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POCKET

(+ 10% VAT 85p)

FIVE

3 Tunable wavebauds
M.W./L.W. and Trawler
Band. 7 stagea,

sistors  and

supersenaltive ferrite rod
serial, moving coil loud
speaker, attractive Black
and  Gold Case. Bize
54”7 % 14" x 3}” approx.
Plans and parts price |lst
15p. (Free with parts).
Total Building Costs
{Overseas P &P 1:25p)

£2-28 ..

(4 10% VAT 22p)

FIVE

Wavebands, transistors
and speaker ns Pocket
Five. Larger Case with
Red 8peaker Grille and
Tun!ng Dial.

Plans and parta price
list 15p (Free with parts).
Total Building Costs

(Uverseas P & P 1-25p) £2 50 rl’n:‘. "‘Jsp
10% VAT 25p)

ROAMER

> (ot

(+ 10°% VAT 36p)
E.V. 7 Case and looks as above. 7 Transistors and
3 dlodes. Bix wavebands. MW/LW, Trawler Band,
8W], 8W2, 8W3, powered by 9 volt battery. Push
Pull output. Telescopic aerial for short waves. 3” loud-

apeaker, Parta price list and easy build piane 20p.
Free with parta.

tal Buildin sts . AL
bl ding Costs £4-08 ... 3,

{Overseas P & P £1-83)
{4 10% VAT 40p)

)

S NEW EDU-KIT MAJOR NEW

‘: COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT. ROAMER /l.

(’ BUILD THESE PROJECTS WITHOUT NINE

1> o SOLDERING IRON OR SOLDER. ‘) ,]
0 WITH
1' % 4 Transistor l‘lanl:lm Radio 4 8ig- V.H.F.

nal Tracer v B8ignal Injector 4 Transistor .
(' Tester NPN:PNP 4 4 Transistor Push INCLUD
‘F , Pnll Amplifier % 5 Transistor Fusb Pull Ampli- ING
) . ‘ fier ¥ 7 Transistor Loudepeaker Radio MW/LW AIRCRAFT =
‘» . o * .'S Transistor Bhort Wave lelo * Electmnh:
oise. G

1» * BotterptensCrystar Tadio % One Transistor 3 Tansvre meors:
‘ B ' @ Radio 4 2 Transistor Regenerative Radio bands as Roame,

) o % 3 Transistor Regenerative Radio % Audible Ten, built in

Ly 5 i .
1’ Continuity Tester % B8ensitive Pre-Amplifier. ferrite rod acrlal for MW/LW. Relractable chrome
" % o4 « % 21 C . % 10 Tr . plated telescopic aerial for VHF and BW. Push Pull
¢ Total Building Costs 51 loudspenker % Mica Baseboard & 3 12-way el SDON A er iy rapeistors fand
' PP & Ins 44 connectors % 2 Volume controls 4 2 8lider 3witches 5 DT S
‘ £7 23 (O"M s apl_ % 1 Tuning Oondem\er * 3 Knobn % Ready Wound separate coll for aircraft, rmoving coll loudspeaker,
a
e MW/LW/SW Coils  Ferrite Rod % 6) yardnof wire s 1 | 10,25 ONOFF 10 warechange. Attractive i =hite
) (+10% VAT 72D) yanl of sleeving, ctc. kParts price list and plans 50p (FREE with parts). 7" x 201” approx. Parts Price list and Plans 30p
‘ (FREFE with parts)
Total Building Costs 4 PP
" ROAMER NEw (Oversean P & P £1-85p) £6 95 Ins. 44p.
¢ TEN EVERYDAY a8 A
1’ with
¢ VEF including ir- SERIES “EDU'
) cenlt lOﬁTnnlhtou, Build this
‘b Latest4” 2 watt Per- exciting New vy
“ rite kMIKDDB' LO';dl' series of deangns KIT
¢ Favehunde. MWL E.V.5 5 Transistors and ¥ diodes. MW/LW- I 4 N
’ MW2, LW, SWI, sW2, SW3, Trawler Band, VHF Powered by 4} volt Battery. Ferrite rod aerial, tuniug J
" and Local Stations also Aircralt Band. Bullt in condenser, "':""' control, .llllld logn'hpr;ber. :lﬁ"c"z“'ﬁ Build Radios:
{ Ferrite Rod Aerial for MW/LW. Retractable, clirome :;‘;m:"'h red epeaker grille. Bize x 537 x 2 Amplifiers, ete-
Q Blsed,7 iy Toesopie auri, cn o shfi 2nd | {22y it ot plane 1. Pes ith e Senigs
‘) Pull output using 600 mw Tranaistors. Car Aerial and Total Building Costs £2-73 ¢ P&
) Tape Recording 8ockets. 10 Transistors plus 3 Diodes. (Overneas P & P £1:25p) Ine. 30p
" QGanged Tuning Condenser with VHF rection. (+ 10% VAT 27p)
Beparate coil for Alrcraft Band. Volume h .

1 onfoff. Wave Change and tone Control. Attrac- E.V. 6 Case and 1ookn an above. 6 Transistors ue

) tive Case in biack with siiver blocking, fise [| 3diodes. Poweredby 9 volt battery.Ferrite rod aerial, 3
" 9” % 77 % 4”. Fasy to follow inatructionn and disgrams, loudepeaker, etc., MW/LW coverage. Push Pull output.
€ Parta price 1st and plans 30p (FREE with garta) Parta price list and Pians 15p. Free with parts.

‘P Total building costs 8.50 P.P. & Total Building Costs £3.4() P72 SAileinclodiag

(Overseas P. & P. £1-45) tne. 52p (Oversess P & P £1-25p) 1as X300 master unit

to construct

Components include :
Tuning Condenser: 2 Volame Coutrols: 2 Slider
Bwitches: Fine 3” Tone Moving Coil Bpeaker: Terminal
Btrip: Ferrite Rod Aerial: 2 Plugs and Bocketa
Battery Clips: 4 Tag Boarda: 10 Transistors: 4 Diodes:
Resistora: Capacitors: Three }{” Knobs. Units once cons-
tructed are detachabie from Master Unit, enabling
them to he stored for future use. Ideal for Schools,
1 Aul and all those interested in

EIGHT Mk 1

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI, MW2, LW, 8W}, 3W2,
BW3 and Trawler Band. Bullt in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Bhort Wares. Push pull output using
B00mW tranaistors. Car aerial and Tape record socketa.
Belectivity awitch. 8 transistors plus 3 diodes. Latest
4” 2 watt Ferrite Magnet Loudspeakers. Alr spaced
ganged tuning condenser. Volume/onfoff, tuning, wavc
change and tone controla. Attractive case in rich
chestnut shade with gold blocking. 8ize 9 x 7 x 4in,
approx. Easy to follow instructions and diagrams.
Parte price list and plans 25p (FREE with parts).

Total Building Costs 4 PP
(Overseas P. & P. £1-85) £6-98 1.0 470
(+ 10% VAT 6op)

TRANS EIGHT

8 TRANSISTORS and 3 DIODES

6 Tunable Wavebands; MW, LW
8W1, BW2, 8W3 and Trawler
Band. Scositive ferrite rod acrial
for M.W. and L.W. Telescopic
aerial for Bhort Waves. 3in
8peaker. 8 improved type trans-

istors plus 3 diodes. Attractive case in black with red grille, dial and black
knobs with polished metal inserta. Slzc 9 x b} x 2}in. approx. Push pull
1 battery IHe. Ample power to
drive u larger speaker. Parts price Ilut and plans 25p (FREE with parts).

output. Battery iner awitch fo

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

£4-4

PPa&
Ins. 33p

(+ 10% V.A.T. 44p)

Reg. no. 788372
| enclose £. .

Name

* Callers side entrance “Lave lls” Shop
* Open 10-1, 2.30-4.30 Mon . Fri. 9-12 Sat.

|
' Address
.
|

radio construction.
Parta price list and plans 25p (FREE with parts)
PPa

Total Building Cosis g
(Overseas P & P £1-85) £5-50 .. 33p
+ 10% VAT 85p)
Cane and looks

ROA M ER SI a8 Trans-Eight

8 Tunable Wavebanda: MW, LW, 8W1, 8W2, 8W3,
Trawler band plus an Extra Medjum waveband for
easjer tuning of Luxembourg etc. Seusitive ferrite rod
aerial and teleacople aerial for S8hort Waves. 3in.
Speaker, 8 stages—6 transistors and 2 diodes. Attrac-
tive black case with red grille, dial and black knobs
with polished metal inserts. 8ize 9 x 5} x 2fin.
approx. Plans and parts price list 25p (FREE with

parts).

Total Building Costs ¢ PP&

(Overseas P. & P. £1:85) £3-9 L, )
+ 10% VAT 39p)

RADIO EXCHANGE CO

61a HIGH STREET, BEDFORD, MK401SA

Tel. 0234 52367

for

(Dept. E.E.28.)
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INTEGRATED CIRCUIT DATA CHART

CONSTRUCTIONAL PROJECTS

AUDIO FREQUENCY OSCILLATOR (E.E. Test Gear Five)
SPEED GUARD Helps to save petrol and a possible fine by Mike Hughes
PLANT PROPAGATOR Temperature controlled seed tray by D. T. Goodwin

GENERAL FEATURES

EDITORIAL

BRIGHT IDEAS Readers’ constructional hints

PLEASE TAKE NOTE

TEACH-IN ’74 Lesson é: Basic circuits by Phil Allcock
RUMINATIONS by Mrs Sensor

SHOP TALK Component buying problems by Mike Kenward

JACK PLUG AND FAMILY Cartoon

SEMICONDUCTOR PRIMER Facts and figures by A. P. Stevenson
INTRODUCTION TO INTEGRATED CIRCUITS 2 by]. B. Dance
DOWN TO EARTH Transistor gain by George Hylton

READERS’ LETTERS From you to us

WHAT DO YOU KNOW? Ohm's Law

Publisher’'s Annual Subscription Rate, including postage
to any part of the world, £2-95. International Giro facilities

MARCH 1974

142
155
160

140
146
146
148
153
154
154
163
164
173
174
174

Account No. 5122007, State reason for payment *message to

payee'. Address to Everyday Eilectronics, Subscription - \
Department, Cariton House, Great Queen Street, London, (AHOthera’d to FuelEconomy
WC2E 9PR. Binders for volumes 1 to 3 (state which) and

indexes for volume 1 available for £1.25 and 11p respectively,

including postage, from Binding Department, at the above

address.
We are unable to supply back copies of Everyday Electron-
Ics or reprints of articles and cannot undertake to answer

us. An s.a.e. should be enclosed for a personal reply. Letters

readers’ letters requesting designs, modifications or informa-
tion on commerclal equipment or subjects not published by Iﬂ"llln"
concerning published articles should be addressed to: The

Editor, those concerning advertisements to: The Advertise- see Page 147 fOf more details

ment Manager, both at the address shown opposite.
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CRESGENT v i

11 & 40 MAYES ROAD, LONDON N22 BTL sss 3206

MAIL ORDER

MAYES RD.

LONDON
N22
STL

10% ADDED TO ALL GOOD ARRIAGE PRICE
7° X 4 LOUDSPEAKER I “S. “CRESCENT"
A top quality| @G GEE> DIGITAL

speaker ideal where
siuall size ia import-
@] ant. Manutactured
by E.M.). for a well-
known hi-fi set
maker. 8lze: 7in. %
4in. lwspedance: 8 ohms. Flux:
38,000. Max. Free range: 90Hz to
12kHz. Power handling: B5W.
Unbeatable. Price: £1-60. Free
postage on this iten.
CRESCENT P.300. DISCO CON-
TROL PACK.
A contro! unit which when connec-
ted to twin decks maken adisco of

. CLOCK KIT
24 Hour Nixis Digital
Kil We Supply:
Y A complete set of components
W A complete ret of easy to
follow Instructions
w Printed circuita made to
make conatruction as simple
aa poasible
Y A cabinet and front panel to
give a professional finish.
All for the price of the com-
ponents.
Please send B.A.E. for more
Infornuation. £29°50 Inc. P. & P,

Clock

v

ﬁ‘-

COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 AM. TO'6 P.M. 630 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

I3 SOUTH MALL, EDMONTON, N.9 803 1685

> TRI-VOLT BATTERY ELIMINATOR
Enables you to work vour transistor
radio, amplifier, or cansette, etc. from
L, A.C. nnins through this compact
eliminator, Just by moving a plug
you can select the voltage you require — 6v, 74v
or 9 voits. This means all your transistor power
pack applications can be handied by this one unit.
Approz. size: 21° x 2}° 1 3}°. OUR PRICE —
£2-75p + 10p. P. & P, Bame model sultahly wired
for the Philips Cassette — 23:00 4+ 10p. P, & P.

TR1-VOLT CAR
CONVERTER

earth.

profeasional quality. We supply a nmart front panel which incorporates
coptrols, switch and input sockets. The control module, 1.C. conrtruction.
incorporating, mixing, pre-amp and head-phone listening amplifier.
The power pack enables thir unit to work from the standard mains.
* Inputs include Mic. Tape/Cassette and Twin Deckn. * Coutrola include
Mic. Tape, Each Deck and P.F.L. Full instructions are included with
£14 plun 20p PP. BTEREO
PP. Bend a B.A.E. for more information.

every Pack. MONO

£17 plur 20p

STEREO / MONO HEADPHONE
VOLUME CONTROL BOX

Plug Btereo phones into this control box
and you then incorporate a right and
left hand volumne costrol and a stereof
mono switch. Complete with stereo jack
plug and 2 m cable.

A Bargain at £1. Plus 10p P. & P.

TWO WAY STEREO
ADAPTO

Stereo JAck plug to two
slereo line sockets com-
plete with 110 mm of
cable. For plugging twu
stereo inputer into one. A
Bargain at 85p pluabp P& P.

LOW VOLTAGE AMPLIFIER Few onlyat
plus 13p P. & P.

BN ¢ranal
wnh volume control, Is suitable
for 9V d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.

With high 1MP input this am-
plifier will work as e record
player, bahy alarm,
ete., amplifier.

“CRESCENT" CATALOGUE
If yon are s constructor yoo

should own & copy.
Send 20p inc. Postage,

MINI LOUDSPEAKERS

24 (57mm) 40chiu — 50p each
24" (67mm) B80chm — 80p each
Please lnclude p. P. & P.upto 3
Mini-Loudspeakers

£1-75

“CRESCENT™ 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER
U.BUILD.IT
We supply the three madules
for you tw build this Diuw-.
Qroup-P.A. awplifier into the

cabinet of your choice.

* THE POWER AMP MODULE
TP 100W

170W. r.ann g, wave 300W
instantanenus peak into 8 ohm
BOW Into 16 ohm). £14-28,
varr. 46p.

% THE PRE-AMP MODULE

Four control pre-amp, Vol
Bass. Treble. Middle controis.
Denigned to drive mowt ampli-

flers using F.E.T. firut atage.
£3-96 carr. 25p.
% THE POWER SUPPLY
MODULE PS100

1s suppliedt complete with the
maina transformer. £8 66, carr.
50p. Compiete fxing jnstrue-
tions are supplied and no
technical knowledge is reguired
to cannect the three realy wired
modules.- A fantastic bargain,
If you purchase all three
maodules. £25, carr. 75p. Bend

B.A.E. for further detalls on
this or our ready bulit amiptifiern

Enables you to work
your Transistor Radio,
Amplifier or Cassette ete.
from the 12 volt car
supply ponitive or neg.

This converter supplies
6, 74 or 9 volts and ia
trapaistor regulated. Ap-
prox. size 24" X 3§ x 2°
Very eaay to fit and a

WAFER SWITCHES
1 pole 12 way
2 pole 2 way
2 poie 3 way
2 pole ¢ way
2 pole 6 way .‘,’ ..\
3 pale 4 way .‘fi'
4 pole 3 way

18p each. Please inc.
Sp P. 4 P. Up to 3
switches.

200/250V real nioney saving device e
MAINS for £2-80 - ¢ ée@
HBEAY or £2-50 + 10p. P. & P. =
Heavy duty contacts, 2.500 () POTENTIOMETERS
coll. All sew andunused D.P.D.T. | All types 1° and lesa diameter.
maine relays 50p + V.A.T. Carr. | SINGLES DUAL
Free, 8pecial quantity price: 240 5K Log or 5K
per 100 pelnys, 10K Lin Less 10K
5
? “CRESCENT Qoz Switch :gl{ g'm h
o~ BEATBRITE™ | 100x 12pea, joox WitC
o) BINOLE 250K pouble 250k 40P-
7 CHANNEL 500K poy 500K each
SOUND TO 1y Pole ™
LIGHT UNIT | gy Switch 0
This fantastic little box Pea,
approx. 47 3% x 2}~ when
connected to the output of a ;Jpp Pto& ; ot JHINTEy i

round source from 1 to 100 watts
produces a  psychedelic light
dinpiay of up lo 1000 watts.
Complete with a sensitive level
control the uoit ix fused and can -
not harm your amplifier, British i
A Bargain at £7-50 plus 10p | Size-
PRSIE! Al

two changeovers with

250V. 1-5A contacts and

MAINS TRANSFORMER suitable for ftting on -1m
Vuned Primary 240V. Secondary Verohoarnd.

220V @ BOmA. 63V @ 1A. Type Volts Current Ohms,
Thls trannformer In 27/A  12v  1TM[A 7000}
made to a very bigh 21/A  12v  28M/A 430Q)
standar] and Is a 12/A  6v  33M/A 185Q}
amall mze: 2in X 80p each.
24in X 2}in. 83p . Please include 5p P & P ap to
plus 13p P. & P. * 3 Rejays.

PLUGS
Pack 107 5 pin Din
Pack 108 3 pin Din
Pack 135 " Jack
Pack 130 §” Jack Stereo
Pack 103 Loudspeaker Plug 17p
Pack 100 Phono Plug Tp
Pack 230 3 pin Socket 15p
Pack 236 5 Pin Socket 33p
Pack 234 L/speaker Socket 33p
READY MADE LEADS
3 pin to 3 pin Din 70p
3 pin to open end SSp
5 pin to 5 pin Din 90p
$ pin to open end 70p
5 pin to 4 phono plugs £1
Sp:;ker lead Din to spade
fe.

12p

40p
Extension lead Din plug to
socket |2fc.

All leads approx. éft. In Ienplh

DIAMOND STYL!

B8TA; 9TA; 9TAHC; GP9I;
ST4; ST9; EV26; GC8

All at 80p each.

Double Diamond £1-25.
Diamond suitable for Orbit
NM22; G800; M3D £2-25 each.

CASSETTE TAPES
Audio-r“lagneucs C6O

3
£1-00 | £1-90 {] 10
lfoo | 20 |
Cassctte Caddy £§-20
Cassette Head Cleaner 3

£6 30

Sp

ZONAL ILFORD TA

5” Standard 600ft

53” Standard 900ft

7” (Plain boxed) 1200fc

7” (Westminster Boxed)
1800ft.

7” Reel of Leader Tape
(Blue or green)

PE
25p
S0p

60p

£1-25

15p

MICROPHONES
AKG D109

AKG D202E!

AKG DI190C

AKG DI90E

AKG D224

Sennheisser MD21IN
Sennheisser MD4I3N
Sony ECM50

Audio RMS7F Radio Mik

£10-

£11-50
£39-50
£17400
£18-
£50-
£45-
£27-
£85°

e

to

Us

HEADPHONES
Sennhelsser HD414
AKG K50

Beyer DT48S

£12-50
£6-50
£35-00

SPEAKERS
E.M.I. 350 Kit 8 ohms
E.M.1. 450 Kit 8 ohms

ste
incl
£8-

£4- alu

RECORD CARE

Cecil Wates Dust Bug £1-20

Parastatic Disc Precner 45p

Antiscatic Fluid 20p

Dust Bug Spares
(Brush & Roller) I5p

Prices inc YAT and Post.

J. ). Francis (woob creen) Ltd.

MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CMI7 ORS Tel:

130

CARTRIDGES
Goldring GBOO

Orbit NM22

Shure 75/6

Sonotone 9TAHC (Dia)
Sonotone 8T4A (Dia)
Ronnette 105 (Dia)

Matching 476

Te

Features include push button “Spot On’*

cord). Easy *
few simple setting up adjustments with a D.C. Voltmeter.

YOU AIN’T HEARD
NOTHIN’ YET !!

.. until you tune in to stereo
perfection with the ‘varicap’

Approx. Size 83" x 23" x 64"

tuning, with up
5 pre- -set stations (no difficult tumng dial and drive
‘no problem’ construction, requiring only a

es NEW pre-set modules for R.F. and L.F. circuits—no

circuit alignmenc. High efficiency Integrated Circuic Phase
Lock Loop Decoder for perfect stereo reception, with

TOTAL KIT price only £28-50
and postage. With Fibre Glass P.C.

reo lamp indicator.
luding V.AT.

Board, neat slimline teak veneered cabinet with brushed

minium front panels, push buttons etc.

All parts available separately.
IDEAL FOR USE
AND ANY GOOD QUALITY STEREO AMPLIFIER.
Please send large S.A.E. for full details.

228, ECCLESALL ROAD, SHEFFIELD S11 8PE

WITH THE “TEXAN'", “GEMIN}"

lephone No. (0742) 668888

THE COMPONENT CENTRE OF THE NORTH

=55 HE

€S
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KITS FOR PREVIOUS PROJECTS
1"nlens otherwine stated, kitx contain electrovic
parts only. The case atul mpecial itemn can be
abtained locally. Alwo batterles are not included.
Kits 1nay be returned for refund If conetruction
has nnt heen started. We rewerve the right to
anbatitute  components  should  deliveries  he
proteacted o as to avoid niviue delay,
If reprint of daota is required odd 10p
HOME SENTINEL, “Wanl off the unwanted
intruder’” No elalarate wettlug up o wiring
required. Kit of parts £4-38.
“SKAP” INDICATOR. Pres« yrur huttan tirst and
sour opponent is blockisl alvo sajtable for Quir
games jinl reaction testing, Kit of parts 81-10.
RECORD PLAYER, tiinnl quality at & reascomnahl
price gl enmgh for classieal records aml pop
Kit of part~ £6-10.
WINDSCREEN WIPER CONTROL. Wet dirty
road  Drizzie  Fog  Hineansd  wereen Beraping
wipers bat thes: with sdd-on wiper conteol.
Kit of part= £2-50.
PUZZ BOX. Add weint ami inferestiig effects to
wuitar playing with thix solid state Fuzz boax
Kit of parts £2:80.
PHOTOGRAPHIC COLOUR TEMPERATURE
METER. Must for celanr plutographer get the
coloura right giver yuirk  indication of filters
necessary for correction i any light. Can be used
with natural «r Ntuidio lighting. Kit of parte 83-68
Al M.W. RADIO. A simple M. W. refles
circnit recviver  eaxy 1o huild £3-30.
REMOTE COMPARATOR
Mearures xmall ten

x KN 25-25.
RAIX WARNING ALARM. Keep your wanslring

itrotled rooina ete,

levice. Kit 22 20
wnt and sl

dry with thix antsmnatic ala;
WAA WAA PEDAL. \id ¢
cibreation to xvur musir. Kit 88
LAUGH. lLaughter -Imul-l:rr alec
useful electronie slarn, Kit of parts £2-20.
SOIL MOISTURE METER. Many plants are killed
through overswatering  thin mieter measures anil
mojsture at root odepth  probes can be  left
pertmanently beside the plant - ludieatur remately
housed eoull mnndtar several ptants. Kit £3-90.
SIGNAL INJECTOR. \ uxeful pocket Instrument
for tault Arding in radios sud ampliters. Kit $1:10
AL, the kids this
1 aw you wateh

SIMPLE CALCULATOR. Teuching aid fur multi

plication  can he yred for quick checks. Kit $3-10

POWER S8UPPLY UIrr Just right for testing low

voltage  cirendts a Wi utabilivesl  wuppty

|-m\|~lh|u W s oliy Ill' continonsdy sariahbe
-20.

t 88
.!'I'AL LOCATOR. \ siple eany ta construet
welf-contained  netnl wogiving A taeter
indeation of ngried metal, Kit $5-00.
AUDIO TONE GENERATOR. Makew electroni
sl coversrange fram 30 2000 hz, KBpecifically
denighed for use with tape recorder, Kit 2828
LIGHT IOUID CONVERTER, l’n-lm-f- an
bier tone the ¥ af which I«
the ligin |.-ul hnn 18.
AVER INVERTER. ’rinb)
it car batters  Kives approx, 10 watty which
I« etongh for tmest shasers. K it §4-38,
ELECTRONOME. ki« M
pulee ln-qmm\ conth uuply rariable
0 atx per inute, Kit §8-18.
'I'BROUOB LENS LIGHT METER. A ximple light
neeter for use with alngde lens refles eanra
Kit 24 35.
MEDIUM AND LONG WAVE RADIO TUNER.
A wlieple radio tuner for gse with almest any
mnpliiber. Kit $3-
INFRA RED BURGLAR ALARM. 1'ws an
s nible, rethcted eatn 1o detect intrvlers when
beane I interceptal  a pawer outpat is s itehed
en for up to one minnte, Kit £4-88.
CASSETTE TAPE POWER SUPPLIES. Tu» unli-
1o power 1 cansette Lupe player oF recarder om
1 the ikl Prive £2:80. Two frum the ear
battery- price 21-40.
REACTOMATIC. A
Alwr be & qUiz answ
ELECTRONIC M
trap  eatches
thews in the park. K -28.
TRANSISTOR TESTER. \ raphl teder for
rhiecking anost transistors  tests transistorn in an
sncillator cirenit and ghves audilile fodication ot
gewmltiens, Kit 2216,
BIT SAVER. Prohitige bife af moblering irane Lit
ircvents pitting, Kit 21
CE WARNING DEVICE. A +levier that cuns bu- st
ta hdjcate “dee’ condidVions or kindIar temeratop
tevels, Kit 81-86.
AUDIO COLOUR UNIT, Adld a coddoir dhimetishon to
vour awhio equignent. Thin t will modulate
three lanie 1 with m« wkddle al
trehle nof v nesie, Kit of part< £7-20.
U.H.F. T.V. AERIAL. A witnple acrial for t H.F
to receplion e your ban bl geove s
reception immensely. Kit $1-68.
DAMP LOCATOR. Fasily carries
Chix little unit gives visible bolication of dandg
Kit £1-28.
ENLARGER & EXPOSURE METER. Fir 1.1V
shutographer £5-00.
LOG TIMER. Hlluph titaer with aelitde warning
£4 15.

© with
tron:

cuting wnme that van
dicator. Kit £3-30

e
can relens

THYRISTOR LIGHT DIMMER

Dotusstio model for any lanp ap to 250 watt. Mounted an

switch plate to fit In place of luu«lud awlich. Virtuslly ne
radio iuterferenven, Pﬂl’! £2-95.
brafule with b t

Industris] ninle) 5 a
witch plate £3-80.

DISTRIBUTION FAN ELS
Juxt what you need tor work bench or lab.
4 % 13 asnp sockets in netal box to take
I nwitch with ueon warning light. Bapplied
. Wired up ready to work, 88-50 plus 25p 1P, & )

CD CAR IGNITION
Thin systent which has proved to be amazingly
effickent. We offer kll of parts an P.W. Circolt

(] i
vonplete wi

ELECTROMIC 1GMITION $8-85 plua 20p 3. & p. Deluxe model with pre.
pared cirenit boanl 87-95. Wheu onlering please
state whether for positive sr negative systems

TEACH IN '74

A new beginners setics started with the Octolnr ixsue of thin nagazine, w.
will be supplying all the parts for thix. The initial kit covering all component
required for the first 8 qonths iz avallable post and VAT included—yprice £7.
A wpecial feature ahout our vemion of this kit = the 417 » 3% meter 0-100u
mrul-r. A« the anthor sayx. a large neeter v e vanter to read than o
~umll one

MIGHTY MIDGET
Prabably the thniest pussls
Wirelens, Janunry 74, M1 elctpo

DRILL
CONTROLLER
NEW IKW MODEL

Flectronically changes speed None approximately 10 reas’
to mazimwn. Full power at all speeds by finger-tip contrul®
Kit includes all parts, case, everything and full instruction
2198 plan 13p juant Male np nuslel sl
arailable. £2-95 plux

RADIO STETHOSCOPE
Easlest way to tault And  traces sigtenl I
to speaker wheu signal stops yw've ¢
fault. tse it ou Hadlo, TV
amplifier, anything — cou:
plete kit cutnprises two specisl
transietors and all parts fncle
ding probe tuhe and cryeta’
enrplece. £8-20 twin stetho
set instead of earpiece B3p
extra  post and ine. 20p.

SPEED GUARD
PLANT PROPAGATOR
A.F. OSCILLATOR

T revelve parts fin these aml other feature priojects, et the quited
apprnvinate anoutts aml suy cash adjustuent can be miade later

s olescribed in Praciicat
parts 22 20 puot paisl

GOOD COMPANION
We eau vuw offer these agalh it ic, yversh
ZN414 arl Mulland AF Modujes 1]

sing Ferranti
seellent tone

waonnd o et sjze appros. Lln wide < sin. high
3in e genembly laxtructhon §5-76 pine
2D proxt
STANDARD WAFER SWITCHES
Slaudard slze 14° wafer~ silver-plated S-atape contact, standard 1° spindle-
2% lung  with lucking wusher and nrut
Novnf Pale ray Sway dway dway Gway Y way O way Joway |Zway
1 pale 4p 44p 4p Mp Mp Mp W Wy
2 poles 4p 44p 4 Wp W Wy 8‘ 8‘
3 poler 4y p 44p » T T 21 41
4 poles My p & T T ™ 8‘ 41 32 21 32
3 pudler 44p 44p TTp Tp 81-04 81-04 81 41-60 4160
# pules 4 7ip 77 Tp 4104 81-04 £1:04 £1-87 4187
7 poles T 770 77p 41-04 21'32 21-38 2132 £2°15 22-18
K puler 7p 77 T7p £1'04 £1°22 $1-38 81 32 £2 42 £2 42
# poles 70 77p 41-04 4104 £1-60 41-60 £1 60 £2-70 £2-70
100 rorles 70 77p 41-04 £1-32 £1-60 81-60 4180 £3 00 £3 00
1 p 77p £1-04 £1-04 £1-32 41-87 41-87 £1-87 £3 25 £3-25
(BN T £1-04 £1-04 £1-32 £1-87 £1°87 81 87 £3 52 £3-52
SWITCH TRIGGER MATS
Hir thin i« nndetectable umnler carpet but will kwiteh o
with ulightest presare. For burglar Tina. whop ioors N

et i I%10 £1-69. 13iln ~ (0in £1-21.
MULLARD UNILEX STEREO SYSTEM
There b« no duubt that it ina

we believe that

it e withant

We demonstrate {

gladly at our Tatmwaorth Roadl i\

lepot. Prices of the indis binal \
n for this;

1 Unilex: Smplifier Ref. EP.son £1-60

1 Unilex Amiplitier Rel. EP.90O0N  £1-60

| Unilex PresAmg Rel. EP.80N 8198

I Unilex Pawer Unit Ret, EP.0002 48

1 Contral panel kit with npun aluminium
faced knabe £330

Or the complete uulm 411-30 pont paid.

Pair of 15 ohin speakers made hy E.M.I. are also available if required,

vr|lll‘¢' 28-30 the pair. No extra vostage If onlered with the above, otberwise

add 28

TERMS:—Please add 10%, V.A.T. and also
send postage where quoted.

J. BULL (ELEGTRICAL) LTD.

(Dept. E.E.), 7 Park Street, Croydon CRO (YD
Callers to: 102 3 Tamworth Road, CROYOON.
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KITS FOR PREVIOUS PROJECTS
CONT. FROM LEFT HAND COL.
NEONR NOVELTY. Interesting nivlern arnamental
deviee £1-85.

INDICATOR AUDIBLE WARNING. Add thix
awlihle waming device to car indicators or dash
paniel warning lights and your attention will b
inntantly drawn to the warning lamp kit. £1-20.
NIGHT LIGRT SWITCH. A «iniple control ta dhn

a lanp. Kit 81-10,
‘GENERAL PURPOSE AMPLIFIER, .\n audin
amplifier of reasonable guality for use with radio

tuners  andin oacillators, record dechn electrie
guitars, ete. Kit £4-90.

HOME INTERCOM. heep in toucl with this
simple, eanily connected goml guality two way
intel 1, Kit £4-00

FLASHING LIGHT METRONOME. For uw in il
msdeal field  aml the (aboratory  where an

un click eoull gel jost or beconw
¥ t 81-40.

MINI OROAI. A three octave, stybix operated
organ  neatly sl simply  constructed en a
printed clecuit board, Kit £4-75.

RAIN ALARM II. rcundx an andible alarn as
mmn as the frat rain drops fall. Kit £3-00,
CABSETTE AMPLIFIER. (Lumtn {he output from
casrette tape reconders and tratsdstor ralios.
Kit 24-80.

AUDIO SIGNAL MIXER., Where you want to miz
npevch and musde, andd ta fale them In aml oot
ithusiast  sheuld he without this.

AUTO FAN. A theruumtatic pantral for car engne
fan, ghv en quicker warming up tinee, ele. Kit £8:38,
SLAVE FLASH. P'hotos taken with a single Gash
ppearance - a secoml fiarnh correctly
ercomes this, This unit enahbles &
thinl) fAaxh to be autotuatically
triggered. Kit 81-88.

ELECTRONIC DOORBELL, Nut it fact a hell but
an electronke clrcenit that produces an unususl
soun] when the button j« preased. Kit $4-00.
WAA WAA. Al another aoumd dimensjon 10
your guitar or organ, Kit 81+

. RADIO. A fantastic wrnmll radio usen a
apecial LE . eary to build. yet glves
excellent rexults. 43-10.

AQUARIUM THERMOSTAT. \ ‘ery wensitive
rlectronic thermostat, ('an aiso e aed far other
applications requiring flne contrl of temperatare.
Kit £2-85.

TRAIN CONTROLLER. With tnmt contro! there in
cousbilerable loas of power ot low speeds  thisunit
overcotnen thix problers and makes slow speed
reallstle. Kit £3-16.
3 GANG TUNING CONDENSERS. 500pf each
sectlon ddeal fur (ransndtier or commnnications
recelver. 61p.

STEREOQ HEADPHONE ADAPTER. Enahles one
oF two setw of steren headphones th be used with
an amplifier. $1-88.

BAND TRF RECEIVER. Recelven aualeur.
shipping and normal medium wavehands, $8
GAS ALARM. A «imple alartn idetecta gases.

wre and smoke. 45-99
3 BY 3GAME. Adds fun to any game which uses
1lice, o1 i5 novel game for two plavera, [}

AUTO-WATERING POR PLANTS 8820,
TREMELO UNIT 4810,

BABY SXATCH ALARM 43-00.

AT AR A SR A Tas
OUR 1974 CATALOGUE
LISTING HUNDREDS OF
BARGAINS. NOW AVAIL-
ABLE. PRICE30p. POSTPAID.

RECORD PLAYBACK HEADS
(TRUVOX

Todividual pricen of these are :

2 track record plnylrul heuh 50p euh

4 track recard ads 78p eac!

Erase heads ulm avallahle ulmr-lrlv .
2rrack 38p  4track 56p

RESETTABLE FUSE
How long does il take you to renew a
fuse?! Tie yourself when next one
blows. Then reckonlng your time aV
21 per hour see now quickly oar
resettable fuse (auto circiat breaker)
will pay for itself. Price only 2110 sach
w £1% per dozen, apecify &, 10 or 15'amp ~simply
At in place of switeh.

ren HEATERS AND ELEMENTS ===
Tangential Heater {'nit, 2KW, price §2-78
plus 40p post, ete. Tangential Heater Unit,
al\\\ price $3:88 plus 40p post. ete.
hmtml Bwitch for nhme 44p each. 300 watt
Heat and Light Lamp. price 99p plus 25p
post. BKW Blower Heater, price $19-19.
1000 watt Heat and Light Tube (Mullard)
with special holder and terry clips, p
£2-20 plur 30p post. 2000 watt Hould.hle
Metal Clul Flemnent, & ft. long--81'10.
Radiant (‘ooker Rings, 2000 watt, 83p each
1000 watt Fire Bpirals, 22p each. 750 watt
Flat FElements, 33p each. Hlack Heat
Flement Metal Clad 900 watt 147 x 1}"—

p each. Oven Element Metal Clad, 2000,
watt, "\\"‘ shaped, 14}7 long x 9" wide
93p each.

NEED A SPECIAL SWITCH
Double Lea! Contact. Very alight pressurs closes
__ both contacts. 8p each
“ 10 for 80p. Plastic pushrod

suitable for operating. 6p
each. 10 for 54p.

°0
131
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AUDIOTRONIC Model ATM1
Top value 10,000
opv pocket multv

tost
OUR PRICE £2.95 PAP 150
AUDIOTRONIC Model ATM5

Jowel movement,
mu:mdv maouided
case with edgwise
ohms adjustment

300/1 C.
{2600 opv}. 0-6/30.
300/600V
{5000 opvl. 0-300
uA/0-300mA DC.
Resistance: x 10 &
x1 - 10 to +16dB
battery
fest data

loads and
bookiet. Size: 121 x 73 » 20mm
OUR PRICE £3.50 P&P 15p

MDDEL TE200
Mirror
l:llI overioesd

.—m-) +82d8.
DUR PRICE £4.95

P&P 159

Yy

NCORPORATING LASKYS RADIO

ANO G. W. SMITH & CO. (RADID).

U4323 MULTIMETER

20,00000v. 6
unit with

oxcillator, Sundio
for gomul receiver o

tuning.
05/2 SIlmmf
500/1000V DC.

2 5/\0/‘5/250/500/‘“ AC. 0.08/
0.5/5/50/500mA

50/500 musnmm chms/1Meg.
Battery opereted. Size: 160/x 97 x

40mm. in caerying case com-
plote with test leads. i
P&P 20p

OUR PRICE £7.00

MODEL TEJ00

30,0000pv. Mirror
scale. Overload
otection, 0/0 6/3/‘5

-20 to +8!

OUR PRICE £7.50 P&P 150

U4324 MULTIMETER

High -mnmrv over.

lod ected.
o 6/' 2/5/1 2/3’67"

/120/600/1200V
DC 3/6/‘5/601150!
300/600/900
Current oosr(u/

25/500 ohms/0.5 5/5/50/500u ohme/5
Decibels: —10 to +12d8. Suze

187 x 98 x 63mm Supplied eomv

lete with test leads, spere diode and

MOOEL U437 MULTIMETER
10,0000pv. A first

class, instrument

manufactured in

USSRtotM

standards. 3
2.5/10/50/ 531-
500/1000Y DC.
2.5/10/50/250/
500/1000V AC.

OC current 100uA/

1/10/100mA/1A.

Resistence 300

3/30/300k/3 Meg.

ohms. Complete with betteriss. test
leads, instructions and a sturdy steel

carrying case.
OURPRICE £4.95  rapasp

MOOEL TH12
20,000 opv. Qvadon
protection. Slide swi
selector. 0/0. 25/2.5/1/0/

WS&/SO&’JO&/]%ML -20 0
DUR PRICE £5.95 P&P 15p

HIDKI Model 720X VOM

A versatile,
accurate m—n
000 opv. 0/
8/28/1
1000V DC. 0/10.
50/250/1000V

AC. 0-50uA/
;‘&nA. 0-—20k/ §

OUR PRICE

DC Voits: 0.128/

0 25/! 25/2.5/5/10/
/126/250/ |

5oonooo AC Voits

1. 5/3/5/10/25/50;

Mag —20 t0 +61.548
OUR PRICE £8.50 PaP 17p

ALL PRICES
EXCLUDE VAT
132

OUR PRICE £8.00 P&P 20p
U43s MULTIMETER BT
Owopv

20,
protected.
&nVIZ 5/‘0

)C 7.5/!0/25/|W

., crocodde

u
OUR PR!CE £8. 75

MODEL 500
30,000 opv with
overioad protect
tion. Mirror scale.
0/0.5/2.5/10/25/
100/250/500/
1000V DC

0/2. 5"‘0/?5 |wl

meg/80
DUR PRICE £10. 95 Corr. paid
Lesther case for above £1.75

KAMDDEN IS0 MULTIMETER

U4341 MULTIMETER

ith oads stoet i

:a-. e: 115 x 215 x ﬁnmmv "
OUR PRICE £1050  rar20p
TRANSISTOR TESTE
TRANSISTOR TESTER

U4317 MULTIMETER High quslity

High sensitivity instrument to e ——

instrument for fisld test reverse loak

and work current snd DC

Knife edge poinser. = aunm. Ampli- "

Rooges: 100mV/ NPNE: diodes,

0.8/88/1 g -~

vDC, 0 1 o, 4” square Sy

%I AC. Current: 50uA/0.5/ | cissr scale meter.

131 1/SA DC.  0.25/ | Operates from

0.6/1/5/10/50/250mA/1/5A AC. Res- | internel batteries.

:  0.5/10/100/200 ohme/1/3/ | Complete with
ohma, Decibels: =510 +10dB | instructions, leads
ory operated. Size: 210 x 115 x | carrying handle.
wvith leads.

pl
OUR PRICE £15.00  par 20p

m
1/10/100 a'mnl
1/10/100k chms/

OI ow oﬁms.

OCM Bltl opersted. Sue: |Nl
140 x 80mm. '7

TE40 HIGH SENSITIVITY
AC VOLTMETER

OUR PRICE £17.50  rap 250

OUR PRICE £12.50  rar 30p

S100TR MULTIMETER-
TRANSISTDR TESTER

oad
protection. 0/0.12/
6/3/12/30/120/
800V DC. 0/6/30/

ester measures Alpha, Beta
and ICD. complu' with instructeons,

tost l.ﬁ'ﬁ

DUR PRICE £13.95
HIDKI MOOEL 700X
00,0000p-.

gml':non .Ml
3062, e
2/30/60/120/300/

P&P 25p

it

= E%'%

OUR PRICE £14.95 P&P20p
KAMODOEN HMTZOB FETVOM
impedence 10

200V DC.
| 5/:/6/11/30/00!150/

ISIJOuAI:III
150/500mA/8/12A DC
2K/ 200k /2M,
—20 to +83d8.

13
DUR PRICE
£14.95 par 30p

U4312 MULTIMETER
sturdy

extremaly

use.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V AC, 0/300uA/
1. M/!Bl!so/sm

800mA/1/1
oc, 011 5/5/15/
80/140,
1.88A AC. WM/J&M
accurecy 1%. AC 1. 5% Knm od'u
pointer, mirror scale.

TMK MDOEL 117 FET
ELECTRONIC VOLTMETER
gy o
L R
149x 117 x80mm
2000V DC,

gﬁo 2000MOhms. Decibels: —20 to
IG Suwhd complete with leads

DUR PRICE £17.50  rar20p

sturdy metal cnnyin. cove, ‘c-ﬁ uld
DUR PRICE £9.75

KAMOOEN 72200 Muttitester

P&P 28p

U91 ChmaVDLT

Fov measuring AC voit-

ap¢ snd current without

bresking circuit. Ranges

Current

Pty by

94 x 3mm. ¢ .

with carrying cass, loads 2 Meg/200 ms

52 DUR PRICE £16.95 rar 30p
OUR PRICE £10.50  rar 200
J70WTR MULTIMETER
MOOEL C7080EN Features AC current
Gim;; 300 ox 3'/'5'572 25?\0/50/
Olﬂ.ssllllilm 000V DC
50/280/ 1000/ 0/2 5/10/50/250/
oC. - 500/1000V A
0/2.8/10/50/250/ ® 0/504A/|/|0/|N
1000/5000V A mA/1/10A DC.
0/50uA/1/10/ 0/100mA/1/10A
100/500mA/10A AC. 0/5k/50k/500k
\DC. 0/2/200m/
Meg. ~20 to +5008 Decibels: —

OURPRICE £13.95 rarasp

OUR PRICE EIT 50 PaP 250

TEGS VALVE VDLTMETER
0C

OUR PRICE £17.50 ,rar o
Additionsl wob-lul

RF £2.12, HV £2.50

TMK LAB TESTER
OOOopv

0/650/250/1000"
AC 3/10/50/250
/1000V DC
wn‘m |0/|MA/I°I
:momoon/% Al |oo':h|nh
ms.
Decibals: %B Plagtic
wm um[lu handie. Size: 190 x 172

DUR PRICE £1995  rar2sp

MODEL U4J1l | Sub-standard
Multi-range Volt

OUR PRICE £14.95

Model 4484 In Circuit
TRANSISTOR TESTER

P&P 25p

otc. 0-
LO 2-50. I1CO 0—
S000uA, 220/
240V AC stion.
OUR PRICE £17.50

P&P 25p

KAMODEN HMG500
insulation resistance tester

OUR PRICE £19.95 P&P 30p

TE16A TRANSISTORISED
§IGNAL GENERATDR
i

1.
omnsomonsomvn 5/3/7.6/18/
W! 0/780mV/
13 . SIISIMI‘NMWIW
tomatic cut out device. Supp-
I-.d :omohto with test leads, manusl
ond test certificates.

OUR PRICE £49.00  rar 50p

I.BJ TRANSISTDR TESTER
PNP/NPN '8=onm

moduiat
Size: M’ x 149 x $2mm Compiete
with instructions and lesds.

OUR PRICE £8.97

PaP 28p

TE22 SINE SQUARE WAVE
AUODID GENERATOR
Sine 20cps

250V
AC operstion. Supplied brend new
quorsntesd, with instruction manusl
ond leads.

OUR PRICE £17.50  par 37p

o e s
inetructions etc. ARF 300 AFIRF SIGNAL
DUR PRICE GENERATOR
£3.95 rpur20p e eLoraad
LB4 TRANSISTOR T T 10 220
. AF squ
Tests PNP or NPN froag kol
transistors. io $ine 1
indication. Operates PP RF 100kHz to
on two 1.8V 200MHz. Output
betteries. 1V maximum.
with instructions etc. 220/ AC
OUR PRICE with instructions e
£4.50 PAP 20p OURPRICE £29.95  parsop

Everyday Electronics, March 1974
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AT201 Oecade
ATTENUATOR

SO Ko
Ha. Attenuator
0—111(:8.0.1“ 600 .
steps. Impedence ohrm. Input

maximum 30dBm. Size: 180 x

x 86mm.
OUR PRICE £12.50  psP37p

BELCO Sine Square Wave
CROSCILLATOR e -

ates
from internal batteres. Attractee two
tone case. Size: 196 x 127 x SOmm

OUR PRICE £17.50 P&P 17p

SWR METER Model SWR3
Handy SWR meter for
transmitter antenns al

m-:‘lim with ium}:c {

st meter. urscy

6%, Imy nce 52" ndic-

ator 100uA DC. Full

scale 5 section collapsible
antenna, Suze 145 x 50 x
80mm

OUR PRICE £4.25

MOOEL TE15

GRIO OIPMETER -}’
Transistormed, Oper- 25N
ates a3 Grid Dip, |

raP 25p

Oxcilistor, Absorb-
&nrq. M';tu and ‘ /4
1isting Detector. 'w

reguencylr
T T aC R e do |

%

n ux coils. SO0uA

tion. Size:

190 x 117 x 41mm. deep ncluding
knob snd coupling. %™ diam. shatt

OUR PRICE £1.62 P&P 154

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent quality st low cost.

All models—input 230V 50/80Hz.
Variabie output 0— 2060V

MODEL S260 GENERAL PURPOSE
BENCH MOUNTING

P&P
1A €8.75 230p
25A £10.00 3%p
5A €1470 37
8A £26.50 50p /
10A €28.10 78
124 £29.50 100p
20A £72.50 125p
25A £72.50 130p
40A £103.10 150p
MDDEL S2608
25A £8.76 30p
1A €10.00 350

POWER RHEOSTATS
High quality ceramic
construction. Wi

ings embedded in
witreous enamel.

Heavy duty brush

wiper. Continuous
cating. Wide re

available ex-gtoc!

Smto hole fixing. %" diameter shatts.
Buik quantities available.

25 WATT  10/25/50/100/250/600/|
1000 Ohms. £1.15 P&P 10p
50 WATT 10/26/50/100/250/500/
1000/2600/5000 Ohms.

£1.62 P&P 10p
100 WATT 1/6/10/25/50/100/250/
500/1000/2500 Ohms.

£2.34 P&P 150
RUHG Reflex Horn Speaker

Built-in driver

unit. impedence |
'S‘WM

rating , (
Respones 380- | @
70004z Site )

shock protected.

NCORPORATING LASKYS RADIO

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

Send s.a.e. for 8 page list
Semi-Conductors & Valves

NEW SINCLAIR PROJECT 80

POST & PACKING

(SEW] CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

Over 200 ranges in stock—other ranges to order. Qa

CLEAR PLASTIC MOOEL S0640
Size: 85 x 64mm

10mA |
50mA . .

oEEBEEEREEEEARAY
EEREREREREERER

CLEAR PLASTIC MOOEL SW100
Size: 100 x 80mm

e Shaby

*Items with asterisk are Moving Iron
type, all others are Moving Coil

CLEAR PLASTIC MOOEL SOB30

Suze: 110 x B:M\mm -

£3.70
u.:s

£3.75
£3.70
£3.40
£3.40
£3.40

2o3o0
855288

£3.40
£3.40

CLEAR PLASTIC MOOEL 45P
Size: 50 x 50mm

Send for fully illustrated brochure.

CLEAR PLASTIC MOOEL 85P
Size: 86 x 78mm

2RSS

22RE3R2R

£3.
£,
£2,
£2,
£2.
£2,
£2.
£2.
£2. S0V A £3.10
A DC £2. 150V AC £3.10
A DC £2.| 300V A £3.10
0A DC £2. £3.10
SA DC . €2 £3.15
20A DC . £2.85 £4.10
30A DC .. £3.10 * £288
S0A DC . £3.20 £2.86
svDC . £2.88 £2.86
10VDC . £2.95 £2.85
20V DC . £2.85 £2.85
SQV DC . £2.85 £2.86
150V DC .. £2.85 £2.96
BVAC . . £3.10 £2.88
BAKELITE MOOEL S80 Enlarged Window
Size: 80 x 80mm
S0uA . . £3.85
100uA . £3.7%
S00uA £3.35
£3.7%
£3.65
imA £3.00
1A DC £3.30
SA DC £3.30
20V £3.30
S0V DC . £3.30
300V . £330
300V AC . £3.30
VU Meter £4.06
CLEAR PLASTIC MOOEL 52P
Size: 60 x 60mm
50uA . £3.85
100uA £3.30
S00uA t?.g
50-0-50u £3.
100-0- 100uA £3.26
ImA . £2.75
A . f£2.7%
£2.78
£2.75
£2.75
£2.75
£2.75
£2.75 S Mater 1mA..  £2.85
£2.75 U £3.95
£2.75 1A AC . £2.75
£2.75 SA AC * £27%
£2.75 10A AC * £2.7%
£€2.86 20A AC * £2.78
£2.85 30A AC * £2.78
BAKELITE MOOEL 65 size: 80 x 80mm
25uA . .. £5.06
SO0uA .. .. £3.90
uA .. £3.30
S500uld .. £3.00
0-50uA £3.38
)0-0- 100u A £3.30
A £2.85
A . £2.86
-0-1mA ., £2.88 .
SmA £2.96
OmA .. £2.86
50mA .. £2.88 30V kg * £2.85
00mA £2.85 S50V * £285
500mA £2.85 150V AC. ® £2.85
A DC £286 300V AC . ¢ 85
A DC £2.86 500V AC £2.85
SADC .. £2.85 VU Meter £4.00
SA DC .. £2.86 1A AC * £2.85
30A DC .. £2.856 S5A AC * £2.85
50A DC £2.86 10A AC * £285
V DC £2.86 20A AC * £2.85
oV DC .. £2.85 30A AC ® £2.85
20V DC .. £2.85 6S0A AC * £2.856
S0V DC . £2.86 500mA AC £2.85
150V DC £2.88 S0mvV 3.20
300V DC .. £2.86 100mV DC £23.20

OUR PRICE £4.97 P&P 30p

S0uA .. . £4.56 2@———————
100uA £4.35 S0uA . £3.00
S00uA . €4.10 . 100uA~ | £2.85
50-0-50u £4.35 . 1
100-0-100uA ..  £4.30 500uA
1mA . £3.85 =
1A DC £3.95
5A DC £3.96
20V DC £2.95
50V DC £3.96 300V AC .. £4.00
£395 VU Meter £4.75
EOGWISE MOOEL PE70 €2.70
Sue: 90 x 34mm 5
e
S0uA £4.15 - .
100uA £3.96 - . £2685
200uA £3.75 - £2.65
S00uA £3.50 - 2 * £2.65
80-0-50u €396 DC £266 20A AC * £2:65
100-0-100u A £3.86 L‘_LAC .. .. £270 30A AC > £2.65
e NTA ] CLEAR PLASTIC MOOEL 38P
VU Meter €4.25 Size: 42 x 42mm
S0uA .. £2.
MOOEL EQ107 EOUCATIONAL METER ;&: £220
ize: S0mm i term .S
Size: 100x 90 x 1 m including terminals E00uA £250
A range of high quality 50-0-! £2.75
moving coll instruments £2.65
idesl for school sxperi £2.50
ments and other bench £2.50
spplications. 3" mirror £2.50
scale. The mater move £2.50
i £2.50
£2.50
£2.50
£250 15V DC £2.50
£250 20V DC £2.50
£250 50V DC £2.50
200mA €250 100V DC £2.50
gt ogEm omvec o 2
300vVDC. .. .86 | 760mA €250 500V DC gﬂ)
500mA/SA OC .70 | 1Aa'DC £250 750V OC £2.50
SV/50VDC .. £7.70| 2ADC £250 15V AC £2.56
8V/15VDC .. £€7.70 | 5aDC £2.50 v €258
1A/ASADC .. €7.70| 30A DC €250 150V AC £255
EAR PLASTIC MOOEL 85P 10A DC (250 B00vAC. | e
.58
25.: 120 x 110mm v oC £250 S Meter 1mA..  £2.55
oun cass W0VOC .. .. £250 VU Meter.. £2.90
}&:‘ g:g E‘I;Eér P‘LQASTII: MOOEL S0460
B {3 n 46mm
50 £4.30
50-0- £4.70
00 £4.45
-0 £4.30
£4.30
£4.30
SmA £4.30
A £4.30
SOmA £4.30
100mA " .. £4.30 300V OC .. £4.30
S00mA .. £430 1BVAC . . £4.38
1ADC .. £4.30 300V AC .. £4.36
SADC . £4.30 SMeter ImA..  £4.30
18ADC . £4.30 VU Meter. £5.00
30ADC . £4.36 1A AC * £4.30
0VDC . 4.30 SA AC * £4.30
20V DC . £4.30 10A AC * £4.30
80V DC .30  20A AC * €4.30
150V DC . €430 30A AC * £4.30
AUTO TRANSFORMERS
0/115/250V. Step up o step down.  S00W £6.95
Fully shrouded. 1000W £9.50
80w £2.75 P&P 18p  1500W £12.50
150w £3.50 P&P 18p  2250W £20.95
300W £4.50 P&P Z3p S000W £44.95
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LASI

EIS PULSE OSCILLOSCOPE
it

forms in
circuits. VER'I’ AMP

whm |wm
Vﬂmlmm 0.1-2%
HOR. AMP. Band-

OUR PRICE £39.00  corr. paid

TOJ Portable 0SCI LLOSCOPE
3" whe. Y

nternal or external. liluminated scale
140 x 218 x 330mm,
220/240V

handbook.
OUR PRICE £62.50  par s0p

RUSSIAN C) 16 Oouble Beem
OSCILLOSCOPE

6 Mz pass band.
et 2
uler 87 x 4" CRT. |
Calibrated
from 0.

c-m -d unphm Caldbrotor,

mmﬂ
OUR PRICE £87.00  corr. paidt

MCAZ20 Automatic Voltage

Stebiliser
Input 88— 128V

200V A reting. -
OUR PRICE o
1.97 PAP 50p

PSIMB Rorlaud POWER
SUPPLY

Solid stats. Ouput

e, gu 12V DC up
m.mhw
n—nzzo/zwv AC.
Size: 100 x 82 x
188mm

OUR PRICE £11.97

PS200 R:
SUPPLY
S0l

PaP 250
laud POWER

220/240V
$ize: 180 x 131
S0memn.

OUR PRICE £19.95
EMI LOUOSPEAKERS

PRP2Sp

OUR PRICE
£7.25 each Par 37p

OUR PRICE £3.62 each Par 9

Also see previous pages

ALL PRICES
EXCLUDE VAT
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NCORPORATING LASKYS RADIO

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

SUPER VALUE
TOP QUALITY

TRIO
communications
equipment

TRIO JR598 RECEIVER

Nine wave-bends cover
Mz, 144 148MHZ and 1
588, , AM and FM.

llllr l’nce 2132.50 FAID"

TRIO 9R580S RECEIVER

Fous bends cover,

550kMz o0 30
MHz continuous

BELTEK W5400 CAR
TRANSCEIVER

tructions. Size: x 70 x
OUR PRICE £75.M P&P 50p

LAFAYETTE HAS00 Receiver

OC.
OUR PRICE £50.00

P&P 60p

SH628 STERED HEAOPHONES

ug.
OUR PRICE £1.87

HIGH QUALITY
CONSTRUCTION
KiTs
WE ARE
APPOINTEO
STOCKISTS AT
ALL BRANCHES

All kits are complets with compre
heneve sasy to follow instructions snd
covered by full guerantss.

Post and Packing 15p per kit.

1 chennel | £7.80
AT.B 3 chennel fight control E‘l‘.“
HF81 MW transistor radio.

SINCLAIR
CAMBRIOGE
CALCULATOR

caiculstor.
OUR PRICE
£24.95 PP troe
ALSO AVAILABLE REAOY BUILT
Recommended Price £29.
OUR PRICE £27.20
Also available—
SINCLAIR EXECUTIVE
Recommended Price £39.00
OUR PRICE £35.45
SINCLAIR EXECUTIVE
with MEMORY
Recommended Price £49.00
OUR PRICE £40.75  pap 259

SPECIAL PURCHASE!!
BSR 8 Track Player Cl\lms

Famous BSR
Berack chassis
8 used in
model TOSS
:omalno with
sitwr and

black eacut.
cheon,

P&P 28p

P&P 25p

t© m into

[

Q‘ 125mV.

2 AC.O«m-ﬂ size opp. 105 1 218
x 80mm.

OUR PRICE £8.85 PAPSOp

MP7 MIXER-PREAMPLIFIER
§ Mic

rophone
i l ® 50/‘}?]
Bartery

od. Sue:

OUR PRICE £8.97 P&P 20p

FM TUNER CHASSIS

A t to feed most i
"'""""“u'\? battery. Covers 86
Hz. Reedy huil. n-w for ums.
Fantastic value for money.
OUR PRICE £5. 95 PaP 20p

AII)II FM TUNER

OUR PRICE £9.65 PaP 30p
Sterso multiplex adapter £4.87

07558 OIGITAL cLoCcK
MECHANISM

slarm ‘siesp” swntch. liluminsted rot-
ary disl with hours, minutes and sec-
onds. Automatically turns off redio,
TV, J‘ t etc. snd with suto-switch-
i uml on sgein when required.
%V opovn Switch rating
30V, 3

OUR PRICE £5.95 PaP 30p
BINATONE 0S100 Oigital

operstion. -!l“-tiwr
EE —

minutes and saconds. Sue 150 2 78 x
82mm.
OUR PRICE £4.50 PAP 30p

AUOIOTRONIC AHA101
Amplifier

Toins s e S
i [
B AN aroneroRes %k 555 | HO2S STEREO HEAOPHONES
esper. wread IF frog- I.u'-lw:r\
um“&m.:d.::uqul m-m: ‘.m m‘ (
118/250V AC, with lmueciom. 20-290, 00‘:“1"‘ NEW FROM JOSTY-KIT
OurPrice £425 SARR- || 1e0d and pivg. ‘Amateur Electronics’
TRIO OUR PRICE mwm':nmm
RIO JRI10 SSB RECEIVER || g£1.97 BT m "”"':'"
TE1018 Oeluxs Mono High nuk"‘ ten of n.. kit et uma ove
lmw:lntl Ntldlﬂ OUR PRICE €3.30 (No VAT}
St el s
- Shma (600 ches 5C) FRUSTRATED
. Fr‘wwm EX_PORT OROER !t
OszR-“‘RICE £2.25 B I"‘hllco‘Fwd 5245 Mains Tape
OHO2S STERED HEAOPHONES | 2 trock SR dack X
2= i T Y )
OUR Pﬂ.cs f75 00 Carr. paid and excellent Taps h”’,.‘ E) ‘;(‘\.
performence counter and 1 ~F
I..R'o mzzoo RECEIVER “""’“",,.,J“" vSlume contrat :
Ny tronsist impedence 8 ( C
2003200008 Za, | dirsct recording =,
T o NG | T ot e e
PreaasdClCO OUR PRICE £2.25 Par 300 | OUR PRICE £17.50  rar 75
144 146MH;
trone. BHOO1 HEAOSET and 8oom | Philco Ford 5248 Mains Tape
mitter, 12V DC Recorder.
internal or ext. Microphone o rackd
i (oo terpope Pl s
for Ni-Cad oails. controts tape.
Ivolume communi- counter, record
::;‘im:ud‘h ::n.ol channel sel- || cations stc. . Mec i InJ.ll:tu,
-v-k'-v:ﬂ“ Ge " ith micra || rophone impedence 200 ohma. tone controts et
crystals. Size: 134 x 180mm. OUR PRICE £65.95 Pap 300 m“:m h.d.':: derext rac-
roel.
OUR PRICE £19.50 _canpus SPECIAL BARGAIN ! 200/2500" AC Fuly greremimed.
UNR30 RECEIVER STEREOSOUNO SPEAKERS OUR PRICE £27.50  raPr 75
- pivimig el ore KE630 3 Station INTERCOM
speskers. Deluxe
:i.:h $ize. \\
38 -'zz: x =y
8 watts RMS, 18
20 Do i B0 K e J0Mra with Master and two mib-stations. Con be
220/2407 AC. Brand ne e ey | Oin less. used on esk or well mounted. Comp.
uctions. OUR PRICE fote with cabie snd betteries
OUR PRICE £15.75 rar37p | £12.95 OUR PRICE £5.25

PaP sop

OUTPUT:
OUR PRICE £7.50
Everyday Electronics, March 1974
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AUDIDTRDNIC AMR9000
Global AM/FM Portable Radio

MHz. PSB2: 148 174MHz. FM. 88—
108MHz. Awr: 108-136MHz. Feature

time zone and timing diel. L.

o ke
operstion. Size: 345 x 133 x *ﬁmm.
OUR PRICE £36.00 P&P 50p

LAS!

AUDIOTRDNIC DDLBY B
Nmu Reduction Units

ua [ 1%& &0 1o

t 600Hz,
and 1048 'ov ol
oncies e 3000Hz. Size: ”w
203 x Mm AC 220/240V

PRDCESS 4

For use with mwow
racorders. Fraquency response

—20kHz & 2dB. S/N better then 70dB.

Full source/tepe monitoring. Swisch-
-bh mulllpln fittes. Supplied with
OUR PRICE £50.00  pars50p
PROCESS 2

For use with casestte and record-
ors. Frequency response — 20k Hz
Swi e nulupln an 2 Dolby
calibeation meters. mom'o'

ln..SlNInthvlﬂun?Od
with t-nupoovc—nh.

DUR PRICE £34.50 rap sop

CT5050 Cassette Recorder

instant recording and playing. Piano

key controls. Automatsc level control.

Built-in spesker, Complete with rem-
ol Ying case

and shoulder strap.

DUR PRICE £8.50 P&P 50p

AUDIOTRONIC ACD66O
Stereo Cassette Dock

A besutifully nvi.a four track stereo
deck with an ou wpecification
offered st a vomvkay low price.
Incorporates a host of festures includ-
ing switchable noise filter, normal/

ing indicator | noID fne i
sy s0ck i?n:?nlem;:;: l:

sackets etc m

Ao—mm (40—15- z c,02) SIN:
~45d8. Crosstalk 45d8. ration
~36d8. Noiss limiter —8dB st 10kHz.
Complete with connecting lesds.

OUR PRICE £39.50  Pparsop

84

NCORPORATING LASKYS RAOIO

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

TYPE [ 1 25

c80 £1.37 £281 £8.18

c9o €195 £370 £8.71

c120 €238 €450 £10.65
AUDIOTRDNIC

CeD2 CASSETTES |

TYPE W0

hed B3 £8.72 £16.53]

CROO €463 £9.18 €22.80|

AUDIOTRONIC

8 TRACK CARTRIDGES

o 5 o

80M up u 50 mim
P&P Camett Sp sech

OVER IDM ! FR(

; WAU(IE

SK VFON 100mW

OUR PRICE £24.95 per pair
P302 Two Channel 300mW

OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt

DUR PRICE £71.25 per pair
P&P 50p per peir

NB. Licence required for use in UK

1021 Stereo Listening Station

switching. Two
pin mmls, wpeskers un oft shde
one socket

DUR PRICE £2.25 PRP 150

AUDIDTRONIC STERED
HEADPHONES
LSH20 Individual
volume controls.
Stereo/mono
switch. 8 ohmy
40-19 000Mz.
£3.75 rar30p
:‘Vsl:f“"l\dwidud
tone and volume
controls. 8 ohms.
30-20.000Mz
DUR PRICE
£5.95 PaP30p

volume controls.

8 ohma
20-20,000Hz
DUR PRICE
£7.50 rar30p

LSHE0 3 spesker
units. 8 ohms.

DUR PRIC E
£8.95 rar30p
LSH50 Electrostatic
with self X

and control unit,

DUR PRICE
£16.95 rar 30p

LQH400 & channel
namic head-

EA41 REVERBERATIDN

AMPLIFIER

Self contained.

'ununovh.d, k-4 9
aten Fo—n.

Slmﬂy ug in =

microphone, guitar e1c  4na waitput 10|
your -mphﬂu Volume control and|
depth of reverberation control Beau-

LINEAR 202
STERED AMPLIFIER

20 Watts RMS Stereo Ampiriter with
controls for volume, balm:o bess and

walnut cabinet. 184 x 77 = 108mm,
OUR PRICE £7.50 P&P 20p
SPECIAL
FERGUSON l
3406 HI-FI
SPEAKERS

8 ohm.. GM: IB&Nz
Scn 56D x 340 x
Wood grain 'im vmh Nlclx vans.

BARGAIN!
Nlﬁ wdv?_? way wpesker systems.
OUR PRICE £29.95 pR. Par £1

oble,
:’M scratch filters. Um fo Silicon

transistors. Inputs for magnetic and
crystel cartridge, Aux. and tape.

OUR PRICE £22.50  paPsop

SPECIAL BARGAIN!!

PHONIC 10 Two Way Speakers
Mn:h-l p.ir

book M'
speskers of

—

P

o

RECORO DECKS pars0p
[ ALO

2372280222en
N228ANSRLF8TR

f pvair gt
Y-

mEmmmm

aﬂn
nom
° &
3 &

CONNOISSEUR
BD1 Kit...

BD1 Chassis.
BD2/SAU2/Chassis
BO2/SAU2/Plinth/Cover.
GARRARO

mmmerrr
=8
o
§E

o
FEEFE20

LORING
‘2’”‘: Mk2.

GL78/P/i
GLB8S/P/

RECORD DECK PACKAGES
. :100
£9.50

OUR PRICE £9.85

P&P 30p

Everyday Electronics, March 1974

AP76/MAAE. £28.00

AP76/M55E . £28.60

AP76/M75ED. £35.20

AP76/M7SEJ. 8120
GOLORING

£36.65

£40.90

£43.36

£45.63

£48.15

£23.70

. £12.40

£17.40

£20.90

£43.80

£83.96

. £87.50

£25.10

; ﬂ\g

DUR PRICE £8.85 Pen

LEAK TRUSPEED Mk3
RECDRD
DECK

PACKAGE /

P&P 50p

and 45 rpm. Cast Allum-
inium turntable. Fitted Goldring L75
orm and cartridge, complete in
phntﬁ with cover. Size 321 x

400 x 19Imm inc. cover. AC100-130
and 200-250V.

DUR PRICE £35.95  rar 75

AUDIDTRDNIC AMC50E
'S“I.'E.RED Magnetic CARTRIDGE

pliance 5 « 10-6 cm/
wm Tracking force % 10 2 nmmn.
ﬂimnul ﬂlunnnd

P&P 12p

DUR PRICE £4.50
AD-76K .‘
f"""‘;om

STERED

MAGNETIC

CARTRIDGE

SmV (lkn:g“cmluci 0.7 mi concal
diamond sty Channel mn
2008, Tracking weight 1%,

Original price
DUR PRICE £1.95

P&P 12p

TELETDN
F2100
STERED

RECEIVER
SYSTEM

6 watts per channel AM/FM Stereo

ner amplitier, Garrerd 20257C rec-
wdd-ck with plinth, cover and sterso
\; of sid!nron LS50

DUR PRICE £48.50 & ins. n 2%

ALL PRICES
EXCLUDE VAT

CALL INTO YOUR
NEAREST BRANCH
OR ORDER WITH
CONFIDENCE BY
MAIL ORDER

CENTRAL LONDON

10 TOTTENHAM CT. RD. 01437 12102
27 TOTTENHAM CT. RD. 01637 3715
33 TDTTENHAM CT. RD. 01636 2608
42/45 TOTTENHAM CT. RD. 01636 0845
87 TOTTENHAM CT. RD. 01-580 3739
257/8 TOTTENHAM CT. RD.  01-500 8670
21 OLD COMPTON ST. 01437 9349
JLISLE ST. w2 01437 8104
34 LISLE ST. WQ2 014379155
118 EDGWARE RD. W2 01-723 9789
193 EDGWARE RD. W2 017123 &2H
207 EDGWARE RD. W2 o1-T23 3271
311 EDGWARE RD. W2 01-262 0387
346 EDGWARE RD. W2 01-72) 4453
382 EDGWARE RD. W2 01-72 4194
109 FLEET ST. EC4 01.353 5812
152/3 FLEET ST. EC4 01-353 2833
378 HARROW RD. W9 01-286 9530

86 SOUTH ST. ROMFORD

1046 WHITGIFT CENTRE, (RO

01-681 3027
27 EDEN ST. KINGSTON 01.546 7845
32 MILL ST. RICHMOND 01948

KENT

53/57 CAMDEN RD., TUNSRIDGE WELLS
0892-23242

LEICESTERSHIRE

45 MARKEY PLACE, LEICESTER
0533-537678

ALL BRANCHES OPEN FROM
9am to 6pm MON. TO SAT

HEAD OFFICE AND MAIL
ORDER DEPARTMENT

AUDIOTRONIC HOUSE.

THE HYDE INDUSTRIAL ESTATE.
THE HYDE. LONDON NWS 6JJ
TELEPHONE: 01-205 3735 & 5651

MAIl ORD!R SPECIALISTS
speedy and efficient

mail ord

carriaqgs and packing and send
cash with order ad office
TO AVOID DELAYS PLEASE
PRINT NAME AND ADDRESS
CLEARLY IN CAPITALS

BARCLAYCARD
& ACCESS

7 Holders welcome
call into any branch
ortelephone yo
order to head

CREDIT TERMS available
Personal Shoppers on sales of
£50 and over

ice
for

BARGAIN CENTRE

Many special cle

and end of stock Ik

#7 TOTTENHAM COURT RO
FOR PERSONAL SHOPPERS

EXPORT pervonat e

nged for o

CHEQUES ACCEPTED
FROM PERSONAL
SHOPPERS ONLY WITH
BANKERS CARD

ALL PRICES CORRECT AT

14.1 74 BUT SUBJECT -rn

70 CHANGEE 80 € L=
135



% Three inputs easily adjustable to suit users input requirements, e.g.,

*
*
% Full range bass and treble controls.
*
*
*

% Attractive ready punched facia plate, available at extra cost, gives that

% Size: 9:5” x 4-8” x 27,

DABAR MN3 MIXER KIT

A

y.:

INTRODUCING THE NEW OABAR MINJ THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES :

Mic., Tape, Oisc., etc.
Uses advanced design with five integrated circuits.
Slider fader volume controls mount directly on P.C. board.

Guaranteed top grade components with fibreglass printed circuit board
ready-drilled and tinned.

Battery operated (2 x PP3) not supplied with hit.
Easy to follow assembly instructions (avallable separately 25p).

orofessional finish to the unit.

PRICE: KIT ONLY £11-00
FACIA PLATE £1-50
MANUAL ANO ASSEMBLY INSTRUCTIONS 25p
AVAILABLE REAOY BUILT WITH FACIA £15-00

ALL PRICES INCLUOE V.A.T. & POSTAGE IN U.K.
S.A.E. ALL ENQUIRIES.

DABAR ELECTRONIG PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WSI JUZ.

17 ALBERT SQ.,
LONDON E15 IHJ

EXPRESS
GOMPONENTS

ELECTRONIC COMPONENTS FOR
E.E. PROJECTS

SPEED GUARD .z 7+
POWER SUPPLY UNIT
SLIDE TIMER r:es. 74
FETSET an. 2
TREMOLO
WAA-WAA  seero 73
BETA FUZZ-TREBLE
(For Beta Fuzz-Treble,
nents only),

BETA TRANSFORMER

MAIL ORDER ONLY
S.A.E FOR ALL ENQUIRIES

SEE COST BOX
£7.80
£2.10
£2.00
£2.10
£1.50
£1.50

Component board compo-

FEB. 74

DEC. 73

JAN. 73

£1.85

hecome
a RADIO-AMATEUR!

learn how to become a radiv-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

3
L-- D D N D B D ANS BND AN IR NN GED S S S

free! Brochure, without obligation to:
BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.0. Box 156, JERSEY

NAME

ADDRESS

EEB J.4.
BLOCK CAPS please l

13

6

B.H. COMPONENT FACTORS LIMITED

Dept. E.E. 6|, CHEDDINGTON ROAD, PITSTONE,
Near LEIGHTON BUZZARD, BEDS. LU7 9AQ
Tel.: Cheddington 668446 STD (0296). GIRO No, 331 7056
Catalogue FREE. Callers please phone first

SPECIAL RESISTOR KITS (W 5% or {W 5% CARBON FILM)

10EI2 Kit: 10 of each EI2 value, 22 ohms—1M, a total of 570, £3:10 net

2SEI2 Kit: 25 of each E12 value. 22 ohms—IM, a total of 1,425, £7:20 nat
POLYESTER CAPACITORS MULLARD €280 250V

uF: 0:01, 0:015, 0-022, 0:033, 0-047, 3{p each; 0:068, 01, 0- 15, 45p each;

0-22, S¢p; 0-33, Bp; 0:47, 9p; 068, Ilp; | 0, ¥Sp; {5 22p; 22, 25p.

MULLARD POLYESTER CAPACITORS C296 SERIES
160V: (4F) 0:01, 0:015, 0-022, 2;p; 0:047, 0-068, 34p; 01, 0-15, 44p;
0-22, 5p; 0:33, 6p; 0:47, 7yp; 0:68, lip; 1-0, I25p
400V: (uF) 0:00), 0-0015, 0-0022, 0-0033, 0-0047, 2{p; 0-0068, 0-01,0: 0S5,
0 021.0-0,43.1%9;0'047.0 068,0°1,44p.0:15,64p.0-22,84p.0-33, 12p.0-47,14p,

MINIATURE MULLARD ELECTRONICS 015/0t6:017 SERIES
(uF/V): 1:63, 1:563,2-263, 3-3:63, 4/40, 4-7.63, 8/40, 10/16, 1063, 15/16,
15/63,16/40, 22/25, 22/63, 32 10, 33/16, 33/40, 32/63, 47/10, 100/10,100°25,
150116, 220/10 All Above 6p, 47 63, Bp; 68/63, 12p; 100/63, 14p; 220/16, Bp;
22063, 21p; 330/16, 12p; 470 6-'4, 9p; 470,40, 20p; 1000/16, 20p; 1500/16,
25p; 2200/10, 25p,

ELECTROLYTIC CAPACITORS, Tubular and large can
(uF/V): 2:2/25.2:263, 4-7/10, 4:7 25, 4-7/63, 22/10, 22 13. 22763, Sp; 2/10,
10/10, 50710, 100/10, 1025, 50 25, 10/50, Syp; 20010, 130,25, 50/50, 64p;
., 100/50, 9p; 100010, 500/25, 200/50, 1lp; 2000710, 1000/25,
500 50, 16ip; 1000/50, 39p; 1000 100, 66p; 2000 25, 27p; 2500712, (7p;
2500125, 33p; 2500/50, 62p; 3000 50, T2p; 500025, 66p; 5000'50, 94p.
HI-VOLT: 8350, 14p; 16/350, 19p; 32 350, 25p; 50 250, 18p; 100/500, 33p.

MINIATURE CERAMIC PLATE CAPACITORS
50V: SpF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390,
470, 560, 680, 820, 1K, 1K5, 2K2, 3K3, 4K7, 6K8. (uF) 0-01, 0:015, 0-022,
0-033, 0:047, 24p; 0-), 30V, 4;p; 01, 100V, Syp.
CARBON FILM RESISTORS {W 5% 10 ohms—2-2M, § W 5% 10 ohms—
IM, Ip each” or 100 for 62p; 1,000 for £4-50.
{METAL FILM RESISTORS IW 5% [0 ohms—I0M. 1{p each or 100
or €1 10, IS5EI2 KIT (IS each value 10 ohms—I0M) £8.

Veroboard 0:1 015 | IN40OI 6ip ouU
2§ x Sin 28p 28p | IN4002 7ip s‘?,é’cm’s'&l’x"éﬁ?%mé‘é
2§ x 3¢in 26p 19p IN4003  9p RE AVAILABLE BY
32 x 5in 320 33p | IN4004 9ip QUOTATION FOR LARGE
38 x 3tin 280 28p | IN9I4  7p |PROJECTS AND TRADE
i o y 2o | 83 % SCR
x Sin (plain; - l4p P ol
2} x 3fin (plain) —  (2p | OC75  i7p SOV 1A 2% A a8
5x3iin (plain) — 220 | OC83 209 O0F | 16 JA 4O
Insertion tool $9p S9p P P
Track cutter 44p 44p Screened wire, m 569
Pins, pkt. 25 i0p 10p Twin screened wire, m .. 10p
2 pin DIN Plug, 12p; Ske., | Stereo s.c. wire. m - =400
10p. 3 pin DIN Plug, 13p; Connecting Wire, all colours, m e
Skt.. 10p. 5 pin DIN' Plug Neon bulb 90V wire ended S for 24p
g i Preset skeleton pots IK-IM ép

180°, 15p; Ske.. 12p. Tran-
sistor Equiv. Book, 40p.
Carbon pots SK-2M log. &
lin, single 16§p, single
with switch 26p, dual 46p.

ALL PRICES INCLUDE V.A.T.
C.W.0. only. P, & P. 10p on orders below £5.
Discount: £10—10%,. £20—15%,.
Export Order enquiries welcome (VAT free)
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Amplifyyour
nterest in Electronics!

Now you can take an even greater and wider interest in electronics with
the help of PRACTICAL ELECTRONICS, Everyday Electronics’ associate
magazine.

An authoritative pace-setter in the field of applied electronics, PRACTICAL
ELECTRONICS is widely read by professional technicians and engineers

as well as students who all find it an invaluable source of information
relating to both practical and theoretical matters.

Dontt miss this New beginners series
First steps in Circuit Design

Starting in April This important new series will enable even the novice to start
learning how to design circuits from scratch. This additional ability will double the
enjoyment to be derived from the exciting hobby of electronics.

Also one of the projectsinthe Aprilissue....
Liquid Crystal Alarm Clock

Mains operated clock with an attractive liquid crystal display - the very latest in
readout systems. An exciting project for the more experienced constructor.

Special pullout teature
Camera Electronics

A special survey of electronic aids found in commercially available automatic and
semi-automatic cameras. Well worth looking into !

PRACTICAL

ELECTRONICS

Aprilissue out mid-March 250

Place a regular order for Practical Electronics and Everyday
Electronics every month with your newsagent!
&Subject to the current national industrial situation at the time of going to press. j
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The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£24-95!....

The Cambridge — new from
Sinclair

The Cambridgeis a

new electronic

calculator from Sinclair
Europe’s largest

calculator manufacturer.

It offers the power to
handle the most complex
calculations, ina

compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price —and by building it
yourself you can save a
further £5-50!

Truly pocket-sized
With all its calculating
capability, the Cambridge

Features of the Sinclair
Cambridge
¥ Uniquely handy package.
43" x2"x4L", weight 3} oz.
¥ Standard keyboard. All you
needforcomplex calculations.
#* Clear-last-entry feature.
% Fully-floating decimal point.
¥ Algebraiclogic.
%Fouroperators (+, —, x, =),
with constanton all four.

¥ Constantacts as lastentry

in a calculation.

% Constant and algebraic
logic combineto actasa
limited memory, allowing
complex calculations on a
calculator costing less

than £30.

¥ Calculatesto 8
significant digits, with
exponentrange from

) i 102t0 107,
sttllmeasuresjust +#Clear, bright 8-digit
43" x2" x 1% ". That means display.

you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied — ail 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.

The cost? Just£27-45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 - so you're
saving £5-50 ! 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.

% Operates for weeks on
four U16-type batteries.
(MN 2400 recommended.)
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A complete kit!

The kit comes to you packaged in a
heavy-duty polystyrene container. 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.

. Keyboard panel.

. 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 —thenyou’liget 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 fuil potential of this
piece of electronic technology.

How ? It's all explained in this unique
booklet, 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.

sirnci=ir-

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Reg.no: 699483 England

VAT Reg.no:213 8170 88
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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 - 'so have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them —the Sinclair Project 60 stereo modules.

Itseemed only logical to combine the knowledge 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 for one year.
Simply fill in the preferential order form beilow and slip it in the post today.

Pricein kit form: £24:95 + £2:50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)
. r rr 1 ' 7 1 1 & ' I 7 | | | I |
EE 3 74

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

Please send me

a Sinclair Cambridge calculator kit at
£24-95 - £2:50 VAT (Total: £27-45) -

a Sinclair Cambridge calculator ready
built at £29-95 4+ £3-00 VAT Address
(Total: £32-95) . —
*tenclose cheque for £ , made
out to Sinclair Radionics Ltd, and
crossed.
*pPlease debit my *Barclaycard/Access I
account. Account number ) I

Name

1
[
[
1
—1
1
—
1

PLEASE PRINT
—-————-———-———-———

*Delete as required.

r
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CLASS DISTINCTION

Things aren’t always what they appear to be.
This certainly applies in the case of electronic
circuits. For example, when trying to classify
projects into “simple” or “complex” just what
criteria does one apply? A cursory inspection of
a circuit diagram and a count of the components
does not necessarily provide a true guide,
especially where integrated circuits (i.c.’s) are
included.

Clearly there are two different methods by
which an electronic project can be “weighed.”
One is by considering, in its entirety, the elec-
tronic system involved. This provides an instruc-
tive insight into the fundamental principles
upon which the project is based, and certainly
is a rewarding exercise for the serious student.

The second method relies upon consideration
of the purely material form of the project, and
is based essentially upon the number and nature
of the components employed. For the general
constructor this is the more realistic yardstick
to adopt. The degree of complexity in actual
building terms is, after all, the most important
factor he is concerned with, apart from cost.

But, in the end, is there any significant
difference between these two methods of project
appraisal, it might be asked. Well the difference
is very real. And it is increasing by leaps and
bounds thanks to the wider use of integrated

- circuits. More circuit complexity in fundamental
design, but without corresponding increase in
constructional work. It may seem impossible,
but it is really true.

Our April issue will be published on Friday, March 15

As a case in point, take a look at this month’s
Speed Guard. In purely electronic terms the
system employed is of a reasonably complex
nature, and the diagrams may be a little off-
putting to the less experienced. But further
inspection reveals that the complexity lies
mainly within the two i.c.’s. These components
(complete circuits or building blocks in their
own right) can be viewed quite simply as black
boxes. Their internal operation ‘can be taken for
granted. To the constructor they are just other
components. '

The more theoretically minded may shrink
from this pragmatic approach. But it makes
sense for the average person who wants to
utilise and enjoy electronics in the fullest
manner possible.

-t

EDITOR F. E. Bennett e ASSISTANT EDITOR M. Kenward .e@ B. W. Terrell B.Sc.
ART EDITOR J. D. Pountney e P. A. Loates @ K. A. Woodruft
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: Editorial 01-634-4452; Advertisements 01-634-4202.
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Shopper A, enthusiastic to a fault, is deter-
mined to track down the components he needs
for his next project. We'll overlook the fact
that he'll probably end up with pneumonia!

Shopper B learnt his lesson long ago—now
he simply sits back and orders all his require-
ments from his Home Radio Components'
catalogue. The worst that could happen to him
is that, being so absorbed in the catalogue,
he might burn his toast! That's a small pnce
to pay though for the comfort, convenience
and economy of ordering components this way.

Everyday Electronics, March 1974

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

I - ..

1 Please write your Name and Address in block capitals

]

§ Name

: Address

]

]

[ HOME RADIO (Components) LTD -

§  Dept EE. 234:240 London Rd., Mitcham, CR4 3HD r’z’g:’e o
ondon

01-648 8422

"—there must

You too can join the blissful “B's
be about 100,000 of them. To get your catalogue
(240 large pages packed with 6,800 items,

1,770 of them illustrated) simply post the
coupon with your P.O. or cheque for 77p.
(55p plus 22p post and packing.) Every
catalogue contains 5 vouchers, each worth
10p when used as directed. Regularly up-dated
price lists are supplied to you free, and full
details of our popular Credit Account Service
are given in the catalogue.

The price of 77p applies only to catalogues purchased by customers in
the U.K. and to BFPO addresses.

POST THIS COUPON with your cheque
or postal order for 77 pence
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UubIO

variable from 10 to 10,000Hz.

RACTICAL construction projects often involve
P checking out various parts of the circuit to
see if they are working properly. An Audio
Frequency Oscillator and a pair of earphones can
be used for testing circuits for amplification.
Although the oscillator described in this article
is very simple to build, it gives a very useful
range of frequency and voltage. It uses any
supply voltage between 18 and 30 volts, its out-
put being virtually unaffected by the voltage of
the supply. The Power Supply Unit described in
last month’s issue provides a suitable source. The
unit employs an integrated circuit which gives
a simple, but high quality oscillator.

THE INTEGRATED CIRCUIT

The integrated circuit comprises a high gain
amplifier with two inputs; pin 2 is a negative
feedback input and pin 3 is a signal input, the
negative feedback controls the gain. The prin-
ciple of this amplifier is illustrated in Fig. 1.

8765

1234 Ry

TOP VIEW OF[_/\ A
4]

IC1 5
% 1
3 P

Fig. 1. A fundamental configuration for the 741
when used as an amplifier.
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FREQUENCY
OSCILLATOR

Features variable output level and frequency continuously

+15VOLTS
—

ouTPUT
INPUT R j
l 0 vouTs
o— )

=15 VOUTS
—0

The ratio of resistors R, and R; sets the gain
which may have any value from 2 to 100,
according to the formula:

Note: R, must always be greater than 500 ohms.

If both R, and R, were 1 kilohm, then the gain
would be 2. However. if R, was increased to
100 kilohm then the gain would be 101. By this
means the integrated circuit may be used in a
variety of different circuits requiring an ampli-
fier. On no account should any connection be
made to pins 1 and 5 as they are connected
internally.

THE OSCILLATOR

The complete circuit diagram of the oscillator
which incorporates the integrated circuit is
shown in Fig. 2. This particular oscillator is
called a Wien Bridge Oscillator. The ratio of R4
and thermistor RTH1 in series with R5 deter-
mines the gain according to the above formula.

The thermistor RTHI1 is a vital component,
without which the oscillator will not function.
The thermistor in this circuit stabilises the out-

¥ Approximate cost
¥~ of components
Lk incuding VAT

e/

/

%

v £6.60 plus case
3 7

/! 'c
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Fig. 2. The complete circuit diagram of the Audio Frequency Oscillator.

put oscillation, exchanging it for a resistor pro-
duces a distorted output signal.

With S1 in the x10 position the feedback from
the output through C5, R6 and the twin gang
potentiometer VRI1 to pin 3 of the integrated
circuit produces oscillation. With this network
positive feedback occurs at one frequency only.
The frequency corresponding to the minimum
setting of VR1 is given by ‘the formula below.

1
Frequency 27 C5 R6
This is the higher frequency, 100Hz, on this
range of the switch S1.
When VRI1 is turned to its maximum resist-
ance, the minimum frequency is given by

Frequency = 5 5 (R6+VR1)

giving 10Hz.

On the other two ranges, (a) x100, (b) x1000
the minimum and maximum frequencies are
(a) 100Hz and 1000Hz, (b) 1000Hz and 10,000Hz
respectively.

Incorporating R1, C1 and R2 into the circuit
enables the oscillator to work from a single
supply, and so makes 1t possible to use the Power
Supply Unit described in last month’s issue.
When using the latter to supply power to the
Audio Frequency Oscillator be sure to connect
the negative terminal to earth.

The oscillator output is coupled via C8 to
potentiometer VR2 which adjusts the sighal out-
put from zero to about 4-5V r.m.s.

Everyday Electronics, March 1974

rComponenfs....

@
SHOP
TALK

R2 5-6kQ2

R3 1-1kQ

R4 2kQ

R5 1-5kQ

R6 1-1k(2

All W +10% carbon

Potentiometers

VR1 10kQ 10k(2 twin ganged semi-
precision eg. Colvern CLR 4049/15 or
/18
10k(2 linear

s RO

VR2

Capacitors
C1 100iF 25V elect.
C2 1-5u4F
C3 0-15¢F
C4 0-0154F i
C5 1:5u4F r?% or5%
C6 0-151F

0-015,F

10pF 25V elect.

C7
Ccs

Miscellaneous
RTH1 thermistor type R54
ICI 741 differential operational amplifier 8
pind.i.l.
S1  two-pole three-way rotary
SK1, 2, 3, 4 screw terminal/socket, one black,
one green, two red {4 off) Veroboard 0-1in.
matrix 24 strips x 44 holes; Veropins (6 off);
8 pin d.i.l. socket; knobs (3 off); aluminium
sheet for dial; rubber grommet; 6BA nuts,
L bolts, washers and stand-oft pillars.

e
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CONSTRUCTION DETAILS

The prototype Audio Frequency Oscillator was
housed in an identical instrument case to that
used for the Power Supply Unit featured in
EvERYDAY ELECTRONICS last month.

The unit is to be built on 0-1lin. matrix Vero-
board and Veropins are used for flying lead con-
nections. The layout of the components on the
top side of the board and the breaks in the
copper strips on the underside of the board are
shown in Fig. 3. '

Make the breaks on the underside of the board
and drill the two fixing holes as detailed and
then insert and solder the Veropins as indicated.

It can be seen that an 8 pin d.i.l. socket is used
for IC1 thus eliminating contact of the soldering
iron with the integrated circuit and avoiding the
risk of thermal damage. The use of a socket also
simplifies replacement should the need arise.
The i.c. should not be in the socket when the
latter is being soldered in position.

Now position and solder the i.c. holder, resis-
tors, capacitors and themistor as indicated in
Fig. 3. Next prepare the front panel as indicated
in Fig. 4 and secure all the panel mounted com-
ponents in position as shown. Now wire up to
the component board.

The two leads emerging from the front panel
and labelled “supply leads” should be about
75cm long and be terminated in banana plugs
or spade terminals, one red and one black if
being powered by the Power Supply Unit, or suit-
able battery connectors. Power supply to other

Photograph of the completed component board
and front panel.
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units may be obtained from the terminals SK3
and SK4. If a number of units are connected
in this fashion the system could interact and
oscillate, so one must watch for this fault and
if in doubt connect each unit directly to the
Power Supply Unit.

Now insert IC1 in its socket, taking note of
polarity—indicated by an indentation near pin 1
and then secure the component board to the
inside base of case by means of two 6BA nuts.
bolts and stand-off pillars.

CALIBRATION

To make the dial for the frequency selector,
cut a 56mm diameter disc from a piece of thin
gauge aluminium and drill a 7mm diameter hole
at its centre. Now glue a control knob at the
centre of the disc aligning with the hole.

A full-size drawing of the frequency scale is
shown in Fig. §; this should be cut-out or copied
and glued to the disc, the dial is then complete.

Fig. 5. Full-sized dial details.

Now mark the front panel with an arrow head
pointing towards VRI1 spindle at about 32mm
from the latter, see Fig. 6. Turn VRI1 fully anti-
clockwise, place the dial assembly on VRI
spindle and align the *“1" on the dial with the

: p AUDIO
\ & 77, GENERATOR

P
’-’)’ ’ °
‘.z Py . 75
ounw“‘g‘; P
k]
$L )] RN ) L |
" ° N L8
A
2 3 10 .

e

QG&Q‘

1. »is
-

e

VOLYS RMS.

=
<reoca

Fig. 6. Details of front panel labelling.
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the front panel.
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arrow. At this position secure the dial assembly
to VRI1 spindle.

The calibration details for the output voltage
level control are given in Table 1. Mark a zero
in the approximate position to that shown
around the control knob in Fig. 6 and then use
a protractor to mark off the various levels, in a
clockwise direction, according to Table 1.

Table 1: Qutput level calibration.

Angle of rotation
(degrees of arc)

Output voltage
level (volts r.m.s.)

0 0
6-6 0
66-6 1
133-2 2
199-8 3
233 3
300 4

These markings, as all the others on the front
panel are best done with Letraset as on the
prototype; this gives a very neat and professional
appearance.

Turn VR2 fully anticlockwise and place the
knob on the spindle; rotate the knob so that its
pointer is aligned with the “0” of the scale and
secure the knob in this position.

The three positions of the switch S1 and other
markings should now be made, using Letraset,
to complete the project.

TESTING THE OSCILLATOR

First check the wiring very carefuly against
the wiring up diagram of Fig. 4. Tick each wire
and connection off on the diagram as you check
it. Secondly, check each solder joint to see that
it is clean and shiny and that the solder has run
onto the component wire properly. :

Check that all the Veropins have been
soldered in position—a push fit is not enough.
Finally, make sure that the integrated circuit is
in the socket the right way round.

The power supply for the Audio Frequency
Oscillator can be either batteries eg. two PP9
batteries in series, or use can be made of the
Power Supply Unit described last month.

Whichever power supply system is used, con-
nect to the Audio Frequency Oscillator and con-
nect a high impedance set of earphones across
the output sockets, SK1 and SK2.

Turning the frequency selector dial in a clock-
wise direction should increase the pitch of the
tone heard in the earphones; switching S1 in
a clockwise direction should also increase the
pitch.

If VR2 is turned in a clockwise direction, the
volume should increase for all range and dial
settings. ®
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RIG ,
Blﬂ 2 15V

Readers' Bright Ideas; any
idea that is published will be
awarded payment according
to its merit. The ideas have
not been proved by us.

An inexpensive and attractive indicator lamp can
be fitted into an aluminium or plastic panel by simply
drilling a hole of about 3mm diameter and filling it
with clear epoxy adhesive.

The front of the hole is covered with insulating
tape before it is filled with the transparent adhesive
such as Devcon Five Minute Epoxy. When this has
hardened the tape is removed, leaving the finished
“lens" flush with the panel and almost invisible until
illuminated by a neon or filament bulb from behind.
If desired the lamp can be embedded in the epoxy.

P. Albericii, Stockport, Cheshire.

When building electronic devices on Veroboard or
printed circuit board, it is often necessary to leave
the item for several weeks in an unfinished state due
to lack of components etc.

During this time, the board which was initially
bright and clean loses its clean appearance and
sometimes becomes so tarnished (oxidation) that
it is impossible to solder in any other parts until the
board has been cleaned.

Since cleaning is difficult and dangerous, in so far
as delicate components are concerned, | have found
it convenient to use an aerosol of hair laquer to lightly
cover the copper strips on the underside of the board.

Most brands of laquer if sprayed on thinly are
sufficient to prevent oxidation of the copper, but do
not prevent solder adhering, and a good sound
soldered joint can be made.

C. Taylor, Ripley, Derbys.

PLEASE TAKE NOTE |

A potential construction hazard with the
Power Supply Unit featured in last months issue
has been brought to our attention.

With the type of transformer used in the
prototype, where the windings are terminated
on tags fixed to the front and rear of the trans-
former, it is possible to obtain a dangerous
short circuit if the transformer is not positioned
very carefully so as to provide adequate clear-
ance between itself and the front and rear panel
mounted components when the latter are bolted
in position.

‘ To avoid this, use a transformer with its con-
| nections taken to a tag panel on the top of the
transformer or omit the neon indicator and
| mount the on/off switch in its place.
Values for Rl and R3 were shown correctly on
Fig. 2, not in the components list.

i
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MONTH...
TRANSISTOR

ASSISTED
IGNITION

easy to build unit that will s

wearad pkg at the points andenable
engine tune to be maintained for long periods .

LIGHT POWERED

RECEIVER

A medium wave receiver that requires no batteries. Works off
sunlight or room lighting.
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TUTOR: PHIL ALLCOCK™ ‘o

LESSON 6 Basic Circuits

Tms month we investigate some very useful
circuits that are often used as parts of
larger systems. Each circuit has a well defined
function and a thorough study of each one will
amply repay the time spent. Each circuit is
treated essentially from an experimental point
of view and can be built on the Tutor Board
using the existing range of components.

The operation of each circuit is investigated
and verified by actual measurements using the
Tutor Board system. Future articles in the
Teach-In ’74 series may involve the purchase of
certain additional components and these will
be announced at least one month in advance of
the actual requirement so that readers can
obtain the necessary items in time.

EMITTER FOLLOWER

Our first circuit, the emitter follower, is aptly
named as it is really a single transistor stage
in which the voltage at the emitter (output)
point follows any changes that occur at the base

D1
INLOO1

"% SEE TEXT

Fig. 6.1. Basic emitter follower.

(input). Fig. 6.1 illustrates the basic arrange-
ment that we shall use.

The base voltage of TR1 (BC107) can be
varied by means of VR2 (5 kilohm). When the
slider of the potentiometer is turned to point F
the voltage fed to the transistor is just the diode
forward voltage of approximately 0-6 volts. This
is about the same as the emitter-base voltage of
a conducting transistor and so TR1 will be on
the verge of conduction. If VR2 is turned in a
clockwise direction the base voltage, measured
with respect to battery negative point A4, will in-
crease from 0-6 volts to 9 volts. If we assume that
the emitter-base voltage of TR1is constant at 0-6
volts the increase in base voltage must be accom-
panied by the flow of emitter current so that
an equal voltage drop appears across the 4-7
kilohm emitter resistor, R1.

For example if VR2 was set to give a base
voltage of 5-3 volts the voltage across the
emitter resistor would be 4-7 volts and the
emitter current would be 1 mA. If the base
voltage is varied by means of VR2 the emit-
ter voltage will follow the changes produced
at the base and it is this action which gives the
circuit its name. As far as changes in voltage
are concerned the voltage gain, or amplification,
of this circuit is unity. Voltage gain is defined
as the output voltage change divided by the
input voltage change. Note that the base and
emitter voltages are always offset by about 0-6
volt even though the gain is unity.

What value can there be in using such a
circuit if the gain is only unity? To seek the
answer it will be convenient to test the circuit
out in a simple experiment.

TEST CIRCUIT

Arrange the components on the Tutor-Board
to match the schematic of Fig. 6.1. (By now you
should be getting used to this transformation
of the theoretical schematic diagram into an

* North Staffordshire Polytechnic (An; communications arising from the Teach-In 74 series must be addressed to
a

Everyday Electronics, Fleetway House,
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actual experimental arrangement of compo-
nents. If you are still experiencing some diffi-
culty it will help to plan the layout on paper
first, try to plan a layout yourself and then
compare it with Fig. 6.3. Also build the 0-10V
voltmeter circuit and connect the negative side
to point A.

Using the (red) probe lead for the positive
side of the voltmeter measure the voltages Vg,
and V.., for two different settings of VR2.
Verify that your circuit behaves as described
above. At this stage it is possible to check both
the input-output offset, the “following” action
and the voltage gain.

SECOND PROBE

For the next part of the test, one end of a
second 4-7 kilohm resistor should be connected
to point A and the other end should be joined
to the spare (black) voltmeter probe lead. This
lead is required so that the resistor can be con-
nected to either the base or the emitter of the
transistor whilst observing the meter reading.
First, set VR2 to make V;,=5 volts and then
make a temporary connection with the resistor
probe lead first to E and then to B. The volt-
meter connection must be left unchanged so
that the value of V., can be taken for each
position of the resistor probe lead.

When the resistor is across EA the voltage
Vua will drop due to the loading of the 5 kilohm
potentiometer by the extra 4-7 kilohm resistor.
However when the resistor is connected at the
emitter, the voltage Vi, will barely change and
it may be difficult to detect any movement of
the meter pointer.

VOLTAGE GENERATOR

The emitter follower output terminal behaves
as a nearly perfect voltage generator having a
very low effective internal resistance since any
tendency for the emitter voltage to change will
be counteracted by a change in emitter current.
The emitter voltage will only: alter if the base
voltage changes and since the additional 4-7
kilohm resistor at the emitter only doubles the
already small base current the base voltage will
be almost constant.

The transistor supplies the extra current
required by the added 4-7 kilohm resistor and
99 per cent (or more) of this extra current flows
from the battery via the collector and emitter
leads. The increase in base current, to account
for the remaining 1 per cent (say), has neg-
ligible effect on the base voltage. In fact, using
these typical percentages the extra base cur-
rent is seen to be approximately the current
that would be required by a resistance of about
470 kilohm connected across EA. Thus any addi-
tional load resistance at the emitter appears

transformed by the factor (1+8), or (1+hee) -

when considered from the base.
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Fig. 6.2. Emitter follower used as a voltmeter.

ISOLATION

The emitter follower thus behaves as a buffer
or isolating stage and can be used to supply
voltages to relatively low resistance loads with-
out incurring any excessive loading effects on
the input source. In many applications the base
of the emitter follower is connected directly to
the source if a suitable “d.c. bias” voltage level
exists. Fig. 6.2 illustrates a circuit example in
which the emitter follower is used to make an
electronic voltmeter that takes less than 1pxA
from the source at full scale deflection.

The battery voltage for the emitter follower
must be greater than the maximum voltage to
be measured, which, in this case is 10 volts. The
5 kilohm potentiometer allows a fraction of the
diode voltage drop to be used to compensate
for the Vi offset and can be set to give a zero
meter reading with the input leads shorted. The
compensation ‘is only approximate since the
value of V. will change slightly over the 100xA
range of meter current

The 5 kilohm potentiometer is rotated in the
direction shown by the arrow until the pointer
just begins to move from its zero position. The
circuit can be operated at 9V, using the two
4-5 volt batteries of Tutor Board, to make a
0 to 5 volt electronic meter by connecting a
second 100 kilohm +5 per cent resistor in
parallel with the 100 kilohm 12 per cent meter
resistor, see Fig. 6.5.

Try using this electronic meter to measure
the voltage of a previously charged 1000xF
capacitor. If the capacitor is momentarily con-
nected across one battery it will charge up to
4-5 volts. This voltage can then be observed
using the electronic meter. Avoid touching the
capacitor or voltmeter leads as moist skin will
provide a discharge path. If the capacitor has
good insulation it may take at least an hour
for the capacitor to fully discharge due to the
very small input current required to operate
the meter. (If the hee of your BC107 is, say,
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400 the base current would be approximately
0-254A for a 5 volt full scale reading. This
corresponds to an effective input resistance of
20 mcgohms and a discharge time constant of
20,000 seconds!

BISTABLE CIRCUIT

The bistable circuit derives its name from
the fact that two distinct stable operating con-
ditions exist (bistable=two stable states). A
typical circuit is shown in Fig. 6.4 and can be
built on the Tutor Board for experimental pur-
poses. The circuit is symmetrical in that the
components on one side of the circuit are
the mirror image of those on the other side
excepting the battery and switch. Each of the
two possible states requires one transistor to
be on whilst the other is off.

To indicate the state of the transistors we are
using the 6V lamps as “collector load” resistors.
If the on transistor is made to pass sufficient
current the lamp will light and this then indi-
cates the on state for that transistor. The circuit
can be made to change from one stable state

Fig. 6.4. Basic bistable circuit.

to the other by creating a suitable disturbance.
To illustrate this process wire up the circuit on
the Tutor Board, check all connections and then
close the switch S1.

Only one of the two lamps should light. Using
one of the probe leads connected to point A,

VR1 VR2 VR3

3% = CROCODILE CLIPS

Fig. 6.3. Layout and
wiring on the Tutor
Board for the circuit
shown in Fig. 6.1.
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touch the base lead (bl or b2) of the on tran-
sistor briefly. The circuit should change state
and the previously off lamp should now be
lighted. The circuit can be made to switch back
and forth by touching the probe on points bl
and b2 in turn. Note that the circuit will only
change state if the probe is connected to the
base of the on transistor. This switching action
can be compared with the action of a domestic
light switch which has two stable positions and
must be pushed in the correct direction if the
toggle is to move to its alternative position.

It is not difficult to see how the circuit works.
If TR1 is assumed to be on, with the resistor
values used the transistor must be saturated
and hence its V.. will be about 200mV. This is
insufficient to allow TR2 to turn on and so neg-
ligible current flow occurs in this transistor.
Because of this, the base of TR1 is effectively
connected via the lamp (cold resistance) and
the 4-7 kilohm to +4-5 volts which gives a
base current of about ImA. This ensures that
TR1 is held saturated. The probe simply *‘shorts”
the base/emitter junction of the on transistor

with 100 ohms and turns it off. The cross
coupling to the other transistor base causes this
transistor to switch to the on state.

More complex versions of this circuit are
widely used in logic or digital systems, such as
data processing or computing equipment, and
are often made in the form of an integrated
circuit. The basic behaviour is however very
similar to that described above.

/

SCHMITT TRIGGER

The Schmitt trigger circuit, illustrated in
Fig. 6.6, is similar to the bistable but the switch-
ing action depends on the voltage applied at the
input, V... Only one transistor is on at any time
but the state of the circuit can be controlled by
changing V...

Build the circuit on the Tutor Board and care-
fully check all wiring. Set VR2 so that Vi, is
zero (slider E to end F) and set the control VRI
so that the emitters of TR1 and TR2 are joined®
together (slider B to end A). In this position the
potentiometer simply acts as a 100 ohm resistor

[SET _ZERO]
% = CROCODILE CLIPS

TR1
[ ]ecior
e Ak c
o 0 o o©o o Fig. 6.5. Tutor Board
ee layout and wiring for
Fig. 6.2.
(o] (o]
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(o] (o] (o] (o]
==
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[ 2 { ¥y /] |4 4 -
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Fig. 6.6. Basic Schmitt trigger circuit.

in parallel with RS, also 100 ohms, to give an
effective emitter resistance of 50 ohms. Operate
the switch S1 and check that the lamp LP1
lights.

Transistor TR1 will be ofi since the current
in TR2 produces a voltage drop across the effec-
tive emitter resistance (50 ohms) which makes
point A positive with respect to C. Sincé V.,
is set to zero, the voltage V.- appears as a
reverse bias across the base-emitter junction
of TR1. Note that TR2 derives its base current
via R3 and R4.

The usual 0-10V voltmeter circuit should be
used to measure the voltages at the various
points in the circuit, to verify the above state-
ments. Make a list of all the voltages so that
they can be compared with other readings,
taken at the same points later on. Table 6.1
illustrates one way of setting out the information
derived from these measurements.

SWITCHING

To demonstrate the switching action of the
circuit hold the voltmeter (positive) lead to
point E at the end of R1 and slowly rotate VR2
in a clockwise direction. The voltmeter should
indicate the rising input voltage V... At about
3:5 volts the lamp LP1 will suddenly turn off
and the meter reading will fall to approximately
3-2 volts. In this state TR1 is on and TR2 is
off. Without disturbing the setting of VRI
measure the voltages at the points mentioned
in Table 6.1 and record your results in the right
hand column. A comparison of the “before and
after” readings at each point will verify that
the transistors have in fact changed states.

Reconnect the voltmeter to point E and slowly
rotate VR2 anticlockwise towards its initial
position. The lamp will remain off until V,,
reaches a voltage of about +1:2 volts at which
level the circuit returns to its former condition
with LP1 and TR2 on and TR1 off.

What caused the circuit to change over?
With V,, set to zero we know that TR1 is reverse
biasrd by about 3 volts and so V., must be
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Table 6.1:
Schmitt Trigger Circuit Voltage Levels

(1) 2 (3)
Test Point Voltages Voltages
Note (c) Note (d)
(Typical values)

TR1 base VAY
TR1 collector +8-0V
TR1 emitter +3-0V
TR2 base " +36V
TR2 coliector +3-2V
TR2 emitter +3-0V
Battery terminals 49-0V

Notes

(a) All voltage readings taken with 0-10V
voltmeter circuit, with respect to battery
negative (C).

(b) VR2 set for maximum “feedback”.

(c) Column (2) relates to V,,=0.

{d) Column (3) to be used for voltage read-
ings measured, as per ‘text, when circuit
has just switched over.

raised to slightly more than this level before
TR1 can conduct. Once TR1 starts to conduct
its collector current produces a voltage drop
across R3 which lowers the base voltage of TR2.
The emitter voltage of TR2 “follows” the change
at the base, just as in the emitter follower cir-
cuit, and as a result TR1 turns further on since
the reverse bias voltage V.c is now less than
the previous 3-0 volts. This process is regenera-
tive and a rapid change over occurs. The in-
crease in the base current of TR1 causes the
voltage at point E to fall slightly.

To restore the initial circuit conditions it is
necessary to reduce V,, to the point at which
TR1 starts to turn off. Since the on current in
TR1 is much less than that for TR2 and LP1,
the voltage “threshold” at which the circuit
restores to normal is much lower than the pre-
vious switching threshold at 3:5V. Note that
the lower on current in TR1 is mainly due to
the use of a 1 kilohm collector load whereas the
load for TR2 is about 100 ohms due to the lamp
(hot) resistance. Readers will probably have
realised by now that the potentiometer VRI
determines the amount of reverse bias fed back
from TR2 to the base-emitter junction of TRI.
The experiment can be repeated with VR1 set
mid way to give 50 per cent of the feedback
voltage used in the first tests i.e. about 15 volts.
The switching thresholds for this setting should
be approximately +2:0 volts (lamp turns off)
and +1-1 volts (lamp turns on).

ACTION SUMMARY

The behaviour of the Schmitt trigger is sum-
marised in Fig. 6.7 where the arrows indicate
the direction of the various voltage or current
changes. The *“width” of the loop represents
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Fig. 6.7. Summary of Schmitt trigger action.

the voltage difference between the two
thresholds and is sometimes called backlash or
hysteresis. Reducing the setting of VRI to give
less feedback mainly affects the right hand
threshold.

The diagram illustrates an important feature
of Schmitt trigger circuits namely that when
Vi is between the thresholds, the circuit can
be in either state. Which state occurs in prac-
tice depends on the ‘“previous history” of Vi
and this feature is a simple form of memory.
The bistable circuit also exhibits a similar
property and is widely used in digital systems
such as computers for this reason.

The ‘“block diagram” of Fig. 6.8 shows how
a triangular shaped input voltage waveform can
be connected to a rectangular pulse waveform
by using a Schmitt trigger circuit as a voltage
dependent switch.
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in O——— TRIGGER EEEEE———d Y}
({eg. TR2
COLLECTOR
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v,
" ~ - -LOWER THRESHOLD LEVEL
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) ]
+9v
Vout
+3v
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Fig. 6.8. Typical application of Schmitt trigger.

Note: Some readers may find this month’s
work more difficult than that given in previous
parts of the Teach-In '74 series. Do not try to
rush the experiments; make sure that you under-
stand each test before proceeding to the next
stage. This is a good time to review all the work
that has been presented so far. Concentrate on
any topics that you find difficult and your efforts
will be well worth while.

Why not write to us and let us know how you
are getting on?

Next month we shall examine the operation of two

more circuits known as the monostable and astable
multivibrator.

A O 000000 RSB

space,

everything

visible and  Dangerous Wires

Ruminations

By Mrs. Sensor

Sockets

Sensor is swotting and has
asked me to stand-in for him. I
wondered what to say, my ex-
perience of electronics has
receded into the dim and distant
past, the breathtaking new in-
ventions of my time are now the
exhibits of the museums and I
am lost in the modern world of
transistors, integrated circuits
and the like. No, my best idea
is to speak as the beneficiary of
years of d.iy. electronics from
the days of our first “hand-built”
television set in our first home,
to the present time of piped
music for the “beef-on-the-hoof”
in the farm buildings.

The t.v. was unique, requiring
a good six square feet of floor
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handy to repair in times of need.
I think I do remember the
cabinet, some light-oak faced
board and a few sticks of 1 inch
by 1 inch tucked away in the
spare room. Yes, it helped to
make quite a reasonable book-
case eventually. Our son’s
arrival necessitated the encapsu-
lation of the t.v. and it was sur-
prising what a big sitting-room
we had.

Eight years in the one house
saw a marvellous transformation,
I could stand anywhere in any
room and plug in my vacuum
without taking a single step. In
the garage the story was the
same, he could drill, solder, use
his lathe, light up all corners
and warm himself by the electric
fire, all at one and the same
time. But alas, came the day
when there was no more space
for sockets so we moved to a
brand-new house where each
room was provided with one
socket, excepting the lounge
which had two, one at each end.

There followed the years of
the home-built radiogram, the
electronic organ (never com-
pleted) and the radio trans-
mission to all rooms. During that
time a funny thing happened, I
discovered that there were two
d.i.y. enthusiasts in the house
and the smaller of the two had
very peculiar ideas about my
height, there were dozens of
gracefully draped wires all
around the house, all at jugular
vein height as far as I was con-
cerned. But those days are in
the past now, he can Sellotape
his wires to the ceiling without
recourse to steps.

The skirting of our second
house filled up over the years and
reading the house-agents blurb
when we put it up for sale, one
had the impression of lots of
misprints regarding power points.

Now a third domain, crying out
for attention. I thought the two-
foot thick walls might have been
a deterrent but no, here we go
again.
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&yMike Kenward .

Wrm, we hope, the worst part

of the winter behind us we
can start looking forward to the
spring and perhaps to a more
settled industrial situation and
fewer shortages. Perhaps by the
time this is published we will be
able to obtain “normal’”’ amounts of
petrol once again, however, it is
unlikely that we will ever get it
at the old price. This fact alone
makes the Speed Guard a worth-
while project, plus the fact that it
coudd save an endorsement by
drawing your immediate attention
to excess speed within any limit.

Speed Guard

The Speed Guard is the first
project we have published that
uses more than one integrated
circuit and is probably near the
limit of complexity for an EE
project! Provided some care is

taken when handling the i.c.s, and
that sockets are used to hold
them, most constructors should
have little difficulty with con-
struction of this project.

The 555 i.c. is available under
a number of different codes—see
wall chart—but is usually listed
by suppliers as the 555. The type
used in the Speed Guard is an
8 pin dual-in-line package and it
will be easier to follow our layout
if this type is obtained—the 7400
is a 14 pin dual-in-line package.

A 35 ohm or greater impedence
speaker should be used (up to
about 80 ohms) and a number
of quite small types are available
from various suppliers. It is also
a good idea to include a 1 amp
line fuse in the supply and a
holder for this is available from
car accessory shops. Ask for a line
fuse holder as used for car radios.

Audio Frequency
Oscillator

Some components used in the
Audio Frequency Oscillator are.
as far as we can tell, only avail-
able from one supplier. Electro-
value, 28 St Judes Road, Engle-
field Green, Egham, Surrey can
supply the R54 thermistor, Home
Radio can supply the Colvern
twin gang potentiometer (+2 per
cent tolerance).

The Wima capacitors are
recommended as these are + 5per
cent tolerance, if you have diffi-
culty getting these, Combined
Electronic Services, Spare Sales
Department, 604 Purley Way,
Waddon, Croydon CR9 4DR can
supply at 22p each for 1-54F, 12p
each for the other values, plus
V.A.T., a 40p handling charge is
added to each order. As

JACGK PLUG & FAMILY...

1I'M MAKING A PLANT PROPAGATOR.
SQOUNPS INTERESTING. WHAT 1S IT?

YOU CAN READ ALL ABOUT
IT IN THIS MONTH'S E.€...

NOW TO
SWITCH ON!

mentioned last month the Olsen
case type 25A with louvres is
available for £3-45 including
postage packing and V.A.T. from
Olsen Electronics Ltd., 5 Long
Street, London E.2.

Also last month we stated that
the knobs were available from
Re-An Products, Burnham Road,
Dartford, Kent. This is not in fact
the case although Re-An do make
similar knobs and a skirt with
indicator line is available. The
knobs are type R62 with black
skirts with indicator, they cost
14p each plus 20p post and pack-
ing, plus V.A.T. on total. Top cap
colours available are red, blue,
green, yellow and black—state
vour requirements with the order.

The actual knobs on the proto-
type units are made by Elma and
are available from Farnell Elec-
tronic Components Ltd., Canal
Road, Leeds LS12 2TU but they
cost in the region of 35p each
plus a 25p small order surcharge
—for orders under £5. The large
knobs are 70-21-14 inch, top caps
are 145021, pointers 1451-21,
small knobs 70-14-4 inch, caps
1450-14 and the pointers 1451-14.
Top caps are used for all knobs,
pointers for most—the tuning
dial does not have a pointer.

Plant Propagator

All the electronic components
for the Plant Propagator should
be readily available—the heater
wire may have to be obtained by
buying a small bar element, they
are fairly cheap.

There are a variety of seed
trays available from hardware
shops and flower shops but do not
get one so big that the heater
cannot heat all the soil.

\raa coonfid “NE
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Gives an audible tone
when preset speed limit
is exceeded.

DURING times of fuel shortage this device is
a useful aid to fuel economy for the
motorist. Under normal conditions it can be
extremely useful to the driver who constantly
uses motorways and runs the risk of acciden-
tally exceeding the 70 miles per hour speed
limit—or as it is now during the fuel crisis, 50
miles per hour.

The device works from a signal picked up off
a spark-plug lead and uses this to sense the
rate of revolution of the engine—which is
directly related to the car's speed when in
top gear.

When a certain rate of revolution (set by a
preset control within the Speed Guard) is ex-
ceeded, a small loudspeaker produces a shrill
and uncomfortable wail inside the car’s saloon.
This warning cannot be ignored and the only
way to stop the noise is to reduce speed.

ENGINE SPEEDS

In theory any speed can be set ranging from
a few miles per hour up to 70 or more; however,
because the device is working from the engine’s
revolutions, it is a little inconvenient to set it
for speeds less than 40 miles per hour because
it could trigger when accelerating away in low
gear. Obviously the minimum effective speed
for which it can be used will depend upon the
gear ratio range of the vehicle and whether or
not you are a ‘‘quick off the mark” driver.

To some extent rapid acceleration is just as
much a fuel waster as high speed driving hence
a warning of excessive revs in low gear might
be a useful reminder to some drivers.

As an example of the “tripping” speeds in
different gears the author had the prototype
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installed in a Zephyr 4 with the alarm set to
sound at 50 miles per hour in top gear. The
maximum speeds that could be obtained in
lower gears without the alarm going off were
approximately: 1st gear—12 m.p.h.; 2nd gear—
20 m.p.h.; 3rd gear—35 m.p.h.; Top gear—50
m.p.h.

In practice there is a slight delay before the
unit switches in therefore a short duration of
excess speed will not affect the alarm (about
2 seconds) but there is a penalty at the other
end; because of hysteresis in the electronic
triggering of the alarm, the driver must reduce
his speed to about 15 per cent less than the
trigger speed to shut off the alarm. There is,
thus, a built in incentive to keep a steady speed
just below the maximum set.

With the prototype unit the speed is set by
an infinitely variable knob on the front panel
and this is convenient for experimental pur-
poses; however it is possible—for those of weak
will—to cheat the alarm by manually increasing
the setting of speed. Those who fall into this
category ought to use a preset control that is
lockable and only adjustable with a screwdriver.

CIRCUIT THEORY

Not only is the project useful from its appli-
cation but it contains some interesting circuitry
which—on the face of it—is quite complex for
the beginner but nevertheless is very straight-

Approximate cost |

<, of components
o including VAT,

£3.60 plus case

J
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Fig. 1. Block diagram of the Speed Guard. Waveform at point F only occurs if speed exceeds
preset maximum.

forward to make because use is made of inte-
grated circuits.

The complete system is shown in Fig. 1 in

block schematic form. Engine revolution pick-up
is effected by about six turns of insulated wire
round one of the spark-plug leads. Every time
this plug sparks, a very fast pulse is fed into
the unit (signal A). When the pulse goes in a
negative direction it triggers a monostable cir-
cuit which produces a positive going pulse of
fixed time duration; this duration can be preset
by VR1 which forms the speed setting control.

At slow engine revs the mark/space ratio of

this signal will be small (signal B) but as the
speed increases the amount of time this signal
is at'0V will reduce while the time at the posi-
tive level will remain the same; the mark space
ratio thus increases. This signal is fed to a
simple capacitor charge/discharge circuit, called
an integrator, and depending on the respective
mark/space ratio the capacitor will receive an
average higher or lower charge, shown as a
voltage which can be in the range of 0 to about
+6V.

To prevent any following circuitry affecting

the controlled discharge rate of the capacitor,
the voltage that is built up across it—as speed

increases—is fed to a high input resistance
current amplifier (an emitter follower) the out-
put of which is shown as a similar range of
voltage swing (signal D). This voltage is used
to trip a Schmitt Trigger that operates on an
input voltage of about 2V in the upwards going
direction and reverts at a level of about 1-8V.
The output of the trigger will thus be in one
of two possible states (a) +5V if the signal D
is above +2V and (b) OV if D is below 1-8V
The signal E from the trigger is used to switch
an oscillator on and off and the latter drives
the loudspeaker.

If the speed set control VRI1 is fixed at some
level, and the car’s speed increases above this
equivalent setting, the circuit is designed so
that the voltage at D exceeds 2V and the output
from the trigger point E goes to +5V which
switches on the oscillator.

It takes a couple of seconds for the integra-
tor to give a steady output at each speed hence
there is a short delay before the alarm sounds.
When the car’s speed decreases there is again
a short delay in the integrator but the voltage at
D has to fall below 1-8V before the trigger
reverts and switches off the oscillator. This is
how the built in penalty comes about.

( Com )
ponents....
Resistors SEE Semiconductors
R1 470k Y TR1 BC108 npn silicon
R2  1kQ .Sl“’l) D1 IN4148
R3  22kQ " D2 IN4148
R4 10kQ ll‘l;l‘ D3 IN4148
R5 1kQ 1IC1t NES55 or MC1455
R6 4700 1IC2 SN7400
R7 2-7kQ
R8 2-7kQ
RO 1200 W
Rt0 100Q W Miscellaneous
All £ 10% W carbon unless stated otherwise VR1 100k linear carbon potentiometer
LS1 50mm diameter with coil impedance
Capacitors greater than 35 ohms
C1 680pF polystyrene SK1  coaxial socket
C2 0-224F (see text) PL1 coaxial plug
C3 47uF elect. 12V FS1 1A line fuse and holder
C4 0-14F Veroboard, 0-1in. matrix 40 holes x 19 strips;
C5 0-1F i.c. sockets 8 pin d.i.l. and 14 pin d.i.l; (1 off
C6 1000/F elect. 6V each); tag post; rubber grommet; knob;
C7 2-2+F polvester or elect. 10V grille for loudspeaker: metal case.
J
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CIRCUIT OPERATION

The complete circuit diagram of the Speed
Guard is shown in Fig. 2 and might look rather
unfamiliar to many readers; this is because of
the fact that integrated circuits are used. The
alphabetically designated points of Fig. 1 are
repeated in Fig. 2 to help the reader.

The monostable is made from a very versa-
tile integrated circuit known as the 555 shown
as ICl. It draws its power through pins 1 (0V)
and 8 (+12V). Note that this is desirable to
connect pin 4 to +12V as well. It is triggered
by a negative going signal into pin 2 and this
is provided by the coupling circuitry from the
pick up coil.

Diodes D1 and D2 are there to prevent any
very high induced voltages in the coil damaging
IC1. The output from the monostable is taken
from pin 3 at the bottom end of its output load
resistor, R2. The monostable’s dwell time is set
by VRI1, R4 and C2 (a note about the capacitor
later).

Components R3 and C3 form the simple mteg
rator circuit already mentioned and this is
directly coupled to the base of TR1 connected
as an emitter follower.

The integrated circuit IC2 is a standard
SN7400 transistor transistor logic (t.t.l.) NAND
gate——m fact there are four gates. This device
is normally found in loglc circuits and is used
in an unusual fashion in this application.

The two left hand gates are cross coupled with
R6 to form a very simple Schmitt Trigger. It is
essential to use D3 in one of the input lines
otherwise the circuit will not trigger reliably.

The value of R6 is quite critical because it sets
the hysteresis of the trigger; reduce its value
and there will be a larger gap between the
upwards and downwards triggering levels.

The remaining two gates in the package are
capacitively cross coupled with C4 and CS to
make a free running (astable) multivibrator
operating at a high audio frequency.

The oscillator will only work when the input
at pin 12 is at +5V and this is obtained from
the output of the trigger.

It is important to note that IC2 requires a
power supply of +5V and this is obtained from
the potential divide action of R9 and R10 in
association with the reservoir capacitor C6.
These two resistors must be of at least half-watt
rating.

Drive to the loudspeaker is taken from the
output of the oscillator at pin 8 through the
coupling capacitor C7. Under no circumstances
should a loudspeaker of less than 35 ohms be
used otherwise the integrated circuit could be
permanently damaged. To be safe it is prefer-
able to use a miniature 75 ohm device. Pro-
vided this advice is adhered to the integrated
circuit is quite capable of producing a high
amplitude ‘“squeal” without any further form
of amplification.

CONSTRUCTION

In the prototype, the circuit board and asso-
ciated components were mounted in an alumin-
ium case that can be screwed under the dash-
board. Although a coaxial plug and socket is
used to accept the lead from the pick-up coil,

Fig. 2. The complete circuit diagram of the Speed Guard.
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do not use screened cable for the lead. The
internal capacity of the cable can, in some
instances, shunt the induced signal to ground.
Capacitor C7 was a polyester type in the proto-
type but an electrolytic will do just as well, but
take note of its polarity.

The prototype Speed Guard was built on a
piece of 0-lin matrix Veroboard size 19 strips
by 40 holes. The layout of the components on
the topside of the board and breaks in the
copper strips on the underside are shown in
Fig. 3.

Begin construction by making the necessary
breaks along the copper strips as detailed and
then drill the four fixing holes. one near each
corner as shown.

Now position and solder the i.c. holders and
link wires followed by the resistors and capaci-
tors. With the aid of a heatshunt, solder in
position the diodes and transistor.

Next secure VRI and LS1 with speaker grille
in place as indicated below. Fix the rubber
grommet, coaxial socket SK1 and earthing tag
in position and wire up all the components and
component board as shown.

Photograph of the component board.

CONNECTING TO CAR

Although primarily designed for a negative
earth 12V system, the unit can be converted to
positive earth by returning the positive rail to
the earthing tag inside the box and connecting
the flying power input leads to the car’s elec-
trical system accordingly. The circuit is not
suitable for 6V systems.

Ideally the live power lead should come from
a point that is automatically switched on when
the ignition switch is turned thus the circuit is
only active whenever the engine is running. The
twin wire running to the pick-up coil should
avoid as much of the other car wiring as possible
—to avoid stray pick up of other signals—and
in particular should be kept as far away as
possible from other plug leads or the centre h.t.
lead into the distributor. Working off the plug
signal, removes any problem with four or six
cylinder engines—a spark pulse is produced for
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every second revolution of the engine (assum-
ing four-stroke action).

Obvinusly different cars have a vast range of
revolutions for given road speeds. Some cars
may naturally rev too high for accurate adjust-
ment of VRI. If that is the case C2 should be
reduced in value to 0- 1.F.

TESTING

When the unit is first installed it can be
quickly tested for function at tick over revs by
increasing the value of VRI to maximum while
maintaining a constant engine speed. At some
setting the oscillator tone will be heard in the
loudspeaker. Reduce the value of VRI slightly
and the sound will stop but will then be found
to start again if the throttle is opened slightly.
Be prepared for the slight delay in response—
as already mentioned.

To set the unit for a pre-set speed (say S0
m.p.h.) drive as steadily as possible at 50 m.p.h.
on the open road with VR1 set at minimum
resistance and slowly increase its value until the
alarm just triggers. Reduce speed to about 45
m.p.h. and the tone should stop; increase speed
and it should trigger again at 50 m.p.h.

It should be stated that the unit is sensitive
to temperature variations and the exact trigger-
ing speed could vary by up to 10 per cent in

- extremes of temperature; however, if the elec-

tronics are kept inside the saloon most cars
reach a normal temperature within a few
minutes of running and the error associated
with temperature variation should not be
excessive.

PICK-UP COIL

Some experimentation might be worthwhile
deciding on the best number of turns for the
pick-up coil; for the prototype six turns were
found to be ample but the number and position
of them will depend on the efficiency of the
ignition coil and the points.

If the car is badly tuned or misfiring there
could be errors associated with this monitoring
method but there again one object of the preject
is to effect fuel economy and first and foremost
—to this end—is a correctly tuned engine! @

]

SPEED GuaRp

Photograph of the compieted unit.
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T is a well-known fact that plants grow much
better if their climate is stable and without
the wide temperature fluctuations that can
occur in this country. It would therefore seem
sensible to provide some form of temperature
control, especially when trying to raise seeds.
There are many plant propagators on the
market but although these reduce the severity
of the temperature fluctuations they do not re-
move them completely. With this simple heat-
ing system a fairly constant temperature can
be maintained and more successful seed raising
should follow.

TEMPERATURE CONTROL CIRCUITRY

The control circuitry is shown in Fig. 1. The
heart of the whole device is a glass bead ther-
mistor RTH1. As the temperature increases the
resistance of the thermistor decreases and so
the potential at the base of TRI1 increases.
When this value is greater than the potential
at the base of TR2 then the current that is
drawn by R2 passes through TR1 instead of
TR2. This causes R3 to bias off TR3 which in
turn switches off TR4 and consequently the
heater.

As the thermistor cools down TR2 takes over
and so the heater is switched on again. This

: R\ of components
"- % including VAT,

= £5-00 plus tray

.‘;) heater and case §

A temperature controlled
heated tray for raising
seeds. '
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process will keep the propagator at a fairly
constant temperature, the temperature being
set by VR1 which determines the potential at
which the two transistors TR1 and TR2 reverse
rolls. With the values chosen quite a large tem-
perature variation can be covered and this can
be set to suit the particular plant types being
cultivated.

The whole device runs off a 12 volt 1 amp
(approx.) d.c. supply and, as this is a comparator
type circuit, there is no need for elaborate stabi-
lisation. Therefore the power supply shown in
Fig. 1 is suitable for this device.

HEATER

There are many heating elements readily
available on the market that are suitable for
this device but they all require adaption for
use in a low voltage circuit. Insulation is not
really of much importance in the heater as it
is operated at such a low voltage.

Two elements that immediately spring to mind
are the wire from an electric bar fire and a
piece of electric blanket heater wire. The bar
fire wire has the advantage that to provide a
1 amp heater current a reasonably long length
of wire is required, but it is uninsulated, whereas
the blanket wire is insulated and only requires
about half the current for the same heat, its
equivalent length is thus about half too; this
means that it would need to heat twice the area.
The fire wire also has the advantage that it is
readily available and for this reason was chosen.
The system is adaptable to most heaters.

A length of wire of approximate resistance
12 ohms should be unwound from a 1 kilowatt
fire-bar (approx 1:-7 metres). This should then be
placed in the pattern shown in Fig. 2 on top of a
layer of peat and small pebbles (it may be easier
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Eig. 1 Circuit diagram ;ﬁhe Plant Pro;;agator. The componentsito the left (;f FS1 form the power

supply, those to the right the control circuitry.

to straighten the wire before attempting this).
The two ends of the wire are then soldered to
two terminals mounted on the side of the seed
tray, and the heater is then ready for use.

MOUNTING THE PROBE

The thermistor probe should be mounted as
near the centre of the tray as possible to ensure
an overall reading, it should also be placed
central with respect to the heating wires. The
thermistor is held in a terminal block with two
wires going to two terminals on the side of the
tray. It is best to try and insulate this sensor
from the possible effects of watering, etc.

CONSTRUCTION
All the electronics (apart from the thermistor,
heater, transformer and rectifier) can be

mounted on a piece of 0-15 inch matrix Vero-
board. The layout is shown in Fig. 3. This can
then, together with the transformer, be mounted
in the control box. The box can be any metal or
plastic case that is large.enough to house all
the components. If a metal case is used this
should be earthed with a three-core mains lead
and fused three-pin plug—a 1 amp fuse is
adequate.

SETTING UP AND CALIBRATION

To set up the device simply connect the four
wires from the control box to the seed tray and
switch on, setting the required temperature with
VRI1. To calibrate it simply place a thermometer
in the soil around about the centre of the tray
(taking care not to disturb the thermistor) and
read off the temperature for certain settings of
the pot after allowing time for the soil to warm
up. It is helpful to put a voltmeter across the
heater when setting up and calibrating so that
the temperature at which the heater switches
off can easily be seen.
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With the components shown a temperature
range of about 60 degrees F to 100 degrees F
should be attainable although the upper figure
is dependent on the efficiency of the heater and
on losses through the propagator. ®

T

-
Components....

Resistors
R1 15kQ SEE

e SHOP
TALK

R4 560Q

R5 10kQ

R6 2-2kQ

All }W +10% carbon

Capacitor
C1 1,0004F elect. 15V

Semiconductors
TR1  2N2926 (orange) silicon npn

TR2  2N2926 (orange) silicon npn
TR3 BCY70 silicon pnp
TR4  2N3054 silicon npn

D1-D4 Any 50 p.iv., 1-5 amp (or greater)
bridge rectifier

Miscellaneous
S1 d.p.d.t. mains toggle switch
T 240V primary 12V, 1-5A secondary
transformer
FS1 1 amp fuse and holder

RTH1 THB12 bead type thermistor (Henry’s
Radio)

VR1  1kQ carbon potentiometer

H1 heating element—see text

LP1 panel mounting neon indicator with
built in resistor.

Veroboard 25 holes x 16 strips x 0:15 inch
matrix, aluminium for TR4 heatsink, approx
70mm 35mm 22s.w.g., connecting wire,
case, knob for VR1, plant tray, connecting
terminals for tray (4 off), 2 way connector
block.
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PLANT
. PROPAGATOR

HEATER

Fig. 2. Seed tray layout and wiring.

st
Fig. 3. Veroboard layout and wiring (below) and transformer connections (above). TR4 is mounted

on a small heat sink made from a strip of aluminium bent at one end with holes drilled to clear
the emitter and base leads and for the mounting screws.
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SEMICONDUCTOR PRIMER

By A.P. STEPHENSON

6 m CORRECT TRANSISTOR SUPPLY POLARITIES

PROBLEM
In each circuit shown, (Fig. 6.1 a—i), state if + - =
collector current is flowing or not.

Also state, in one sentence, the guiding

points which directed your answers. 3

’ ‘pua 103931100 =

Y} 0] pauuania.l aq ISnuw J0)SISAI Iseq 3yl pue (d) (e) ()

U01}23JIp, JUILIND [BUOIIUIAUOD 3Y) A3Q0 Isnuw
fjuejod pea Aiddns 10123[[0> 1234400 3y

ou= (1) ou=(y) ou=(6) ou=(})

OU=(3) SIA=(p) S3K=(V) OU=(q) S3IKk= (D)

T3 E} - % E: * % E: (g) (h) )
2 o— hs . = : Fig. 6.1. Collector current will flow in only
(a) (b} (c}

some of these configurations.

AA g
V

—AAA

AAA

7 m HOW ATRANSISTOR AMPLIFIES

Consider the following arrangements, (Fig. released a large collector current.
7.1). Note the arrows are showing electron flow. The transistor is therefore a current ampli-
The base material is p type and is made very fier!
thin. *
With no forward bias on base (switch open) 1 +ov
no current flows at all, because the two diodes .
are back to back. |
With forward bias on base (switch closed) ? T T n COLLECTOR
electrons in the emitter are pulled into the - —
base, forming base current. But any electron < |-» BASE
reaching the base is FAR MORE LIKELY TO SWUICH
TRAVEL ON TO THE COLLECTOR, SINCE IT ‘ \ t T T n EMITIER
IS AT A HIGHER POSITIVE POTENTIAL

THAN THE BASE. 1
Thus only a few electrons turn *“left”, most

of them carry straight on.
Thus, switching on a small base current has Fig. 7.1. Electron flow in an npn transistor.

8 m THE THREE CURRENTS IN ATRANSISTOR R

The following equation describes the distri- * ! Vee Vee
bution of currents in a transistor. . .

Emitter current = base current + collector 1": Tic 1'!: 1ic
current
or in symbols,

CL=h+I.

These currents flow as indicated in Fig. 8.1. . . .

If the I is SmA and hy. is 100, the base cur- 1’e l'e

rent Iv=mA=0-05mA. The emitter cur- -

rent=Iy+1.=0:05+5. Fig. 8.1. Current flow in pnp and npn
Therefore, emitter curent=5-05mA. transistors.
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LAST month we looked at grated circuits
ir‘l.‘;g;neral, this month take a look at
some i.cs of particular interest to amateurs.

sts make audio amp-
mponents. Others may
¢ diFcuit boards containing
‘constructed audio amplifier suitable for
appllcétxon However, during the past few
e and more integrated circuit audio
plifiefs' have become available. They are
al for the amateur constructor, being com-
devices pralkt ahout £3 or less They are
ally oper 1 amplifiers which incorp-
e as many of the components as possible
he int ed circuit.
wer levels (up to about 0-1
, integrated circuit audio amplifiers can be
on inute silicon chip. At somewhat
hxgher poqlevels (up to a few watts) the
1 sxhcon chip must be specially mounted on a heat
s:‘nk or on a piece of metal which protrudes from
the body of the integrated circuit and which can
lted to a heat sink. At still higher powers
common practice to employ an integrated
it pre-amplifier which drives an output
e employing discrete components.
t very low power levels integrated circuit
dio amplifiers may employ output stages
‘hich opgrdte in class A. The power supply
urrent is then independent of the signal level.
At somewhat higher power levels, class B
operation is employed and the power dlssipation
then increases with signal level. Pulse width
modulation techniques appear very suitable for
use with integrated circuit audio amplifiers,
since the power dissipated is low. However, this
'~ type of audio amplifier has not come into
*. general use.
‘ most all integrated circuit audio amplifiers

~ require various external components, mainly
capacitors. It is not possible to incorporate the
large value capacitors required for use in audio
amplifiers in a micro-miniature silicon chip of

an integrated circuit and they must therefore
be connected externally. Some types of thick-
film hybrid circuits are available in which sub-

b

miniature capacitors are mounted inside the
package.

AMPLIFIER I.C.S.

! We will now consider an audio amplifier
which is much used by the amateur con-
structor, the SN76013 which is the same device
as the Super IC12. This device can supply up
to about 6 watts of power into an 8 ohm speaker.

The SN76013 is shown on the Integrated

Circuit Data Chart presented free with this

issue. It can be seen that a finned aluminium

B J B DANCE heat sink is fitted onto the back of the inte-
y Lt M.Sc. grated circuit module. There are twelve con-
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necting pins arranged in a dual-in-line con-
figuration with a gap of two pins in the centre
of each of the two lines of pins.

CIRCUIT

The internal circuit of the SN76013 is quite
complex and it is not necessary to understand
its operation in order to use this amplifier, but
the following brief notes may interest some of
the more experienced readers.

[ ,li g >SS < ) JI

[ LY ¢+ : )

e
e ol | e L

, {1* & ‘KH"K‘ HJ

i T A TR S

Fig. 2. Circuitry of the SN76013.

Transistors TR1 and TR3, Fig. 2, form a
Darlington amplifier which, together with the
Darlington amplifier TR5 and TR7, forms a
differential long-tailed pair input stage. Tran-
sistor TR4 (biased by TR8) forms the constant
current source for the long-tailed pair.

The differential output from the long-tailed
pair stage is fed to the emitter-base junction
of TR6 and the output from the latter is fed
to the Darlington pair TR14 and TR16, TR12 acts
as a constant current load to this pair. Transis-
tors TR19, TR21, TR18, TR20 and TR22 are con-
nected in a conventional quasi-complementary
class AB output stage.

Overall negative feedback is taken through
R7 to the input of pin 16. In the external circuit
a resistor is also used to apply more negative
feedback from the output to pin 16.

A simple circuit with typical component
values for use with the SN76013 is shown on the
chart.

OUTPUT POWER

The power output obtainable from the
SN76013 depends on the speaker impedance
and the power supply voltage. The maximum
permissible power supply voltage is 28V and
the minimum recommended 8V. The maximum
output power for a 28V supply is obtained with
a 6 ohm load and is about 7-6 watts. The output
power falls to 6 watts with an 8 ohm speaker
and to 4-7 watts for a 15 ohm speaker, both
with a 28V supply. These maximum power levels
can be obtained with a 30mV input signal.
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The sensitivity of the SN76013 is adequate
for use with a high output crystal pick-up or a
ceramic record player cartridge, even when one
allows for the fact that an input of 250mV is
required to overcome the losses in the fre-
quency compensation circuits between the pick-
up and the input of the amplifier.

SL402D and SL403D

The Plessey type SL402D and SL403D audio
amplifiers are somewhat smaller than the Texas
SN76013, but they must be fitted to a heat sink.
The SL402D can provide an output of up to
2:5W and the SL403D an output of up to
3:5W. They are used as class AB amplifiers.

The shape of these amplifiers is shown on
the chart. It can be seen that a 10-pin dual-in-
line encapsulation is employed with brackets
designed for bolting to an external heat sink.

An interesting feature of these amplifiers is
the use of an internal silicon controlled rectifier
to protect the unit against short circuiting of
the output. If such a short occurs, the power
supply must be momentarily interrupted to
reset the silicon controlled rectifier. The maxi-
mum operating supply voltage for the SL402D
is 14V and for the SL403D 18V.

The simplest type of circuit used with these
amplifiers is shown in Fig. 3. Only four capaci-
tors and a potentiometer (the volume control)
are required.

THE LM380N

Another integrated circuit audio amplifier
which is ideally suitable for the amateur con-
structor is the National Semiconductor type
LM380N. It has been designed so that a mini-
mum number of external components are re-
quired and can provide 2W into an 8 ohm loud-
speaker when operated from an 18V supply.

Fig. 3. Simple circuit employing an SL403D
amplifier.
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The LM380N device- has thermal overload
protection; that is, an internal circuit is included
which will prevent damage from occurring if
the components on the internal silicon chip
become too hot. In addition, the LM380N in-
cludes short circuit protection; it will not there-
fore be damaged if the output is accidentally
shorted to ground.

This audio amplifier has a 14-pin dual-in-line
encapsulation with the connections shown on
the chart. If the input signal is fed to pin 2,
the output voltage will be in phase with the
input. However, the input signal may be fed
to the inverting input at pin 6, in which case
the output signal will be 180 degrees out of
phase with the input.

The LM380N includes internal feedback resis-
tors which ensure that it has a fixed voltage
gain of 50 (or 34db). Although this fixed gain
reduces the versatility of the device somewhat,
it does enable it to be used with a minimum
number of external components and makes it
more attractive for many purposes.

The LM380N can dissipate up to about 1-3W
without any heat sink. If one wishes to operate
it at its maximum power level for an appre-
ciable time, pins 3, 4 and 5 and pins 10, 11 and
12 should be soldered to external heat sinks.

The circuit of a complete audio amplifier
using the LM380N is shown in Fig. 4; it is out-
standing for its simplicity. The components Rl
and C2 (shown dotted) increase the stability at
high frequencies. The minimum recommended
operating voltage is 8V and the absolute maxi-
mum operating voltage 22V; however, it is wise
to regard 18V as the upper limit to prevent pos-
sible damage to the device during voltage surges.

When the input is fed to pin 2, the other input
at pin 6 may be left unconnected, but some-
times it is better to return it to earth either
directly or through a capacitor or resistor. When
the input is fed to pin 6, pin 2 should be returned

Photograph showing an integrated circuit being
connected to the package pins.
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to earth in one of these ways.

If the .average input potential is the same as
that of the negative line, no capacitor need be
placed in series with the input. The input im-
pedance is 150 kilohms.

If a mains power pack is used to supply a
LM380N, any hum on the power supply line
tends to appear at the output. This hum can
be reduced by a very large factor (about 40db)
by connecting a capacitor of about SxF from
pin 1 to ground.

+tve

)
INPUT 3 \ .
P o
1c1 . C1 500uF
LM38ON
6 [ e
— A Tm
' *270 Ls?
“ [ 8n
oha C2
SO
i L

Fig. 4. Circuit using an LM380N.

DUAL POWER AMPLIFIER

The National Semiconductor LM377N is a
14-pin dual-in-line device which contains two
separate high gain audio power amplifiers in a
single encapsulation. Each amplifier will provide
an output of up to at least 2W (typically 2-5W)
into an 8 or 16 ohm loudspeaker.

This device is intended mainly for use in
stereo radio receivers, stereo record players,
tape recorders, etc. Both amplifiers are fully
protected against accidental short circuiting of

Fig. 5. Circuit of a stereo amplifier using an
LM3T77N.

TAB GND

E lCI 3,4,5,10,14,12
e
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SAXON

Money saving high .
performance audio equipment

DIRECT FROM OUR OWN FACTORY

Better performance; better
value. In 3 useful sizes

BRIEF
SPECIFICATION:
OPEN AND SHORT CIR-
CUIT PROTECTION, oplus
proof against ovev-dl.slpu-
tion and taulty inductive
loads In the SA.100.
Response 15-40,000Hz
Distortion 0-2°; at 1kHz

1d8

bl Loads 4 to 16 ohms
, Noise + Betterthan =75dB
Size 43", x 4" x 1"
{SA100)
4" x 3" x
(SAJS[SASO)

Circults, connecting in-
struction and application
data free with all modules.

POWER AMPLIFIER MODULES : :

SA35

35 watts RMS. Uses 7
transistors and 7 dl-
odes. Carr. paid

SA50

£445

50 watts RMS. 7 tran.
sistors, 7 diodes £5.65
Carr. paid

SA100

100 watts RMS, 11t
transistors, 6 diodes.
Carr. paid

£10-90

ALL ON GLASS FIBRE P.C. BOARDS, TESTED AND GUARANTEED

POWER SUPPLY UNITS

Unslablllud supply for 2 SA35s or one SAS0
for 4}

Carr. 30p
PU45 £4-90

Unstabilized supply tor one or two SAS50 for 8Q2

or SAIOO power amps Carr. 40p
PU70 £7-75
Stabilized module for two S A35% or one or 2 SA50
{40 Carr. free
PS45 £3-50
Transformer for above, heavy duty Carr. 30p
MT45 £2-85

Stabllized supply module for one or two SAS50's
(8Q2) or SA100's Carr. free

PS70 £4-90
MT70 £4-90

Transtormer for PST0
Carr. 40p

SAXON GONTROL UNITS

MONO AND
EXCITING
NEW
STEREO
VERSION

monitoring. Stereo model mains operated

and volume. Microphone volume,

Stereo version now has mic. override and case. Two decks, and full headphone
174" x 3” x 4” deep. White on black
facla. Controls: Left/Right dack-fader, volume, bass, treble. Headphone Selector
bass, heble. malnl onjofl. Mono version
(Hlustrated) has no mic. Input and runs from PP.9 {or eaulvnlenl) batlery
COMPARABLE TO UNITS AT OVER TWICE THE PRIC

TWO NEW
UNITS

Using grouped pairs o
inputs and
{(high Z and low Z
inputs) with individua
bass, treble and vo
ume controls on eac!

outputs

PA/MIXER CONTROL

%4 XON

{ an an B aa 2o )

¢4 000 O °
99 o °

0000060000032

M.4H

pair, plus master con-
MONO STEREO Mk. 2 ol Thes e lowinoize ) hl‘oh'z lclow z Inputs, ¢ sets of £18-50
For 9V. operation WIth mic, override and case. For A.C. mains. controls ase 147 x [ + VAT,
No mic. input. £19-75 Saxon units will feed Carr. paid, g
£6 . 50 (Carr. 30p) all makes of amplifiers, . M. "! L
(Carr. 20p) making them ideal for  Cate 1% 8" x 2% o £27-50
clubs, discos, etc Carr. paid, + VAT,
MIGROPHONE BARGAINS Standard jack sockets. . CHANNEL
A.K.G. Preslineyendstest | General Purpose Compact desion. In  GECTION
D.190C  choiceot protessionals. A professional stand- strong metal cases. modules, for building your own £3-50
' Cace-oaid [ are i, mobuat_and AN units guaranieed  Thter Solnle b GialyTone 37y Ty
£19 * 50 " Carr, palé £9 i 90 for 3 years. Carr. paid.
120 & 160 WATT MODULE SOUND & LIGHT UNITS COMPLETE AMPLIFIERS
Rugged class A driver stage, low distortion parallel 3 channel model
push-pull output, into an eight ohm load. 4 TO3 handles up to 3kW
can (115 watt) output transistors. (3000 watts) of | SAXON
Freq. response: {ighting and In-
-20,000Hz +2dB corporates versa- CSE
Input sensitivity: tile sound control
200mV Into 10K for  professional 100

Module
supply.

and power
(Carr, 40p)

£18-95

160 watt version
with power supply.
(Carr. 50p)

£27-90

SINGLE CHANNEL
UNIT

Operates from 5 to 100
watt amplifiers. Supplied
for bass note operation,
is easily adapted for
treble or mid-range at a

55 can"poid £1.5

standards.

3 CHANNEL UNIT
Bass, middie and treble
as well as master con-
trols. 2 amplifier sockets.
Up to 3kW lighting load.
Smartly finighed steel
case,

Carr, 30p 9-7

LOUDSPEAKERS

British-made bargains,

12* 25 watt 8/15 ohms £8°95 carr. 30p
157 50 watt 8/15 ohm £14-50 carr, 50p.
12% 40 watt 15,000 gauss magnet

system 8/15 ohm £11-50 carr, 40p. total

ineluding

rlaqe charqes

Orders and personal shoppers to:

V.A.T

Prices quoted do NOT
include Value Added Tax.
109, must be added to
value of

order,
postal or car-

S.A.E. brings latest Saxon
Bargain List.

®
Please include S. A E. with
your enquiries.

Prices subject to altera-
tion without prior notice

in black vymide case, represents better value than
ever, delivering up to 100 watts music power and
continuous signal outputs of 70 watts RMS. Two
individually controlled Inputs with wide range bass

and treble controls, Carr. tree £34 90

81 saxoN
’ 100

With an RMS output of 120 watts speech and muslc,
100 watts continuous power, four Individually
controlled FEY input stages and wide range bass
and treble controls, this amplifier ofters quality
and reliability at low cost. Carr £4850

SAXON ENTERTAINMENTS LTD., 33! Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

TERMS OF BUSINESS
Cash with order (C.W.0,) For C.O.D. please add 35p
extra, cash by regd. letter, please

Telephone 01-684 6385
Hours 9.30 a.m.-5.30 p.m.
TRADE & EXPORT ENQUIRIES INVITED
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electronics
reall

m Mastered

... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths"

BUILD, SEE AND LEARN

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

ST ATV T
z o2 Y

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS el

d g

1/ BUILD AN
OSCILLOSCOPE

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

as used currently in the

RAPY electronics. various fields of electronics. =
|
“Vf ¥ '~.."
3/ CARRY OUT valve experiments, transistor experiments T g style ot AT MadhiE Swavank fo
OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern,

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

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

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

-
»

4

L . r r Jr 3 r X’ X X X K 2 2 . . %, . _,» }% _» §} o ¢ § 3 _} »» ¢ §} ¥ T+ §¥ ¥ ¢ X ¢ | ¥ ]

I POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, I

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

I or we do nol employ representatives

| BROCHURE  namE BLOCK CAPS ;

l or write if you prefer mot to cut page ADDRESS PLEASE EeL 34

r . xr I 1 X _r I % _; ;. . % ¢ ¢ ; ; ¢  _§; §}» §» ¢\ ' R R _§ _§;» ;% ;0 N X N % R N N N _F ]
special free gift also to all our students
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its output and, in addition, against overheating
of the silicon chip.

The minimum recommended supply voltage
is 10V and the absolute maximum permissible
supply voltage 26V. Under no signal conditions
the device requires about 15mA, but this rises
to about 1A at high power levels.

The amplifiers have a high input impedance
(3 megohms). The gain is set by the values of
two external resistors.

The connections of the LM377N are unfortu-
nately shown incorrectly on the chart, the base
should be C. A single device of this type can
be used in the circuit of Fig. § as the power
amplifier stages of a stereo system. The gain is
equal to R5/R1=R6/R4=45.

The bias supply from pin 1 must be used to
supply both of the inputs at pins 6 and 9. In
Fig. 5 this bias is applied via R2 and R3 to the
respective amplifiers.

The LM377N can also be used as the driver
stage in high power audio amplifiers if it is
employed to feed two suitable high power out-
put stages.

THE TBA800

Another well-known integrated circuit audio
amplifier is the SGS-Ates type TBA800; it can
feed up to 5W of power into a 16 ochm loud-
speaker when the circuit is operated from a 24V
supply.

The TBAS800 is encapsulated in a plastic case
which has its connecting pins in the quad-in-line
configuration. Quad-in-line devices are like dual-
in-line ones, but alternate pins are bent so that
they are at different distances from the body
of the device. Thus when one looks at one end
of the device, one sees four separate lines of
pins; hence the name quad-in-line.

In addition to its connecting pins, the TBA800
has two metal tabs at the centre of each side
of the device. These cooling tabs (which should
be connected to the negative line) enable the
device to provide up to 2-SW of power to an
8 or 16 ohm loudspeaker without any additional
heat sink. If a TBA800 is to be used at a higher
power level for more than a very short time,
the metal tabs should be connected to an ex-
ternal heat sink. They may, for example, be
soldered to the copper of a printed circuit board.

TBA810S and TBA810AS

The SGS-Ates TBA810S has the same type
of encapsulation as the TBA800, but is a lower
voltage, higher current device. It can drive up
to 7W into a 4 ohm loudspeaker when a 16V
supply is used and the cooling tabs are connected
to a suitable heat sink.

The TBAS810S is especially suitable for use
in car radio receivers, since it can provide up
. to 4-5W into a 4 ochm loudspeaker when it is
operated from a 12V car supply.
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The TBAB810AS is electrically similar to the
TBA810S, but it has flat tabs with a hole drilled
in each so that an external heat sink can be
bolted to the tab.

A typical circuit for the TBA810S or
TBAB810AS is shown in Fig. 6. The minimum
supply voltage is 4V and the absolute maximum
20V.

+ve

INPUT ¢
SPEAKER
) +
==
cé
O 1uF
N —
e 8 1c1 000uF "
100k 5V

TBAB10S(AS)*

TABS 12> T
» !
10 100uF

P

o r
100uF
6v 3

—
mm 5600pF
R{ R2
560 m
ov

i mm

Fig. 6. Circuit for use with the TBA810S.

It should be noted that the TBA80O is suitable
for 16 ohm loudspeakers, since it is a relatively
high voltage device, whereas the high current
output available from the TBA810 devices
renders them more suitable for 4 ohm loud-
speakers.

HIGHER POWER DEVICES

SGS-Ates will soon ofter a type TCA940 ampli-
fier which can drive a 4 ohm loudspeaker at the
10W level when fed from an 18V supply. The
company have also developed a 20W amplifier
which is expected to be produced in the fairly
near future.

DIODE PROTECTION

If the power supply is accidentally applied
to an integrated circuit audio amplifier with a
reversed polarity, the device will normally be
destroyed within a few milliseconds. Construc-
tors are therefore advised to put a diode in the
positive supply line, since this diode will prevent
appreciable reverse current from flowing if the
supply is accidentally connected with the wrong
polarity. Obviously the diode must be connected
the correct way round and must be able to pass
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a continuous current equal to the maximum
current passed by the device. !

The diode may be removed after the initial
experiments if there is no longer any possi-
bility of the power supply being applied with
the wrong polarity.

RF|IF AMPLIFIERS

Radio and intermediate frequency amplifiers
using integrated circuits are now becoming more
common. In general integrated circuits for high
frequency amplification employ several transis-
tors per stage. It is not easy to incorporate
tuned circuits in a silicon chip and therefore
possible alternatives are being investigated.

Many types of high frequency amplifier are
available, such as the RCA type CA3053 and the
Plessey type SL612. The Mullard TAD100 unit
can be used in amplitude moduiated radio
receivers for handling the sighal from the mixer-
oscillator stage up to the audio driver stage
when used with suitable external components.

Various manufacturers have designed inte-
grated circuits for use in v.h.f. receivers. For
example, the Signetics N511A is a 14-pin dual-in-
line circuit which enables only one coil with a
single winding to be used in the f.m. limiter and
detector stages of a receiver. It can also be
employed in television sound channels and in
communication receivers, etc.

THE ZN414

The ZN414 is one of the most interesting inte-
grated circuits for the amateur constructor. It
contains ten transistors in a miniature transistor-
like case with three connecting leads.

When the ZN414 is connected to a ferrite
aerial, a tuning capacitor, a bias resistor, two
capacitors and a 1-3V battery, it provides a
signal which can drive a magnetic earpiece. Full
constructional details of such a receiver were
given in the September 1973 issue of this journil
and the device will therefore not be discussed
in detail here.

The ZN414 can also be used as an i.f. amplifier
in a.m. superheterodyne receivers. Further de-
tails are available in a booklet published by
Ferranti Ltd., Gem Mill, Chadderton, Oldham,
Lancs.

OTHER RADIO DEVICES

The TBAG6S5S] is an integrated circuit which
is used to carry out the whole of the radio and
intermediate frequency processes in a medium/
long wave superheterodyne receiver.

The device combines the functions of r.f.
amplifier, oscillator, mixer, i.f. amplifier and
automatic gain control. It has been designed

for use in both car radios and in high quality .

receivers.
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- The TBA651 will operate from supply voltages
between 4-5V and 18V, consuming only 11-5mA.
The device is encapsulated in a 16-pin quad-in-
line case..

Another well-known device is the TAA661B
f.m./if. amplifier and detector which is suitable
for use in television sound and in f.m. receivers.
The use of this device enables the detector
transformer to be eliminated, whilst the output

. signal can be used to drive an audio amplifier

directly. Detector alignment is carried out by
the adjustment of a single coil—a point which
should appeal to the amateur constructor.

The TDA1200 is a recently developed device
for use as an f.m. radio i.f. system. It is a com-
plex integrated circuit which includes f.m. ampli-
fication and detection, inter-channel muting for
silent tuning, automatic frequency control, de-
layed automatic gain control, switching of a
stereo decoder and driving a field strength
meter.

This 16-pin dual-in-line device is suitable for
use in high fidelity car radio and communica-
tions receivers.

Many other integrated circuits for radio and
television use have come onto the market with-
in the last few years. They will enable the cost
of consumer devices to be kept lower than they
otherwise would have been by minimising labour
costs.

The Signetics integrated circuits types
NES60B, NE561B and NE562B enable complete
f.m. if. strips (including the demodulator) to
be constructed without any inductors. They em-
ploy circuits known as phase locked loops.

VOLTAGE REGULATORS

Another important use of integrated circuits
is for voltage regulation in power supplies. One
merely connects the circuit to the output of a
smoothed power supply in order to obtain a
highly regulated output with an extremely low
hum level. These voltage regulators are them-
selves ideal for use in the very stable power
supplies required to drive some types of inte-
grated circuit.

TIMER

A timer integrated circuit recently introduced
by the Signetics Company is particularly versa-
tile. It can be used to obtain delays of micro-
seconds to hours and the delay is almost inde-
pendent of the supply voltage. The type number
is NESS5V for the dual-in-line 8-lead package.

Integrated circuits have made a very great
impact on a wide variety of circuits, only ‘a few
of which have been mentioned in this article.
The rapid fall of prices during the last few years
make them components which can really appeal
to the amateur experimenter as well as to the
professional engineer. =
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
| Telephone |-
Comer

Transnstors

SO\

COMPLETE Exactly as internal telephone systems still in
/ TELEPHONES every day use where automatic Internal ex- NOW lN
/ changes have not yet taken over, Avallable in
// Normal Household Tyne S, 10 or 15 ways. Complele with circults and TWO
7, instructions. Necessary 24 paid cable 22p per
7 EX.G.P.O u“'y £ I 05 yard. Price of each Instrument is Independant RANGES
p ‘59 “‘5" of the number of ways

These are 40W and 30W Sillcon Plastic Power
Transistors of the very latesl design, available
in NPN or PNP at the most shatteringly fow
prices of all time. We have been selling these
successfully In quantity to all parts of the
world and we are proud to ofisr them under
our Tested and Guaranteed terms
Range 1. VCE. Min 15. HFE Min 15,

1-12 13-25  26-50
40 Watt 22p 20p 18p
90 Watt 26tp 24{p 220
Range 2. VCE. Min, 40. HFE Min 40

1-12 13.25  26-50

NN

TELEPHONE DIALS

£2.15  +».385p

Standard Post Office type. Guaranteed In PER INSTRUMENT

uﬂ'y 27 ]/2 :ork;n: :':"KIN ga::le can bgo".;“ b.’y Parcel Post. Post and
O acklng per
///, . | idsimiertbnes mo e o0,
// 1

7/
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A{Tested and .¢.. A Cross Hatch
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\

\\
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/ uarantee lg enerator . aid %0 Watt e dio 3
/) p C | Y pairs h for galn at
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X-hatch, Dols, Vertical or Horizontal lines.

/] Bnr 4 IN4007 Sil. Rec. diodes Ss Integraled Circuit design for easy construction LM380 Audio 1.C. as featured in Practical
/f 1,000 P1V lamp plastic P , and rellability. A pro]ecl In the Sepl. '72 edition Wireless December issue complete with
////] B8 ]Q Reee sﬁ"‘"?' 1° long, 55p of T"ev‘s' ) Ayl abil , application data £1-10
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'} l*yne L INTEGRATED CIRCUITS
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counted by weight P & P 150 Iblz::: In our FREE Catalogue, see coupon
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f Approx, quantity
{ | counted by weight P& P15

H35 Mixed Diodes, Germ, ¥y
il 100 Gol§ bon?!ed, etc. ssp :

Il I: Marked and Unmarked
} Has 30 Shorl lead Transistors, ssp

TESTED & GUARANTEED
H63 2N3055 type NPN Sil. power
4 tvan-lslors Below spec. devlcesssp
Hé4 4 3819 N Channel FETs ss
2N3819 in plastic case
H65 4 40361 Type NPN Sil. "anslslorsss
1036 Type BNB Sl teansi
Hé6 40362 Type transistors
4 TO-5 can comp to H65 SSP

METRICATION CHARTS now avallable
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measurements of length, area, volume, liquid
measure, weights etc ]
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|
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* OVERSEAS ADD EXTRA FOR POSTAGE
BUY THESE GOODS WITH ACCESS
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system.
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normal coil lgnition £
p each

Dept.E . 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

TELEPHONE: SOUTHEND (0702) 46344
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PIP 124p.

TrRANNIES

Catalogue 10p.
reg. office: 1 Dockyard, Station Road, Old Harlow, Essex.

(new mail order address)

4 Bush House
Bushfair
Harlow, Essex.

(callers welcome)

All prices
inclusive
of V.A.T.

Resistors

i watt 5% carbon 1lp

§ watt 59 carbon 1p

1 watt 10% carbon 2jp

range 10 ohms to 4-7
megohms.

§ watt mjo 29,

range 10 ohnwa to 1
megohms.

3p

Volume Controls
Potentiometers

Carbon track 5000 to 22
meg ) Log or Lincar.
gkngle 13p. Dual gang (stereo)

p-
8ingle type with D.P. awjtch
28p.

Carbon
Skeleton Presets

Minitron Digital
Indicator

Type 3015 reals 0-9 £1-65

Small high quality type
(linear only).

All values 100 —5 meg ohms.
01 watt 8p each.

025 watt 7p each.

Veroboard
015 01
matrix matrix
2y » 31 17p 22p
24 x 5. 22p 24p
38 x 3% 22p 24p
38 x 5. 28p 28p
¢ x 17 80p 79p
31 x 17 Blp 2105
[Pin Insertion tool 82p
[Bpot face cutter &82p b2p
Pack of 36 pins 42p 42p
20p 20p

Slide Switches

8PST 7p, DPDT 12p

£ BARGAIN PACKS

£1

unmarked/untested.
£1 500 Carbon resistors ¢, §, 1, 2 watt.
:: 100 Electrolytic condensers.
£1 25 Potentiometers assorted.
£1 250 High-5tab 1% 2% 5% resistors.
£1 50 Assorted tagboards.

10 Silicon power transistors (ZN3055) unmarked/tested TO3 case.
30 Plastic 2N3055 unmarked/untested.

30 Plastic FETS (like 2N3819) unmarked/untested.
10 General Purpose FET transistors fully tested.
20 Silicon TOS transistors NPN or PNP (state which) (like 2N3053 BC301 etc.)

250 Ceramic, Polystyrene, silver mica, etc. condensers.

— Any 5 Packs £4 plus 25p Post & Packing —

Electrolytic Capacitors

4 VOLT 10 VOLT 16 VOLT 25 YVOLT 63 VOLT
47uF 6ip | 22uF 6ip  1000uF 17p | 2200uF 39p | luF 6ip
100uF 6{p | 47uF 6ip | 1500uF 25p | SO00uF 68p | 2-2uF éip
220uF é4p | 100uF 6lp  2000uF 43p 4-TuF 6ip
330uf 64p | 220uF 8p | 3300uF 38p 6-8uF 6ip
1000u:F 13p | 330uF 10p | 6800uF 65p 40 VOLT | 10uF 6ip
4700uF 29p | 470uF 10p 6-8ufF 6ip | 22uF bip

1000uF Iip \SuF 6ip | 68uF 10p
6:3 VOLT 1500uF 20p 15 VOLT 33uF 6ip | 100uF Ip
33uF 6ip | 2200uF 24p | 10uF 6ip | 47uF 6ip | 1SOuF 13p
68uF éip 22uF 6ip | 100uF 9p | 220uF 19p
150uF éip 16 VOLT 47uF 64{p  1S0uF 10p | 330uF 12p
470uF 1p | ISuF éip | 100uF 8p  220uF Ip | 470.F 26p
680uF i3p | 33uF 6ip | ISOuF 8p | 470uF 19p | 1000uF 44p
1500uF 18p | 68uF 6{p | 220uF 10p  680uF 15p
2200uF 18p | I150uF 8p | 470uF 13p | 1000uF 15p
3300ufF 26p | 220uF 9p  680uF 20p | 2200uF 44p |
6800uF 40p ' 680uF 17p ' 1000uF 22p | 3300uF 65p

Mullard Polyester’s

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-01uF, 0-0154F, 0-22uF, 3ip. 0-33uF, 0-047uF, 0-068ukF, 4p, 0-1uF, 4jp.
0-18uF, 0-22uF, Bip, 0-33uF, Tp. 0-47uF, Bip. 0-68uF, 12p. 1-0uF, 14p. 1-5uF, 22p. 22LF, 27p.

-~

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-001uF, 0-0016uF, 0-0022uF, 0-0033F, 0-0047uF, 24p. 0-0088F, 0-01uF, 0-015uF, 0-022uF,
0-033uF, 34p. 0-047uF, 0-088uF, 0-1uF, 4}p. 0-18uF, 64p. 0 22uF, Bfp. 0-33uF, 12p. 0-47uF, 14p.
160V: 0-01uF, 0-015uF, 0-22uF, 0-033uF, 0-047uF, 0-088uF, 3p. 0-1uF Bip. 0-15uF, 44p. 0-22uF, S4p.
0-33uF, 84p. 0-47u¥, Bip. 0-68uF, 12p. 1 0uF, 144p.

Everyday Electronics
Construction Kits

Slave Flash Kic £1-85
This unit enables a second flash (or
third) to be used when taking a
photo. This gives pictures a softer
look by elimiuating the harsh
shadows caused by a single flash.
(Aug.)

Electronic Door Bell

Kit £4-00
An celectronic unit providing an
unusual sounding monlitor. (Aug.)

Waa-Waa Kit £1-50
A very slmple unit designed with
the pop group in mind. {Aug.)

Personal Receiver Kit £3-10
L.c. radio. Medium wave receiver to
suit the pocket. (Sept.)

Aquarium Thermostat

Kit £21-85
A unit for accurate temnperature
control of liqulds. (Bept.)

Train Controller Kit £3-15
Give a realistic performance to your
electrlc model train at low speed.
{Oct.)

Light Dimmer Kit £3-50
A basic cleenit for electronicatly
dimming a mains lamp. (Oct.)

Baby Snatch Alarm

Kit £8-00
A bell alarm sounds If the baby isre-
moved from the pram or push chair.

Stereoc Headphones
Adaptor Kic £1-85
Enshles one or two sets of head-
phones to be used with an ampiitler.
{Oct.)

Gas Alarm Kit £6-30
A simple alarm for the detection of
combustible gases and vapour and
smoke. (Nov.)
Three by Three Game
Kit £€2-10
An addition to any game using a
dice or a novel game for two players.
(Nov.)

Auto-Water for Plants

Kit £2-00
Make sure your plants do not die of
thirst when left unattended

Tremolo Unit Kit £2- 10
An effect unlt for use with electric
guitar or organ

Tutor Board Kit £6-90
All the components required for the
first six months of Teach In '74.
(Oct)

VCO Effect Unit Kit £3-80
A vpltage controlled oacillator that
can be used as an eflects unit with
drunis or other instruments.

Receiver Kit £2-00
An P.E.T. mw recelver the ‘fet set’
is simple to builld using only two
trannistors

Sewing Machine Speed
Control Kic £1-45
A Power Controller that provides
easier slow speed control of electric
eewing machines.

The 4 Band T.R.F.

Receiver Kit 9-75
A radlo capable of recelving short,
wave amateur and shipping. (Nov.,)

Power Supply Unit

Kit £7-80
Regulated 0-20 V power supply unit
deljvering up to 0-3 A

Slide Projector Timer

Kit £2-00
For providing automatlc changing of
slides on suitahle projector

Emergency Lighting

Kic £7-00
This device sutomatically switches to
auxilary lighting and can aiso be used
as a 12 V battery charger.

SPEED GUARD
PLANT PROPAGATOR
A.F. OSCILLATOR

For Kits in this month’s issue send the quoted approximate cost of com’
ponents In the Box. Reprint of any project 16p.

OQOUR NEW RETAIL SHOP IS NOW OPEN
We are looking forward to your visit.
Open 9-5.30 Monday to Saturday. Fridays open till 6.

UL

We are now Stockists of AMTRON
High Quality Construction Kits
(S.A.E. for full list)

UK6S  Transistor Tester 1:50

P I T H UK92 Telephone Amplifier 7-91

opular ransistors UKIIO Stereo Amplifier S -+ Sw 107

- UKII5 Hi-Fi Amplifier 8w 4-31

and D|odes UKI20 Hi-Fi Amplifier 12w 5-20

! UK 125 Stereo Control Unit 630

(Many other types stocked) UKI60 I.C. Amplifier 8w 11-07

AC107 18p | AD149 40p BCI57 13p| BFY00 17p  2N3053 28p 40636  68p| OA47  9p | UK220 Signal Injector 1-57

Ag{ﬁg {:v :g}g; g;n %i:&; ign :Rg% {;v zsggg; ggv DIODES 8::; lgv UK235 Acoustic Alarm for Absent-minded Drivers 7-32

2 1 L 1 P | 2N . A G g ?
ACI28  14p | AF114 u:‘ncws 115 | MP8111 35p | 3N3702 11p | INO14  8p| OA%O  8p 3&38 Ew;msvlh/?rql;Q?;oi’l“::elicvi:"uh Jg-go
AC142K 25p | AF115 18p | BC189 1lp | OC28  45p | 2N3703 11p [IN9I6  8p| OA91  8p ! .

ACI41K 26p | AF1i6 15p | BCis2 12p OC35  45p | 2N3704 11p | IN4i48 5p 0a95  sp [ UKSI5 MW Radio Receiver 9-86

ACI76 15p | AF117 15p | BCIB3 12p | OC36  50p [ 2N3705 11p | IN40OL 44p UK640 200mw Light Dimmer 7:24

ian o a1 oo g s i e ULHE oyt e %

212 245 » P » djustable time lag car Burglar Alarm .
Y b 2 ! . ! :
ﬁg}ggﬁ :2: gg}g‘; H: ggﬁz {g: m} }:: ;gg;gg H: }g:%g sgg UK875 Capacitive Pls:hzr;e Electronic Ignition for internal

ACY20 22p | BCI48 1lp | BF194 15p | TIP41A 78p |2N3710 1lp | 1N4006 9p Combustion Engines 14-51

AD140 40p ' BC149 12p | BF195 17p | TIP42A 91p | 2N3819 28p | IN4007 10p TRA { 24-hour Digital Clock 24-50
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DOWN T0 EARTH Y

By GEORGE HYLTON

gain?”

“Transistor data always gives current amplification, never
voltage amplification. Yet in practical circuits it is voltage gain
which matters. Can the voltage gain be derived from the current

The reason why no information
about voltage gain is given in the
transistor makers data is that you
don’t need it. Or, rather, it’s
assumed by the makers that you
already have it, in your head.

Show a competent transistor
circuit designer the audio ampli-
fier of Fig. 1, and ask him what
is the voltage gain. After about
ten seconds, he'll say, “About
1207, and he’ll be right.

You can do it, too. The magic
formula is: multiply the d.c.
voltage drop across the collector
load resistance (in kilohms) by
40. This is the voltage gain. In
Fig. 1, the voltage drop across the
1 kilohm emitter resistor is
1 volt, so the emitter current is
1 milliamp. The collector current
must be nearly the same, so the
drop across the 3 kilohm collector
load R3 is 3V. Gain is 3 x 40=120.

COMPLICATIONS

We don’t propose to go into the
rather complicated reasons for
this very simple relationship. The
important thing is that it is true
of all bipolar transistors, whether
pnp, npn, silicon or germanium.

It's also true that it's only an
approximation, and gives accurate
results only when the transistor
is used in normal circuits with
only a few volts across the load
resistance.

What’s ‘normal’? Well, Fig. 1
is normal, assuming that TR1 is
an ordinary small signal audio
transistor such as BC108 or
2N2926. But if the supply voltage
were 50V and the drop across
R3 were 30V the gain would not
be 1200, as predicted by the
formula, but a lot less.

One has to be sensible, too. In
Fig. 1 there’s no external load re-
sistance, only R3. If you short the
output terminals (giving an ex-
ternal load of 0 ohms!) there can
be no output voltage. So the
external load, if used, matters,
and will reduce the output and
voltage gain.

If an external load of
3 kilohms were connected (i.e.,
equal to R3), then the a.c. part
of the output current would
divide itself equally between the
two loads and the output and gain
would be halved. (This implies
that R3 and the external load are
in parallel to the signal current.

That is sq, because the two loads
are tied together at one end by
the output capacitor and at the
other by the power supply.

In practice, the external load
(let’s call it R)) may not be equal
to R3. To find the gain for any
value of R, first use the magic
formula for the gain with no
load then multiply the answer by
Ri/(Ry + R3).

MULTI STAGE

In a multi-stage amplifier (Fig.
2), the *“external load” on the
first stage is the input impedance
of the second stage. In practical
circuits, this input impedance is
so much smaller than the collec-
tor load resistance of the pre-
vious stage that to all intents and
purposes the whole of the a.c.
current from TR1 goes into the
base of TR2. It is then amplified
hie: times (hiw: = current amplifi-
cation factor of TR2) before pass-
ing through the final (3 kilohm)
load resistance to set up the
output voltage.

To calculate the overall gain
we need to know the a.c. collector
current of TR1 rather than its
a.c. collector voltage. There is
another magic formula which
gives you the a.c. collector cur-
rent: 40.I..Vi.,, where I is the
number of milliamps of d.c.
collector current of TR1. This
leads to an expression for the
overall voltage gain.

Voltage gain = 40I.1.h¢:Ri>
where Ry: is the final load in
kilohms (in, Fig. 2, 3 kilohms).
If he:=100 and I.=100xA or
0-1mA, the overall gain is:
40.0-1.100.3=1200.

Like the previous formulae,
this is an approximation (and
errs on the side of optimism).

Yout

Fig. 1. Single stage amplifier

Everyday Electronics, March 1974
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Fig. 2. Two stage amplifier
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Readers Letters

o~

|.c. s and valves

I have a complete set of EVERY-
pAY ELECTRONICS and I am pleased
with it although I would like to
see a general broadening of your
horizons in other fields past and
future; in this I am referring to
the lack of projects using inte-
grated circuits and valves and
also the lack of explanation of
these devices.

Perhaps such devices could be
explained in the next term of
Teach-In '74. Also could you start
a sound-effects series, in particu-
lar an “electronic echo”. On the
whole I like this magazine.

R. Leyland Zlitrm,
Auckland,
Australia.

You will be pleased to see that
we are using integrated circuits
in two of our constructional pro-
jects this month.

Detailed explanations of the
functioning within the i.c. pack-
age however are not given and as
a rule the i.c. will be treated as a
black-boxr whose overall perform-.
ance and operation only are
described. The reason for this
should be made clear in the series
Introduction to  Integrated Cir

?
Wil o youkaow?

1. What would you expect the potential difference

cuits which started last month.

At the other end of the line. i.e.
valves, we cannot envisage using
valves in any E.E. projects—

although it is not an impossibility. -

Your idea for a sound effects
series has been noted and we
shall be looking into this in the
future.

Veroboard

I have recently started reading
your magazine, and wish to build
some of the projects detailed.
However, as a raw beginner, only
knowing the basic theory learned
at school, I wonder if you would
explain to me Veroboard dia-
grams as I do not understand
what copper strips should be re-
moved, and which ones left in
place. Also how do you remove
the copper.

D. Nicholson,
Cardiff.

Constructional projects built on
Veroboard usually show two views
of the board, one from the topside
showing component positions and
a view of the underside showing

the copper strips.
The copper <lrips are shown as

ANSWERS

acrossa 3-9kilohm resistor to beif 150 microamps

were flowing through it.

2. What current would flow in R3 in Fig. 1.

PINOM LY Ul MO} JUBLIND BI0JDIBY | "YW=

white strips on a black back-
ground. Breaks are shown along
the sirips as white holes on a
black background and these
breaks can be made by using a
“spot-face cutter” a tool made for
this job, or a small drill bit of
diameter larger than the width
of the copper strip.

Other information given on the
underside view is the solder point
of a component or flying lead to
the copper strip; this is indicated
by a black dot along the strip.

Inverter

I have been a regular reader of
your magazine for some time now,

. and at present intending to build

a d.c. to a.c. inverter as described
in one of your earlier issues. How-
ever, I would like to build it so
that the output would be around
240 volts 50 cycles and about 100
watts minimum (from 12 volt car
battery).

As I am a newcomer to elec-
tronics through your magazine, I
feel confident that you will be able
to advise me as to where I might
be able to obtain instructions to
build such an inverter, or if pos-
sible how to modify your pub-
lished design to meet the output
required.

J. Henderson,
Ayrshire.

The inverter you refer to was
published in the July 1972 issue
of E.E. and cannot be modified
easily to obtain the required
power output.

However, a 100 watt inverter
was featured in Practical Elec-
fronies Februarn 1973,

4. 1f R3in Fig. 1 is removed what effect would it have
on the current flow in R1.

*ywg 0} ywe woij dosp
€01 X'}
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3. What wattage resistors would you use for those

shown in Fig. 1.
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ELECTRONIC
IGNITION KIT

COMPRISES

Everything:—

Ready Drilled Case and Metalwork, Cables, Coil Connectors,
Silicon Grease, Printed Circuit Board, 5 year guaranteed com-
ponents and a full 8-page instruction leaflec.

WHEN COMPLETE THE UNIT CAN BE FITTED TO
YOUR CAR IN ONLY IS MINUTES USING THE
STANDARD COiL AND CONTACT BREAKER
POINTS: TO GIVE YOU :—

Instant all weather starting, Up to 20%, fuel saving, Longer

battery life, Higher top speed, Faster acceleration, Spark plugs

last about five time longer, Misfire due to contact breaker,

bounce electronicatly elimi d, Purer h emission

resulting in less air pollution, Contact breaker burn efiminated.
Suitable for all petrol engines up to 8 cylinders

PRICE ONLY £11.62

Ready Built Unit £14.85

Unit for Motor

Cycles with twin coils

and ¢win C.B. Points £23-24

(prices include VAT and post

& packing).

(NOT AVAILABLE IN KIT FORM)

SEND FOR YOUR UNIT OR FULL
BROCHURE NOW

Please state whether Positive
or negative earth units are
required when ordering

FROM Y

ICE ELECTRONIC SYSTEMS DEPT E.E
114 PARK FARM ROAD
BIRMINGHAM B43 7QH

KEEPWARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you can putin electric wiring, you can install
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages :

No soldering

No ‘T’ junctions

No special equipment

No leaks, no lagging, no corrosion

No structural upheaval

Justreliable, effective central heating (Guaran-
teed 25 years) ata saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

Clip the coupon, and we'll tell you more.

—_—— e ———4

To Autocon Manufacturing Co.

Spring House, 10, Spring Place, London, NWS5, 3,BH
! Please send your brochure telling me all about Amkit.
i Name

Address

: EE4

o QU iy pu

or see for yourself at: THE AMKIT D.L.Y, CENTRE,
15, Procter St., London, W.C.1. (opp Hotborn Undgnd).
Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m.

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

No. I. Capacity 18 gauge mild steel  36in. wide
No. 2. Capacity 18 gauge mild steel x 24in, wide .. €12-00 carr. 38p
No. 3. Capacity 16 gauge mild sceel X 18in. wide . €12-00 carr. 38p
Also new bench models. Capacities 36in. x 18 gauge €35-00 24 in. x 16
gauge €32:00. Carriage 75p. Add 10% VAT to total price of machine &
carriage.

End folding attachments for radio chassis. Tray and Box making for 36in.
model, 27{p par ft. Other models 174 p. The two smaller models will form
flanges. As supplied to Government Departments. Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.

A. B. PARKER, Folding Machine Works,
Upper George St., Heckmondwike, Yorks.

2
g}‘ﬁ’

. £17-00 carr. 50p

Heckmondwike 403997

A smart minia-
ture case in
high-gloss black,

tough, rigid

A.B.S. Front

panels are alu-
miniumor white
PV.C. | Steel.
Built-in stots for
P.C. cards, divi-
ders,or screens.
Chassis or
P.C.Bs can be
supported on
‘P* clips from
internal pillars,

miniature

IDEAL FOR MANY E.E. PROJECTS

Excellent as PRICES: Single 10s inc. VAT & P, & P,
encapsulation M2 50 x 100mm (24" x 3}°) 47p 36p each
boxes. M3 100 x 130mm (33° x $*) S8p 50p each

Less for quantities. Minimum order £ 1.
Woest Hyde Developments Limited, Ryefield Crescent, Northwood Hifls,
Northwood, Middx., HA6 INN. Tel: Northwood 2494126732 Telex 923231
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ENGINEERS
D

YOURSELF FOR A

BETTER JOB - MORE PAY!

Do you want promotion, a better job, The B.L.E.T. guide to success should be
higher pay?‘"New Opportunities' shows read by every ambitious engineer.

you how to get them through a low-cost Send for this helpful 76 page FREE book
B.LE.T homestudy course. There are no now. No obligation and nobody will call
lbooks to buy and you can pay-as-you- on y%ua It could be the best thing you
earn. ever did.

Poy.. W EER M CUT OUT THIS COUPON Il Il Ium I
O»S‘)wr CHOOSE A BRAND NEW FUTURE HERE!

NO[’, Tick or state subject of tnterest. Post (o the address delow.

Practical Radio &

Radio Amateurs O General Electricat
jcal TV

Electronics Engineering 4

(Technatron) O Colour Television Bociety of Engineers
Electronic Computer Electronica (Electrical Eng.)

Engineering C & G LI Radio lectrical Installa-

Television Mainten-
ance & Servicing
General Radio &

TV Bervicing Cert. (J
Post Master General

1at & 2nd class

Certs.

tions and Wiring
C & G Electrical
Technicians

T neering ) (Primary)
Radio 8ervicing, C & G Electrical C & G Tele-

Maintenance and Engineering communications

Repairs ] Practise BIET—Technatron
City & Guilds Radio, C & G LI Installa- Electrical

TV Electronics tions and Wiring

Mechanics

To B..E.T, BEE Ol Aldermaston Court, Reading RG7 4PF QX

NAME (Biock Capitais Pleass)
AOORESS

BEE OI

N

Other subjects Age
Acceedited by Councif for the Accreditation of Coree spondence Colleges.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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BRAND NEW

The largest selection

FULLY GUARANTEED DEVICES

Typr lriee p Typr Pricrp  Type Priee p | Type Pricep Type Pricep | Type Pricep | Type Pricep | Type Pricep Type Price Typr  Poier
ACl107 22 | ADI161 and BC1350 20 | BD1 55 | BF182 , 44 | MATI21 22 | 20308 a0 | aNDim 39 | aNGowIA 18 | 24062 3
AC113 20 | ADI62(MP) 78 22 | BDI132 68 | BF183 44 | MIE2035 05 | 2G309 39 | 2N2193 39 | 2N3392 18 | 2N4284 19
\gna 22 | ADT140 85 19 | BD133 72 | BF184 28 | MJE3055 82 | 2G3u9 22 | 2N2194 39 | 2N3393 16 | 2N4285 19
ACII7TK 32 | AF114 27 31 | BD135 44 | BF183 33 | MJE3440 588 | 2G339A 18 | 2N2217 24 | 2N3394 18 | 2N4284 19
.«gm; 13 | AF118 27 33 | BDI36 44 | BF187 30 | MPF102 48 | 26344 20 | 2N2218 28 | 2N3393 19 ' eN4287 19
Acm6 18 | AFl18 27 20 | BD13?7 80 | BF188 44 | MPF104 41 | 2G345 18 | 2N2219 22 | 2N3402 23 . 2N4288 19
AC12 19 | AF117 27 13 | BD138 58 | BF194 13 | MPF105 41 | 26371 18 | 2N2220 24 | 2N3403 23 | 2N4289 19
AC127 20 | AFI118 39 13 | BD139 61 | BF195 13 | OC19 30 | 263718 13 | 2N22m) 22 | 2N3404 31 | 2N4290 19
AC128 20 | AF124 33 50 | BDI40 88 | BF196 18 | 0C20 70 | 26373 19 | 2N2222 22 | 2N3405 48 | 2N4291 19
:g}gf %u AF125 33 85 | BD1s 88 | BF187 18 | OC22 52 | 2G374 19 | 2N2368 19 | 2N3414 17 | 2N4202 19
6 | AF126 31 13_| BDI75 68 | BF200 80 | OC2s 54 | 26377 83 | 2N2369 16 | 2N3415 17 | 2N4203 18
:g}:‘rl/ ;g ﬁf{?; ?‘; }g gg{;u glg gll-:z,'z'_zl n-ga 0oC24 sg ‘28378 18 | 2N2369A 18 | 2N3418 31 | 2NBI72 13
7 25 0 | OC28 42 | 26381 18 | 282411 27 | 2N3417 31 | 2N5294 60
ACI41K 32 | AFI78 55 13 | BDI7S 72 | BF288 66 | 0C26 32 | 2G3s2 18 | 2N2412 27 | 2N3526 B3 | 2N5457 38
ACl142 20 | AF179 55 16 | BD17¢ 77 | BF259 94 | 0C28 55 | 2G40) 33 | 2N2648 82 | 2N3614 74 | 2N5468 38
Gl 7| AFie 8 lo | BDIo 7o | Brees  oi | 0GB 36 | 20417 28 |aNomie 33 | aNools 5 | aNeen s
s 9
ACI34 22 | AF186 55 18 | BD18h 72 | BF270 39 | 0C36 55 | 2N388 38 gg '?Ngg:g gg ggggll ' ;2
:g{:: g :lr}(srg ;; g: gg:gé ;; gl;z'n 33 | oca) 22 -zgssu 81 19 | 2N3702 13 | 283024 48
o 272 88 | OC42 7 | 2N404 22 oN g
AC137 27 | ALIO3 7 21 | BDi8Y 83 | BF273 39 | OC44 §7 2N404A 31 gg -.:’&3383 }2 égggg :g
AC1 85 22 | ABY26 28 21 | BD190 83 | BF274 39 | OCa3 14 | 2N524 48 23 | 2N3705 13 | 28304 ki
AC166 22 | ABY27 a3 27 | BDI195 84 | BFWI0 88 | OC70 11 | aNs27 54 17 | 2N3708 13 | 28303 86
AC167 22 | ABY28 28 27 | BDiI 94 | BFX29 30 | OC7) 11 | 2N398 48 20 | 2N3707 14 | 28306 86
ACl68 27 | ABY29 28 11 | BDI®7 89 | BFXB4 24 | 0C72 16 | 2N599 50 | 2N2907 22 | 2N3708 09 | 28307 86
:gm ég :g;{rg«: gg 11 | BDIs8 89 | BFX85 33 | oC74 18 | 2N696 14 | 2N2907A 24 | 2N3700 10 | 2832) 62
e oBlan x M BRke MR B B S N dm B famw W ou
AC178 31 | ABYS4 28 13 | BD205 88 | BFX88 24 | OCi7 28 | 2N6sY 39 16 | 2N3819 a1 -Zs?r.'gl\ :g
AC179 31 | ABYS55 28 13 | BD20§ 88 | BFY30 28 | OC8I 17 | 2N708 00 | 2N2926(G) 14 | 2N3820 85 | 28324 7
Ag:ggh 22 | ABY34 28 31 | BD207 €105 | BFY3) 22 | oCaln 17 | 2N708A 10 | uN2926(Y) 12 | 2N3g2) 39 | 28325 kid
Qcm gz AS}’{S; 28 31 | BD208  £108 | BFY5Y 22 | oUs2 17 | 2N708 13 | 2N2926(0) 11 | 2N3823 31 | 28326 77
ALTIE 33 \syg 28 12 | BDY20 2110 | BFY53 19 | ocsen 17 | 2N71) 33 | 2N2926(R) 11 | 2N3903 31 | 2837 77
B 2 Asz“a 28 12 | BFL3 27 | BPX25 84 | 0Cs3 22 | 2N717 39 | 2N2926(B) 11 | 2N3004 33 | 28701 a8
GTaTe 24 | ASZ2) 44 13 | BF117 50 | BSX19 17 | 0C139 22 | 2N718 27 | 2N3010 77 | 2N3805 31 | 40361 a4
ACiss B4 | BCios 1z 16| BEll 77 | Bevss 17 | oCish  £s | oN7ee. O aNaoss 19 | oneoss 13 o %
% A
AC188K 25 | BCIOY 13 18 | BF12) 50 | B8Y26 17 | oC170 28 | 2N727 31 | oN3054 5‘1’ gx:ggs 1
ACY 17 28 | BCLIS n 28 | BF123 55 | BSY27 17 | 0C171 28 | 2N743 22 | aN3055 58 | 2N4060 13
ACY18 22 | BCIl4 17 39 | BFI28 80 | BSY28 17 | 0C200 28 | 2N744 22 | uN33M 16 | 2N 4081 13
ACY19 22 | BCII3 17 30 | BF127 55 | B8Y29 17 | ocgo1 31 | 2N614 18
ACY20 22 | BClI8 17 27 | BF15: 61 | BaY38 20 | 0C202 31 | 2N9I18 33 DIODES AND RECTIFIERS
ACY2) 22 | BCHI7 20 38 | BF15: 50 | BSY3Y 20 | 0C203 28 | 2N929 23 | AAllw 9 « BYI33 23 | QA 8
ACY22 18 | BCll8 1 40 | BF134 50  BSY40 31 | 0C204 28 | 2N830 23 | AAI20 9 | BY164 85 | OA7v 8
Ag:n 20 | BClI® 33 33 | BFI53 77 | B8Y4) 31 | 0C205 39 | 2N113) 22 | AAl2 9 | BYX38/30 48 | OA8) 8
Aoy 3 | o 13 27| BEisr  of | BaYesa 11| OGPI1 48 | 2NIsoz 15 | AaZly 1 | Byli 33 | oaeo 2
t & b .
ACY30 31 | BCI26 20 29 | BF138 61 | Bulos ¢2:20 | ORPI? 48 | 2N1303 16 ﬁ:f&g H ggé}l gg gﬁg? ;
ACY31 31 | BC132 13 33 | BFI15Y 86 | CIIIE 85 | P20 35 | 2N1304 19 | BAIl6 . 23 | BYZI3 28 | OQA93 8
:g{&; gg ggla; 20 24 | BF160 44 | Ca00 33 | P21 80 | 2N1305 19 | BAI26 24 | BYZIS 44 | 0A200 7
s Bcla 13 28 | BFl62 44 | cdo7 28 | P346A 22 | 2N1308 23 | BAl4S 18 | BYZI7 39  OA202 8
ACY i 31 136 17 186 | BF163 44| Ced 28 | P37 48 | 2N1307 23 | BAlSY 13 BYZI8 39 | BDIO ]
ACY4 19 | BC137 17 22 | BFI164 44 | Ca2s 55 | 8T140 14 | 2N1308 26 | BAISS 16 | BYZ1®» 31 | 8DI19 ]
Ag}:l 20 | BCI3y 44 18 | BF185 44 | C4268 39 | BT141 19 | 2N1309 28 | BAIS 15 | cae IN34 8
:ms: 23 %}:? 33 22 | BF1&7 B4 | Ca28 22 | TIS43 33 | 2N1613 22 | BY100 17 | (OAOI Ey) 8 | IN34A [
A | [ gg 28 | BF173 24| Cidl 33 | UT46 30 | 2N1711 22 | BY10) 13 | cGesl INBI4 7,
ADIS Byece e 28 | BF178 38 | Caqu 33 | ZN4l4  £1:20 | 2N1889 35 | BY105 19 | (OA70-0A79 IN9I6 7
ADIs 42 | BCIs 80 3 | BElls 83| Ciso o4 | 3050 21 | oNisss 41 | Byizs 18 | oas sp | iR 1
AD149 85 | BCl47 11 86 | BF179 33 | MATI00 21 | 2G303 21 | 2N2147 79 | BYI27 17 | OASSL 23 | InusI 7
AD16) 39 | BCl48 n 72 | BF180 33 | MATIOl 22 | 2G304 27 | 2N2148 63 | BY12s 17 | OAl0 39
AD162 39 | BClay 13 78 | BPISI 38 | MATI20 21 ' 2G306 44 | 2N2160 66 | BY130 18 | OA47 8
LINEAR 1.C*s—FULL SPEC. DTL 930 SERIES g H !
Price LOGIC 1.C's 74 serles T-T-l- I-c s
Type No 1 25 100 + Price
72702 50p 48 450 N Type 0 p 100 BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
;g;% xp 2gp 28, BPo30 18 l4p  13p GUARANTEED. ALL FAMOUS MANUFACTURERS
12741 40; 385 35: g;gg; }gv }g: }:v Type Quantities Type Qua?tims Type Quantities
;'ng 45p  43p 400 § BPo3s 1s= 18p N= tp 12:. lgop Lty zz'; Igo; £p f; '02 »
B gg: gg: g:: DEDIn }g: }gp i:v 7400 018 017 016|741 10 107 1087412 1.80 148 140
RL201C 595 45p  40p | DEo4s 1 1% b 401  0-18 0:17 0-16 {7450 018 0-17 0-16 | 74123 3-00 2:90 280
SL701C 30p  igp dop ] BEU » 8 » 7402 018 0-17 016 745t  0-18 0-17 0-18 74141 0-85 0-82 0-79
SLI020 50p By 40p nvg‘ lgv 14p. 13 7403 0-18 0-17 0-18 | 7453 0-18 0-17 0-18 74145 1-85 155 1-48
TAA263 80p  70p  80p e 48 30p  28p  2Bp 7404 0-18 0-17 0-18 | 7454 0-18 0-17 0-16 | 74130 2:90 2:80 2:70
TAAZ93 £1-00 950 90p nlr:“‘lv 70p 85p  80p 7405 0-18 0-17 0:18 | 7460 0-18 0-17 0-16 | 74181 1-10 1-056 1-00
TAA3S0 €185 2180 £170 Mﬁ 15 14 13p 7408 0-39 0-3¢ 0317470 0-32 0-28 0-27 74153 130 1-20 1-10
HAT03C 280 26p  24p ggw 3 48p  43p  40p 7407 0-39 0-34 0-31 | 7472 0-32 029 0-27 74154 198 190 1-78
HA705C 38 335 30 BPWBf 48p  43p  4d0p 7408 0-20 0-19 0-18 7473  0-41 0-39 0-35 74155 1-50 1-45 1:33
pri A ) i A (S S G R
" 3 : . 7
Devices 1y be mized to qualify 7411 0-28 027 0-26 7476  0-44 043 0-42 74160 210 2:00 1-90
NUMERICAL for quantity price. Larger quantity 7412 0:-39 . 0-3¢4 0-31 | 7480 0:74 0-71 0-84 74161 2:10 200 1-80
INDICATOR TUBES prices on application. (DTL 930 7413 0-32  0-31 0-30 | 7481 1-30 1-25 1-20 | 74162 4-40 4-15 3-8
S ] |l 747 048 044 o0dg | rems 3180 15 105 ieles 220 £10 .00
GR116 2170 . 4 1-20 5 05 | 74164 0 0o 2
2016F Minitron £1-50 7420  0-18 017 0-16 (7484 110 1:08 1-00 74165 2.20 2:10 2:00
All indicators 0 4+ Decinial point. | VOLTAGE REGULATORS je22  0-56 0-83 0-850)7485  3-50 3-30 3-30| 74166 3-20 3-10 3-00
All side viewing. Full data for all f§ TO.3 Plastic 1-5 Amps 7423 0-585 0-53 0-50 | 7486  0-35 0-3¢ 0-33 74174 250 2:40 230
types avallable ou request. LA.7808, Bv. (Esulv, to MVR 5V) 7425 0-85 0-83 0-80 | 748» 400 3-75 3-80 74156 1-76 165 1-88
2178 7426 0-80 0-48 0-44 (7480 0-74 0-71 0-64 74176 1.85 178 165
ZN414 £1-20 each § UA.7B12. 120 MVR 12V) 7427 0-80 048 0-44 | 749) 1-10 1-05 1-00 74177 185 175 1-68
1.C. Radlo Rec. Inct. full cir. data, £1.78 7428  0-55 053 0-50 7492 0-74 0-71 0-64 74180 1-30 140 1:30
S I AL R I S
p . -44 | 7494 85 0-82 0-75 | 74182 200 80 5
P‘W:‘L-{:li‘leﬁ gg:l‘:i‘l‘ﬁ,;r AL 7433 0-75 0-73  0-70 | 7495 0-85 082 075 74184 3-20 3:10 3-00
RT.L LOGIC 1.C's J§ DUALIN-LINE 1.Cs TWO Kanges | 7435 070 o0.a8 0.0 |74100 1.5 148 140 74190 318 510 800
Piice sich PROFESSIONAL &« NEW LOW COST. 7440 0-18 0°17 0-18 | 74104 1-07 1-04 1-00 74192 215 2:10 2:00
1-24 25-09 100 up ] PRBOF. TYPEN o 7441 074 0-71 06474106 107 1-04 1-00 74193 2-15 210 200
" 5 T80 14 pintype 33p 30p 27p 7442 0-74 071 084 | 74107 044 0-42 0-40 74)94 2.98 288 27
uqu 38p 30v 29p TRO 16 a8p 35 32 7443 120 115 1.10 74110 0-60 0-55 0-50 (74195 2.00 1-95 1-80
ULo1¢ 38p 6p  29p LOW COST Na 7444 1.20 1-18 110 {74210 1-38 1-27 1-21 74196 1.95 180 185
UL92s 88p  Slp  49p BPS 14 16 140 12 7445  1-98 1:95 1-90 (74118 1:10 1:08 1-00 (74197 1-85 1-90 1-85
BPS 16 17p  15p 13p 7448 1-:20 1-15 1-10| 74119  1-50 1-40 1-30 74198 300 4-76 4-50
7447 1:10 1-07 1.05 /74121 0-50 0-48 0-45/74189 5-00 475 450
Devices may be mixeil to quality for quantity price. (TTL 74 serier only)data in available for the
ALL PRICES INCLUDE VAT. Abeve doglea DA% S hanRlel fitar. Pricn 181 4
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-the lowest prices!

BRAND NEW TEXAS|UT 46 UNIJUNCTION |QUALITY TESTED SEMICONDUCTORS KING OF THE PAKS Unequalled Value and Quality
GERM. TRANBISTORS | TRANSISTORS Pak No. Price :
Direct replacenient for I
Coded and Guaranteed |78 43rand BEN 3000 e e NEW BI-PAK UNTESTED
- g ae | also electrically equlva- | Q1 20 lted spot tranalstors P o
takiso FQVT' L1 0t ta 2N 2836 2 18 White apot K.F. transistors PNV . 0-88 SEMICONDUCTORS
T 8203713 OC71 ' o5 100+ Q3 4 OC 77 type trannistors 0-55 - b fund it .
T2 R DI374 OCi5 fo-30 o0-28 o022 Q4 6 Matcbed transistors OU44/45/81/811) 0-85 oney back refund it not satisfied
T3 & DI2I6 OC3LD Q5 4 OC 75 transistora 088 3N e o 2
T4 8 2GIBIT OCKL Q6 5 OC 7% transistors 0-88 sk No. escription tice
T8 A 2G382T OCK? g;:: 5&?&-«'?"? 0%5 Qi 4 AC 198 tranaistors ENF high gain  0-88 2
T6 6 263448 ocad | NON STLEOOK WT"(';’“; Q8 & AC 126 tranaintors PNP 0-85 151 120 tilass Bub-Min. General Purjume Germaniuin Dioles 085
Ti 8 2G3458B  0C45 ? o Q¥ 7 OC 81 tyve transistors 0-88 7 : T
T8 8 20378 078 | SIM. TO 2N708/8. BSY- QI 7 OC 71 type transistors 0-85 U 2 60 Mized Germanium Transistors AF/R¥F 0-8%
T9 R 20399A 2N1302 | E7/28/8BA. ALl usablef o) o 4C 1977198 Complemientary pulre T3 78 Germisoium Gold Ronded Bub-Min. like OAS, 0447 . 083
Yin 8 20417 a¥H7 | devices ne opa ar short L L hXPNeN ’ 0-88 4 40 Germanjum Transistors like OC81, ACI2& 088
AnSsp each pak L ABLE 10 PXP fim. ta | 313 3 AF 115 100 traneinten o 5 A0 200mA Sub-Ain. Bilicon Diodes 083
2N2006, REVT0. When L &)1 3 G0 17) 1Bty pe trasiators 085 U 6 30 8l Planar Trans. NPN like BETUSA. 2N706 .. 0-85
TNt e e e, P Q15 7 2N2926 WL Epery  transistors U7 18 8ii. Rectifers TOP-HAT 750mA VLTG. RANGE up t0 1000 0-85
ALY mized colours 085 - ’ 204 Y
T RANSISTOR ) | TR O T DR PN PP et '8 80 Bl Planar Diodes DO-7 tilam 250m A itke 0A200/202 .. 0-88
Ruitable replacement for| =0 For 085 transistors 085 1° 9 20 Mized Voltages, 1 Watt Zener Dioder 085
RHX 2] Cgo7. oN | 00 dor 1001 Q17 5 NPN2 x HT.41& 3 x HT.H0. ... 0-85 10 20 BATBO charge starage Dioles DO-7 Glans 088
Povaly s 800 vy | jelag|[I8 CEIADIIEZ bty ATV T2 b DM e 011 26 PNP BD. Planar Trans. TO-8 like 2N1152, 2N2904 0-88
019 0-17 0-16 1000 For 14-30 QI9 3 MADTMNZ x MAT 101 & | x MAT Ui2 12 8llicon Rectlfiers Epoxy 800wA up to 800 PI1V 0-85
121 0-88 Ula 30 PNP-NPN BI. Tranaistors OC200 & 28 104 0-88
sgolll.l.l‘?.l’ DlOl:::S olgs g;n(l, : (A)g 14:7(;:;:;.‘.;lmn trl.ml;tora IA'.F g'g: Ul4 150 Mized Silicon and Germanium Dixles 0-88
. . b E - 2 21N ermaniam transiators 0 ; -
?’“F 1(;:;;" ;‘I.e[::lll;o'}: JOPIV(Min)  100..1-85 | Q22 20 NKT tranalstorn A F. It.¥. coded .. 0-88 I{lb 286 NPN 8. Pianar Trans. TO-8 like RF 781, 2N687 . 0-88
Eqvt. ZTN 300 8p each, | Bub-Min. 600..5:50 } Q23 10 OA 202 Bilicon diodes sub-m!in 088 1716 10 3 Amp Bilicon Rectilern 8tud Type up to 1000PIV
Any Qty o A R e R T Ly oL IR RS AR
eal for L - 1Qu5 15 INSI4 con en m 0T .
Q6 A OA95 Germaninm dlodes sub-min Uls A 6 Amp Bilicon Rectifiers BYz13 Type up to 600 PIV .. 088
R 2400 TO3 NPN IN69 088 U1S 28 Bilicon NPN Trausiators ifke BCI0W [
GP 100 TO3 METAL SILICON HIGH Q27 ¢ 10A 1)V Billean rectifiers IB425R .. 0-88 1720 12 13 Amp Bllicon Rectifiers Top Hat up to 1000 PIV 88
CASE GERMANIUM VOLTAGE Q28 2 Bilicon power rectitiers BYZ 13 0-88 U21 30 AF. Germanium Allor Trasistors 2G300 Berles & OC71 085
Vebo=H0V. Veeo =50V, { Vebo 280\ Veeo Q29 4 Bllicon traneistora 2 x 2N696, = = 4
1 10 ampe, Plot 100Y 1. amps 1 x 2N#97, 1 x 2N698 0-85 U3 30 MADT s like MUz Berles PNP Tranststors 0-85
30W. hfe - 30-170 Ptot - A0W, Iif+  typ.td | Q30 7 Hilicon awitch translstora 2N700 T, U24 20 Germanium 1 Amp Rectifiers GTM Berles up to 300 Pl\ 0-88
Heplaces the majority of [T 8342 NPN U258 28 300 MHz NPN Bllicon Transistors 2N70A, BAY27 088
: Y : 0 31 8 Rl ftch  trausistors 2N708 .
i TN TA 0 Bl [ s b | [ SRR ke DA QR TR 088 26 30 Fast Bwitching Bilicon Dioden Iike IN9I4 Micro-3fin 088
wned NKT range J Q32 3 PN Hilicon trunaistors ¢ aN1ID) . 27 12 NPN Gcrmlnlum AF Transiators TO-1 like AC127 0-88
) & 16 1% 2N1332 1129 10 1 Amo BCR’s TO-5 can, up to 600 PIV CRN1/25-600 110
; [ n 2 N uN 0-85 .
018 044 0 40 ADI61/162 N ason el N e, U30 18 Piastio Bilicon Pianar Trans. NPN 282926 088
pNp 800MHz (code 1’387) 085 U3l 20 Bilicon Planar Plastic NPN Tran». Low Nolse Amp 2N3707 0-88
My COMP  GERM|Q3s 3 Hillcon PNP TO-5. 2 ¥ 2N2004 & 132 25 Zener Diodes 400m% DO- 3-18 volte mixed 0-36
GP 300 TO3 METAL TRANS., O1'IR_ 1OW- 1 x 2N2908 0-88 Va3 15 Pr“:’, @ ", A L 811 7;";“ 1'}:41:008:1«»- 0.8
CASE SILICON BT PHICE OF 75p [ Qas 7 2N3646 TO-18 plastic 300 MHz NPN 0-88 R B AL R, LX) 2 Sl
Veba 100\ Veea 60N PRI PALR Q37 3 2N3053 NPN Mllicon tranaistors . 0-88 U34 30 Silicon PNP Alloy Traos. TO-8 BCY26 28302/4 0-85
s Pt Q3# 7 NPN traneistora 4 x 2N3703, 8 U35 25 Bllicon Planar Tranalstors PNP TO-18 2N2908 0-88
Law . e 1001T. 2N3702 086 e > NN T0.5 BFY 30781782 rery
i1z, Rultable repiace- | LOOK FOR OUR 1738 25 Bilicon Planar NPN Transistors TO-5 BFY00/51/82 -8l
ent  for 2 3055, U37 30 Bllicon Alluy Transistors 80-2 PNP 0C200, 28322 088
BOY tlor 13037 20 AUDIO & :}'Ei’f?ﬂ:’sﬁlﬂf ::‘I;:M Vol siielity Kire 38 20 Fast Bwitching Bilicon Trans. NPN 400 MHz 2N301 1 085
23 (] he " K i y8
05 053 051 ELEGTRONIG | ronto caiculations fentures the following acales: (39 30 RF. Gerni. PNT Transistors 2N1303/8 TO-b 0-8s
Conversion of Frequency and Wavelength 140 10 Dual Trans!istors 8 lead TO-6 2N2060 0-88
NEW 8 EDITIO GOMPONENTS (l"‘m“l'""" 03 ls‘.ellcln:d 3" ot T\uned ’c:flc:ll:' U4l 28 RF Germanium Transiators 70-1, OC48, NKT72 058
W 8th ITION {eactance mi nductance. Area o reles. — - N KTe87 AFi117 BB
250 pages % DVERTISEMENTS | [otume of Cylindera. Resistance of Conductors e o T CennaniniEN Pl Fo TO-1L ¥ KT67, AKI17
TRANSISTOR EQUIVA ADVER Weight of Conductors. Decibel Calculations. U435 il Trane. Flastic TO-18 A.F. BC113/114
LENTS BOOK. A" bu in PRACTICAL Angle Functions. Natural Loge and "¢’ Functions 44 20 Bll. Trans. Plastic TO-5 BC118/116 [
e '” e o Multiplieation and Division. Bquaring, Cubing e 7 3A BCR. TOB6 up to SUOPTV 170
Py it ELECTRONICS il Saunreditoctel C'omfuelonl o1 rk.\:du:::h:m
s e ronic en il .
Furopean, American und | RADIO CONSTRUCTOR ,,_,'“'Q',',. o; \:'ry 3 .:cm « om;lele with case nnd (‘ods No's. mientioned above are given as & guide to the type of device s
Japanene - inetructiona. Price each: £3-89 the pak. The devices th e are
Exclusbe o B)-PAK. | o
LSS SISTOR. TO-14 Lensend | FULL ~ RANGE OF | NEW LOW PRICED TESTED S.C.R.’s SIL. RECTS. TESTED
NPN 8l to BPX25and | ZENER DIODES = PIV 300mA 750mA 1A 1-5A 3A  10A 30A
A LARGE RANGE OF| 1’21 BRAND NEW, Full | VOLTAGE RANGE |PIVIA 3A 5A BA A 10A 16A 30A FOE AR A Bt s L REL S,
TECHNICAL AND DATA | data  acailable. bully | 2-33V.  400mV_(DO-7 TOS 'ro'm'om'rom'rom'row'ron'rom 1oalofedl  ofar |o.08| o 16} 0:¥8 o e 0085
BOOKS ARE NOW Case) 12p ea. HW (Top- | 800-26 0-28 0-39 0-39 0-52 0-35 0-59 127 | 150,05 0.10  0.07 0-16 0-22 0-27 1-10
AVAILABLE EXSTOCK. | Qt« 5-99 100 up | Hat) 18p ea. 10W (30-10  [100 0-28 0:37 0-52 0-52 0-55 0-84 0-70 1:53 § 406,07  ¢-15 0-08 0.22 0-30 0-41 1-38
SEND FOR FREE LIST.] Pricc ea. 69p 42p 38p | stud) 32p ea. 200 0-39 0-41 0-54 0-54 0 63 0-67 0-83 1.76 1 -
) ; ) 600 0.0 0-1%  0-11 0-26 0-38 0-50 2-05
400 0-48 0-52 0-62 0-82 0-74 0-83 1-03 1-93 | o0 BrO T () BA8 e T 50
600 069 0-63 0-75 0-75 0-85 1-07 1:38 i i & - <
INTEGRATED! SCIRC U TrahAKS 8000-70 0.77 0-48 0-88 0-99 1-32 1-65 4-40 | 1900 0:12 0-2n  0-16 0-33 0-81 0.70 270
Manufaeturers ** Fall Outs’ which include Functional atd Part-Functioual 17 nita EET S
These are classed ax out-of-spec’ from the maker's very righd speciticationn, but -E.T.
are bienl for learning abuut 1.C'x ansd experimental work oN” DIACS TRIACS
POST OFFICE 2N3810 31p ©N5458 380 | bo pgk  wirn | vBOM24  6A  1oA
Pak No. Contents Price | Pak No. Contents Price = Pak No. Contents Price | TELEPHONE 2N3820 85p uN5459 44p o . -5 T0-66 TO-4»
DIALS 80p each. [ an 30p BFW10 66p | TRIACS TO-5
UIC00- 127400 0-85 | UIC46=bxTd446  0-85 | 1')CY0-Bx 7480 083 2% 31p MPF10541p | BR100 (D32) 41p each t &
VICOL~ 12x7401 0-85 | UIC48-8x7448 0-85 | UICYI=b6x7491 0-88 100 33 58 81
T1C02 ~ 14 x 7402 0-85 | UICBO==12x 7480 0-85 | LIC#2e 7482 o»ag FREE 10 amp POTTED
TVIC03-12x7403 0:65 | UICBI=12x7451 0-85 | UICHI=bx7403  0-8i BRIDGE RECTIFIER
VICO4 ~12X 7404 0-85 | UICH3e-12%7463 0-85 | UICOI—5x7494  0-85 CADMIUM CELLS One 5-;:’)';"‘“:" e SRCERA G 400 7 121
1005 - 12 7406 0-85 | UICB4=12x7454 085 | CICO>=8x7495 0-b8 ORP12 48p vdarsesiedtdoroser | 100PIV. 99p each <
UICO6~Ax7406 0:-85 | 1i1C80=12x7480 0:85 | LICYE =B 7496 '0-85 LA
UIQ07-8x 7407  0:85 | UICT0=8x7470 085 | 111C100~ ox7uoo 0-88 .
UICI0~ 12x 7410 0-85 | UICT2=8x7472 0:85 | UICI21=5x7412} 0-88 Giro No. 388-7006
VIC20e12 %7420 0-85 | VICT3-Bx7473  0-85  UIC141 5 x 74141 0-88 ¢
UICI0 - 12% 7430 0-65 | UICT4=8xT474 0-85 UICI51 b x 74151 0-58 2N3055 Please send all orders direct to war2house and despalch department
V1C40. 127440 0-88 | UN(76-8x7476  0-85 | UICI56=5x 74184 0-85
VIC4L~Bx7431 085 | UICRO~5x7480 0-85 | 1'1C193.-56x74193 0-55
UICH2« 57442 085 | VICBL—5x7481 0-85 1'1C199=5x74199 0-56| 115 WATT SI1L
VIC43-5x 7443 085 | UICB2-5x 7482  0-55 POWER NPK
UICA4 - B x 7444 085 | UICHI=5x7483 0-85 | UICNT  u5 Assorted S5pEACT
UICIB= 57448 0855 ' UIC86-5x7486 0-85 T4's £1-68
Packs cannot be split, but 25 assorted piecen (our mix) fs avutiable an PAK CIC X 1+

N
D1699 NPN SILICON B1P 19/20 TO3 NPN PL:;STXC SILICO

A MPIBRIDGEIREGSS Veho = 100V. Vceo =50V 10 amps. Ptot

DUAL TRANSISTOR |, ; Y
50 v RMS  35p each OW. hfe “typ. 100 (T -aMits. P o o s
100 : RMu 0: = (Blmilar to  2N2060) 5 4 B1P 19,20 Mlh hed Y':A L L4 B x 6, WA RE - HERT
400 v 1HMN 80p .. L 25 1004 ) 25 (0] ; : .
Hizal 105 0 16 028 o0.26 o0-23 Vo3 035 032 s aa 055 Poslage and packing add 11p. Overseas add exlra for airmail.

Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back

Everyday Electronics, March 1974 177



£51-00

40 Watt Amplitier.

Viscountlll - R102 now 20 walts per channel
System lincludes,

Viscount Il amplifier - volume, bass. treble
and balance controls, plus switches for mono Enclosure size approx. 317 x 13" « 11§~
stereo on/off function and bass and treble Finished in teak veneer. Drive units approx
filters. Plus headphone socket. 1337 81" with 3}” HF speaker. Max. power
Specification 20 watts. 8 ohms. Freq. range 20Hz to 20kHz.
20 watts per channel into 8 ohms

Total distortion @ 10W @ 1kHz 0-1%. 2011 {for Complete System £69.00
ceramic cartridges) 150mV into 3 Meg. P.U.7 PRICES : SYSTEM 1

{for magnetic cartridges) 4mV @ 1kHz into 47K. Viscount [l R 102 amplifier
equalised within  1dB R.L.AA. Radio 150mV 2 Duo Type |l speakers

nto 220K, {Sensitvities given at full power). Garrard SP25 with

Tape out facilities: headphone socket, power MAG. cartridge de luxe plinth
out 250mW per channel. Tone controls and filter and hinged cover
characteristics. Bass: - 12dB 10 -17d8

60Hz. Bass tilter: 6dB per octave cut. Treble
control: treble - 12dB 10 -12dB @ 15kHz
Treble filter: 12dB per octave. Signal to nosse
ratio; {all controls at max.) -58dB.

Crosstalk better than 35d8B on all inputs.
Overload charactenistics better than 26dB on all
inputs. Size approx. 1337 97, 33

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

Two Ouo Type [l matched speakers

Enclosure size approx. 1774 10§~ 6} in
simulated teak. Orive unit 13”4 8~ with parasitic

ettt Complete System £51.00

QUALITY SOUND*
FOR LESSTHAN£19-00

Stereo 21 easy to assemble audio system kit, - no soldering
required. Includes:

£69-00

System li

Viscount Il amplifier (As System [}
Garrard SP. 25 {As System )

Two Ouo Type IIIA matched speakers—

COMPLETE
STEREQ SYSTEM

2420 fipgp
£14:00 1 £2-20p & p

£21.00 - £1.75p & p.

total £59.20
Available complete for only £51 00 +£350p. 8 p.

PRICES: SYSTEM 2
Viscount R 102 ampliter
2 Duo Type Il A speakers
Garrard SP25 with

MAG. cartridge de fuxe phinth £21.00
and hinged cover

f24-20 +ilpbp
£39-00 +£4,00p & p

£1.75p & p.

total £64.20

Available complete for only £69.00+£4p & p

AMPLIFIER

Comparable unit sold elsewhere at £24-00 approx.

Yours for only £10.95+ 90p. p& p
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BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge,

Two 8

5" speakers with cabinets.

Amplifier module. Ready built with cantrol panel, speaker leads
and full. easy to follow assembly instructions.

For the technically minded : —
Specifications:

Input sensitivity 600mV:Aux. input sensitivity 120mV : Power

output 2.7 watts per channel: Qutput impedance 8-15ohms
Stereo headphone socket with ic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc., and outputs for
taping discs. Overall Dimensions, Speakers approx.

154 8% » 4", Complete deck and eover in closed position
approx. 155" X 12° x 6", complete only £18.95

Extras if required. £1.60p &
Optional Diamond Slyl|£1 .37 EACIRS
Specially selected pair of stereo headphones with individual
level controls and padded earpieces 1o give optimum

performance, £3 86,

8TRACK

CARTRIDGE
PLAYER"

Elegant self selector push button player for use
with your own stereo system. Compatible with
Viscount Il system, the Steteo 21 and the

Unisound module.
Technical specification.

Mains input. 240V, Output sensitivity 125

\/

BUILD YOUR
OWNSTEREQ
AMPLIFIER*

For the man who wants to design his own stereo
—here’s your chance to start, with Unisound—
pre-amp, power 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 Unisound is high

mv efticiency I.C. monolithic power chips which

240V. AC only.

£7-64 + 5bp.p &p

ensure very low distortion over the audio spectrum.

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 *5 Electrically Mixed tnputs. *3
Individual Mixing controls. *Separate bass
and treble controls common to all 5 inputs.

*Mixer employing F.E.T. {Field Etfect Transis-
tors). *Sohd State Circuitry. *Attractive Styhng.
INPUT SENSITIVITIES
1) Crystal Mic or Guitar 9mV. 2) Moving coil
Mic or Guitar 8mV. 3), 4}, 5) Medium output
equipment (Gram. Tuner, Monitor, Organ. etc.)
all 250mV sensitivity.

AC Mains 240V. operation,

Size approx.12} ins~ 6 ins/ 3} ins

£13.50 + 60p.
postage & packing.

PETAPE LINK

CONSTRUCTORS
4':"’32‘.'/%

A suitable 3 speed tape deck, less heads.
Caters up to 53 ins. spools. 240V AC mains
Unused but store soiled hence no

warranty. £4.00 + £1.00p & p
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BUILDO YOUR DWN TOURIST PUSH

BUTTON CAR RADIOD

Technical specification

1.} Output 2.5 watts R.M.S_into 8 ohms. For 12 volt
operation on negative of positive earth.

2.} Integrated circuit output stage, pre built three stage
IF Module.

Controls Volume, manual tuning and five push buttons for

station selection, illuminated tuning scale covering full

medium and tong wave bands.

Size Chassis 7ins. wide, 2ins. high and 4% ins. deep approx.

THE ULTIMATE
COMPLETE SPEAKER
SYSTEM EMI LE 315

"*:

Recommended retail
selling price, £86-00.

Our price £45-00
£3.50 postage & packing.

BARCLAYCARD ¥ l
®

A professional standard five
way speaker system with
enclosure giving top quality
performance.
Enclosure Dimensions
approx. {3ft. < 2ft. - 1ft).
Orive Units
Hand built - 15" diameter
bass with 3" voice coil,
- two 5" diameter Mid
Range units,

two 31" HF. units,
plus matching crossover
panel with two variable
potentiometers for mid and
high frequency adjustment.
Powder Handling
Continuous rating
35 Wrms., Peak power
rating 70 W,
Frequency Response
20 Hz 20,000 Hz.

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

sy

Just write your order giving
your credit card number
00 NOT SEND

YOUR CARO

All enquires Stamped Addressed Envelope.
Goods not despatched outside U.K.

Leaflets available for all items listed.
Send stamped addressed envelope.

Everyday Electronics, March 1974

Remember ! one of the

Top Ten Accessory
Awards from
Motor magazine

" PUSH BUTTON

CAR RADIOKIT

NOTE: The ability to solder on a printed circuitboard is
necessary to complete this kit successfully. Circuit diagram
and comprehensive instructions 55p free with kit.

Car Radio Kit

£6.60 + 55p. postage & packing.

Speaker including baffle and fixing strips

£1.35 post paid.

£1.65 + 23p. postage & packing.

Recommended Car Aerial - fully retractable and locking.

EMI SPEAKERS
FANTASTIC REDUCTION

15714A/780. Bass untt on a nigid
diecast chassis. Superior cone material
handles up to 50 watts RMS, and is
treated to give a smooth frequency
response. Resonance 30 Hz. flux
density 360,000 Maxwells. Impedance
at 1 kHzis 8 ohms. 3" voice coil.

Recommended retail price
£40-80.
CURPRICE£18-70 +
f1-50p&p

4
©
.0

.“.0

950 Kit - Five matched speakers and
crossover unit for handling up to

45 watts, frequency response from 20
to 20,000 Hz

Huge 197 147 (approx.} high
efficiency Bass-Speaker with
16,500-gauss magnet built on 3 heavy
diecast frame.

The four 10,000 gauss tweeters, each
3}" dia. approx., are fed by the
crossover which critically adjusts
signal for maximum fidelity. impedance
at 1 kHzis 8 ohms. Bass coil 27, others
0-5". Recommended list price £44-00.

OUR PRICE £25-00 +
f1-50pé&p
Special Offer.

TV

C

Radio and TV Components (Acton) Ltd.

21 High Street, Acton, London W3 6NGI(E)

323 Edgware Road, London W2
Edgware: 9a.m.-5.30 p.m. Half day Thurs.
Acton: 9.30 a.m.-5 p.m. Closed all day Wed.
179



I UK'S LARGEST RANGE OF TRANSISTORS, IC'S |
RECTIFIERS, ALL SEMICONDUCTOR DEVICES

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL

MoreDevices
New Prices
New Ranges

This is a must
for all

FREE BOOKLET
All types of

TRANSISTORS RECTIFIERS
BRIDGES—SCR’s—TRIACS
INTEGRATED CIRCUITS
F.E.T.—LIGHT DEVICES

OVER 1500 DIFFERENT DEVICES Seml-conductor Users
ENTIRELY NEW EDITION ask for booklet No. 36)

SEND FOR YOUR FREE COPY TODAY
INTEGRATED GIRGUITS 57 WEORTANT. oLy basies .

ALL others are not. Henry’s sell only branded Integrated Circuits . . . From TEXAS
...LT.T.... FAIRCHILD . . . SIGNETICS. So why buy alternatives or under
spec. devices when you can purchase the genuine article from us—ex stock
need we say morel

%

Type L) 12429 30/9% | Type 1710 12/29 30/99  Type

tp 4 p p ? £y P P p
SNT400N 0-20 0-18 0-16 | AN7F448N 1-50 1-27 1-13 | BNT4I42N 2-88 288 2-52
S8N7401N 0-20 0-18 0-18 | BN7450N 0-20 0-18 0-16 A SN74145N 1-44 1-44 1 26
8N7401AN 0-38 0-38 0-33 | BN745IN 0-20 0-18 0-18 | SN74147N 2-30 2-30 1-83
8N7402N 0-20 0-18 0-16 | 8N7453N 0-20 0-18 0-16 | 8N74148N 2-01 201 1-63
8N7403N 0-20 0-18 0-16 | BN7454N 0-20 0-18 0-16 | SN74150N £-30 2-30 2-01
8N7403AN 0-38 0-38 0-33 | 8N7460N 0-20 0-18 0-18 | BN7415IN 116 1-15 1-00
8N7404N 0-24 0-21 0-18 | SN7470N 33 0-30 0-27 | 8N74153N 1-09 1-09 0-95
BN7405N 0-20 0-18 0-18 | 8N7472N 0-38 0-38 0-34 | 8N74164N 2-30 2-30 2-01
SN7405AN 0-44 0-44 0-38 | 8N7473N  0-44 0-41 0-37 | 8N74155N 1-15 1-15 1-00
SN7406N 0-40 0-38 0-35 | SN7474N 0-48 0-48 0-42 | SN74156N 1:09 1-09 1-00

8N7407N 0-40
8N7408N 0-28
8N7408N 0-33
BNTI09AN 0-44
8N7410N 0-20
BNT741IN 0-28

38 | SN74TON
19 | BN7476N
28 | SN7480N
38 | BN748IN
16 | BN7482N
-21 | BNT483N
25 | SN74BSN

51 | 8N74157N
32 | BN74160N
50 | 8N74160N
95 | BN74161IN
72 | BN74162N
00 | BN741063N
63 | 8N74164N

20 bt O 1t B o 1=t et G 1O S 1O 1O 10 B D 1= =t 8D Db 1t D4 1O et bt 20 20 20 Bt O 0
- 5
%o

BN7412AN 0-38 0-38 0-33 | BN7486N 50 0-50 0-44 | 8N74165N 2-01 2-01 1-78
8N7413N 0-30 0-27 0-25 | BN7489N 4-32 4-32 3-78 | BN74166N 2-16 2-16 1-89
8N7414N 0-72 0-72 0-83 | 8N7490N ?5 0-70 0-83 | AN74167N 4-10 4-10 3-89
BN7416N 0-30 0-27 0-25 | AN7491AN1-10 SN74170N e
8N7417N 0-30 0-27 0-25 | BN74,mN ? 63 | EN74172N 5:76 5-78 5-04
8N7420N 0O BN7493N 75 0-70 0-63 | BN74173N 1-66 1-668 1-45
BN7422N 0-28 0-28 0-25 | BN7494N 85 0-80 0-78 | BN74174N 1-80 1-80 1-57
AN7422AN 0-38 0 38 0 33 | BN7496N 85 0-80 0-75 | BN74175N 1-20 1-20 113
8N7423N 0-37 0-34 0-32 | BN7496N 00 0-90 0-83 | 8N74176N 1-44 1-44 1-28
8N7405N  0-37 0-37 0-32 | BN74100N 2-18 1-89 1-89 | 8N74177N 1-44 1-44 1-26
8N7427N 0-37 0-37 0-32 | BN74104N 0-60 0-53 0-45  SNT41BON 1-44 1-44 1 26
8N7428N  0-43 0-43 0-37 | BN74105N 0-60 0-53 0-45 | 8N7418IN 5-18 5-18 4-53
8N7430N 0-20 0-18 0-18 | BN74107N 0-51 0-51 0-45 | BN74182N 1-44 1-44 1-28
8N7432N  0-37 0-37 0-32 | BN74110N 0-57 0-57 0-50 | BN74184N 2-16 2-16 1-89
8N7433N 0-43 0 43 0 38 | 8N7411IN 0-86 0-86 0-75 | BNTJI85AN

<50 | BN74116N
<37 | BN74118N
37 | BNT4119N

83 | 8N74188N
68 | BN74190N

BN743BAN 0-57 0-57 0-50 | ANT4)20N 1-05 1-05 0 82 | SN74191N £2-30 2-30 2-01
BN7440N 0-20 0-18 0-18 | BN7412IN 0 57 0-57 0-50 | 8N74192N 2-30 2-30 2:01
8N7441AN0-85 0-79 0-73 | BN74122N 0-80 0-80 0-70 | 8N74193N 30 2:01

BN7442N 0-85
BN7443N 1-50
BN7444N 1-50
8N7445N 2-18

78 | 8N74)23N
-13 | BNT74128N
-13 | BN74126N
-89 | ANT4132N

8N74194N
60 | SNT74198N
80 | BN74196N
8N74197N

@
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BN7446N £:16 2-16 1-89 | BN74138N 0-63 0-63 0-55 | 8N74198N 3-16 3-16 2-77
BN7447AN1-80 1-80 1-57 | 8NT7414IN 1-00 0-80 0-80 ' SN74199N 2-88 2-88 2-52
LARGER QUANTITY AND O.E.M. PRICES PHONE (D'I) 723 3646. PRICING OF
SN7400 SERIES 1S CALCULATED ON THE L NUMBER ORDERED
REGARDLESS OF MIX. SN74 ... HIGH POW LOW POWER
SERIES IN STOCK . . . SEND FOR ‘usT 36, FREE ON REQUEST LOW PROFILE
SOCKETS 14 PIN . . . |Sp 16PIN.. . 17p. B8PIN.. . 14p
TRANS'STOR A SELECTION FOR FULL LIST SEND FOR

BOOKLET 36 TODAY
AAZI3 10p | BCI82 12p ; RYZI3 35p | OU38  85p | ZTX108 10p | 2N3714 1-60
AC107 35p | BCY32 B8S5p | Cl08D 585p | OC44  18p | ZTX 300 14p | 2N3771 175
AC128  20p | BCY39 1:00 | GETILIL OC45  18p | ZTX302 18p | 2N3773 2:28
AC187 20p | BCY55 2-50 p | OL71 18p | ZTX 500 15p | 2N3790 2-25
ACYI7 35p | BCY70 15p | GETI115 75p | OC'72  88p | 2G:301  40p | ©N3B19 35p
ACY39 85p | BCY71 20p | GUETS80 85p “0(717 88p | 2NAPT 15p | UN3866 75p
ADI49 B80p | BCY72 13p | L.M309K oual 28p | 2N706 10p 2N3003 15p
ADIG1 39p | BDI24 80p 1-87 3 25p N
ADI62 39p | BDIA1 45p | MATIZ1 25p | OC140  85p
AF117 20p | BP115 22p | MJE340 50p | OC170 25p
AF118 50p | BFI80 33p | MJE520 85p | OC200 55p
AF13% 33p | BF194 13p | MJE3035 00202 80p
AF186 40p | BFXI3 28p p | OCP71 1-00
AF239 44p | X4 B850 | MPFL05 46p | ORPI2 B5p
ABY27 30p | BFXH8 22p | NKT21748p ORP6O 48p
BA113 10p | BFY50 20p | NKT40480p | P346A 20p
BAX13 8p | BFY51 20p AS 680p | TILLO9 25p
BC107 15p | BFY6td 45p | OA81  10p | TIP29A 48p
BC108 18p | BFY90 75p | OA200 8p | TIPSOA 58p | 2N3038 45p | 40488  75p
BC109 15p | RLY36 625 | OA202 10p | TIP3IA 68lp 40636 1-00
RC109C 14p | B8X20 18p | OC16  85p | TIP41A 24p 40430 85p
BCI13 16p | BUIOS 220 | OC20 1-25 | TIP4uA 80p 80p
BCl47 12p | BY100 15p | OC28  85p | TIB43 26p 2‘(1814 59n
BC169C 14p ' BY127 15p | OC33  55p | V405A 25p | 2N3702 1lp

TBA200 8§ WATT I,C.
Sultable alternative to
SL403D. 5/30 volt oper-
ated, 8/16 ohm % watt

output. N

With elrculll and

data £

Sinclair 1C12 3] e 4
with circuits and data N

6 watt IC with printed

¢lrcult board v

28 volt operated £2-00 e

ZN#4iIC
lnteovaled clreult vadlo as
d by many 1
(PW Jan. 73 Reprint /
Ref. No. 19 for 10p) £1:20

STROBE TUBE
ZFT4A/XTF2. Sult-
able for Dec. '73
Pract. Electronics
£2-5

S$T2(D32) DIAC 25p
CRS1/40 SCR 45p

Ultrasonle Transducers
Operate at 40Khz up to 100 yds.
Ideal remote switching and signalling.
Complete with data transmitter and
recelver new IC clvculh.
Per palr £S5

TA960 IC with locktl £1-80

3015F 7 SEG.
1.C. size compiete with
data price £1-70 each
(digital clock circuits
ref. No. 31,

IN?JOSS - AF117
5 47p ea
100 e 0o it
900 L4 120
1000 -34p 1000 J0p
BY127
25 ...12p ea
100 10p 0C3s
500 9 25 48p ea
1000 e 100 42p
500 i8p
ZENER DlODES | 10 34p
400 mjw BZYB8/ -
BZX83. From 3-3
vol(h- 33 volts 10p LINEAR I,C.
eac
702C (T05) 5p
1-3 watts 5% Minl-
ature Tubulars 709C (T05) 90
IN4700 serles. 709C(D.I.L.)  39p
From 3-3 volt - 33 723C (T099) 90p
volt 13p each. 723C (D.I.L)  9%0p
'h}wn':lan';ﬁ' Stad  msC(D.LL) #sp
series 68 volts — 728C (T099)  45p
100 volts 5% 40p 741C (T05) 50p
each. 741C(D.I.L) Sop
747C (T099) £1-0p
SILICON
RECTIFIERS 745C(D.LL) 610
1 amp serles
IN400Y to IN4007 -
From 6ép ea Sem|-
‘PL5 30"19 PL400O7
4001 to 4
From $p ea Conductor
3 amp
PL7001/IN5400 QUANTITY
Sema tor turl st 36
oy DISCOUNTS
MORE OF
10% 12+, 15%
iVERVTHING 15+" 209% ‘0°'+
HEN RY S | Anyonetype
except where
See pages 180, quantity
181 and Outside discounts shown.
Back Cover of this
magazine. Mlln. order £1-00
BEST VALUE (AL

TRIACS - Stnd. mounting with
accessories

3 AMP RANGE 1-11
Type P.LV Price ea.
SC35A 100v  30p ig
SC358 200v  85p .
SC35D 400v  90p

SC3sE 500v £1-20

6 AMP RANGE

SC40A 100v  90p

SC40B 200v  95p

SC40D 400v £1-20 )
SC40E 500v £1-50

10 AMP RANGE

SC45A 100v £1-05

SC458 200v £1-15

SC45D 400v £1-48

SC4sE 500v £1-35

15 AMP RANGE

S$C50 100v £1-43

SCSOB 200v £1-65

SC50D 400v £1-95

SCS50E 500v £2-25
TRIACS - Additional Types|
40430 TRIAC (T066) 85p

40669 TRIAC (Plastic)

S0p
40486 TRIAC (T05) 75p
NEW RANGES
BRIDGE RECTIFIERS
FEATURES SMALL SIZE AND
LOwW COST Sizes. are approx.
250M/A QUARTER AMP
B025/05 50 PIV 16p
B025/10 100 PIV 13p
txix§”dia

AMP 1-11 Pricing

ype P.LV. Price ea.
B05/05 50v  20p
B0S5/10 100v  22p
B05/20 200v  23p
B05/40 400v 25p
B05'60 27p
+H x L x %" dla
1 AMP P,1.V.
B1/0S S0v  25p
B1/10 100v  25p
B1/20 200v  28p
B1/60 600v  30p
$H x §L x %" dia.
1 AMP P.ILV. T
WO005 50v  29p
wo 100v  30p
wo2 200v  32p
W06 600v JI5p i
4 x §” Tubular
2 AMPS P,ILV. |
B2/05 S0v  35p
B2/10 100v  40p
B2/20 200v  45p
B2/60 BOOV 50p A
B2/100 1000v  55p ol
+H x L x " d(a. 3
4 AMPS P.LV, Y=
B4/100 100v  55p
B4/200 200v  59p
B4/400 400v  65p
B4/600 600v 759 8 L}
B4/800 00v £1-00
+H x iL x " dla.
6§ AMPS P,LV. ey
B6/05 50v  685p |
B6/10 100y 70p
B6/20 200v lon
B6/40 400v
B6/6x0 600v £| MJ

+H x L x &“ dia,
SILICON CONTROLL(D

RiCTIFli

Typ 1-11
ONi AMP (Tos) P. l v

CRS 1 Wp
CRS 1 IDAF |OOv 0p
CRS 1/20AF 200v Bp
CRS 1/40AF ‘OOV 45p
CRS 1/60AF 55p
THREE AMP (1’048)

CRS 3 05AF 40p
CRS S’IDAF lOOv 40p
CRS 3/20AF 200v 45p
CRS 3/40AF 400v 55p
CRS 3/60AF 600v 65p
FIVE AMP

CRS 60p
SiViN AMP (To4a)

CRS 7/100 60p
CRS 7/200 200v §7p
CRS 7/400 400v 85p
CRS 7/600 600v 9p

All types offered subiect to availability. Prices correct at time of press E. & 0. E. 10°., VAT to be added to all orders. UK post, etc, 15p. per order.

RADIO

Henry's:o,

EDGWARE ROAD, LONDON W2

120 Shaft

180

404-406 Electronic Components and Equipment 01-402 8389
309 PA - Disco - Lighting High Power Spund 01-723 6963
303 Bargains Store (Callers only
Home and Car Entertainment Centres. London and branches now open

bury Avenue. London W1 01-437 9692

104 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402
190-194 Station Road. Harrow,Middlesex 01-663 7788/9
354.356 Edgware Road. London W2 01-402 5854/4736

All mail to

303 Edgware Road.
London W2 1BW

All stores open 9 am to
6 pm six days @ week
Hi-Fi - Tape Equipment
Discount Stock List
Free at all stores
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LARGEST RANGE

OF KITS &

EQUIPMENT

MULTIMETERS
{carr. etc. 30p)

M2t0 20K/volt Slimline ¢7%
TLH33D 2K/Volit Robust 7-56
U437 10K/Volt Steel case. AC up to 40 KHz 4-95
U434 20K/Volt with AC current ranges 300
AFt05 S0K/Volt 1195
U433 20K/Volt AC current. Steel case 10 58
U4z Plus Built in transistor tester 10-56
Model 500 30K/Volt 9

OTHER EQUIPMENT

SE250B  Pocket Sipnal Injector 2-10 carr. 15p
SES00 Pocket Signal Tracer 1 79 carr, 15p
TE15 Grnid Dip meter 440kHz-
mHz 15-08 carr. 0p
TE4 AC Millivoltmeter 1-2mHz 18-95 carr. 35p
TESS 28 Range valve voltmeter 19 95 carr. 40p
TE20D 120kHz-500mHz RF Generator
1795 carr, 40p
TE22D  20Hz-200kHz Audio Generator
19-95 carr. 40p
SE3%0A  Deluxe Signal Tracer 12 34 carr. 20p
SE400 Volts/ohms/R-C sub./
RF field/RF gen, 14-75 carr. 20p

New Revolutionary Supertester 680R
680R Multi-tester Accessories
£18 59 Transistor tester
Elactronic voltmeter
Ampclamp
Temperature probe
Guass meter

Signal Injector
Ph-u Sequem:e
EHT P

Shunh 25/50/100A

L
gazas2ess

A SELECTION OF INTERESTING ITEMS
¢ u (X

€3025 Compact transistor tester
E1300 Mono mag. cart, preamp.
51310_ Sltrn mag. cart. - preamp,

D1203 Telump with PU coil
1 Door Intercomm, and chime
Chlllllllc {lights as you talk)
Kw Dimmer/controller
9" Twin spring unit  For
16" Twin spring unit Reverbs
Car Tachometer Electronic
VHF 103 Aircratt Band Corrector
B2005 4 Ch. mic. mixer
82004 2 ch. Stereo mixer
PK3 Kit. Etch your own printed :Irz

BUILO THIS RAOIO
Portable MW |/ LW
radio kil using Mullard
RF/IF module. Features
MW — bandspread for I
extra selectivity. Slow ¥
motion tuning. Fibre \u
glass PVC cabinet. 600MW °
output. All parts £7-98 (battery 229). carr, otc. 320

-
S an
£33252538
TDODDDVVODTDD
P e e o e oo e o o g B
TTVTTOODDODODDD

“Cuvsvavw

EXCLUSIVE: SPECIAL OFFERS

RAJ0 15415 watt
Al;\!pllﬁu (List

MW/LW CARRADIO Rotel

+ or — Earth with spaaker Stereo

and fixings. £6:50 carr./ £52-00) £34

packg. 30p.

8 TRACK CAR STEREO

(- Earth) with speakers in AKAI GXC40

Pods & ﬁxmol £12-58 Stereo cassette

carr/packg. £59-95 carr/packg. 50p.

Portable Banery Cassette Palr  Akai

Yape Player £7-25, phones.

Car Lighter Plug and adaptor !On

tor all cassette and radio PORTABLE CASSETTE
R—

8/74/9 volt oulpul (state TAPE PL

width) £1-95 each forcaror :any around. £7-2%
Rotel Stereophones carr/packg. 20p

RHEB30 £4:30 HANIMAX BCB08 POCKEY
RH700 £6-T78 CALCULATOR WITH

RH430 £3 30 Y. KEY. £28-9

)
°

3EERITS

Wein WS00 Battery/Mains
Cassette Recorder £12-73

recorder,

ADM micro-
£6-95 carr/packyg.

SPECIAL PURCHASES

UHF TV TUNERS
CHANNELS 21 TO 64
Brand new transis-
torised geared Y
tuners for 625 Line \
Receiver IF output.
£2-50. Post 20p.

EASY TO BUILD KITS
BY AMTRON—
EVERYTHING SUPPLIED

Model No.,

310 Radio control receiver

300 4-channel R/C transmitter

345 Superhet R/C receiver

455 AM signal generator .
65 Simple transistor tester

115 8 watt Amplifier

120 12 watt amplifier

125 Stereo control unit

130 Mono control unit

605 Power supply for t15

810 Power supply for 120

615 Power supply for 2 x 120

230 AM/FM aerial amplifier

240 Auto packing light

275 Mic. preamplifier

$70 LF generator 10Hz-1mHz

Sq. wave generator 20Hz-20Khz

SWR meter

Ni-CAD Charger 1-2-12v

STAB Power supply 8-12v 0:25-0-tA

DC motor speed Gov.

Electronic Chaffinch

Windscreen wiper timer

Acoustic switch

Metal Datector (electronics only)

Capacitive Burglar alarm

Guitar preamp,

Delay car alarm

CAP, Dll:haroo ignition for car engine
(-Ve Earth)

Scope Calibrator

Level indicator

120-160mHz VHF timer

Photo cell switch

Electronic continulty tester

Photo timer

Slide projector auto feed control

Acoustic Alarm for driver

Quartz XTAL checker

Signal Injector

vox

ERE¥2FIBERET
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Testakit

Bufter Battery Charger
Capacitive Contact Alarm
Electronic Keyer
Electronic Digital Clock

L]
~
P-1
-

885
850
820

ALL KITS OFFERED
SUBJECT TO

STOCK
AVAILABILITY

Prices correct at
time of preparation.
Subject! to change
without nolice.

BUILD THIS TUNER

MW/LW Rndlo Turner to use wlth an lmplmnr
RF/IF module Ferrite aerial, built

ln battery. Excellent results., Size 1" x 2}" X g~

All parts £4-85, carr, 15p.

MULTI-USE & RADIONIC KITS

10-1 10 Projects

50-1 10 Projects

150-1 150 Projects

T;‘I)coho% (Comn)\unl:nlor
Elec

X4 40 uadia) Prolects

{carr./packing 40p)

All transistor circuits with hand books

Coubmn
t143% 11

All types offered -ubloﬂ to avallabllity.
Prices correct at time of press E &

19% VAT TO BE AOOEO O ALL OROERS.
UK post etc. 15p per order unless stated.

EDGWARE ROAD, W2
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RADIO
LIMITED

SEE FACING
PAGE FOR
ADDRESSES

GARRARD BATTERY TAPE
DECK

GARRARD 2 speed 9 volt tape decks. Fitted record/
play and oscillator/Erase heads. Wind and rewind
controls. Takes up to 4”7 spoocls. Brand new com-

plete with head circuits.
£9-38 carr. 30p

TOP QUAL-
ITY SLIDER
CONTROLS

80mm stroke high
quality controls com-
plete with knobs (post,
etc. t5p any quantity).

SInqlu Log and Lin
10K, 22K, S0K. 100K,

250K 500K. 1 Meg.

45p each.

Ganged Log and Lin

10K, 22K. 50K, 100K,

250K, 65p each

MARRIOT

TAPE HEADS
TRACK MONO or
2 TRACK STEREO
‘t7* High Impedance
-8

‘t8" Med. Impedance
£2-00

R730/E73 2 track mono
Record/Erase low imp.
1%p pair.

Erase Heads for '17* and
‘t8* 150
63 2

Hi imy
43 Evno Head for '03'

track mono.
£1:7

(Quantity discounts
available)

{(Post, etc.
quantity)

SINCLAIR, MINIATURE AMPLI-

FIERS & TUNER/DECODER
AMPLIFIERS (carr., etc. 20p)

15p lny
Complete with knobs.

4-300, 0-3 watt 9 volt SINCLAIR (carr. 20p)
178 PROJECT
104, 1 watt9volt 280 Z30 3-57 Z50 4-37

304, 3watt 9 voit  2-95
855, Iwatt12volt 3-
E1208, 5 watt 12 volt 3-
608, 10 watt 24 volt 4-19
410, 10 watt 28 volt 4-93 AFU £4
E1208. 30 watt 45 voll

L]

EI1210, 24 + 24 walll
12 volt 728
REW 5 watt IC mains

operated Amplifier
withcontrols  £6-30

Stereo 60 Preamp. 7-97
PZS £3-97, PZ¢6 t";’rl

Stereo Preamp.

Audio Filter Unit
Z4015 Watt Amp, 45
Z8025 Watt Amp. 8:95
PZS Mod. for 1 on 2‘1:2

SACH4, 7 + 7 watt
Stereo with controls PZ6 Mod. (S Tab)
£3- 70 1.0n2Z40 198
SAC13, t5 + 15 watt PZ8 Mod. (S Tub)

Stereo with controls 10n 2260 719
£11-78 ;gANSFORMER FOR
8

395
Project 605 Kit 1995

SP40-5 2Z40/Stereo 80/
PZ5 23 Project 805 2695

SP40-6 2Z40/Stereo 80/
PZ6 21713

SP80 2Z60/Stereo 80/
PZ8 39 45

(Transformer PZ8 3 985)

POWER SUPPLIES FOR
EVERY PURPOSE

{All cased uniess stated chassis)
470C 6/74/9 volt 300 MA (includes Multl Adnplor for

Tape Recorders, etc.) 2:15 post 20p
Cnr Lighter Voitage Adaptiors Mm.A (Sllle volitage

Tiv, 9v) S ea. post 25p
Sm 3/6/7*/9 volt 400mA

3-35 carr. 309

HC244R Stabilised version 4:3% carr, 30p
P500 9 vol1 S00m A 2:08 post 20p
P11 24 voit S00mA (chassis) 2:08 post 20p
P15 26/28 voit 1 amp (chassis, 2:00 post 20p
£1080 12v 1 amp (chassis) 428 post 20p
P1081 45v 0-9 amp (chassis) 7-38 post 20p
P12 44-12 volt 0-4-t amp 7-15 post 30p

SE101A 3/6/9/12 voit 1 lmp (Stab.)
19:30 post 25p

RP184 6/74/9/121 -mp (Sllb )
20 post o

FIBRE OPTICS

0:01 Diam, Mono Filament

1-38 per 25 metre reel
0:13  Diam, 64 Fibres
Sheathed. £1:90 per metre

SPRAYS 15mm  Diam.
Mares Tails £9:50.




Everyday Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words). Box No. 20p. extra. Semi-display—£6-00 per single column inch. Advertisements mustbe prepaid
and addressed to Classified Advertisements Department, "EVERYDAY ELECTRONICS,” I.P.C. Magazines Ltd., Fleetway House,

Farringdon Street, London EC4A 4AD.

WORLD RADIO TV HANDBOOK 1974, £3-15.
How to Listen to the World, £2. Delivery
and VAT included. Please send 3p for full
:::l DL.Hvlld McQarva, PO Box 114P, Edinburgh

B FOR SALE

PROFESSIONALLY made Tutor Board.
Varnish insulation. All main holes
drilled. £1 incl, p&p. B. H. Malme,
‘Newhaven’, Mill Lane, East Runton,
Norfolk.

UNUSED DEMO DECK plus every
issue of Everyday Electronics. Offers:
28 Sutton Drive, Cullingworth, Near
Bradford, Yorkshire.

LOUDSPEAKERS—new from £1. Full
range 8in, 4/80, 10WRMS, 60Hz Bass
Resonance, £2-75. All components,
Catalogue 10p. L-State Electronics,
Discove Cottage, Bruton, Somerset.

RECEIVERS and COMPONENTS

MUST GO! Electronic components,
Pots, resistors, capacitors, etc. Send
large stamged, addressed envelope for
list. P. FASOLI, 28 Middleham Street,
Manchester M14 7NG.

7L8 ASSORTED COMPONENTS £1:-63 c.po.
LB ASSORTED COMPUTER PANELS

£1-
3 ASS. M.C. METERS 27-3" £1-15 (25p).
SILICON DIODES 650V 1{A, 35p (5p).
COMPUTER PANELS 5-BC108, Diodes 4-85p
(10p). LARGE PANELS, average 40 transistors,
loads of hi-stabs, etc. 85p L!Sp).
COPPER CLAD PAX. PANELS 5{" x 3{"

8-48p c.p.
VALUPAKS—from 25 to 75p. Send 100 for lats

c.p.

BATTERY ELIMINATOR KITS, Our
well-known Mini Mains Pack Kits now
complete with drilled insulated base
32 x 55mm. Fits into space of most
large transistor batteries. Easy wiring
instructions. Safe, silent mains trans.
former, silicon rects, smoothing capa-
citor, all top grade. For any ONE of
these voltages (state which): 3V,
300mA max.; 6V, 180mA; 9V, 120mA;
18V, 60mA. 1-50 VAT included. By
maif only, UK gost S5p. Amatronix Ltd.,
396 Selsdon Rd., South Croydon, Sur-
rey CR2 ODE.

BEGINNERS, we exist for you. In-
struction, components, constructional
kits. Send S.A.E. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire.

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.

DIRECT FROM MANUFACTURER—a
comprehensive catalogue of UHF &
VHF/FM  aerials, fixing brackets,
chimney lashings, clamps masts,
amplifiers, cable, etc., for the D.LY.
enthusiast. Complete with useful in-
stallation hints. Send 3p stamp to
CLAYDEW ENTERPRISES, (EE), 261
Hardess Street, London S.E.24.

of these and panels etc. Refund on p
J.W.B. RADIO

3 Barnfleld Crescent, Sale, Cheshire M33 INL

Postage in brackets Mail order only

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
lus plus once used. Pack includes
esistors, carbon and W.W,, capaci-
tors various, transistors, diodes, trim-
mers, potentiometers etc. Send £1+ lﬂ"
g. and p. c.w.0. to CALEDONIAN COM-
F'(}NE TS, Strathore Road, Thornton,
e.

TUNBRIDGE WELLS, components
from Teleservice, 108 Camden Road,
';‘lusr(l)gridge Wells, Kent. Telephone

MISCELLANEOUS

” 8 TREASURE TRACER
% MK |" Metal Locator

@ Vancap tuning
@ Britain’s best
locator kit

L} ® Welghs only 220z.
¢ @ Speaker and earphone operation
\} @ Knocks down to only 17in,
@ Prebuilt search coil assemb!
@ Thoroughly professional finis
@ As seen on BBC1 and BBC2 TV
k @ You only need soldering iron,
J‘\ screwdriver, pliers and snips

selling maetal

. Five transistor circuit
Send s.a.e. for leaflet

v £9°80 w1375

35b LANGLEY DRIVE, WANSTEAD
LONDON, E11 2LN (Mail order only)
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RADIO & TELEVISION AERIAL BOOS-
TERS £2-95p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF-
VHF televisions £7-50, carr. £1-50p.
S.AE. for 3 leaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

DON'T LOOK

unless you can resist the temptation to

get these super ‘attention-getters':

Y Pocket-sized MAXI-VOLT Big
4inch Spark Generstor (instant
15,000 volts!). Ready-made, needs
no batteries. Carry it around any-
where. Only weighs about 3 oz.
(85g.) send £1:35 for your Maxi-
Volt now!

% Unique TRANSMITTER/RE-

7lb BARGAIN PARCELS

Hundreds of new resistors, capacitors, pots,
switches. Also crystals, ennguhv panels &
loads of odds & ends. Only £1-98 (40p)

COMPUTER PANELS

Wide varlety from Sp at shop for callers. Or In
packs: 3ibs asstd. paneis £1 (30p); 7ib £2 (40p);
s8lb £13 (c/pd); 12 high quality panels with
trimpots, IC's, power transistors ete. £2 (30p).
S0 panels £7 (80p); Pack of boards containing at
feant 500 components inc at least 50 transistors

880 (20p).
3W TAPE AMPLIFIERS

Very sensitive 4 valve amplifier with tone &
volume controls giving 3 watlts Into 3 ohms.
Only £1-85 (40p); Also available In cabinet with
Txd ker and dard tape deck.
Mains operated, lull; tested. £3 (£1 up to 200
miles, £1-20 over) Suitable cassette £1 (30p).
Spare head 30p.

NEW COMPONENTS: 741C 8 pin DIL or
TO9 32p; BC107 Op, 14 for £¢; OCT1 ditto;
OC140 25p; OC170 t5p; BFY18 12p: 2NI0SS 35p;
XC121 5p; 400V SA SCR 88p; Crofon 84 filament
light guide £9/metre,

SURPLUS COMPONENTS : 500 asstd resistors
£ (20?): 300 capacitors all types £1 (30p); 25 10X
Cfxl'l s 75p (30p); 40 asstd. pots £1 @'1_09).

VAT NOT INCLUDED—ADD 10% TO TOTAL.

SRENIEID EEETRONGS 11

Teol $1-692 2009 & 38 Lower Addiscombe Rd,
Croydon.

SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Finding Guide, S.A.E. orders/
ent&ulrles. atalogue 152. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex Telephone Hastings 29066.

WANTED

E.E. VOL. 1 & 2 WANTED.—Andreas
Follesdal, Bridge House, Wootton,
Woodstock, Oxon.

TURNTABLE for Philips AG.212]1 Disc-
Jockey Record Player. Box No. 1.

EDUCATIONAL

CITY & GUILDS EXAMINATIONS. Make aure
you asucceed with an ICS home study course
for C & G Electrical Installations, Tele-
communicationa Technicians and Radio
Amateurs. Free detalls from:—International
Correspondence Schools. Dept. 731D. Intertext
House, London SW8 4UJ.

CEIVER Kit. No licence
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£5-90 for yours now!

Y Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco's and parties. 'Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too.
Send £€2:20 now!

(All prices include V.A.T., packing,
and postage.)

Send remittance to;

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
(Mail order only)

Or for more detsils, send 15p for lists,

plus free design project sheet.

HOLIDAY FOR BOYS 14/16 years,

August 1974. Tuition and practical

work in electronics, radio production

and tag»e recording, engineering
an

(Kartin d photo%ﬁ)hy. 11 days
in Norfolk—£17-50. te for free
brochure: INTER-SCHOOL CHRIST-

IAN FELLOWSHIP, c/o 1, Hubbard

Road, London SE27 9PJ

COLOUR TV SERVICING. Make the most of
the current boom. Learn the technique of
servicing Colour & Mono TV sets through
new home atudy courses, approved by leading
manufacturers. Also radio and audio courses.
Free details from:—Intermational Correspon-
dence Schools. Dept. 731D32. Intertext House.
London SW8 4UJ.
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TECHUNICAL. TRAINING. Get the quahifica-
tions you need sucreed. Home study
courses in Electronies  and Electrical
Engineering, Malntenance. Rudio. TV. Audio,
Computer Engineering & Programming Also
self build radio kits, Free details from

International! Correspondence Schools, Dept
731D3. Intertext House. London SW8 4UJ

Newest, neatest
systam ever devised (or storing smal
parts and components; resistors,
capacitors, diodes, transistors, etc
plastic units, interlock together in
al and horizoneal combinations. Trans-
plastic drawers have label slots/1D + 2D
ve ramovable Space divider. Build up any size
cabinet for will, bench or table to
SINGLE UNITS (57 21" 21°) ¢l 40 Dozen
[ UNITS n O'Doxen

! I.E 2 drawers in one outer
nu (602) -80 for
EXTRA LARGE SlZE (6D1) £3-40 for 8

PLUS QUANTITY DISCOUNTS!
Order £10 and over Deduct 5°,

Add 35p P. & P. to ail orders b
Orders over £10 PIP|C free.

Please add 10°, VAT to total remittance

tDepr FE 124 CRICKLEWOOD BROAD-
. LONDON N.W.2

—l;l££ 0I-4504M4

INSTRUMENTAL
AUDIO
EFFECTS

SUPER FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM ®v BATTERY (not supplled).
ALL COMPONENTS AND PRINTEO CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE; £2-8¢ post paid.

CREATE 'PHASE"” EFFECT ON YOUR
RECORDS, TAPES ETC.. UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM:-®v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-86 post paid.

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

#8a, LICHFIELD STREET,
WALSALL, STAFFS. WS1 102
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A DEXTER

IMMASWITCH

ALLOWS COMPLETE

» g’

LIGHTING CONTROL

The DEXTER DIMMASWITCH s an attractive
Dimma unit which simply replaces the normal
light switch It 1s available as a complete “ready
to install” umit or “simple 10 assemble” kit. Two
models are available controlling up to 300W or
B600W of all hghts, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion 600 watt £3.52 Kit form £2.97

300 watt £2.97 Kit form £2.42

All plus 12p post and packing

Prices include VAT. Please send c.w.0. 10

DEXTER & COMPANY
5 ULVER HOUSE

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883

SINCLAIR CALCULATORS
Subject 10 the maker's !ull Quarantes. An
i ly fast and after sales
service is provided by Sinclair's famous service
department

Cambridge Kit £23 95 £3-00).

Cambridge Assembled £25 9S (£3 00)

Executive £33 05 (£3-70).

Executive Memory £39-95 (£4 40)

FERRANTI ZN#Y¢
Fabulous integrated circuit radio chip supplied
with instructions £1 20 (23p). Also available a kit
of parts to construct a MW and LW radio. Send
s.a.e. for free leatlet

SINCLAIR EQUIPMENT

Z40 £4 25(63p) PROJECT 605  £10-98 (£2-30)
Z60 £5-38(74p) Stereo 80 Pre-amp £8-43 (£1-05)
Q18 £35-90 (79p) Project 80 Tuner £8-95 (£1-10)
PZS SJ 47 (57p) Project 80 Decoder£5-69 (77p)
PZ8 £8-95(99p) Project 80 AFU lS 38 (74p)
PZ8 £8 20 (84p) Trans lor PZ8 £2-95 (50p)

SINCLAIR
SUPER iCY2

booklet and
printed circuit
-19 (43p)

SWANLEY IC TOMORROW £2-60 (47p)
The world's most powerful IC amplifier. SImllav
appearance to the ICt2 but rated at 10W rms
povudv. Supplied with data but no printed circult
oard. -

lATTERV ELIMINATOR
BARGA

The moll vevnllll

battery eliminator ever
oftered. Swltchod output

of 3V, 4-5V, 8V, 7-5V,

9V and 12V at 500 mA

£3°73 (60p)

ZIPPY CABINETS

VEROBOARDS GIVE A PROFESSIONAL
FINISH TO YOUR WORK

0.""and 0.15"pitch, plain and copper
clad universal clrcmt boards

VERO ELECTROM!

Attractive plastic instrument cabinets in 4 sizes.

Pt 80x50x30mm 88p(25p) P2 115x65x40mm8T7p(30p)

P3 155x90x80mm £9-20 P4 210x125x70mm £1-80
35p) (450)

IC RADIO CHIP TBASSY £2-19 (32p)
The world’s most advanced IC radio chip. Con-
tains RF_Amp, oscillator, mixer, IF Amps, wide
range AGC circuitry and voltage stabillzer, With
data £2-19 (32p). Send s.a.e. for free leaflet. A kit
of resistors, capacitors and IF filters is avallsble
to go with the chip for £9-73 (29p).

S8-DECS AND T-DECS
S-DECS £1-98 (31p)
T-DECS £3-63 (47p)
u-DEC A £3-99 (81p)
1-OEC B £6-99 (81p)

18 dil IC

carriers £1-77 (25p)

DELUXE KIT FOR THE iC12
Includes all parts for the printed circuit and
volume, bass and treble controls needed to com-
plete the mono version £1-53 (26p). Stereo model
with balance control £3-50 (48p).

1C12 POWER KIT
Supplies 28V 0-5 Amps £2-47 (SOp)

LOUDSPEAKERS FOR THE ¢
58 ohm £9-10(27p). 5" x 878 ohm i‘ 85 (37p)

PREAMPLIFIER KITS FOR THE IC12
Type t for magnetic pickups, mics and tuners.
Mono modei £1-30(24p). Stereo model £2:38 (34p).
Type 2 for ceramic or crystal pickups. Mono $8p
(l’lp) Stereo £1- !.(F E).

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

ECONOMICAL QUADRAPHONICS
£9-95 (£1-°30)

Napolex Quadraphonic Synthesizer. Complete,
self-contained matrix system in attractive cabinet.
Just feed ordinary 2%channel stereo into it and

0 4 loud: kers fo obtain the

t
latest experience in sound.

SWANLEY ELECTRONICS
32 Goldsel Rd., Swaniey, Kent.

Please add the sum shown in brackets after the
price to cover the cost of post and VAT.

Official credit orders from schools etc. welcome.
Mall order only. No callers, please. No VAT on
overseas orders which are most welcome.
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ELECTROVALUE

An A to Z guide to
component buying

On the index page of Catalogue 7, between "'Aluminium Boxes''
are over 200 references to contents
amounting in all to thousands of items, classified, described,
often illustrated, and priced. There are many technical diagrams
and data. At 25p, Catalogue 7 is excellent value by any standard.
With the 25p Refund Voucher it costs you virtually nothing when
you order £5-worth or more

and ‘Zener Diodes"

INCLUDING 25p REFUND VOUCHER ALLOW-
ABLE ON ORDERS £5 OR MORE NET VALUE

* A SELECTION FROM EV CATALOGUE

TRANSISTORS
and semi-conductors of many types from
simple dlodes to ICs photosensitive devices

threshold switches, etc. ete.

MINITRON DIGITAL INDICATORS

30151F Seven tible wi®
standard logic modules. '0-9 and declmal point
9mm characters In 16 lead DIL £1-2

Sullable BCO decoder driver 7447 il 15

3015G showing + or — & 1 & dec. pt. £1-20

DALY ELECTROLYTIC CAPACITORS
in cans, plastic sleeved
1000mF/25V 28p 1000/50 41p
5000mF/25V 62p 2000/50 57p
5000/59 £1 18

5000/100 £2 91

POLYESTER CAPACITORS TYPE C.280
Radial leads for P.C.B. mounling. Working voltage
250V d.c

0-01, 0-015, 0-022, 0-033, 0-047 ea. 3p

00680‘ 0:15 ea. 4p

0-225p; 03379 0:478p; 0 6311p: 1 O14p. 1 521p
2:224p

SILVERED MICA CAPACITORS

Working voltage 500V d.c

Values in pFs—2-2 to 820 in 32 stages, each 6p
1000, 1500 Tp: 1809 &p; 2200 10p; 2700, 3600 12p
4700, 5000 15p; 6800 20p; 8200, 10,000 25p

POTENTIOMETERS
ROTARY, CARBON TRACK, Double wipers ‘o
good contact and long working life

P.20 SINGLE linear 100 ohms to 2:2 mepohms

es. 14p.

P.20 SINGLE log. 47 Kohms to 2:2 megohms
ea. 14p.

JP.20 DUAL GANG linear 4-7 Kohms o 2-2 meo
ohms, ea

JP.20 DUAL GANG loqg. 4 7 Kohms to 22 meq
ohms, ea.

JP.20 DUAL GANG Log/antilog 10K, 22K, 47K
1 megohm oanly ea. 46p

JP.20 DUAL GANG an(lluo 10K only, 48p

2A DP mains switch with nn¥ of above 14p extra
Decades of 10, 22 and 47 only avallable In ranges
above

SLIDER POTENTIOMETERS
Linear or log. 10K to 1 meg. in all popular values
en. 30

ELECTROLYTIC CAPACITORS

Axjal Lea:

oF 3V 63V IOV 16V 25V 40V 63V 100V
0-47 1tp 8p
1-0 11p 8p
22 1ip 8p 9
47 11p Sp 9% 8p

10 8p 9p 2p 3p

22
47
100
220
470
1,000 11p 13p 13p 17p 20p 25p 41p
2,200
4.700
1¢ 000

DISCOUNTS
Available on all items except those shown with
NETT PRICES. 10", on orders from £5 to £15. 15
on orders £15 and over.

PACKING AND POSTAGE FREE
in UK, For mail orders for £2 list value and
under, there is an additional handling charge of 10p
GUARANTEE OF QUALITY

AN goods are sold on the understandlno that they
conform to ers’ and
satistaction is guaranteed as such—no rejects
‘seconds’ of sub-standard merchandise is offered
for sale,

V.A.T. Prices quoled do nol include
V.A.T., for which 10% musl be added to
tolal netl value of order. Prices subject to
alteration without nolice. S.A.E. with
written enguirics plcasc

RESISTORS
Code  Watts Ohms

©

10-99 100 up
(see nole below)
75

1/20 82-220K 9 3

[ 113 4 7-470K 13 11 0-9 nett
(5 1/2 4:7-10M 13 11 0-9 nett
[ 3/4 4:-7-10M 15 1-2 0-97 nett
C 47-10M 32 235 1-92 nett
MO 10-1M 4 3-3 23 nett
ww 1 0-22-3-9 9 L] 8
wWw 1-10K 7 7 [3

WW 7 1-10 8

K

Codes: C—carbon film, hloh .lablllly, low noise
MO—metal oxide, Electroshi TRS, ultra low nolse

WW—wire wound, Plessey.
Values: All E.12 except C1/3, C3/4, MO 1/2
10, 12, 15, 18, 22, 27, 33,39, 47, 56, 68, 82 and the
decades,
€24; as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62
75, 91 and thelr decades
Tolerances: All 5% except MO 1/2 at 2%, WW. al
10% & 0-05Q
Prices are in pence each tor quantities of the
same ohmic value and power rating. NOT mixed
values. {Ignore fractions of ane penny on total
value of resistor order.)
100 price rates for units of 100 onty.

ZENER DIODES full range E24 values: 400mW
2-7V to 36V, 14p each; 1W: 6-8V to 82V, 21p each
1-5W: 4-7V to 75V, 48p each, Clip to increase 1:5W
rating to 3 watts (type 266F) 4p

TRANS FORMERS —MAINS

MT3 30V/2A plus 4 taps £3-70
MT103 50V/1 A plus 4 taps £3-40
MT104 50V/2A plus 4 taps £4-70
MT127 60V/2A plus 4 taps £5-10
13TO513V/{A, CT £1-68
28TOS + 12V, 2-0-2V £1-70

GIRO ACCOUNT No. 38/671/4002
All postal communications, mail orders
etc. to Head Office at Egham address,
Dept EE.3.

28, ST. JUDES ROAD, ENGLEFIELD GREEN EGHAM, SURREY TW20 0HR

Telephone Egham 3603

Telex 264475

NORTHERN BRANCH: 680, Burnage Lane, Burnage Manchester M19 1NA

Telephone (061) 432 4945

Hours of business 9-5.30 p.m., 9-1.30 Sat. Manchester closed 1-2 p.m. daily.

Escutcheon plates, black, white or light grey, ea, 10p
Control knobs bik/wht/red/yel/grn/blue/dk. oOrey/
It grey, ea, 6p.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore PA 19081,

Publlshed approximately the third Fri of each month by [PC Magazines Ltdy, Fleetway House, Farringilon Mtreet, Lomlun, E.C.4 4AD. Printed in England by Lulex Printers Ltd., ,
Dunstable, Beds, Sole Agents for Australia and New Zvaland—Q@Qordon & Gotoh (A/Bia) Ltd. Bouth Africa—Central News Agenoy Ltd, Publisher'a Subsoription Rute (Inoluding posta
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Dvh::hervrlu di a of In a or In any unauthorised cover by way of Trade, or aftixed to or as part of any publication or advertiving, literary or pictorial matter
whatsoever




Over 150
ways to

engineer a
better future

ﬁ@ﬁg A BETTER Jom

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.LE.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.I.LE.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 quictly 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 T received a letter from the Institution informing that my
application for Associate Membership had been approved. T can honestly
say that this has been the best value for money | have ever obtained — a
view echoed by two colleagues who recently commenced 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”.—Student J.A.Q. Dublin,

My training with B.LLE.T. quickly changed my carning capacity and,
in the next few vears, my ecarnings increased fourfold” —Student
C.C.P,, Bucks.

AINO QUT 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 ahead or of opening up new opportunities for yourself. 1t
will cost you a stamp to find out how we can help you. Write to
B.LE.T. Dept. BEE29, Aldermaston Court, Reading RG7 4PF,

ately the third Frulay of eacl nth by IPC Magazines
le Agents for Australia and New Zealand

Published appros
Dunstable, Bed

Gapdon & Gotch
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' otherwize 1+
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Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareerfora
better future.

}é— = mmCUT QUT THIS COUPONam s e s
Tick or state subject of Interest.

i Post to address below. I
MECHANICAL DRAUGHTSMANSHIP  A.B.T.Clerk of
Soclety of Instituteof Works
Engineers— Engineering Construction
AM.S.E.(Mech.) O Designers Surveyors Insti-
Institute of (A.M.IED.) tute—L.C.S.I. I
Engineers& General CITY & GUILDS
Technicians Draughtsmanshipn General Bullding
(AM.LE.) Elec. Draughts- (all branches)

CITY & GUILDS manship Heating & Vent.

I Gen. Mech. Eng. Architectural Inst. Clerk of I
Maintenance Eng. DraughtsmanshipO orks
Welding Technlecal Site Surveying
Gen. Diesel Eng. Drawing Health Engineer- '
Sheet Metal Work ing
Eng. Inspection RADIO & TELE- Road Construc- I
Eng.Metallurgy [ COMMUNICATIONS 507 . o
ELECTRICAL & CHS CUIEDS? Estimates I
ELECTRONIC ydrautics
Soclety of g}%‘c\et:x(!}lﬁsiLDS Structural Eng. l
AMSE (Elec) 0 Lelecoms

I EIT?EG'IL GU ILDS Eng "ol TV ﬁivfcﬂ%ural Eng.O I

en. Electrica i \ .a
Engineering PadloAmateurs Councilof Eng.
I Electrical Radlo Servicing Institutions I
nstallations TV Servicing Farm Science
Electrical Maths O colour TV Plastics
I g?mpute;' I
ectronics .
AUTOMOBILE & Supplement
B lcEns, ' AERONAUTICAL |
& Electronics Instituteofthe

I (withkit) Mator Industry I
”.‘;‘5‘6‘.?5{15#' & r&% LM(‘EUILDS - 1
; |
Institute of Cost Auto Eng. G.C.E
& Management Gen. Auto Eng. B Il
Acctnts, Motor Mechanics — choose from
Computer Auto Diesel Eng. ‘0 & ‘A’
Programming Carage M 42 58 ‘0" & ‘A I

, e - N
38{',?5’;’“2‘;“ - neering Certs. level subjects.

I Gen. Production Gen. Aero Eng. - I
Eng.

Estimating & CONSTRUCTIONAL I
Planning Soclety o
Storekeeping Engineers— Coaching for many

I,mmagement A.M.S.E.(Ctv.) O ezams, including I
Skills Institute of Bulld- C & G and assistance

I Quality Control O ing—L.L.O.B. O in ONC/HNC. I

| To B.LE.T., Dept. BEE29

| Aldermaston Court, Reading RG7 4PF

NAME

Block Capitals Please
ADDRESS

OTHER SUBJECTS

Accredited by C.A.C.C.

BETTER TOMORROW =
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l—l
BEE29 I
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BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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| DONT RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES

Order your latest Henry's Catalogue Price 55p post paid
plete with Di 1t Vouchers

Henryy/

BUILD THE BUILD THE NEW

T E x A N HENELEC STEREO

Now built and 20420 WATT IC STEREO FM TUNER

of satisfied cus- AMPL'F‘ER A completely new high stal
tomers.

M aranuy,

ility stereo FM tuner. Features variable

. . Asfeatured b capacity .diodo tuning, stabiliser power supply, 1IC Decoder, high gain
d ;-!:Tu.r!fl' .shim Practical Wireless : 97 low noise. IF stages. LED
esign, overall size in indicators, Tuning meter, AFC,

cabinet 154in x2}in x 6fin
6-1C’s, 10 cransistors, stabilisers,
Gardeners low field transformer, Fibre
Glass PC Panel, complete chassis work.
Now available built and tested as well
as in kit form.
HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURE5—DEVELOPED
TEXAS ENGINEERS FOR PERFORMANCE, BY

Easy to construct and use.
Mains operated. Slim
modern design with fibre
glass PC, teak cabinet,
etc. Available as a kit to

build or ready built.
Overall size: 8in x 2}in
x 6)in. Produced to give !
high performance with a

7
RELIABILITY AND EASE OF CONSTRUCTION, < oz ety : .
FACILITIES, Onjoff switch indicator, headphones s/ D) reslisciclprice R antlliat 2
socket, separate treble, bass, volume and balance controls, o /4 Ref. No. 5, 30p.) Henry's
scratch and rumble filters, mono/stereo switch, input selector; are sole discributors UK and Europe.

Ehl. P.U., R.dilodTunfr'RAl;‘. C:g?e;(l):ered for Mic, Tape, Tape-head, etc.
onstructional details Ref. No. 21, 30p. . .
Distributed by Henry's throughout UK. Klt prlce £21 ° oo ( + VAT)

FREE Teak cabinet with complete kit.
. .vat.s0s | EXCLUSIVE ortuitandiened  £24°95 ( + VAT)
e £28°50 Lo | pEcca KeLLy

PRICE carrpacking} or

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
ADE BY [} O INT

f + VAT » 50 M EMI TAPES LTD. T ! ERNATIONAL
buikt and £35 O 00 (,.,,,p“;;,.,,p SPEAKERS STANDARDS ESPECIALLY FOR HENRY'S.ALL POST PAID
tested as illustrated 12 watt speaker Tweeter LESS TMAN  REC. PRICES, COMPLETE WITH LIBRARY

o 8in E)“’Irdidb::“d . CASES.

an elinex Dom radiator plus
EARN YOURSELF EAS_Y_,_, :rmsovﬁl;ﬂl"oﬂ per pairl o;' systems e :I‘;’O 6':; I‘(;'; 2::;; /

(carr/packg. 40p) or built into ven- | £1- g g 7 -
MONEY, WITH GO - Qb - . eered cabi size 18 X 12 x 6jin. 90 €133 €257 €420 41028 f{ce - ,
PORTABLE A2 - €950 pair (carr. £1). Cr—fisi 15 €500 €15 el s o
DISCO 06 68 6 B ) ‘ : %&L.
EQUlpMENT 2 | Quantity and trade enquiries invited. = -

_ "I'FI TAPE f LEARN A LANGUAGE—complete with phrase book. German,

DISCO MINI: A complete portabl
fitted mixer/preamp, 2 decks all faciliti
As above but with Slider Controls .
100 watt amplifier for above

French, Spanish, Italian. £1-36 per course. £5 for any 4.

EQUIPMENT

50
£42-50 U.K.'s largest range U

S|DdLSI00: l'oo wate mixer/amplifier with o with discounts l;\d Lo v“ COST Hl'FI SPEAKERS
slider controls .. . a6 .. 9- demonstrations for :
R50: 50 watt mixer/amplifie 0o .. £49-50 callers. Latest stock lists on request SPECIAL OFFERS
RI100 100 watt mixer/amplifier .. .. {57.50 (Ref. No. 17). EMI i3in x Bin—full range speakers (post 20p each or 30p pair);
DISCO AMP: 100 watt mixer/amplifier Phone 01-402 4736 for Barclay/Access *(50TC—8 ohms Twin Cone 10 watt, £2:20 each or £4 pair; *450 10
chassis unit .. 0o a0 .. £73-00 Card, Direct orders and latest prices. watt ¢/o Twin Tweeters 3, 8 or |5 ohms, £3:50 each or £6-90 pair; EW
DISCO MIXER/PREAMPLIFIERS (O/P 15 watt 8 chms c/o Tweeter, £4-30 each or £7-90 pair; 350 20 wartt
'soétlr(w 6-100 W“lll)mnli ars): 43150 c/o Tweeters 8 or |5 ohms, £7-50 each or £14-20

rotary controls): o e oo 3 / pair,
SDLII (slider controls): .. oo .. 458-50 TRANSISTORS/ * Polished wood cabinet £4-80, post 35p.
DISCO VO X (slider controls): The com- SEMI ONDUCTORS 8 ohms full range (post 20

A p)
plete disco preamp. .. . £72:00 c FRA4in 5 wact, £4; FRES 6iin 10 wact, £5-50;

DJ100: 100 watt power amolifier f;?'r above £49-50 | s largest range for every appli- FRB Bin 15 €6.95; FR23 9 x 6in |5 watt,
3 channel 3kW sound to light .. €360 | capion, Sonall quantity discounts, £6-00, n 19w ! !
DJ4O0L: as 0L plus built-in microphone .. £47-50 Mso Trade. Export and Industrial

DIMAMATIC. 1kW adjustable speed auto enquiries invited. Latest stock list BASS AND MID RANGE—8 ohms (post 20p)
s ceo e we e .. #2800} (Ref No. 36). Including valves on AAI12 5in 15 watt, £3-30; BI10 Siin 15 watt,

arlsbro Reverberation Unit . oo 44400 | pooiese. €5-60; B200 Bin 15 watt, £6-45; B139/2 13in x Bin

BE .. .. . . ﬂ:g 30 watt LF, £10:25,
SUPERSTROBE .. .. .. .. £45.00 TWEETERS AND CROSSOVERS (post 20p)
Disco anti-feedback microphone . .. £11.95 ELECTRONICS SUPPLI ES K2006 10 watt 8 or 15 ohms, £2-10; FHT6 15 watt BI:JU;J, o.;oa; K:OI [}
Sile 150 gacs Hiquid wheel projector .- {1030 | Specialivs in electronics for more | 38 S0 SoR0T KON R0 R0 NS Sk var. <l e
150 watt QI cassette wheel projector . £50-00 than 30 years. Trade and industry N : '
Spare Effects and Liquid cassettes, large supplies — every type of component SPEAKER KITS (carr. exc. 35p)
range of patterns .. .. £6-00 and equipment. 20.2 Bin 30 watt, £10 each; 20-3 Bin 40 watt, £15 gn:h: LINTON 2
£12:95 20 wate, £15-95 pair; GLENDALE 3 30 wate, £28:95 pair: DOVEDALE 3

Mini l_Fot bank fitted 3 lamps .. oo
Auto (mini with flashers) .. .. £17.00 50 wate, £42 p:
Bubblamaster with | gal. liquid . . oo

MIXERS/MICS/SPEAKERS/LIGHTING

KEF KK2, £20-40 each; KEF KK3, £32 each.

U.K.'s largest range of Disco lighting SlNCUlR PROIECT 80
6in liquid wheels .. s o0 .. £5.00 ) .
FREE STOCK LIST Ref, No. |8 ON REQUEST A complete kit, packaged in a polystyrene con-
AKG/RESLO/DJ/CARLSBRO/EAGLE tainer and taking about 3 hours to assemble—
CHASSIS AND COMPLETE SPEAKER that's the Sinclair Cambridge pocket calculator
SYSTEMS, MEGAPHONES, TURNTABLES, A from Henry's. 5ome of the many features include
PUBLIC ADDRESS COMPONENTS, MICS,, Stereo Preamplifier .. £11.95 interface chip, thick-film resistor pack, printed
STANDS, MIXERS, CABINETS Audio Filter Unit | .. 1695 circuit board, electronic components pack,
Z40 |5 watt Amplifier £5-45 Size: 4}in long x 2in wide x fiin deep.
260 25 watt Amplifier £6-95 Free of charge with the kit for the more advanced
PZ5 Mod. for | or 2 240 {498 technologist is a 32-page booklet explaining how
PZ6 Mod. (5 Tab) | or 2 to calculate Logs, Tangents, Sines, etc.

Z40 .. o0 .
PZB Mod. (5 Tab) 1 or 2

anEsré’mEd'ron" 798 Price £24' 95 (+ VAT)

. . £393

N:#::OTSENCE;DER ‘3:: Also assembled £27 . 20 (+ VAT)

All items post paid, ready fo use

All prices carr. paid (UK) (VAT EXTRA),
Barclaycard/Access call, write or phone your order
01-723 6963 —easy tarms for callers.

i ipti i ha ithout noti
109, VATTO BEADDEDTO ALL ORDERS. EXPORT SUPPLIED. Prices and descriptions :orre:t;:;uac Ef p?-’:‘ius;:f'f;c‘) :::lsr;::'v:;‘ti’t::‘:“r;:it:‘::
Like a permanent job at Henry's! Experienced and trainee salesmen required. Tel. 01-402 8791.

404.406 Electron ¢ Components and Equipment 01-402 8381 All mail to

309 PA - Disco - Lighting High Power Sound 01.723 6963 303 Edgware Road
RAD'O 303 Bargains Store (Callers only) London W2 1BW

Home and Car Entertainment Centres London and branch 0w open I 3 nSamto
I_IMITED 120 Shaftesbury Avenue London W1 01 437 9692 d

104 Burnt Osk Broadway. Burnt Oak Edgware 01-952 7402

EDGWARE ROAD, LONDON WZ 190-194 Station Road, Harrow Middlesex 01.663 7788 9

— ==

354.356 Edgware Road. London W2 01-402 5854/4736 Free at all stores




