or 2 Z60 £7-98

TRANSFORMER FOR PZ8 €395
ANl prices carr. paid (UK) (VAT EXTRA) NEW :?EFIEC;JEECODER ti;::;

Barclaycard/Access call, write or phone your

order Ol 13-6963—euy terms for callers. All items post paid.

LOW COST HI-FI SPEAKERS

SPECIAL OFFERS

13" x 8"—full range speakers
(post 20p each or 30p pair)
*150TC—8 ohms Twin Cone 10 watt
€2-20 each or £4-00 pair.
*450 10 watt C/o Twin Tweeters 3, 8 or
15 ohms €385 each
EW |5 watt 8 ohms C/o Tweeter
£5:25 each or £7-40 per pair
350 20 watt C/o Tweeters 8 or IS ohms
£7-80 each
* Polished wood cabinet £4-80 post 35p.

8 ohms full range (post 20p)
FR4 4"

watt €4-7%
FR65 6t" 10 watt £6:30
FR8 15 wan £8-30
FR23 9 x 6" 15 w. £8-40
BASS & MID RANGE—S ohml (polt 20p)
Al2 15 watt 4375
BIlO 54" 15 watt £7-20
8200 8" IS wnl £8-50
B8139/2 13" x 87 €137
TWEETERS AND CROSSOVERS (polt 20p)
K2006 10 wate 8 or 1S ohms £2-10
FHT6 15 watt 8 ohms £3-35
K201} 30 wate 8 ohms £4-80
T27 EF £5-50
Axcent (00 30 watet 8 ohms £5-52
K4009 IkHz/SkHz C/o £-70
SN75 3kHz var. Cjo £3-10
SPEAKER KITS (carr. etc. 35p)
20-2 30 wate £24-50 pair
20-3 8” 40 watt 43595 pair
LINTON 2 20 watt £18-30 pair
GLENDALE 3 30 watt £32:98 pair
DOVEDALE 3 S0 watt £51 50 pair
KEF KK2 £35:00 pair
KEF KK3 £78-00 pair

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
thats the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, thick-film resistor pack, printed
circuit board, electronlc components pack.
Size 41” long x 2” wide x +}” deep.

Free o charge with the kit for ;he more advanced
technologist is a 32-page booklet explaining how
to calculate Logs. Tangents. Sines etc.

SPECIAL OFFER
£13:50 *:2us- £17°95
ready to use. + VAT.

+ VAT

Snchar

e I x ]

2000
0000
0800
(- Jo N :F.]

8% VAT to be added to all orders. Export supplied. Prices and descriptions correct at time of proof. Subject to change

| without notice. E& O E. ALWAYS BARGAINS FOR CALLERS.

Henry's: ..

EDGWARE ROAD, LONDON W2

404-.406 Electronic Components and Equipment 01-402 8381
309 PA - Disco - Lightiig High Power Sound 01-723 6963

303 Bargains Store (Ca lers only)

Home and Car Entertainment Centres London and branches now open

120 Shaftesbury Avenue, London W1 01-437 9692
104 Burnt Oak Broadway. Burnt Oak, Edgware 01-952 7402 Hi-Fi

190-.194 Statlon Road, Harrow.Middlesex 01-863 7788/9
354-356 Edgware Road. London W2 01-402 5854/4736

See page 514
of this magazgine

All mail to

303 Edgware Road,
London W2 18W

All stores open 9 am to
6 pm six days & week
Tepe Equipment
Discount Stock List
Free at all stores

PR .





