
An exciting hobby,.. for everyone

everyday FE1V4

electrcnics
MOE TO MEASURE...
ESPECIALLY
FOR Yeal

* INEXPENSIVE  EASY TO BUILD
PROFESSIONAL FINISH

-X- FOR ALL CONSTRUCTORS -
AND EXPERIMENTERS

INTRODUCTION

to C's



NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.

BUILD THESE PROJECTS WITHOUT
SOLDERING IRON OR SOLDER.

 140
Total Building Costs

Z7.23 P P t Ina 44p.
(Overseas P & P
£I .85p.)

(+ 10% VAT 72p)

* 4 Transistor Earpheze Radio *
Tracer * Signal Injector * Transistor

Tester NPN-PNP * 4 Transistor Push
Full Amplifier * Transistor Posh Pull Ampli-
fier * 7 Transistor Loudspeaker Radio MW/LW
* 5 Transistor Short Wove Radio * Electronic
Metronome * Electronic Noise Generator
* Batterylese Crystal Radio * One Transistor
Radio * 2 Transistor Regenerative Radio
* 3 Transistor Regenerative Radio * Andibie
Continuity Tester * Sensitive Pre -Amplifier.

* 24 Resistors * 21 Capacitors * 10 Transistors
*31 loudspeaker * Mica Baseboard * 3 12 -way

connrotoni * 2 Volume controls * e Slider Switches
* 1 Tuning Condenser * 3 Knobs * Ready Wound

MW/LW/SW Coils * Ferrite Rod * 60 yards of wire *
yard of sleeting, etc. *Parts price list and plans 511p (FREE with Parte).

ROAMER
TEN
with
VHF including alt-
ers/1.10 Transistors.
Latest 4" 2 watt Fer-
rite DIsguet Loud-
speakers, 9 Tunable
Wavebands. 21W1,
MINS, LW, SW1, SW2, SW3, Trawler Band, VHF
and Local Stations also Aircraft Band. Built in
Ferrite Rod Aerial for MW/LW. Retractable, chrome
Plated 7 section Telescopic Aerial, ran be angled and
rotated for peak short wave and VHF listening. Push
Pall ontpnt using 600 mar Transistors. Car Aerial and
Tape Recording Sockets. 10 Transistors pins 3 Diodes.
Ganged Titling Condenser with VHF section.
Separate coil for Aircraft Band. Volume
on/off. Wave Change and tone Control. Attrac-
tive Case in black with silver blocking. Sire
9" x 7" x 4". Easy to follow instructions and diagrams.
Parts price list and plans 80p (FREE with parts).
Total building costs a-50 P. P. 4(Overseas P. @ P. 81-85) Ina 52p

10% VAT 35P)

POCKET
FIVE
3 Tenable waveband,.
Ar.w./L.w. and Trawler
Band. 7 stages, 5 tran-
sistors and 2 diodes.
supersensitive ferrite rod
aerial, moving coil loud-
speaker, attractive Black
and Gold Case. Size

x x or approx.
Plans and parts price list
15p. (Free with parts).
Total Building Costs

(Overseas P &P 1.2.5p) £2.28 11:6,,
10%: VAT 22p)

TRANSONA
FIVE

Wavebands, transistors
and speaker as Pocket
Five. Larger Case with
Red Speaker Grille and
Toning Dial.
Plana and parts price
list 15p (Free with parts).

Total Building Costs £2.50 P P(Overseas P S P 1.25n) Ins. 261'
(+ 30% VAT 25P)

NEW
EVERYDAY
SERIES
Build this
exciting New
series 01 designs
E.V. 5 5 Transistors and 2 diodes. MW/LW
Powered by 40 volt Battery. Ferrite rod aerial, tuning
condenser, volume control, and loudspeaker. Attractive
ease with red speaker grille. Size 9^ x 51" x 21"
approx.
Parts price het and Plans 15p. Free with Parts.
Total Building Costs £2.73 3&01,

(Overseas P t P el.25P)
( + 10% VAT 27p)

E.V. 6 Case and looks as above. 6 Transistors and
3 diodes. Powered by 9 volt battery.Ferr)te rod aerial, 3"
loudspeaker, etc., MW/LW coverage. Push Pull output.
Parte price list and Plane 15P. Free with Parte-
Total Building Costs £3.60 Th.".PSOp

(Overseas P & SI.95p)
+ 10% VAT 261')

E.V. 7 Case and looks as above. 7 Transistors and
3 diodes. Six wavebands. MW/LW, Trawler Band,
SW1, 8W2, SW3, powered by 9 volt battery. Push
Pull output. Telescopic aerial for short waves. 3" loud -
Weaker. Parts price list and easy build plans 20p.
Free with parts.
Total Building Costs £4.08 ,P P.3%

(Overseas P t P £1.85)
(-1 10% VAT 40P)

ROAMER
EIGHT Mk 1
NOW WITH
VARIABLE
TONE CONTROL

Tunable Waveband. 31W1. M.W2. LW, SW 1, SW2.
SW3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele
sropic aerial for Short Waves. Push pull output using
600nsW transistors. Car aerial and Tape record sockets.
Selectivity snitch_ 8 transistors plus I diodes. Latest.
4" 2 watt Ferrite Magnet Loudspeakers. Air spaced
ganged tuning condenser. Volume/on/off, tuning, wave
change and tone controls. _Attractive ease in rich
chestnut shade with gold blocking. Size 0 x 7 x 41n.
approx. Easy to follow instructions and diagrams.
Parts price list and plans 25p (FREE with Darts).
Total Building Costs £6.98 "B
(Overseas P. A P. 61-85) Ins. 47p

TRANS EIGHT
8 TRANSISTORS and 2 DIODES

6 Tunable Wavebands; MW, LW.
SW1, SW2, SW3 and Trawler
Band. Sensitive ferrite rod aerial
for M.W. and L.W. Telescopic
aerial for Short Waves. 3in.
Speaker. 8 improved type trans-
istors plus 3 diodes. Attractive case in black with red grille, dial and black
Imola, with polished metal Inserts. Size 9 x 55 x llin, approx. Push mill
output. Battery economiser switch for extended battery life. Ample power to
drive a larger speaker. Parts price list and plane 25p (FREE with parts).

Total Building Costs £4.48
P(Overseas P & P 21'20 Ins. 33p

(+ 10% VA.T. 44p)

 Callers side entrance "Lave lie" Shop Oper....=wo

I

1+ 10% VAT 65P)

NEW
ROAMER
NINE
WITH
V.H.F.
INCLUD-
ING
AIRCRAFT
Nine Transistors.
9 Tunable wave-
bands as Roamer
Ten, bulk in
ferrite rod aerial fur MW/I.W. Retractable chrome
plated telescopic aerial for VHF and SW. Push Pull
output using 600 mw transistors. 9 Tranaistors and
3 diodes, tuning condenser with Val.F. section,
separate coil for aircraft, moving coil loudspeaker,
volume ON/OFF and wavechange. Attractive all white
cane with red grille and carrying strap. Sire 91"
7" x 25" approx. Parts Price list and Plants 30p
(FREE with parts)
Total Building Costs £6.95 Lt.:4p.

(Overseas P & P 81-85p)
( + 10% VAT 69p)

Build Radios.
Amplifiers. eta.
from easy stage
diagrams. Five

units including
=Sift unit
to construct

Components include:
Tuning Condenser: 2 Volume Controls: 2 Slider
Switches: Fine 3" Tone Moving Coil Speaker: Terminal
Strip: Ferrite Rod Aerial: 2 Plugs and Sockets:
Battery Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
Resistors: Capacitors: Three r iCuobs. Unite once cons-
tructed are detachable from Master Unit, enabling
them to be stored for future use. Ideal for Schools,
Educational Authorities and all those interested in
radio construction.
Parts price list and plans 25p (FREE with parts).

Total Building Costs £550
(Overseas P & P E1-851 lee. 33P

( I- 10% VAT 55P)

ROAMER SIX
Case and looks
as Trans -Light

Tunable Wavebands MW, LW, SW1, SW2. SW3,
Trawler band plus an Extra Medium waveband for
easier tuning of Luxembourg etc. Sensitive ferrite rod
aerial and telescopic aerial for Short Waves. 3in.
Speaker. 8 stages -6 transistors and 2 diodes. Attrae-
tire black case with red grille, dial and black Iambs
with polished metal inserts. Size 9 x 51 x 211n.
approx. Plans and parts price list 25p (FREE with
parts).

Total Building Costs £3.012 P P &
(Orerseas P. & P. 61.85) v Ins. 31P

+ 10% VAT 39p)

RADIO EXCHANGE CO

61a HIGH STREET, BEDFORD, MK40 ISA Tel. 0234 52367

Reg. no. 788372

I enclose £ for

Name

Address

(Dcpl. E.E.27.)



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

Ever had Component Problems ?
problems of choosing your components?

Problems of getting them quickly?2
j Problems of locating a supplier?

OR °I have creE
RAOated

a cDatai logu(C

LTD

4
organisation that between them solve
your problems simply & economically

toApb4olvie p
compoNeNilv

PUT US TO THE TEST
FIRST YOU'LL NEED THE CATALOGUE.
SEND COUPON with 77p CHEQUE or P0.

The Catalogue is crammed full with details of 6,785 items,
of which about 1,750 are illustrated. It costs only 77 pence,
including post and packing, and each copy contains 10
vouchers worth 5p each.
Of course, you can call at our shop (we're open 9 to 5.30
Monday to Saturday, except Wednesday 9 to 1) and get
just what you want straight off the shelf. Incidentally, a
catalogue bought this way will cost you only 55 pence.
Whether you order by post or buy over the counter you
should join our Credit Account Service. It's the simple
and convenient way of buying all your radio and electronic
components. We supply pre -paid envelopes and order
forms, and no matter how many orders you send us you
make only one payment per month. Full details and entry
forms are in the catalogue.

r MMMMMMMMMMMM
Only 55p. plus 22p PACK VGD

POST THIS COUPON
with cheque or P.O. for 77p.

only to cusaomers
in thhepeU.K.

price of
t7n1I to BFPOapre addresses

11 Name

Address

1

HOME RADIO (Components) LTD. (Regn. No. London 912966)
Dept. EE,234.240 London Road, Mitcham CR4 3HD

MMM si
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CRESCENT RADIO LTD

11 & 40 MAYES ROAD, LONDON Nil GIL 888 3206
10% VAT TO BE ADDED TO ALL GOODS & CARRIAGE PRICES

7" x 4" LOUDSPEAKER
A top, quality
speaker ideal where
small size is Import-
ant. Manufactured
by E.M.I. for a well-
known hi-fi act
maker. Size: 71n. x

4in. Impedance: 8 ohms. Flux:
38,000. Max. Free range: 9014. to
12kHz. Power handling: 5W.
Unbeatable. Price: 61-60. Free
postage on this item.
CRESCENT P.300. DISCO CON-
TROL PACK.
A control unit which when connec-
ted to twin decks makes a disco of
professional quality. We supply a smart front panel which incorporates
controls, switch and input sockets. The control module, LC. construction,
incorporating. mixing. pre -amp and head -phone listening amplifier.
The power pack enables this unit to work from the standard mains.
 Inputs include Hit. Tape/Cassette and Twin Decks.  Contents include
Mic. Tape. Each Deck and P.P.I. Full instructions arc included with
every Pack. MONO = £14 plus 20p PP. STEREO = 417 Phis 20P
FP. Send a S.A.E. for more information.

-111ilmal "CRESCENT"
DIGITAL
CLOCK KIT

24 Hour Nixie Digital Clock
Kit We Supply:
* A complete set of components
* A complete set of easy to

follow instructions
* Printed circuits made to

make construction as simple
as possible

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

4U1 for the price of the com-
ponent..
Please send S.A.E. for more
information. 12910 Inc. & P.

STEREO MONO HEADPHONE
VOLUME CONTROL BOX
Plug Stereo phoern into this control box
and yon then incorporate a right and
left hand volume control and a stereo/
mono switch. Coinplete with stereo lack
plug and 2 to cable.
A Bargain at £1. Plus 10p P. & P.

TWO WAY STEREO
'ADAPTOR
Stereo jack plug to two
stereo line sockets com-
plete with 110 mm of
cable. For plugging two
stereo inputs into one A
Bargain at 859 plus 5p P&P.

LOW VOLTAGE AMPLIFIER Few only et L1.75
5 transistor amplifier complete plus lap P. & P.
with volume control, is suitable
for 9V d.c. and a.C. suPPlies.
Will give about 1W at 8 ohm
output..
'With high IMP input this am-
plifier will work as a record
player. baby alarm,
ctc., amplifier.

"CRESCENT" CATALOGUE
II you are a constructor you
should own a copy.
Send 20D inc. Postage_
MINI LOUDSPEAKERS
21' (57mm) 40ohm - 609
sr (57mm) 80olun - 50p each
Please include 51). P. & P. up to 3
Mini -Loudspeakers

MAIL ORDER
DEPT.
No. 11

MAYES RD.
LONDON

N22
AIL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

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

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685
TRI-VOLT BATTERY ELIMINATOR
Enables you to work your transistor
radio, amplifier, or cassette. etc. from
A.C. mains through this compact
eliminator. Just by moving a plug

you can select the voltage you require - 6v, 74v
or 9 volts. This means all your transistor power
pack applications can he handled by thin one unit.
Approx. eine: sr a sr a 35", OUR PRICE -
£2-75p t 10p. P. A P. Same model suitably wired
for the Philips Cassette - 23.00 + 10p. P. & P.

"CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER

U . RID:JD . IT
We supply the three modules
for you to build this Disco-
Croup-P.A. amplifier into the
cabinet of your choice.

* THE POWER AMP MODULE
SP 100W
170W. rams. sq. wave 300W
instantancons peak into P ohm
160W into 16 ohm). 114-28.
care. 45p.

* THE PRE -AMP MODULE
Four control pre -amp, Vol.
Ilass. Treble. Middle control,
Designed to drive most ampli-
fiers rising F.F.T. first stage -
23 -98 ear, 25p.

* THE
ULE PS100POWER

SUPPLY
MOD
Is supplied complete with the
mains transformer. 29-66, carr.
50p. Complete fixing instruc-
tions are supplied and no
technical knowledge is required
to connect the three ready wired
modules. A fantastic bargain.
If you pert:hese all three
modules. £25, can, 75P. Send
S.A.E. for further details on
this or our ready built amplifiers

TRI-VOLT CAR -
CONVERTER
Enables you to work
your Transistor Radio,
Amplifier or Cassette etc.
froin the 12 volt car
supply positive or neg.
earth.
This converter aupplics
6, 74 or 9 volts and Is

"translator regulated. Ap-
Pros. size sr sr .0-
vory easy to fit and a

2001250V real money saving device
MAINS for 2240 + 10p. P. A P.
RELAY
Heavy duty contorts. 2,500 0
coil. All new and unused D.P. D.T.
maths relays 50p .V.A.T.
Free. Special quantity price: £A0
per 100 relay.'.

"CRESCENT
BEAT BRITS"
SIMILE
CHANNEL
SOUND TO
LIGHT UNIT

Till- h1111.1i IC little box
oPPros. 4" x x 28" when
connected to the output of a
sound source from I to 100 watts
produces a psychedelic light
display of op to 1000 watts.
Complete with a sensitive level
control the unit is fused and can
tut Kann your amplifier.
A Bargain at 2740 plus 10p
P. & P.

MAINS TRANSFORMER
Fused Primary 240V. Secondary
220V (40 50.A. 03V 0, 1A.
This transformer is
made to a very high
standanl and is a
small size: 2in X
2411) X 2iin. 839
plus 15p P. &

WAFER SWITCHES
1 pole 12 way
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way
3 pole 4 way
4 pole 3 way
18p each. Please Inc.
5p P. P. Up to 3
switches.

POTENTIOMETERS
All types .1. and less dianiet er.

82:550TSUILIg8itLessechr
D5021.F550KKKKALSLwesistc

50K
100K ..-Pea. 100_ M.

220K Double 2As, 40p.
200101. sPoletc

wi h
500131K each

24p ea,
2.31

Up to 3 Pots. Please add
op. P. X: P.

MINIATURE
RELAYS
Brand new
range of

Brit sole Relays.
Size -1r x x
Alt two changeovers with
250V. 1.5A contacts and
suitable for fitting on .1m
Verolsoard.
Type Volts Current Ohms.
27/A 72v 17M/A 700
21/A 12v 28M/A 4304
12/A Gr 3351/4. 1854

80p each.
Please include 5p P & Pup to
3 Relays.

PLUGS
Pack 107 5 pin Din 22p
Pack 108 3 pin Din 20p
Pack 135 i" Jack 27p
Pack 130 rjack Stereo 50p
Pack 103 Loudspeaker Plug 17p
Pack 100 Phono Plug 7p
Pack 230 3 pin Socket 25p
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 55p
5 pin to 5 pin Din 90p
5 pin to open end 70p
5 pin to 4 phono plugs El
Speaker lead Din to spade

. 12ft. 40p
Extension lead Din plug to
socket 12ft. 70p
All leads approx. 6ft. in length.

DIAMOND STYLI
8TA; 9TA; 9TAHC; GP91;
ST4; ST9; EV26; GCB
All at 80p each.
Double Diamond LI -25.
Diamond suitable for Orbit
NM22; G800: M3D £2.25 each.

HEADPHONES
Sennheisser HD414
AKG K50
Beyer DT48S

f12.50
L6-50

435-00

RECORD CARE
Cecil Watts Dust Bug
Parastatic Disc Preener
Antistatic Fluid
Dust Bug Spares

(Brush & Roller)
Prices inc VAT and Post.

LI.20
45p
20p

15p

CASSETTE TAPES
Audio -Magnetics C60

3 6 10 20
V.00I El -90 1 E3-20 1 E630
Cassette Caddy II -20
Cassette Head Cleaner 35p

ZONAL ILFORD TAPE
5" Standard 600ft 25p
51" Standard 900ft 50p
7" (Plain boxed) 1200ft 110p
7" (Westminster Boxed)

1800ft. £125
7" Reel of Leader Tape

(Blue or green) 75p

MICROPHONES
AKG D109 41140
AKG D202EI £39 -SO
AKG DI90C EI7.00
AKG D190E 118-20
AKG D224 £50.00
Sennheisser MD2 I IN 145-00
Sennheisser MD4I3N £27-00
Sony ECM50 E8500
Audio RMS7F Radio Mike

£210.00

SPEAKERS
E.M.I. 350 Kit 8 'ohms 48.20
E.M.I. 450 Kit 8 ohms 44-50

CARTRIDGES
Goldring G800
Orbit NM22 .

Shure 7516
Sonotone 9TAHC (Dia)
Sonotone 8T4A (Dia)
Ronnette 105 (Dia)

16.00
Eil -CO
46  00
12-00
11-50
El -25

J. J. Francis (WOOD GREEN) Ltd.
MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CM17 ORS Tel: Matching 476

become
a RADIO -AMATEUR !

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

free i Brochure, without obligation to:

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

NAME:

ADDRESS '
EEC 2.4.

BLOCK CAPS please
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NovOrS011e

BATTERY/RAINS AC

Combined

V.11.1 AMR
RADIO and
CASSETTE

TAPE RECORDER
& PLAYER

Z:Sae,WITH REMOTE-.
CONTROL MICROPHONE

YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then-now get the
fantastic ASTRAD 17 and SEE for yourself that the incredible
Russians have done it all NOW! It's the radio perfectionist's
dream come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem like
a "crystal set"! Complete with optional battery eliminator for
both battery and mains use! We're almost giving them away at
only L18.50-a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value with
£80 radios! *Send quickly, test on mail order 7 days approval.
from receipt of goods. Refund if not delighted. Or call. Volume
controlled from a whisper to a roar that would fill a hall! Much
wider band spread, for absolute "pin -point" station selec-
tion! Plus "MAGIC EYE" tuning level indicator for ultra
perfect tuning sensitivity! Yes, the Russians have surpassed them.
selves, proving again their fantastic ability in the field of electronics
and brilliantly reflecting their advanced micro -circuitry technique.
in the field of spaceship and satellite communications. Yes, EVERY
WAVEBAND instantly at your fingertips including Standard
Long, Medium. Short and Ultra Short Waves to cover th
four corners of the earth during 24 hours a day including all
normal transmissions, VHF/FM/USW, AM:LW, MW, SW,
gets, locally, local & new stations, not yet operational, and
messages from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on expensive
T.V.'st). Every waveband clicks into position giving incredible ease
of station tuning! Genuine push-pull output! ON/OFF Vplume and
separate Treble and Bass tone controls for utter perfection of
reproduction and tone! Press -button dial illumination! Take it
anywhere-runs economically on standard batteries (obtainable
everywhere) or direct through battery eliminator from 220.240V
AC mains supply_ Internal ferrite rod aerial plus built-in "rotatable"
telescopic aerial extending so 39 in approx. It's also a fabulous
CAR RADIO. Can also be used through extension amplifier,
tape recorder or public address system. SIZE 13in x 10in x
4iin overall approx. Magnificently designed, in highly polished cases.
Made to give years of perfect service. Purer & sweeter tone than
ever. (U.K. service facilities & spares available for years & years to
come, if ever necessary!). With WRITTEN GUARANTEE. manual
with simple operating instructions & circuit diagram. PLUS
ultra sensitive earphone for personal listening. ONLY £18.50
(with mains.battery eliminator L2-25 extra) BOX, POST, ETC.
45p. NO MORE TO PAY! *BUT WAIT, for only 75p
extra you get the sensational "COMPUTERISED" WORLD
TUNING GUIDE (it enables you to zone & time in a flash for
transmissions the whole world over-even a child can do is in a
flash-it even lets you know when to tune into the U.K.
when abroad. NO GUESSING! NO MESSING!) PLUS Standard
'tonere' batteries and Converter Plug. (Sorry-We cannot
change these new radios for any earlier model purchased.) Send
Quickly to Uxbridge Road address, or call at either Store. But
HURRY! SHOPERTUNITIES SAVE YOU LEf's and LW..

THOUSANDS of MILES REDUCED to INCHES?
LATEST RUSSIAN RADIO TECHNOLOGY

SHRINKS THE WORLD!" COMPUTERISED?

TH)S'FA N -EAST'

r4-1

FARBTAuRBELL:E:RliEDRIO:COMMUNICATION

BRAND NEW ASTRAD

1S,24,9 nt es II
SHRONK TO ONLY0x10.x4h

inches approx?

TRANSISTORSVERO

OPP WAVEBANDS:
STANDARD LONGand MEDIUM

plus 5 SHORT WAVEBANDS
80- ULTRA SHORT WAVES

(V. H.F.ATAIdi
BOX

OR -18.5o ET1.:45
MAINS/BATTERY
ELIMINATOR -E.2.25 extra

level indicator 441
"MAGIC EYPtuning'

IA f i': I ...":..1z- ----f:_-.. -:it' - - 1 -7...'-''.7.
t -,..4,,%t......- ._,, FS-.. (_

?..iitik-; ii.
.....,

-

IILD WIDEmuffgra,"
tII

FIRST TIME EVER!

fa*I1OIO'u'sYCADIf-t1AATERIiiIr

WORLD TUNING GUIDE!
NO MORE GUESSWORK -

INSTANT DATA at your fingertips -

enables you to /CAE &TIME IN A FLASH

for transmissions the world over!

* AT Sr
U upCaoPAY,

gAVEE23.03 NOW_' I

ST TE/.1`
IS equipments got

EVERYTHING

RECOMMNDE,44
PRICE f'

RETAIL

ouR P20
pocEL .07 ETC/SO

Shopertunines "thunder" ahead with an offer that's FANTASTIC
byeur standards!). We've snapped up SOC magnificent machines. Latest sen-
sation in the world of sound! First-class makers! Fabulous VHF, AM/FM
Radio AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or mains. (Simply plug in the 220/740V AC line cord.)
Record and play back anything, anywhere! IMPORTERS RECOMMENDED
RETAIL PRICE £44! WE OFFER AT UNDER HALF PRICE!
Wonderful features: * Press -button Keyboard Control Panel or latest
MASTER. SWITCH CONTROL! * "MAGIC EYE" Visual Battery
checkirecording level indicator or built-in automatic Leveller! * Separ-
ate ON:OFF and HI -LO volume controls! * Heavy duty built-in
speaker! * Earphone (for personal listening or "monitoring") and extension
speaker sockets! * Remote control microphone! * Built-in swivel
telescopic extension aerial (24in. approx.)! Magnificently made case
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60,
90 or 120 -minute Cassette Tapes. obtainable everywhere. AND the amazing
built-in full circuit VHF. AM:FM Radio gives you superb clarity of tone,
incredible station selection. Unique rotating Station Selector Dial-gets, locally,
local city and regional stations in every part of the country, plus B.B.C. National
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could
pay La's more for a Car Radio or Car Cassette player ALONE! 420.97, carr.
etc., 50p-NO MORE TO PAY! Complete with simple instructions,
remote control microphone with on/off switch and microphone stand.
WITH WRITTEN GUARANTEE. Send quickly, test on mail order 7 day
approval from receipt of good:, refund if not delighted. Or call.
BON US OFFER: Batteries and Cassette Tape 28p extra if required.
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES.

Pt

arksfEEYER A
IWANPAW AC/DC BATTERY/MAINS

geette
TAPE

RECORDER
&PLAYER
With remote

control

microphone.

FIRST

CLASS

MAKERS

- WE COULD
CHARGE UP TO

£.26971
OUR Pin
mat itt95

POST ETC.
50p

THE ONt STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de -luxe portable BATTERY/MAINS tape recorder and player-and incredible
Shopertunities bring it to you for ONLY LIO 95. Due to our CUE price we
cannot name first-class makers-buz rest assured you're getting one of th
BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL.
No fiddling with awkward tape and reels, just "slap -in" a cassette and off
you go! (Takes 30, 60 or 90 minute standard cassette tape: obtainable ever
where.) Amazing performance ensures perfect tapings and superb rep
duction! Remote control microphone. Rapid Rewind! Fast forward! Beautiful
tone from a whisper to a roar! Complete-record anywhere, indoors or
out! Runs on standard batteries AND 2201240V AC mains. Separate
jacks for remote control microphone, etc. Size 94.in x Sin x approx.
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and full
instructions. (Importers recommended selling price £2697!) OUR PRICE,
ONLY £1095, post, etc. 50p. NO MORE TO PAY! *Send quickly,
test on mail order 7 days approval from receipt of goods-refund if not
delighted. BON US OFFER-Cassette tape, Standard batteries AND
microphone stand 55p extra, if required.- - - - - - - - - - - -

Order by post to Uxbridge Road address or call at either store. Bargains
I galore at both stores. (COMMERCIAL TRAVELLERS PLEASE I

NOTE Merchandising office at Holborn Store.)- - - - - - - - -- - - -
Dept. EENC:26.164 UXBRIDGE RD. (facing Shepherds Bush Green),
LONDON W12 8AQ. (Thurs. 1, Fri. 7). Also at 37 39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.). BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M.SHOPERTUNITIES LTD.
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FREE
BLUEPRINT in

PRACTICAL

ELECTRONICS
SCORPIO MK2
IGNITION SYSTEM
Suitable for 12V and 6V vehicles, this new
improved design still givesyou more miles per
gallon, all weather starting, longer spark plug
life, improved battery life and elimination of
contact breaker bounce and burn, PLUS a
reduction in radio interference and tach-
ometer (rev. counter) compatibility problems.

SIDE 2
FLUORESCENT
LAMP INVERTER
Power failures needn't leave you in the dark!
Details are given for building an 8W, 13W or
20W version of this useful unit, all powered
from a 12V source.

Also this month ...
RHYTHM GENERATOR
For the first time, a compact rhythm gener-
ator that allows you to select an infinite
variety of rhythmic patterns using any of
eight percussion instruments programmed
at 16th note intervals. Tempo and dance
measures are variable and the whole unit can
be used to accompany a piano organ or
other musical instruments.

PRACTICAL
ELECTRONICS
20p

Order the March issue now !
OUT FRIDAY FEBRUARY 8

DABAR MN3 MIXER KIT

INTRODUCING THE NEW DABAR MINI THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES:
* Three Inputs easily adjustable to suit users input requirements. e9.

Mic., Tape, Disc., etc.
* Uses advanced design with five integrated circuits.
* Slider fader volume controls mount directly on P.C. board.
* Full range bass and treble controls.
* Guaranteed top grade components with fibreglass printed circuit board,

ready -drilled and tinned.
* Battery operated (2 z PP3) not supplied with kit.
* Easy to follow assembly instructions (available Separately 25o).
* Attractive ready punched facia plate, available at extra cost, gives that

Professional finish to the unit.
* Size: 9.5" x 4-8" x 2".
PRICE: KIT ONLY £11.00

FACIA PLATE VI .50
MANUAL AND ASSEMBLY INSTRUCTIONS 250
AVAILABLE READY BUILT WITH FACIA £15-00

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

DABAR ELECTRONIC PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WSI I UZ.

r

KEEP WARM ATA
COOL PRICE.

Slash central heating costs with

If you can put in 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
Just reliable, effective central heating (Guaran-

teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

Clip the coupon, and we'll tell you more.
1

To Autocon Manufacturing Co.
Spring House, 10, Spring Place, London, NW5, 3BH
Please send your brochure telling me all about Amkit.
Name
Address

CAMO
EE 3

or see for yourself at: THE AMKIT D.I.X. CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd).

Open Mon -Fri 9.30 am -5-30 pm. Sat 9 am -1 p.m.
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PREMIER 800
STEREO AMPLIFIER

(As used in .

SYSTEM '800')
A truly high quality stereo amplifier -compare the
specification, compare the price. Output: 5 watts per
climate]. Frequency response: 30-20,000 .13.e - 2 db.
Distortion: I% Output Impedance 8 ohms nom. Inputs
equalised to R.1.A.A. Magnetic 4mV. Ceramic 100mV.
Tuner 100mV. Tape 100mV. Tape out 150mV. Diu
sockets for inputs and outputs. Controls: Ham, Treble,
Volume, Balance, Selector. Mono / Stereo switch. Stereo
headphone socket. Attractive slim line design teak
Cabinet with aluminium front panel. Size 121' x 63^ x 2£"

ONT.T £17.85 Carr. 50o.

PREMIER PARAGON
STEREO 111-F1 AMPLIFIER

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

sophistication that is usually only found with amplifiers
costing twice its price. It has base and treble slide con-
trols. volume and balance knobs, and eight push -buttons.
There's also a standard stereo jack socket on the front

' panel, plus a cerandc/magnetiC cartridge switch and a
mains outlet socket on the back panel.
Specification: 10+10 watts into S ohms_ Power/frequency
response: 0,114 10 watts into S ohms - 3dB 20/1.  25101z.
Distortion typically less than 0-25%. Inputs for Magnetic
pbono (4ttsv ) ceramic phono (66mV) Rad io/Tape(100mV).
High and low Alters. Teak finish cabinet. Size: 125" x
55^ x 10i". £27.50 i. & P. 501).

PREMIER' STEREO SYSTEM '64'
Consists of the Premier ParaisMi Stereo Amplifier.
Garrard SP25 lit in leak finish plinth with cover and
fitted Cnldring 6800 stereo magnetic cartridge plus a
pair of Marsden Hall Annex 100 Londspcaker System,
Complete with Free leads and plugs.

L64Insurance 21.75

MSB-3002 Stereo
Tuner Amplifier

Fantastically low-priced stereo tuner
amplifier covering LW, MW & VHF
with built-in decoder for stereo recep-
tion. Output 2 x 4 watts RMS. Input
for ceramic or crystal pick-up. Output
for tape recorder. Switched A.F.C.
Stereo headphone socket. Controls -
volume, tone, balance, selectors, and
tuning. Attractive walnut finish cabinet
with 2 matching speakers.

PREMIER HI-FI STEREO SYSTEMS
SYSTEM 'ONE'
Consists of the Premier 800 Ilk II all transistor stereo amplifier (described
left) Garrard auto/manual record player unit fitted stereo/mono cartridge
with diamond stylus and mounted in teak finish plinth with corer and two
cloth front loudspeaker systems. Absolutely complete and supplied ready to
plug In and play. The 800 Rh II amplifier has an output
of 5 watts per channel with Inputs for ceramic and
magnetic pick-up, tape and tuner also tape output
socket and headphone socket, Controls: 'Ram, Treble.
Volume, Balance, Selector. Mono/Stereo switch.
Headphone socket. Power on/
off. Teak finish cabinet with
aluminium front panel. Size: 43.00x Olin. x

Carr. £1-75

-SYSTEM ' TWO '
As above but with slotted front teak finish loudspeakers.
Garrard SP25 Mk. ITT and Magnetic cartridge

249.50
(' !, f: I

STEREO HEADPHONES AND ALL LEADS
AND PLUGS WITH ABOVE SYSTEMS

NEW PREMIER COMPACT
STEREO
SYSTEM

rmilmor
All transistor stereo amplifier mounted
into teak finish plinth with cover and
Garrard 2025 T/C autochanger and
a pair of matching teak finish cloth
front speaker systems.
* Output 4 watts rms per channel.
* Separate volume, bass, treble and

balance controls.
* Stereo/Mono ceramic cartridge.
* Tape/Tuner input and Tape output

sockets.
* Complete with all leads ready to

use.
£31.00 ICnasr.rii8c-50

STEREO HEADPHONE EXTENSION LEAD
11 foot curly cord. 51.50, P. & P. 10p.

MONATONE
* Fast forward
* Eject
* 3 watts per channel output
* 12v DC negative earth
*Speaker impedance 8 ohms
*Measures 175min. D. x 153nun. W. 50ratn. H.
* Matching pair of a e..1c..-shatwI -pekkers.

A

£19.95 pasr,;j1.-

GARRARD arz ME
lit arxcLE RECORD
PLAYER FITTED
G-OLDRING 800 31AG-
tiET1C STEREO CAR-
TRIDGE. COMPLETE
IN TEAK PLINTE
W1TII COVER.

PREMIER PRICE

217.50

CAR STEREO

CASSETTE

PLAYER

ONLY

MODEL CT -330 MULTITESTER
The Model CT -330 Multitcster is a de -lure,
accurate and high sensitivity instrument
having many features which are desirable
and required in testing modern electronic
equipment. The Model CT -330 is ery
compact and of sturdy construction. Only
the finest parts are used -1% resistors,
low -resistance selector switch, clear scales

and rugged meter movement- Ranges: DC Voltages: 0,
0.6, 6.30. 120, 600, 1,200. 3.000, 6.000V (20,0000hms/V).
AC Voltages: 0. 6. 30. 120, 600, 1,200V (10,000 ohms/V).
DC Current: 0, 0.6, 6, 60. 600mA. Resistance: 0. 6k.
600k, GM, 6031 (30. 3k, 30k. 300k ohms at centre scale).
Capacity: 0-00002-0-01/cF.
(1.04) I -0-2µP Decibels: -20
to 4-63db. P. & 1'. 23p

212.64

MODEL 630 MULTITESTER
Ranges: DC Voltages: U. 3, 15. 60. 350,
600, 1.200V (30,000 ohms/V). AC Volt-
ages: 0. 6. 30, 120, 600. 1,200V (15,000
ohms/Vi. DC Current: 0. 0.03, 3. 30,
300mA. Resistance: 0, 16k, 160k, 1-631,
1031 ohms (10. 100. 10k, 100k ohms at
centre scale). Decibels: -20 to 63db,

E1295 P. & 209

MULTIMETER 20,000 O.P.V.
Compares with meters costing double its
price. Features large easy -to -read meter.
unusually high sensitivity -wide choice
of ranges. With test leads, batteries and
manual. Size: 41." x 31" x 1^. Ranges:
DC Voltages: 5. 25, 50, 300, 2,500V.
(20.000 AC Voltages: to. 50. 100:
500. 1,000V (10.000 0.P.1'.1. DC Current:

514,4, . 250mA. Resistance': 6k. GM ohms. Decibel,
-20 :32 db. Capacitance: 10/2.Fito 0-100µ1, 09.001.iF
to 0.1µF. Optional testier case. 28 85p_&p_25p

HI-FI STEREO
HEADPHONES
Designed to the highest
Possible standard_ Fitted
25". speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohms impedance. Com-
plete with Eft lead and
stereo jack- plug.

12.25
P. & P. 25p.

COMPACT CASSETTES LOW -NOISE
Screw Fixing. Fully Guaranteed. In Library Cases.

EACH 3 for 6 for 10 for

COO 31p 89p 51.72

COO

2215

44p 5122 . 1218 03.85

C120 57p I 6144 I 28.04 £4.85
P. & P. 10p each (3 and Over 15p)

EMI LOW NOISE CASSETTES
Brand Now in Library Cases

C60 C90 0120
(List (List (List
71p1 0091 £1.401
48o 70D 925 P. .17 P. lip

PREMIER RADIO
56 GEORGE STREET, LONDON WIN SRN. TEL: 01-935 7917

ALL PRICES INCLUDE VAT

Also at :
23 Tottenham Court Road,
London WIP 9RA
Tel : 01-636 3451
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1/

SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD

Telephone
Corner

COMPLETE

i
TELEPHONES
Normal Household Type

EX. G.P.O.13n1YE1.05p P & P
Sp each

TELEPHONE DIAL -1
Standard Post Office type. Guaranteed in

Only 271/2 P

working order.

_ POST & PACKING 16}n

0-

0

Tested and
Guaranteed
Paks

4

10

200

679

881

1399

IN4007 Sit. Rec. diodes. 45p
1,000 PIV lamp plastic
Reed Switches, 1" long.
'" dia. High Speed P.O. '''''"'

Cp

type
Mixed Capacitors. 55pApprox. quantity.
counted by weight P & P 15

H4 250 Mixed Resistors. SSpApprox. quantity
counted by weight P A P 15p

H35 100 Mixed Diodes, Germ, 55pGold bonded. etc.
Marked and Unmarked.

H38 in Short lead Transistors. 55p-""' NPN Silicon Planar types
H39 Integrated Circuits. 55p4 Gates 151/IC 962, 2 Flip

Flops BMC 945
H41

2 csaun,Ppopw:irrtBalglbog P

6

Unmarked
Untested Paks

81 50 Germanium Transistors 55p
PNP, AF qnd RF

B66 ISO Germanium Diodes 55p-"`" Min. glass type
884 Inn Silicon Diodes 00-7 q513

s's. glass equiv. to 0A200.
0A202

886 100 Sil. Diodes sub. min.N9144ssp914 a nd IN916 types
H16 15 Experimenters' Pak of CKp

Integrated Circuits, Data
supplied

. H2O BY126/7 Type Silicon 45p
Rectifiers 1 amp plastic.
Mixed volts.

H34 Power Transistors. PNP, ssp
Germ. NPN Silicon
TO.3 Can.

IS

Make a rev counter
for your car

The 'TACHO BLOCK'. This encapsulated
block will turn any 0-1mA meter into a linear
and accurate rev. counter for any car with
normal coil ignition teg in
system. I I IUp each

A Cross Hatch
Generator £3.85137,1
A complete kit of parts including Printed
Circuit Board. A four position switch gives
X -hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design -tor easy construction
and reliability. A project in the Sept. '72 edition
of Television.

Electronic Transistor Ignition
Now In kit form, we offer this "up to the minute"
electronic ignition system. Simple to make,
full Instructions supplied with these out-
standing features:-
Transistor and conventional switchability,
burglar proof lock up and automatic alarm.
negative and positive computability. This
project was a "star" feature In the September
1973 edition of "Electronics Today Inter-
national" magazine. Our kit is recommended
by the ETI magazine.

OWING TO A HUGE DEMAND OUR KIT IS
NOW REDUCED FROM £7.92

£6-60
COMPLETE KIT
INCL. V.A.T.

p P. & P. I I p.

Subject to Availability

dr,

New Paks
TESTED & GUARANTEED

H63 4 2N3055 type NPN SII. power CK,
transistors. Below spec. devices r

H64 4 3819 N.Channel FETs 55p2N3819 in plastic case
H65 A 40361 Type NPN Sil. transistors 55p

TO.5 can comp to H66

UNTESTED, UNMARKED
H66 A 40362 Type PNP Sil. transistors 55p

TO -5 can comp to H65
H67 10 3819N Channel FETs 55pplastic case type

Over 1,000,000
Transistors
in stock
We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue,

Silicon Planar Plastic Transistors
Unmarked. untested factory clearance. A
random sampling showed these to be of
remarkably high quality.
Audio PNP, similar to ZTX500, 2N3702/3,
BCY70 etc.
Audio NPN, similar to ZTX300, 2N3708/9,
BC107/8/9, BC16819 etc.
ALL AT 500 for £3.30, 1.000 for £5-50, 10,000
for £44 P. & P. 11p/1,000
Please state Audio NPN or Audio PNP when
ordering.

Our very popular 4p transistors
TYPE "A" PNP Silicon allay, TO -5 can
TYPE "B" PNP Silicon, plastic encapsulation
TYPE "E" PNP Germanium AF or RE
TYPE "F" NPN Silicon plastic encapsulation
TYPE "G" NPN silicon similar ZTX 300 range
TYPE "H" PNP silicon similar ZTX 500 range

RELAYS FOR
VARIOUS

27
TI-p YPES I  I 0.

P &

BI-PRE-PAK LTD
Co Re-.; No 820919

' \

114

00

Plastic. Power
Transistors
NOW IN
TWO
RANGES

These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available
in NPN or PNP at the most shatteringly low
prices of all time. We have been selling these
successfully in quantity to all parts of the
world and we are proud to offer 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 111IP
90 Watt 26;p 24,p 220
Range 2. VCE. Min. 40. HFE Min 40

1-12 13-25 26-50
40 Watt 33p 31p 290
90 Watt 38-i0 36-i-,0 33P
Complementary pairs* matched for gain at
3 amps. 11p extra per pair. Please state NPN
or PNP on order.

LM38 Audio I.C. as featured in Practical
Wireless December Issue complete with
application data £1-10

INTEGRATED CIRCUITS
We stock a large range of I.Cs at very com-
petitive prices (from 11p each). These are all
listed In our FREE Catalogue, see coupon
below.

METRICATION CHARTS now available
This fantastically detailed conversion calcula-
tor carries thousands of classified references
between metric and British (and U.S.A.)
measurements of length. area, volume, liquid
measure, weights etc.
Pocket Size 15p Wall Chart 180

LOW COST DUEL IN LINE I.C. SOCKETS
14 pin type at 16ip each Now new low profile
16 pin type at 180 each j type

BOOKS
We have a large selection of Reference and
Technical Books in stock.

Send for lists of publications

/ /// /// /11 101111111111111111

Our famous P1 Pak
is still leading in value

Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

11p P & Pon this Pak. r r
Please ask for Pak P.1. only 33p

Please send me the FREE Sr -Pee -Pak Catalogue

NAME

ADDRESS

ALL PRICES INCLUDE 10% VAT
MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 11p post and packing per order
OVERSEAS ADD EXTRA FOR POSTAGE

BUY THESE GOODS WITH ACCESS

Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.
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Each channel has inde-
pendent tone and volume
slider controls enabling
exceptionally good en
vironmen tat matching to
he obtained. A virtual
earth input stage torMs
par) of the up -dated
circuitry which includes
generous overload mar-
gins. Clear instructions
with template are
supplied.

£11.95 '1.19V A.T.

Project 80
the slimmest,most
elegant hi.fi modules
ever made
Living with hi-fi takes on new meaning with Protect 80 modules. They
can be assembled virtually anywhere. creating opportunities to install
systems hitherto only dreamed about sod never before made practical.
Quality and reliability are everything you could wish for. Units are
mounted by 6BA bolts at rear passing through drilled holes, cases are in
black with whn,f, nryib,11,shrnertr.,

" highN deep
Slider controls
New circuitry

Stereo 80 pre -amplifier
and control unit

1111111

!Ill

rI'ul6
lid!

...0,211
Illl'.'

Size -260 x 50 x 20mm (10i, x 2 x a ins)
Inputs- Mag. P.U. 3mV RIAA corrected;
Ceramic P.U.,Radio,Tape
S/N ratio- 60db
Frequency range-10Hz to 25KH7
Power requirements- 20 to 35 volts
Outputs - 100mV +AB monitoring for tape
Controls - Press button for tape. radio and
P.U.Sliders for Volume, Bass and Treble.

Project 80
FM tuner and stereo decoder

FM Tuner
Size - 85 x 50 x 20 mm
Tuning range - 87.5 to 108 MHz
Detector - LC. balanced _

coincidence.
AFC - Switchable
One 26 transistor I.C.
Twin dual varicap tuning
Distortion 0.2% at 1 KHz for
30% modulation
4 pole ceramic filter in I.F. section
Sensitivity -4 microvolts for,
30dB quieting
Output - 300mV for 75 KH
deviation

.11
Decoder -
With gallium arsenide Tuning
beacon and 19 -transistor I.C.
Size -4f <50 x 20mrn
FM

R.R.P.tune

ci 9
;./ +El V.A1T_

. I

Decoder 1,7 4. -0.45p
R.R.P. / ;-) V.A.T.

Project 80 active filter
unit

Size -108 50 x 20min -(4:7 2 x ims)
Voltage gain- minus 0-2dB
Frequency response- 36Hz to 72 KHz,
controls minimum
Distortion -at 1 KI lz -0-03% using 30V
HF cut off (scratch) - 22KI-17 to 5-5KHz.

2e:Ploct slope
L.F. cut off (rumble) - 28d B al 20Hz.
9. d iocl. slope
R.R.Pf 6 9c +0-69p

Z.40 & Z.60
power amplifiers

Z.40
Size -bb x 80 x 20mm
Input sensitivity-100mV
Output -15W RMS
continuous 8 0 (35V).
Frequency respons.e-
101-17 - 100KHz d.1 dB
Signal to noise ratio -
64d9
Distortion -less than
CH% at 10W into 8 0
Power requirements -
12-35 volts

RR-P.£5.45 Si
.A.I.

160
Size -55 x98 x 20mm
Input sensitivity -
100 250mV
Output -25W RMS 8 0
(45V).
Distortion - typically
0.03%
Frequency response -
10liz to more than
200KHz ; 1cIB
S/N ratio -
better than 70dB

R R P. f6 -0-69p
;.../ V A T

Guarantee
If. within 3 months of purchasing any product direct
from us. you are dissatisfied with it. your money will be
refunded on production of receipt of payment. Many
Sinclair appointed Stockists also offer this guarantee.

Should any defect arise in normal use, we will service
it without charge. For damage arising from mis-use a
small charge (typically Cl -00) will be made.

sini=I it

Sinclair power
supply
units
PZ.8
The worcts most acvanced unit in its
class. It is a stabilised unit 13c

entrant current limiting makes
damage from overload or even direct .
shorting impossible, a principle
never before incorporated in a

commercially available constrtector - -

module. Normal working voltage
(adjustable) /1bV.
R.R.P. E7.98 ÷0-79p V.A T,
Without mains transformer
PZ.5 30V unstabi:ised
R.R.P. E4-98 0-49p V.A. f.
PZ.6 35V stabilised
R_R.P_ £7-98 ±0-79pV A T

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

Please send post paid

tor which I enclose Cash/Chequeforf

Name

Address

including VAT.

BLOCK LETTERS FEB. 74

R.O. London Road, St Ives; Huntingdon. PE174HJ-Phone St. Ives (0480) 64311 Reg. No. 699463 England
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TRANNIES
(new mail order address)

4 Bush House
Bushf air
Harlow, Essex.

PIP 122p. Catalogue 10p. (callers welcome)
reg. office: 1 Dockyard, Station Road, Old Harlow, Essex.

All prices
inclusive
of V.A.T.

Resistors

5 watt carbon 1p
5 watt 5i, carbon 1p
1 watt 10% carbon 21p
range 10 ohms to 4,7

megohms.
I watt 1210 2% 39
range 10 ohms to 1

megohms.

Minitron Digital
Indicator
Type 30151 reads 0-9 £1 86

Volume Controls
Potentiometers
Carbon track 5000 to 2.2
meg fl Log or Linear.
Single 13p. Dual gang (stereo)
44p.
Single type with D.P. switch
26p.

Carbon
Skeleton Presets
Small high quality type
(linear only).
All values 100-5 meg ohms.
0-1 watt, 6p each.
035 watt 7p each.

Veroboard

2}x 31
x 5

31 X 31
31 x 5
5 x 17
in insertion tool
pot face cutter

of 38 pins

0.15 0.1
matrix matrix

17p 22p
22p 24p
229 24D
28p 281/
60; 79D
81p £105

-825

52D 62P
429 42p
20p 20p

Slide Switches
SPST 7p. DPDT 12p

£1 BARGAIN PACKS
£1 10 Silicon power transistors (2193055) unmarked/tested TO3 case.
Li 30 Plastic 2N3055 unmarked/untested.
LI 30 Plastic FETS (like 2N38I9) unmarked/untested.
£1 10 General Purpose FET transistors fully tested.
£1 20 Silicon TOS transistors NPN or PNP (state which) (like 2N3053 BC301 etc.)

unmarked/untested.
LI 500 Carbon resistors 4, 4, I, 2 watt.
£1 100 Electrolytic condensers.
£1 250 Ceramic, Polystyrene, silver mica, etc. condensers.fl 25 Potentiometers assorted.
£1 250 High -Stab I % 2% 5% resistors.
LI 50 Assorted tagboards.

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

OP

Electrolytic Capacitors
4 VOLT

47AF 6fp
100gF 6+p
2201LP 6+p
330AF 6+9
I 0000F 13p

4700AF 29p

6.3 VOLT
33AF 6ip
68AF 6fp
150AF 6+9

470AF lip
680AF 13p
15000 I8P

22000 189
3300AF 26p
6800AF 40p

10 VOLT
220 6+9
47µF 61p
100AF 6+1)
220gF 8p
330AF 10p
470AF 10P
1000AF I 1p
1500AF 20p

2200AF 24p

16 VOLT
15AF 6IP
3311F 6+9
680 6fp
150AF 8p

220AF 9p
680AF 17p

16 VOLT
10000
I500µ0'
2000AF
3300uF
6800AF

17p
25p
43p
38p
65p

25 VOLT
10AF 6ip
22AF 6fp
47gF 6fp
100,,F Op
150AF 8p
220AF 10p
470AF I3P
680AF 20p
1000AF 22p

25 VOLT
2200gF 39p
5000AF 68p

40 VOLT
6-8AF 641,
ISAF
33t4F
47AF 6+p
100gF 9p
150AF 10p
220gF lip
4700 199
680gF 25p
1000AF 25p
2200AF 44p
3300AF 65p

63 VOLT
IgF
224F
4-7gF
6.8AF
lOgE

22gF
68AF
100gF
150gF

220AF
330AF
470AF
1000AF

6-rls
6fp
61 1,
6fp
6+13
6-1I3
10p
I I p
13p
19p
22p
26p
44p

Mullard Polyester's
MULLARD POLYESTER CAPACITORS C280 SERIES
2505/ P.C. mounting: 0.01//1,, 0010µF, 02211F, 349. 0.33µF, 0.047t/0', 0068/a0', 4p, 0.1pr, 45p.
0.15nF, 0.22µF, 559, 033µF, 7p. 0.470,, 94p. 0.6812F, 12p. 1.001'. 14p. 1.5nP, 22p. 2-25.1'. 27p.

MULLARD POLYESTER CAPACITORS 0296 SERIES
400V: 0.001t/F, 0.0015µ1,, 0.0022n1.,, 00033pF, 0.0047/12, 24p. 0.0068µF, 00IgF, 0.015µF.0 -022µ1e',
0.033µ1,. gip. 0.047gP, 0.068g1', 0.10.4F, 4+;. 0151AF, 6fp. 0.2,241Y, Sfp. 0.33µP,3.2p. 047//F, 149.
180V: 001µe. 0.055µF, 0'220p. 0033p.F. 0047µ1,, 0.0643pF, 39.0.1µF 3) p. 015µF, 41p. 022/11,
0.3418% 135p. 0.4711F, 84p. 0.68µF,129. 3014F, 14}D.

Popular Transistors
and Diodes
(Many other types stocked)
AC107 169 AD149 40p BC157 13p 131-T60 17p 2213003 26D 40636 68p
AC126 14p AD161 32, BC158 12D 53,1'51 179 2193054 50p
AC127 149 AD162 829 50159 18p 111,Y52 179 22(3055 52, DIODES
AC126 14p A.1114 16p 30168 lip 308111 35p 2193702 11p 1N914 89
AC142K 23p AP115 15p BCI69 lip 0028 45p 2213703 lip 121916 Etp
AMIN 26D A1,116 169 50182 129 0035 45p 2193704 lip 1214148 Op
ACI76 15p AF117 16p 100183 12p 0036 50p 2193703 lip 1194001
AC167 14p 110107 Ilp 30184 12p 0044 3.49 2213706 lip 1194002 409
AC186 14p B0108 Ilp 30212 129 0045 14* 2193707 llD 1274003 544
A0187E: Up 50109 11D 30213 129 0071 lip 2193708 lip 1194004 649
A01880: 24D 50147 lip B0214 129 0081 14p 2193709 llp 1194005 89
ACY20 229 110148 up 111,194 159 T1P41A 71311 2193710 lip 1194006 99
AD140 409 50149 129 51195 17p T1P424. alp 2.73819 28D 1194007 10P

0A47
0A81
0A56
0A90
0A91
0A95

pp
99
p

OP
Op
OP

Everyday Electronics
Construction Kits

Slave Flash Kit £185
This unit enables a second flash (or
third) to be wad when taking a
Photo. This gives pictures a softer
look by eliminating the harsh
shadows caused by a single flash.
(Aug.)

Electronic Door Bell
Kit M.00

An electronic unit providing an
unusual sounding monitor. (Aug.)

Viaa.lefaut Kit £1.50
A very simple unit designed with
the pot. group In mind. (Aug.) .

Personal Receiver Kit £310
1.c. radio. Medium wave receiver to
suit the pocket. (Sept)

Aquarium Thermostat
Kit E2  85

A unit for accurate 'temperature
control of liquids. (Sept.)

Train Controller Kit £3.15
Give a realistic performance to your
electric Model train at low speed.
(Oct.)

Light Dimmer Kit f3.50
A basic circuit for electronically
dimming a mains lamp. (Oct.)

Baby Snatch Alarm
Kit L8-00

A bell alarm sounds if the baby lo re-
moved from the pram or push chair.

Stereo Headphones
Adaptor Kit £1.85
Enables one or two sets of head.
phones to be used with an amplifier.
(Oct.)

Gas Alarm Kit f.630
A simple alarm for the detection of
combustible gases and vapour and
smoke. (Nov.)

Three by Three Game
Kit E210

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 L2.10
An effect unit for use with electric
guitar Or organ.

Tutor Board Kit L6-90
All the components required for the
Brat six months of Teach In '74.
(Oct.)

VCO Effect Unit Kit 13-80
A voltage controlled oscillator that
can be used as an effects unit with
drums or other instruments.

Receiver Kit L200
An F.E.T. mw receiver the `let set'
is simple to bold using only two
transistors.

Sewing Machine Speed
Control Kit LI -45
A Power Controller that provides
easier slow speed control of electric
sewing machines.

The 4 Band T.R.F.
Receiver Kit 9.75
A radio capable of receiving short-
wave amateur and shipping. (Nov.

POWER SUPPLY UNIT
SLIDE.PROJECTOR TIMER
EMERGENCY LIGHTING
For Kits in this month's issue send the quoted approximate cost of coin-
Penents in the Box. Reprint of any project 1014

OUR NEW RETAIL SHOP IS NOW OPEN
We are looking forward to your visit.

Open 9-5.30 Monday to Saturday. Fridays open till 6.

41111110

UK65
UK92
UKII0
UKII5
UK120
UK125
UK 160
U K220
U K235
UK240
UK500
UK5I5
UK640
UK790
UK840
UK875

TRA I

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

£
Transistor Tester 250
Telephone Amplifier 7.91
Stereo Amplifier S + 5w 11.07
Hi-Fi Amplifier 8w 4.31
Hi-Fi Amplifier 12w 5.20
Stereo Control Unit 6.30
I.C. Amplifier 8w 11.07
Signal Injector 2.57
Acoustic Alarm for Absent-minded Drivers 7.39
Parking Lights Automatic Switch 8.66
LW/MW/FM Radio Receiver 3530
MW Radio Receiver 9.86
200mw Light Dimmer 7.24
Capacitive Burglar -Alarm 7.57
Adjustable time lag car Burglar Alarm 6.81
Capacitive Discharge Electronic Ignition for internal

Combustion Engines 14.51
24 -hour Digital Clock 24.50
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ELECTRO ALUE
CATALOGUE 7

POST FREE
(including
25p Refund
Voucher)

The best yet!
112 pages (plus covers) and our best yet! Almost all items in
Catalogue 7 are there through information fed from our own
computer, which enables us to control stock -buying to meet
demand with remarkable accuracy. This means that orders,
which we micro -film for record keeping, are handled with utmost
speed and efficiency. EV prices remain keenly competitive and
in addition there are discounts as well, to give you further
savings.
The refund voucher for 25p which we give with the
catalogue is allowable on orders for E5 or more fist
value and this saves you still more.

This is EP Service
Giro Atc No.
38-671-4002

1 DISCOUNTS allowed on all items
(except those shown NETT) as follows: -
10% on orders from £5 to £1499, list.
15% on orders for £15 and over, list.

2 WE PAY POSTAGE
on orders within the U.K. For mail orders for £2 and under,
a handling charge of 10p is made.

3 GUARANTEE OF QUALITY
All goods are brand-new and sold as being to makers
full stated specifications and guaranteed accordingly.

ELECTIMER.
Mail orders and all communications to head office
ELECTROVALUE LTD., 28 ST JUDES ROAD,
ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telex 264475
Hours 9.0 a.m.-5,30 p.m. Sats. 9.0 a.m.-1.0 p.m.

NOIll'IlEHN BRANCH
ELECTROVALUE LTD., 680 Burnage Lane, Manchester

M19 1 NA
Hours 9.0 a.m.-5.30 p.m. Sats. 9.0 a.m.-1.0 p.m.

9 MADE IT MYSELF"
Imagine the thrill you'll feel ! Imagine how impressed \
people will be when they're hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your

own modern transistor radio!
Practical lessons teach you sooner

than you would dream possible.
What a wonderful way to learn - and help qualify yourself
for a new, better -paid career! No dreary ploughing through
page after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building! ,

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by
doing actual projects you enjoy -
making things with your own
hands that you'll be proud to own!
No wonder it's so fast and easy to,
learn this way. Because learning
becomes a hobby! And what a
profitable hobby. Because oppor-
tunities in the field of Radio and
Electronics arc growing faster
than they can find people to fill the
jobs!

No mathematics,
no soldering - yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know
how you need. Specially prepared
step-by-step lessons show you
how to: read circuits - assemble
components - build things -
experiment. You enjoy every
minute of it !

You get everything you need.
Tools. Components. Even a ver-
satile Multimeter that we teach
you how to use. All included in
the course AT NO EXTRA
CHARGE! And this is a course
anyone can afford. You can even
pay for it in easy payments - in
fact you could make extra cash
from' spare -time work when you've
turned yourself into a qualified man
through B.1.E.T. training.

So fast, so easy,
this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know
now, no matter what your back-
ground or education, we'll teach
you. Step by step, in simple
easy -to -understand language, you
pick up the secrets of radio and
electronics.

You become a man who makes
things, not just another of the
millions who don't understand.
And you could pave the way to a
great new career, to add to the thrill
and pride you receive when you
look at what you have achieved.
Within weeks you could hold in
your hand your own powerful
radio. And after the course you
can go on to acquire high-
powered technical qualifications,
because B.1.E.T.'s famous courses
go right up to City & Guilds
levels.

Send now for FREE
76 page book - see how

easy it is - read what
others say!
Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you'll
enjoy for years. Send the coupon
now. There's no obligation.

POST

TODAY FOR

FREE BOOK

To: BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
Aldermaston Court, Reading RG7 4PF

Yes. I'd like to know more about your course. Please send
me tree details-pluS your big, 76 -Page Pool, that tells
about all your courses.

BEE 28

NAME

ADDRESS

BIET
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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FREE BOOKLET
All types of
TRANSISTORS - RECTIFIERS
BRIDGES-SCR's-TRIACS
INTEGRATED CIRCUITS
F.E.T.-LIGHT DEVICES

UK'S LARGEST RANGE OF TRANSISTORS, IC'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES
BEST PRICES RETAIL TRADE EXPORT & INDUSTRIAL

More Devices
New Prices
New Ranges

This is a must
for all

OVER 1500 DIFFERENT DEVICES Semi -conductor Users
ENTIRELY NEW EDITION (ask for booklet No. as)
SEND FOR YOUR FREE COPY TODAY
INTEGRATED CIRCUITS E VRY

to
IMPORTANT.

fa
ONLY branded I.C's

are the FULL manuctu rers specifications.
ALL others are not. Henry's sell only branded Integrated Circuits ... From TEXASI.T.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 more!

Type 1/11 12129 30/99 Type 1/11 12/22 30/99 Type 1/11 12/29 3019929 2 p 29 SP51/69 is5 PEP076740010 0-20 0.18 0-16 876744814 1.50 1.27 1-13 8147414276 2.88 2-88 2.52
85740176 0.20 0.18 0-18 876745076 0-20 0-18 0.18 5767414576 1-44 1.44 1-28
076740111N 038 0.38 0.33 810745176 0.20 0.18 0-16 8767414776 2-30 2.30 1.839N7402N 0-20 0.18 0-16 8N7453N 0.20 0.18 0.16 9767414876 2-01 2.01 1-63
827740376 0-20 0.18 0.16 827745414 0.20 0.18 0-16 0/47415076 2.30 2-30 2.01
8767403A31 0-38 0.38 038 1376746076 0.20 0.18 0.16 8147415171 1-15 1.16 1-005N7404N 0.24 0-21 0-18 827747027 0-33 0.30 0.27 857415314 1.09 1.09 0.95
014740071 0-20 0.18 0.16 876747222 0-38 0.38 0-34 13197416476 2.30 2.30 2.01
82:7405A5 0 44 0.44 0-88 8N74732T 0.44 0.41 0.37 8147415576 1-15 1.15 1.00
876740676 0-40 0.38 0-35 8277474N 0-48 0.48 0.42 0767415676 1.09 1-09 1.00
827740771 0-90 0.38 0-35 826747576 0.59 0-55 0.51 8767415771 1-09 1.09 0.95
021740876 0.25 0.22 0-19 927747671 0.45 0.36 0.32 SN74159N 2.44 2.44 2-14
976740976 0.33 033 0.28 8217480N 0.80 0.70 0-50 8767416076 1.58 1-58 1.389277409A76 0.44 0 44 0.38 076748114 125 1 10 0.95 6147416176 1-58 1.58 1.38
85741016 0.20 0-18 0.16 876748276 0.87 0.80 0.72 857416276 1.513 1.58 1.38
8N7411N 0.25 0.23 0.21 827748371 1-20 1.10 1.00 8107416376 1-58 1.58 1.38
814741376 0.28 0.28 0.25 876748576 1-87 1.87 1-63 071741645 2.01 2.01 1.760767412.8_71038 0.38 0-38 92/748014 0.50 0-50 0-44 9217416576 2-01 2.01 1.76
814741376 0 30 0 27 0.25 976748976 4.32 4.32 3.78 0277416676 2.16 2-16 1-89
027741476 0.72 0.72 0.63 67174905 0-75 0.70 0-63 8N74167N 4-10 4.10 3.59
876741076 0 30 0-27 0-25 8767491A711-10 1.00 0.90 SN74170N 2.88 2-S8 252
027741774 0.30 0.27 0.26 8/474925 0.75 0.70 0.63 0217417276 6-76 5.76 5-04
817742076 0.20 0.18 018 876749376 0.75 0.70 0.63 876741735 1.66 1.06 1.45
13747422711 028 0.28 0.25 876749476 0.85 0.80 0.75 8767417476 1.80 1.80 1576:7422.4140.38 0-38 0.23 E1767495N 0.85 11:80 0.75 6767417576 1-29 1 29 1 13
827742376 0.37 0.34 0-32 8N7496N 1.00 0.90 0-83 0.277417076 1.44 1.44 1-2.6
814742527 0.37 0 37 0.32 0217410076 2.16 1.89 1.89 0767417776 1.44 144 1.28
976742727 0.37 0.37 0-32 85741041.4 0.60 0-53 0.45 91174180311.44 1.44 1-26
827742850 0.43 0 43 0.37 8767410521 0.60 0.53 0-45 8N7418176 5-18 5-18 4.53
876743076 0.20 0.18 0.16 8N74107N 0.51 0.51 0-45 9767418276 1-44 1.44 1.26
814743212 0-37 0.37 0.32 8767411027 0-67 0.57 0.50 9717418403 2.16 2.16 1-89
827743376 0-43 0 43 0 58 076741115 0.86 0.88 0.75 8574185A76
8N7433876 0.57 0.57 0 50 814741165 2.16 2.16 1.89 2.16 2-16 1.89
81474375 0.43 0.43 0.37 9767411876 1.00 0.90 0.88 8317418872 6-48 6.48 5.137
2111'742876 0 43 0 43 0.37 81474119N 1-92 1.92 1.68 SN74190N 2.30 2.30 2-01
80(7438876 0-57 0.57 0-60 132174120N 1.05 1.05 0 92 0147415176 2 30 2.30 2.01
1827744076 0-20 0.18 0.16 9217412131 0 57 0.57 0.50 857419276 2.30 2-30 2.0181174418710.85 0.79 0-73 9277412276 0.130 0 80 0.70 07314193211 2-30 2.30 2.01
827744221 0-85 0.79 0-73 8147413376 1-44 1.44 1.26 8767419476 1-72 1-72 1.51076744371 1.50 1.27 113 9N74125N 0.69 0.69 0.80 0147419574 1-44 1.44 1.2601474445 1-50 1-27 1.13 8N7412676 0.69 0.69 0.60 9767419076 1-53 1.58 1.3801(744576 2-16 2.16 1.89 8574132/4 q-72 0-72 0.63 0277419776 1.68 1-58 1-38SN7446N 2.16 2.16 1.89 9147413627 0 63 0.83 0.55 9767419976 3-18 3.16 2.770N7447 -1N1-80 1.80 1.57 0,767414176 1.00 0-90 0.80 SN74199N 2.88 2.88 2 52
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OFSN7400 SERIES Is CALCULATED ON THE TOTAL NUMBER ORDEREDREGARDLESS OF MIX. SN74... HIGH POWER ... SN74 ... LOW POWER
SERIES IN STOCK ... SEND FOR LIST 36, FREE ON REQUEST. LOW PROFILE
SOCKETS 14 PIN ... 15p 16 PIN ... 17p. 8 PIN ... 14p

TRANSISTORS A SELECTION FOR FULL LIST SEND FOR
BOOKLET 36 TODAY

AAZ13 103 130182 320 111213 35p 0C36 65p 2T76108 10p.4.0107 350 BCY32 5.50 010611 55p 0C44 18p 2TX300 14pAC128 20D BCY39 1.00 821111 0045 18p 2TX302 18D80187 20p BOY5.) 2.50 558 0071 159 ZTX500 15p.ACY17 35p 3901170 159 0E1115 75p 0072 25p 2.0301 40p80139 65D 80171 20p 0E3650 550 0(777 55p 276697 15PAD149 50p BC173 13p L.51.30976 0031 28p -327706 10p811161 392 011124 sap 1-87 0083 259 276930 20pA0102 39p 110131 45p 1181121 258 0C140 1350 276987 45DAF147 20p 131,112. 22p 4776340 50p 00170 25p 22:1132 25pAP118 50p 1176180 330 2142:520 65p 00200 55D 3271304 22p876139 33D 1376194 130 51323011 °C"°' 909 4761019 209AF100 40p BPX13 25p 75p OCP71 1.00 27616711.00AP239 44p 1311E34 55p 5767(105 46p ORP12 55p 2142147 751/AS127 30p BPX88 22p 767121.7450 OR1'60 459 2372160 1598BA115 109 /376150 209 24&T4041300 P3468 2Dp 2272926 109BAX13 Sp BFY51 20p OAS 608 TTL209 25p 2573053 20pBC107 15D 10761134 45p 0881 10p T1P29A 499 2763054 45p
B(11013 150 86190 75p 0.9200 80 11230858p 3215055 450BC109 16p BLY36 6-25 0.4202 10p 1.12318 61p 276
1301090 149 1307620 15D .0016 850 1124176 74p 22.73442 1.10 40430130113 169 R11105 2.20 0(720 1-25 TIP42A 90D 3143530 800BC147 129 61100 159 0028 650 11043 26p 2143614 59DBcaGgc 140 gym is, 0055 55p 1401A. 25p 2763702 110

2763714 1-60
2763771 1-75
2763773 2.25
22:3790 2.25
2143819 35p
2763866 75D
2763903 150
22:4002 14p
2764121.1 150
2764671 35p
2765457 360
29001 3.00
28026 8-90
29303 700
40250 45p
40361 450
40362 400
40400 500
40408 75p

100
85D

TBA800 S WATT I.C.
Suitable alternative to
SL403D. 5130 volt oper-
ated. 816 ohm5 watt
output..
With circuits and
data 21-50

Sinclair IC12
with circuits and data.
6 watt IC with printed
circuit board
28 volt operated L1.60

ZN414 IC
Integrated circuit radio as
featured by many magazines
(PW Jan. 73 Reprint
Ref. No. 19 for 10P) E1-20

STROBE TUBE
ZFT4A/XTF2. Suit-
able for Dec. '73
Pratt. Electron ics

82.50
ST2 (D32) DIAC 250
CRS1I40 SCR 45p

Ultrasonic Transducers
Operate at 40Khz up to 100 yds.
Ideal remote switching and signalling.
Complete with data transmitter and
receiver new I.C. circuits.
Per pair £590
TA960 IC with socket E1.80

3015F 7 SEG.
I.C. size complete with
data price £1.70 each
(digital clock circuits
ret. No. 31, 15p)

TRANSISTORS SPECIAL OFFER
2N3055

25 47p ea
100 429
500 39p

1000 34p

BY127
25 12p ea

100 10p
500 130

1000 SP

ZENER DIODES
400 m./w BZY8131
BZX83. From 3.3
volt - 33 volts 10n
each
1.3 watts 5% Mini-
ature Tubulars
IN4700 series.
From 3.3 volt - 33
volt 189 each.
10 watts. Strut
Mounting. Z5
series 6.8 volts -
100 volts 5% 409
each.

SILICON
RECTIFIERS
1 amp series
IN4001 to IN4007
From 6p ea
1.5 amp
PL4001 to PL4007
From 8p ea
3 urns
PL7001/IN5400
From 14p ea
Send for full list 36

MORE OF
EVERYTHING

AT
HENRY'S
See pages 74 & 75
and Back Cover of
this magazine.

BEST VALUE

All types offered

AF117
25 159 ea

100 13p
500 12p

1000 10p

0C35
25 469 ea

100 429
500 38p

1000 34p

LINEAR I.C.
702C (T05) 75p
709C (T05) 39p
709C (D.I.L.) 39p
723C (T099) 90p
723C (0.1.1.) 90p
728C (D.I.L.) 45p
728C (T099) 45p
741C (T05) 50P
741C (13.I.L.) 50p
747C (T099) £1.0p
7480 (D.I.L.) 61P

I
Semi -

Conductor

QUANTITY

DISCOUNTS
10% 12'-, 15%
25+. 20% 100+
Any one type
except where
quantity
discounts shown.
Min. order £t-00
please.

TRIACS - Stnd. mounting with
accessories
3 AMP RANGE 1-11
Type P.I.V. Price ea.
SC35A 100v 80p
SC35B 2000 85p
SC35D 400v 90p
SC35E 500v E1-20
6 AMP RANGE

100v 90p
SC408 200v 95p
SC400 400v Et -20
SC40E 500v £1.50 3 Amp
10 AMP RANGE T048
SC45A. 100v £1.05
SC458 200v £1.15
SC45D 40E0 Z1-45
SC45E 500v £1.85
15 AMP RANGE
SC50A 10420 E1 . 45
SC508 200v Et 65
SC5OD 400v £1 -95
SCSOE 5000 82.25
TRIACS - Additional Types
40430 TRIAC (T066) 85P
40669 TRIAC (Plastic)

90p
40486 TRIAC (T05) 75P

NEW RANGES
BRIDGE RECTIFIERS
FEATURES SMALL SIZE AND
LOW COST Sizes. are approx.
250M/A QUARTER AMP
8025105 50 PIV 16p
8025/10 100 PIV 18P1-4Ixedia.

AMP 1-11 Pricing
Type P.I.V. Price ea.
205105 50v 209
805/10 100v 22p
805120 200v 230
1305140 400v 259
605/60 600v 27p

1L x -N" dia.
1 AMP P.I.V.
E31,05 50v 25p
81'10 100v 250
81120 200v 289
81160 600v 30p
YH x dia.
1 AMP P.I.V.
W005 50v
WO1 100v
WO2 200v
W26 600v

x 4" Tubular
2 AMPS P.I.V.
I32.'05 500
B2/0 100v
82,20 200v
82'60 600v
82,100 1000v
+21 x IL x 4s." dia.

29p
309
32p
35p III

35p
409
45p
50p
55p

4 AMPS P.I.V.
64,100 100v 55p
84(200 200v 59p
841400 400v 65p

600v 75p
64,800 800v El .00

4..H ,%-" dia.
6 AMPS P.I.V.
B6105 50v 65p
86/10 100v 709
86120 200v 80p
86;40 400v 90p
B6/6x0 600v E1-00

x yL x-i-Tr" dia.

SILICON CONTROLLED
RECTIFIERS
Typo
ONE AMP (T05) P.I.V
CRS 1I05AF 50v
CRS 1710AF 100v
CRS 1,20AF 200v
CRS 1,40AF 400v
CRS 1160AF 600v
THREE AMP (T048)
CRS 3105AF 50v
CRS 3110AF 100v
CRS 3;20AF 200v
CRS 3140AF 400,
CRS 360AF 600v
FIVE AMP
CRS 5400 4007
SEVEN AMP (T048)
CRS 7,100 100v
CRS 7'200 2000
CRS 7,4130 400v
CRS 7,600 600v

1-11

30p
30p
35p
45p
559

40p
40p
45p
55p
65p

60p

60p
67p
850
95p

ulsiect to availability. Prices correct at time of press E. & 0. E. IC: VAT to be added to all orders. UK post etc ISp. per order.

Henry's LR IAMDI

ED
EDGWARE ROAD, W2

354-356 High Fidelity and Tape Equipment 01-4025854/4736
309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road, London W2 7BW

404-406 Electronic Components and Equipment 01-4028381 I Open:-
9 am -6 pm
6 days a week
All stores

i open all day
Saturday
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enrrs
11

TEST

EQUIPMENT

MULTIMETERS
(carr. etc. 30p)
M210 20K/Volt Slimline 6 75
7LH330 2K/Volt Robust 7-50
U437 10K/Volt Steel case. AC up to 40 KHz 4-95
U4324 20K/Volt with AC current ranges 8'00
AF105 50KiVolt 11-95
U4313 20K/Volt AC current. Steel case 10.50
U4341 Plus Built in transistor tester 10-50
Model 500 3OKNolt 9.95

OTHER EQUIPMENT
SE250B Pocket Signal Injector 2-10 tam 150
5E500 Pocket Signal Tracer 1.70 carr. 15p
TE15 Grid Dip meter 440kHz-

280mHz 15.00 carr. 30p
AC Millivoltmeter 1-2mHz 18.95 carr. 35p
28 Range valve voltmeter 19-95 carr. 40p
120kHz-500mHz RF Generator

1795 carr. 40p
20Hz-200kHz Audio Generator

18-95 carr. 40p
12.50 carr. 20p

UK's

LARGEST RANGE

OF KITS &

GADGETS

7E40
TE65
TE2OD

TE22D

SE350A Deluxe Signal Tracer
SE400 Volts/ohms/R-C sub./

RF field/RE gen. 14.75 carr. 209
New Revolutionary Supertester 680R
6809 Multi -tester Accessories
£18 50 Transistor tester

Electronic voltmeter
Ampciamp
Temperature probe
Guess meter
Signal Injector
Phase Sequence
EHT Probe
Shunts 25/50/100A

11.00
18-00
11.95
11-95
11-95

5 95
5-95
5.95
4.50
each

A SELECTION OF INTERESTING ITEMS
C3025 Compact transistor tester 6'30 p & p 15P
E1300 Mono mag. cart. proem:). 2.75 p & 2159
61310 Stereo mag. cart. preamp. 4.67 p & p 25p
Easiphone telephone amplifier 7-95 p & p 250
D1203 Teleamp. with PU coil 4-40 p & ta 209
LL1 Door Intercomm. and chime 7-45 p & p 25P
Chattalite (lights as you talk) 13-90 p & p 205
1 Kw Dimmer/controller 3.000 &Plop
9" Twin spring unit For 3-30 p & 0 159
16" Twin spring unit Reverbs 6 85949259
Car Tachometer Electronic 8'95 p&p 15p
VHF 105 Aircraft Band Corrector 4.50 9 & P 150
82005 4 Ch. mIc. mixer 3.75 o &P10P
82004 2 ch. Stereo mixer 5-95 p&p15p
PK3 Kit. Etch your own orinted circuits

£1.50 it & n 20n

BUILD THIS RADIO
Portable MW 1 LW
radio kit using Mullard
RF/IF module. Features
MW - bandspread for
extra selectivity. Slow
motion tuning. Fibre
glass PVC cabinet. 600MW
output. All parts £7.98 (battery 22p), carr etc_ 320

EXCLUSIVE: SPECIAL OFFERS
MW/LW CAR RADIO AKAI GXC40
+ or - Earth with speaker Stereo cassette recorder.
and fixings. £6.50 cam! £59.95 carripackg. 505.
pachg. 30p. Pair Akal ADM micro-

phones. £6.95 carcipackg.
8 TRACK CAR STEREO 20p,

(- Earth) with speakers in 5 WAVEBAND PORTABLE
Pods & fixings. £12.50 TWIN SPEAKER RADIO.
carrloackg. 43p. FMIMW/SW/AIRCRAFT-

PUBLIC SERVICES. £1045
HANIMAX kiC1000 carrtpackg. 30P.
Battery cassette recorder. PORTABLE CASSETTE
£10-50 carr/packg. 25p, TAPE PLAYER -

for car or carry around. £7 25
HANIMAX HC2030 carripackg. 209.
Battery/Mains cassette re- HANIMAX BUN POCKET
corder. £13-50 carrtpackg. CALCULATOR WITH
300 "hl KEY. £28'95.

PANEL METERS TRANSFORMERS CONTROLS RELAYS

IRONS  TOOLS  VALVES  POT CORES MOST TYPES OF COMPONENTS

You need a catalogue! 55p post paid complete with Discount Vouchers

SPECIAL PURCHASES
AVOMETER MOVEMENTS
AVO 8 or 9 50mA MOVEMENTS.
Ex Brand New AVO's £3.50
Post 20p.

UHF TV TUNERS
CHANNELS 21 TO.64
Brand new transistorisec
geared 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 115
610 Power supply for 120
615 Power supply for 2 x 120
230 AM/FM aerial amplifier
240 Auto packing light
275 Mic. preamplifier
570 LF generator 10Hz-1 mHz
575 Sq. wave generator 20Hz-20Khz
590 SWR meter
620 Ni-CAD Charger 1.2-12v
630 STAB Power supply 6-12v 0.25-0-1A
690 DC motor speed Goy.
700 Electronic Chaffinch
705 Windscreen wiper timer
760 Acoustic switch
780 Metal Detector (electronics only)
790 Capacitive Burglar alarm
835 Guitar preamp.
840 Delay car alarm
875 CAP. Discharge ignition for car engine

(-Ve Earth)
80 Scope Calibrator

255 Level indicator
525 120-16OrnHz VHF timer
715 Photo cell switch
795 Electronic continuity tester
860 Photo timer
871 Slide projector auto feed control
235 Acoustic Alarm far driver
465 Quartz XTAL checker
220 Signal Injector
390 VOX
432 Testakit
670 Buffer Battery Charger
885 Capacitive Contact Alarm
850 Electronic Keyer
820 Electronic Digital Clock

2.98
5.95
5.95

12.33
1.40
3-90
4.70
5-70
3.60
4-55
4.55
5-73
2'93
5-90
6.08

15-80
14-60
12.85

8.00
8-15
2.87
7-00
6.80

10.75
9.65
6.85
4 25
6,15

13'15
2.25
6.15

11.30
7'70
4 30

13.25
7-15
7.60
8.75
2.30

15.50
19-30
6-55
6.25

18.75
58.50

ALL KITS OFFERED
SUBJECT TO
STOCK
AVAILABILITY

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

BUILD THIS TUNER
MW/LW Radio Turner to use with any amplifier.
Features Milliard RF/IF module Ferrite aerial, built
In battery. Excellent results. Size 7" x 21." x 3d".
All parts £4.85, carr. 15p.

MULTI -USE & RADIONIC KITS
10-1 10 Projects 3.60
50-1 10 Projects 8.00
150-1 150 Projects 13'20
Telephone Communicator 7.20
X20 20 (Elec.) Projects 4 95
X40 40 (radio) 9.45
(cam/packing 40p)
All transistor circuits with hand books

All types offered subject to availability.
Prices correct at time of press E & OE.
10% VAT TO BE ADDED TO ALL ORDERS.
UK post etc. 15p per order unless stated.

Henry's LIMITED
EDGWARE ROAD, W2

SEE FACING
PAGE FOR
ADDRESSES

Henryt.
Catalogue

"41 "44 cw-0.1.1.4

GARRARD BATTERY TAPE
DECK
GARRARD 2 speed 9 volt tape docks. Fitted record!
play and oscillator/Erase heads. Wind and rewind
controls. Tahes up to 4" spools. Brand new com-
plete with head circuits.
£9.50 carr. 30p

TOP QUAL-
ITY SLIDER
CONTROLS
60mm stroke high
quality controls com-
plete with knobs (post,
etc. 15p any quantity).
Singles Log and Lin
5K, 10K, 22K, 50K, 100K,
250K, 500K, 1 Meg.
45p each.
Ganged Log and Lin
10K, 22K, 50K, 100K,
250K, 650 each.
(Quantity discounts
available)

Complete with knobs.

MARRIOT
TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High impedance

£2.00
'18' Med. Impedance

£2.00
R730/E73 2 track mono
Record/Erase low Imp.
75p pair.
Erase Heads for '17' and
'18' 75p
'63' 2 track mono,
HI imp. £1.75
'43' Erase Head for '63'

75p
(Post, etc. 15p any

i quantity).

SINCLAIR, MINIATURE AMPLI-
FIERS & TUNER/DECODER
AMPLIFIERS (cart., etc. 20p)
4-300, 0.3 watt 9 volt SINCLAIR (carr. 20p)

1.75 PROJECT 60
104,1 watt 9 volt 2-80 Z303-57 Z50 4-37
304, 3watt 9 volt 2-95 S,,tzeo

5
2.36.397PrefgE6°.£76:33

555' 3 waft 12 "It 3-10 PZ8 (for 250) £477
E1208,5 watt 12 volt 5.10 (TRANS £295)
608. 10 watt 24 volt 4-10 AFU £4-45

New SINCLAIR
PROJECT 80
Stereo Prearnp. 11.95
Audio Filter Unit 6.95
Z4015 Watt Amp. 5.45
Z6025 Watt Amp. 6.95
PZ5 Mod. for 1 on 2 Z40

4.98
PZ6 Mod_ (S Tab)
1 on 2 Z40 7.48
PZ8 Mod. (S Tab)
1 on 2 Z60 7-98
TRANSFORMER FOR
PZ8 2.95
Prolect 605 Kit 1995

410,10 watt28 volt 4.95
30 watt 45 volt

9.95
Et 210, i + 2i 'watts225

RE500, 5 watt IC mains
operated Amplifier
with controls £6.30

SAC14, 7 + 7 watt
Stereo with controls

£8  70
SAC13, 15 + 15 watt

Stereo with controls
£91 -75

r

POWER SUPPLIES FOR
EVERY PURPOSE
(All cased unless stated chassis)
470C 6f7+;9 volt 300 MA (Includes Multi -Adaptor for

Tape Recorders, etc.)
2 5Car Lighter Voltage Adaptors 300mA (State voltage0pita2ge

6v, 7+v, 90)
1-953" 3a5 cpaorlt. 2305ppSC202 316/7f/9 volt 400mA

HC244R Stabilised version 42:930 5 carr. 230p

P500 9 volt 500mA
P11 24 volt 50OrriA (chassis) 2-90 post 209
P1526;28 volt 1 amp (chassis) . 2-90 post 20p
P1080 12v 1 amp (chassis) 4-25 post 20p
P1081 45v 0-9 amp (chassis) 7.50 post 20p
P12 4.-12 volt 0-4-1 amp 7-15 post 30p
SE101A 316/9/12 volt 1 amp (Stab.) 1030 post 25p
RP164 6,17k/912 I amp (Stab.) 10.20 Post 309

FIBRE OPTICS
0-01 Diam. Mono Filament
£1-50 per 25 metre reel
0.13 Dram. 64 Fibres
Sheathed. £1-00 per metre
SPRAYS 15mm Diam.
Mares Tails £9.50.

\roo

Everyday Electronics, February 1974 "13



YATES ELECTRONICS
(FLITWICK) LTD

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

BEDFORD.
RESISTORS
-kW Iskra high stability carbon film -very low noise-capless construction.
+W Mallard CR25 carbon film -very small body size 7-5 x 2-5 mm.
5W 2% ELECTROSIL TRS.
Power Values Price
watts Tolerance Range available 1-99 100+

4-

1g/7
4.70-2-2M 0 E24 1p 0.8p

i 3.3M n-lori 0 E12 Ip 0.80
5 2°Z '1011-1MO E24 3-5p 3p
5 10% I 0-3.9 a E12 I p 0.8p
s 5% 4.74 -IMO El2 1p 0-89
4 10% I13-1013 812 6p 5-5p

Quantity price applies for any selection. Ignore ff.-actions on total order.

DEVELOPMENT PACK
0.5 watt 5% lskra resistors 5 off each value 4-711 co IMO.
612 pack 325 resistors L2-40. E24 pack 650 resistors £470.

POTENTIOMETERS
Carbon track 51, CI to 2M ft, log or linear (log 5W, lin 4W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5004 and decades co 5M B. Horizontal or vertical P.C.
mounting (0-1 matrix).
Sub -miniature 0. 1W, Sp each. Miniature 0 - 25W, 7p each.

TRANSISTORS
ACI07 I5p AF126 20p 8E115 25p 0C42 12p 2N3707 12p
AC126' 12p AFI39 32p 13E173 20p 0C44 12p 2N3708 10p
ACi27 15p AF178 32p I BEI 77 28p 0C45 12p 2N3709 Ilp
AC128 ISp AF180 40p BFI78 32p 0070 12p 2N3710 lIp
ACI31 12p AFI81 40p BFI79 32p 0071 12p 2N37Il Ilp
ACI32 12p BC107 12p BF 180 32p 0072 12p 2N3819 32p
ACI76 15p BC108 12p BFI 81 32p 0081 12p 2N4062 12p
ACI87 22p BC109 12p , BF194 14p 0082D 12p 2N4256 20p
AC188 22p BC147 12p 0E195 14p 2N2646 60p 2N4289 20p
AD140 50p BC148 12p 8F197 150 2N2904 20p 40360 35p
AD149 45p BCI 49 12p BF200 32p 2N2926 10p 40361 35p
ADI61 33p BC157 14p BFY50 20p 2N3054 58P 40362 40p
ADI62 36p BC158 14p 13E1'51 20p 2N3055 60p 40408 40p
AF I 14 20p BC159 14p BFY52 20p 2N3702 13p ZTXI 08 15p
AF I 15 20p BCI87 22p BUY 105 215p 2N3703 12p ZTX300 15p
AFI 16 20p 130131 75p 0C26 45p 2N3704 13p ZTX302 20p
AFI 17 20p BD132 75p 0C28 50P 2N3705 12p ZTX500 159
AF I 18 38p ao I 33 75p 0C35 50p 2N3706 I 1p ZXT503 20p

ZENER DIODES I WIRE WOUND POTS. 3W. 10, 25,
400rnW 5% 3.3V to 30V, 12p. I

500 and decades co 100k 0, 35p.

DIODES
RECTIFIER SIGNAL
BYI27 1250V A 12p 0A85 7p
1N4001 50V A 7p 0A90 5p
I N4002 100V A 8p 0A91 5p
I N4004 400V A 8p 0A202
1N4006 800V A 10p 1N4148
I N4007 1000V A 10P BAI 14 8p

SLIDER POTENTIOMETERS
86mm x 9mm x 16mm, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG. 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE, 12p.
FRONT PANEL, 65p.
18 Gauge panel I2in x 4in with slots cut for use

BRUSHED
ALUMINIUM
PANELS
I2in x 6in, 259
12 in x 25in, 10p
9in x tin, 7p

THYRISTORS
2N5060 50V 0.8A 30p
2N5064 200V 0-8A 47p

with slider pots. Grey or matt black finish com- 106F 50V 4A 40p
plete with fixings for 4 pots. 1060 400V 4A 55p

ALUMINIUM BOXES
A87 25" x 54" x 14" 50p A814 7" x 5" x 24" 84p
AB8 4" x 4" x I i^ 509 ABIS .8" x 6" x3" 108p
AB9 4" x 2.2." x I 5" 509 A1316 10" x 7" x 3" 1229
ABIO 4" x 55." x 14" 50p A1317 10" x 45" x3" 108p
A811 4" x 24" x 2" 609 ABI8 12" x 5" x 3" 1209
ABI2 3" x x I" 44p ABI9 12" x 8" x 3" 160p

HEATSIN KS-REDPOI NT
2W 24p 4W 45p TOS Clip Sp TOI Single 5
3W 36p SW 60p TO18 Clip 5p TO1 Double 8

TRANSFORMERS All have 240V primary
MT3012 0-12-15-20-24-30V 2A E2.85
NT50/4 0-19-25-33-40-50V 4A £1.90
MT50/1 0-19-25-33-40-50V 1 A £2.55
MT5012 0-19-25-33-40-50V 2A £3.50
1.-1T60/5 0-24-30-40-48-60V

0-24-30 40 40 60V
IA £2.10

MT6011
MT60;2.

IA
2A

£2 80
£3 800-24-30 40 18-60V

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2.
Catalogue which contains data sheets for ITIOSC of the
components listed will be sent free on request.
10p stamp appreciated.

Callers Welcome Mon. to Sot. 9 a.m. 5 p.m.

PLEASE ADD 10% VAT
MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0- 00IpF, 0.0015pF, 0.0022pF, 0- 0033gF, 0.0047pF, 2.4p. 0-0068pF, 0-01
0. 0 15uF, 0- 022uF, 0.0330F, 3p. 0.047gF, 0- 068uR 0. 1 oF, 4p. 0.155F, 6p. 0.22AF,
74p. 0- 33pF, II p. 0-470F. 13P.
160V: 001AF, 0-015uF, 0.022AF. 0.033AF, 13.047AF, 0.068AF, 3p. 0- laP, 31.p. 0.151:F,
4-4p. 0-22AF, Sp. 0.331tE, 6p. 0.47frE, 74p. 0.68pF, lip. I -OpF. 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0- OlpF, 0-0150E, 0-022pF, 3p. 0-033pF. 0.047pF, 0- 068pF,
35p. 0' 1PF. 4p. 1315uF, 0.2.2uF, 5p. 0. 33uF. 6,p. 0.475F. 8+P. 0-68AF, I 1p. I .0uF,
13p. 1.5AF. 20p. 2-20E, 24p.
MYLAR FILM CAPACITORS 100y I CERAMIC DISC CAPACITORS
0.001.AF. 0.002AF. 0.005uF, 0.0IAF. 0.020F, I 100pF co 10.000pF. 2p each.
2ip. 0.040F, 0.05AF. 0-068AF, 0.1AF. 311s. I

ELECTROLYTIC CAPACITORS
(AF..,) 163, 1-563, 2-2.'63, 3-363. 4-763, 6-840, 6.8'63, 1025, 10-63, 15;16. 15;40,
15:63, 22110, 22/25. 2263. 33,6.3, 3316, 33,40. 47.'4, 47'10. 47,25, 4740, 68,6-3.
68:16. 1004. 10010. 100'25, 150/6.3, 15016, 2204, 220,6.3, 220.16, 330 4, 6p. 47;63.
100,40, 150;25. 220;25, 330,10, 470,6-3, 7p. 68,63, 150-40. 220.40,330:16.1000.4, 10p.
470 10.6806-3.11p. 100,63, 15063. 220 63,1000 10. 12p. 470.25, 680;16,15006-3,13p.
470,40, 680-25. 1000:16, 150010, 2200;6-3. 18p. 33063, 680,40, 1000;25. 1500;16,
2200,10, 3300,6.3, 4700;4,21p.

SOLID TANTALUM BEAD CAPACITORS
0-1AF. 35V 2.2.AF 35V

0.225F 35V 4.70 35V
0- 47oF 35V 6.80E 25V

1-00F 35V I OuF 25V

22sF I 6V
339E 10V
47sF 6.3V

100pE 3V

12p

VEROBOARD
0.1

24 x 35 22p
24- x 5 24P
35 x 35 24p
35 x 5 27p

17 x 2' I5p
17 x 3:- 100p
17 x 5 (plain) -
17 x 35 (plain) -
17 x 24 (Plain) -x 5 (plain) -
2+ x 35 (plain) -

Pin insertion tool 52p
Spot face cutter 42p
Pkt. 50 pins 20p

0.15
16p
24p
24p
27p
57(p
78p
82p
60p
42p
12p
Ilp
520
42p
20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2.5mm insulated
Standard insulated 129 3.5rnm insulated
Stereo screened 35p 3-5mm screened
Standard socket I5p 2.5mm socket
Stereo socket 18p 3.5mm socket

13.1.14. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
Plug I2p. Socket 8p.
4ay screened cable. ISP metre.
6 way screened cable, 22p, metre,

13p
89
89

BATTERY ELIMINATOR £1 .50
9V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
i 600AF 64V 74p 25000 64V 809 4500AF 16V
2500AF 40V 74p 28000 100V £2.60 45000F 25V
25000F 50V 58p 3200pF 16V 500 5000sF 50V

HIGH VOLTAGE TUBULAR CAPACITORS -I,000 VOLT
0-01AF 10p 0-047AF 139 13.22AF
0.022AF 12p 0.1 AF 13p 0.470

POLYSTYRENE CAPACITORS 160V 25%
lOpF to 1,000pF El2 Series Values. 4p each.

50p
£1 .68
El  10

20p
22p

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI
The GDI is the world's first semiconductor chat can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen carbon monoxide.
methane, propane, alcohol. North Sea gas, as well as carbon -dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.
Detector GDI, 12. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector 16.5.20. 12 or 24V battery operated audible
alarm 4730. As above for PP9 battery, E6-40.
PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C.-Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high
relief.

METERS I)" Scale-500AA, ImA, 10mA, 100mA fl 90

BULGIN MAINS CONNECTORS
3 Pin 1-4A Chassis Plug 10p

Line Socket 13p

3 Pin 3A Chassis Plug 10p
Line Socket lap

3 Pin 5A Chassis Plug 16P
Line Socket 1Sp

3 Pin RA Chassis Socket 18p
- Line Plug 13p

3 Pin 3A Chassis Socket 2Ip
Line Plug 23p

2 Pin. 5A Line Plug lop

THERMISTORS
VA1005
VA1026
VA1033
VA 10555
VA10665
VAI077
R53

15p
ISp
ISp
15p
15p

61-15513

WAVECHANGE SWITCH 23p
I p 12W. 3p 4W, 2p 2W, 2p 6W,

49 3W

ROTARY MAINS SWITCH
D.P. 2A 32p

LINEAR IC's
709 14 pin DIL 40p
741 8 pin DIL 40p
741 14 pin DIL 38p
723 14 pin DIL 95p ,
747 14 pin COL 85p
748 8 pin D1L asp
DIL Sockets 14 pin and 16 pin 16p
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Understand Solid State Electronics?
Quite possibly you do it's also quite
possible your knowledge is not as broad as it
might be and probably you're keen to fill in
the gaps.

Whatever the extent of your knowledge in
this fast-moving technology, it's a fair bet that
this little book can help you find a few
missing answers.

Designed for anyone who wants (or needs) to
understand how semiconductors work and
how they work together in solid state

Texas Instruments, acknowledged leaders in
the field of semiconductor technology
originally produced "Understanding Solid
State Electronics" as a 12 -hour videotape
presentation. Such was the response to the
course for a backup text book that this
242 -page volume was published. Now -
available in the U.K. for the first time,
"Understanding Solid State Electronics"
priced at f 1.20 (inc. p & p) gives a
comprehensive treatment of electronics
without assuming any prior knowledge of

electronic systems, this book takes the reader electronics or mathematics.
through a 12 -lesson, self -teaching course Complete the order coupon below, mail it
written in layman's language. with your remittance to Data Sales, M.S.21,
The course, complete with quizzes and Texas Instruments Limited, Manton Lane,
glossaries covers basic theory and use of Bedford, and your copy of
diodes, transistors, thyristors, optoelectronic , "Understanding Solid State

,devices. It also covers logic and bipolar, MOS Electronics" will be
and linear integrated circuits. despatched by return,

Name P,ease Seno me
copyliesi Undarsrararling
Said Stara ElectrOn.5

Address at £1.20 each line. v e.e.v/
tCnevoes xhot,tri nc
made payable to

PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this fascinating three -channel unit from a kit which contains all
components needed to produce an ever changing light display. Takes
its drive from the speaker terminals of a record player, tape recorder
or portable radio. Will drive a total of 2kW of coloured lamps at 240
volts, Supplied complete with PVC covered steel cabinet with holes
ready punched for controls and cable outlets. Master control included.
Coloured lamps not supplied.
Price per kit £11 -95. 240 volt coloured lamps, each 30p.
METAL CABINETS
These attractive steel cabinets are PVC covered in a range of colours,
and offer an economically priced unit for the home constructor. The
chassis, which has a white satin PVC finish, provides an easily accessible
building area, with an integral fascia panel. The cabinet is supplied
complete with stick -on feet.
Colours available include Green, Grey Black, White and Blue. Every
effort will be made to supply a selected colour, but please give alternatives
if possible.

..----

Approx. site in ins. Price
i. w. d.
4 5 24- 75p
8 6 3 El -60
II 6.1, 3 £204

Ocher sizes to special order. HOLES PUNCHED infront or back panels
to your own requirements. Please send S.A.E. for quotation.

FIXED VOLTAGE REGULATORS
TO3 case. Gives stabilised supply. MVR 5 V. MVR 12 V, MVR 15 V.

All priced at £1 65

VEROBOARD
0.1 0.15

21 x lin 7p 7p
2-1- x Otin 27p lop
If X Sin 29p 29P
31 x 3fin 29p 290
3r x Sin 3Ip 32p

D.I.L. REED RELAY

Operates direct from 5 volt TTL logic
elements. Normally open contact rated at
0.25A, 100V d.c. Price each LI -50

Our CATALOGUE, priced
R.S. range of professiona
All orders over 50p POST
S.A.E. with all queries p

CELECTRON-E
P.O. Box No. I, Llantwit

at 25p post free in U.K.. shows most of the
components. Prices include VAT.

FREE-U.K. only. Overseas postage at cost.
ease-

Major, Glamorgan. Wales GF6 9YN

Tanas instruments Llynoted)

YOU AIN'T HEARD
NOTHIN' YET ! !

until you tune in to stereo
perfection with the varicap'

Approx. Size 81-" x x 6+"

Features include push button "Spot On" tuning, with up
to 5 pre-set stations (no difficult tuning dial and drive
cord). Easy "no problem" construction, requiring only a
few simple setting up adjustments with a D.C. Voltmeter.
Uses NEW pre-set modules -for R.F. and LE circuits-no
circuit alignment. High efficiency Integrated Circuit Phase
Lock Loop Decoder for perfect stereo reception, with
stereo lamp indicator. TOTAL KIT price only £28.50
including V.A.T. and postage. With Fibre Glass P.C.
Board, neat slimline teak veneered cabinet with brushed
aluminium front panels, push buttons etc.
All ports available separately.
IDEAL FOR USE WITH THE "TEXAN", "GEMINI"
AND ANY GOOD QUALITY STEREO AMPLIFIER.
Please send large S.A.E. for full details.
228, ECCLESALL ROAD, SHEFFIELD S11 8PE
Telephone No. (0742) 668888
THE COMPONENT CENTRE OF THE. NORTH

ELECATRO
RES

Everyday Electronics, February 1974 77



The Sinclair Cambridge...
no other calculator is so powerful

and so compact.

Complete kit -£2495! .s AT,

The Cambridge - new from
Sinclair
The Cambridge is a
new electronic
calculator from Sinclair,
Europe's largest
calculator manufacturer.
It offers the power to
handle the most complex
calculations, in a
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
still measures just
41" x x :W. That means
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 - all you
need provide is a soldering iron
and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any
queries or problems.
Total cost? Just £2745!
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.
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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.
7. Keyboard panel.
8. Electronic components pack

(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book -- free !
If you just use vow -Sinclair Cambridge for
routine arithmetic - for shopping,
conversions, percentages, accounting,
tallying, and so on -then you'll get more
than your money's worth.

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

tom.

How? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact -packed 32,
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations like :
Logs Sines Cosines
Tangents Reciprocals nth roots
Currency Compound
conversion interest
and many others...

Sinclair Radionics Ltd, London Road.
St Ives, Huntingdonshire
Reg. no : 699483 England
VAT Req. 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.

But that in itself wouldn't be enough. Sinclair also 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.
It seemed 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 below and slip it in the post today.

Price in kit form: £24.95 + £2.50 VAT. (Total : £27.45)
Price fully built: £29.95 + £3.00 VAT. (Total : £32.95)

Aim =IM MI= III1= NMI
EE 2 74

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

Please send me Name

a Sinclair Cambridge calculator kit at
£2495 £2.50 VAT (Total : 27.45)

7 a Sinclair Cambridge calculator ready
built at £29-95 £3.00 VAT
(Total: £32.95)
*I enclose chequefor £ , made
out to Sinclair Radionics Ltd, and
crossed.
* Please debit my *Barclaycard/Access
account. Account number

Address

*Delete as required. PLEASE PRINT
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PLEASE HELP YOURSELF!
It is simple and inexpensive to make a start in

the hobby of electronics. The bare essentials
in equipment are a soldering iron, screwdriver,
wire cutters, pliers, and a modest type of multi -

meter.
But let us be honest it is hardly likely to stop

just there! After completing a few simple
projects the urge to delve progressively further
and deeper into the subject comes quite
naturally; to conduct experiments and try one's
hand at circuit design, for example.

However, visions of the need for additional
expensive equipment may cause some
enthusiasts to hesitate and ponder over the
probable financial outlay involved. Well, we have
good and reassuring news in this connection.
While many spare time activities do depend
upon commercially made equipment that is often
expensive, in the case of electronics "do-it-your-
self" is doubly true! The most important circuit
checks and measurements can be performed
with instruments of a kind that the constructor
can build himself-provided he is given full
design details.

This month EVERYDAY ELECTRONICS introduces
the EE Test Gear Five, commissioned specially
for our readers. Collectively, these five instru-
ments will satisfy all the more usual require-
ments of the average constructor, experimenter,
and designer. While a careful eye has been kept
on the budget, these units have been designed
to the highest professional standards.

This, then, is an opportunity for every reader
to equip himself with a fine set of test gear-

Our March issue will be published on Friday, February 15

instruments he will be proud to own and use
and to show to his friends because they will

--demonstrate his own handiwork as a constructor.
These five handsome instruments will transform
the appearance of any "den" or private retreat,
however modest. Their good looks are incidental
however. The instruments are designed for
serious work, not just to impress the visitor
though undoubtedly they will. With the EE Test
Gear Five before him, the least pretentious of
constructors will feel confident to tackle more
ambitious projects and maybe venture into some
experimental and design work in addition.

A word to the wise. All these instruments will
have immediate and lasting value. So start
building your collection this very month, with
item number one-the Power Supply Unit.

Those more seasoned enthusiasts who already
possess some items of test gear may well con-
sider the merits of having a unified set of
instruments with a common power supply
linkage. Otherwise, one or more items of the
EE Test Gear Five could be used to make up any
deficiency in their existing equipment.

OUR NEW PRICE
Soaring costs of materials, especially paper,

have caught up with us. Regrettably we have to
advise readers that as from next month the
price of EVERYDAY ELECTRONICS will be 20p.

EDITOR F. E. Bennett ASSISTANT EDITOR M. Kenward

ART EDITOR J: D. Pountney P. A. Loates

B. W. Terrell B.Sc.

K. A. Woodruff

ADVERTISEMENT MANAGER D. W. B. Tilleard

l 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, Fleecway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-445T; Advertisements 01-634-4202.
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IN these days of perpetual electricity failures
it is convenient to have an auxiliary source

of lighting in the home. It is mandatory that
clubs and public areas have an emergency light-
ing circuit capable of running from a source
independent from the mains.

The simple solution, in either case, is to have
a circuit, or circuits, running 12 volt bulbs from
an accumulator. This, however, requires that the
accumulator is in a constant state of charge.
This project is basically a battery charger that
is used to keep the accumulator "topped up" but
wired into it are two switchable output sockets
for running auxiliary lighting and facility is
built in for automatic change over to the emer-
gency system, should the mains fail.

CIRCUIT
The circuit is shown in Fig. 1. A tapped input

mains transformer is used that gives a nominal
output of 12V r.m.s. (17V peak) at up to 5A.
This is fed to a low voltage, high current bridge
rectifier giving a full wave rectified output that
is fed via a switchable series limiting resistor
R2 and ammeter circuit to the terminals of the
unit. The stand-by accumulator would be con-
nected to these terminals.

With the series resistor in circuit charge
current is limited to about 0-5 to I A (for trickle
charge purposes) but when shorted out with S2
the circuit current is limited only by the internal
resistance of the transformer, the resistance of
the ammeter circuit and the state of charge
of the accumulator. Current could be up to 5A
(and even greater). Should there be some major

By MIKE HUGHES

Automatically switches on an auxiliary lighting system when mains supply fails

fault with the accumulator or the output was
shorted then current could exceed the 5A (maxi-
mum) and a fuse is inserted to prevent over-
heating etc.

LIGHTING CIRCUITS
The auxiliary lighting circuits are taken from

the battery terminals via the relay contacts to
switches S3 and S4 to output sockets on the front
panel. These circuits are connected on the front
side of the same fuse. Because the relay (nor-
mally held in by the 12V a.c. from the trans-
former) is connected with its "normally closed"
contacts in the auxiliary circuit, current cannot
flow through the bulbs unle8s the mains fails.
When this happens the relay drops out and cur-
rent from the battery flows the other way
through the fuse into the auxiliary circuit. Thus
both circuits are protected by the single fuse.

Some constructors may not wish to build in.
the automatic change over facility; in which case
the .auxiliary circuit ought to be separately
fused.

Approximate cost
of components
including V.A.T.

:L

£7.00 plus case

82 Everyday Electronics, February 1974



0- 0
r

240Y

L

N
Sib

EC

SCN

* SEE TEXT

9
D2,03;04, D57- PM7A6

SK3

OUTPUT TO
ACCUMULATOR

SKI/

+ AUXI
I OUTPLIUTA

RY
1

SK1

AUXILIARY
C'";('IC OUTPUT 2

I SK2

CURRENT
If the unit is to be run from the mains via

a fused 13A plug there is no need for an internal
fuse on the mains input but take note that this
is essential if the unit is to be run from non -ring
main domestic wiring (a 500mA fuse is suffi-

cient ).
With this system the maximum output current

to the bulbs is 5 amps (not displayed on the
meter) thus the total power loading must not
exceed 60 watts. In a domestic situation this is
more than is necessary and in practice two
circuits with a loading of 2 amps each is quite
sufficient. Switches S3 and S4 allow selection
of either or both external circuits in the usual
way.

Remember that this unit provides high cur-
rents, consequently heavier gauge wire than
usual should be used (10 amp rating preferably)
for all internal and external connections (Fig. 2).
It is particularly important to have this in mind
if the equipment is to be permanently wired into
a building's structure. If the wire is too light a
gauge not only will you get excessive line
voltage drops but the conductors could heat up
and present a fire risk.

INSTALLATION
When installing the equipment make sure the

accumulator is in a well ventilated area because
hydrogen and oxygen are liberated during
charging-a localised build up of these gases
could cause an explosion if exposed to a naked
flame. Ideally it should be contained in a wooden
(frost protected) box outside.

The charger unit should be as close as possible
to the accumulator but for convenience it is
more likely that the latter would be indoors,
nevertheless keep the leads to the accumulator
as short as possible. The longer they are the
heavier gauge they ought to be to prevent line
drop.

When charging a badly exhausted accumulator
it is best to charge at the trickle rate for an
hour or two before changing to full rate-other-
Everyday Electronics, February 1974

Fig. 1. Complete circuit
gency Lighting Unit.

diagram of the Emer-

Components ....
Resistors

22t1 2W (see text)
R2 2-20. 5W

Capacitor
C1 1,000p5 elect. 25V

SEE

glIOP

Semiconductors
D1 1N4001
D2-), 5A,24V silicon bridge rectifier (AEI

D4-
D3 .type PM7A6) or equivalent wired group

D5 J
of 5A rectifiers (4 off)

Switches
S1 Two pole 3A 240V on/off toggles.
S2
S3

(Both poles shorted together for S2, 3
54 and 4)

Miscellaneous
ME1 5A moving iron meter
RLA1 6V coil, 26ohms with 5A changeover

contacts (see text)
LP1 240V neon indicator-incorporating

limiting resistor
T1 Mains transformer. Primary 0-210, 230,

240, 250. Secondary 12V at 5A (Doug-
las type MT 85AT)

FS1 Bulgin panel mounting fuse holder
and 5A fuse

SK1J2 2 plug socket pairs for auxiliary
circuits (5A capacity)

SK3/4 2 red, 1 black 5A screw terminals
2 large crocodile clips for accumulator.
Heavy gauge insulated wire, 3 core mains
lead, grommet and cable clamp. Case
approx. 200mm x 150mm x 150mm.

83



EMERGENCY

LIGHTING

UNIT

EARTH TAG
ON CASE

TO T1 SCREEN
(IF FITTED)

MAINS INPUT

TO Ti PRIMARY
"fre-(0-240V)

Fig. 2. Layout and wiring of the Emergency Lighting Unit.
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wise currents in excess of 5 amps might be
drawn. Use can be made of the tapped mains
input of the transformer (if such a transformer

The completed unit with front panel removed to
show construction. Relay types may differ from
that shown in the photograph.

has been used) to slightly increase or decrease
the maximum charging rates. The output of 12V
r.m.s. assumes the supply is connected to the
input tapping of the same magnitude ( e.g. 240V).
If, however, you connect 240V across the 210V
tappings the output voltage will increase by
about 15 per cent. Connecting to higher voltage
tappings will reduce the output voltage and
hence the charge current. Should the maximum
charge current be higher than required a 0.5
or 1 ohm resistor (5 watt) should be inserted
between S2 and FS1 at point A (Fig 1).

COMPONENTS
Finally, some points about the construction

and availability of components. The diode bridge
must be capable of passing 5 amps. If you cannot
obtain the one specified you can make one up
using discrete stud rectifiers (of 5 amps rating
each) which are easily obtainable. They should,
however, be bolted onto a panel of insulating
material prior to fixing in the cabinet.

The relay might present some problems but
a variety will do here. Ideally an a.c. 12V coil
relay with 5 amp low voltage rating contacts
should be used straight across the transformer's
secondary, but relays with a.c. coils are not
very common. The prototype used a 6V d.c. relay
that had a coil resistance of 26 ohms. The d.c.
drive is provided by rectifier D1 and the current
(from the 12V source) is limited by R1 which
should be of 2 watts rating, Cl prevents chatter
of the relay contacts. If you locate a 12V d.c. coil
relay with 5 amp contacts RI can be omitted.

Because of problems in locating or making
low value shunt resistors for a milliameter a
5 amp moving iron meter was used as a current
monitor. Moving coil meters of the same full
scale reading could be used just as effectively
but are likely to be more expensive.

Whg do you know?
TERMS

Explain the following terms as used when dis-
cussing electronic circuits or phenomenon.
1 Direct Coupling
2 Bandwidth (applied to a receiver)
3 Sensitivity
4 Modulation Depth
5 Bias
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FOR BEGINNERS IN ELECTRONICS

THEORY AND EXPERIMENTS

TUTOR : PHIL ALLCOCK*

LESSON $ The Transistor
S0 FAR we have mentioned the relationship that

exists between the base, collector, and
emitter currents of an npn transistor and have
examined the current/voltage characteristic for
the emitter/base junction.

TRANSISTOR CHARACTERISTICS
Manufacturers often publish other charac-

teristics such as the variation of L with V,. Such
a characteristic is illustrated in Fig. 5.1. Each
curve shows the variation of I" as V, is varied,
for a constant value of base current I.

400y A

300yA

200yA

100y A

10 mA
41c

50y A

L. 20pA

0 1.0V 5.0V Vice

Fig. 5.1. Variation of I. with V..
The curves usually relate to a "typical" device

and the values for a particular transistor may
differ considerably from the published curves
since the parameter s has a wide spread. How-
ever, the curves are useful in that they illustrate
several important features of the transistor.

The first point is that for Vi,. values greater
than about one volt the collector current is
almost constant for a given value of L. The col-
lector current does rise slightly as can be seen
from the lb= 100,uA curve. The current I. rises
by a small amount, shown as AL, as V increases
from 1.0 to 5.0 volts. For a typical device this
current change might be about 40 to 100,/A. Note

tIl) (PA)
INCREASING
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that the collector current for this curve would
be about 10mA, if we assume that $ is 100,
since we saw last month that L=13 /b.

Although a change of 100µA seems quite large
when compared to the base current of 10011A it
represents only one per cent of the total col-
lector current. Consequently for most purposes
we can assume that L. is independent of the
voltage Vec if V, is at least one volt. (For power
transistors the change in I, can be much larger
and may have to be considered.)

GAIN
The second point which is illustrated by the

characteristics is that 13 does vary somewhat
with If /3 was constant, each increase of say
100µA in Ib would produce a definite change in
L, equal to (100 /3)4A. The changes in collector
current can be read off the characteristics by
measuring the spacing of the curves at a given
V,, say 1 volt, whilst noting the corresponding
changes in base current for the curves used. For
example at V=1.0 volt, changes of 100/1A in
lb, over the range 100 to 400µA, give collector
current changes represented by the lengths
A, B, C. If these lengths are unequal then /3 is
varying as 1,. rises.

Some manufacturers give a separate curve to
show this effect and a typical curve would appear
as in Fig. 5.2. The parameter plotted is usually
121, which is similar to /3 and is actually a measure
of the change in collector current for a small
change in base current. The curve shows that
hie falls at low and high currents. Since the manu-
facturing spread for g, and hence hie., is already
large this variation of hre with collector current
is not important unless a wide variation of I,
occurs in the circuit used. This situation does
occur with "large signal" circuits such as power
amplifier output stages.

It is worth noting that some transistors are
designed to give reasonably high hr., values down
to collector currents of 1,uA. Others have their
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1pA 10pA 100pA 1mA 10mA100mA Ic

Fig. 5.2. Typical variation of hfe with Ic

best performance at high currents end for power
transistors it may be necessary to ensure that
reasonable values of hie are still obtained at
currents of several amperes.

SATURATION
A third and very important feature of the

transistor is illustrated by considering point P
in Fig. 5.1. Notice that at low V,.., less than one
volt typically, all the curves tend to merge into
one line. This is the saturation region of the
transistor, so called because at points such as P
the collector voltage is almost zero and the cur-
rent in the colector reaches a saturation level
above which it cannot rise.

If the transistor is made to operate at point P
any increase in base current above 200pA will
have virtually no effect. The collector current
has saturated and the additional base current
simply flows via the emitter/base junction.
Obviously the relation Ic=$/b no longer holds
since /b can have any value above 200/1A without
I, changing. To realise the full implications of
this situation consider the circuit shown in Fig_
5.3.

If L was zero one would have Vce=9V (switch
S1 open). By closing the switch any base current
up to about imA can be provided by adjusting
VR3. The resistor R1 limits the maximum base
current to a safe value. As the base current is
increased from zero the collector current, equal
to fl/b, also increases and the voltage V falls
due to the increasing voltage drop across the
collector resistor R2. If we could make V fall
to zero the maximum current in R2 would be

(max) -9 (volts) -9 m A.
1 (kit)

 51
I 4.5V

Si

Pr 92 VR3
4-SV

Fig. 5.3. Circuit for testing saturation.
Everyday Electronics, February 1974

IVCe

Any attempt to force /c higher than this must
fail. If the transistor has 8=100 the base current
corresponding to this maximum collector current
will be 9/100mA=90,t1A. If the base current
is made larger than this value the "excess"
simply flows via the base/emitter junction but
does not give rise to any additional collector
current. The transistor is said to be saturated.

The collector voltage never falls to zero in
practice and so the manufacturer quotes a typi-
cal saturation voltage called V(sat). The cor-
responding base and collector currents are
usually specified and for the BC107 transistor

-the specification sheet gives:
V,,(sat) at /e=10mA, In=0.5mA=250mV (max.)
V,(sat) at ./e=100MA, /b= 5mA= 600mV (max.).
These are maximum values for any sample of
the BC 107 transistor, typical values for the
same current levels are 90mV and 200mV
respectively. The variation of V. as V113 is rota-
ted clockwise is shown in Fig. 5.4. (The letters
J, H, G, identify the connections to the 100
kilohm potentiometer (VR3) as shown in the
Tutor Board article [Oct. '731 page 534).

TRANSISTOR *OFF'

+9V
TRANSISTOR
SATURATED

/Vce (SAT)

1

0
ROTATION OF VR3

01 MOVES FROM J TO G)
Fig. 5.4. Variation of V,e with setting of VR3.

This lettering will be helpful as our circuits
become more complex and is used in this month's
tests. The potentiometers can be left perma-
nently fixed to the tutor board with the 100 ohm
control on the left hand side, the 5 kilohm
control in the centre and the 100 kilohm control
adjacent to the switch.

THE COLLECTOR/BASE JUNCTION
The collector/base junction is similar to the

emitter/base junction since it involves the
transition from the base p material to the n
material of the collector (for an npn device). In
the circuits so far discussed this junction has
been reverse biased since the collector (n region)
has been made positive with respect to the base.
The only exception to this condition is when the
transistor is saturated. In this state the voltage
V(sat) is less than the corresponding base/
emitter voltage which is known as Vb..(sat).

The situation is illustrated in Fig. 5.5 for both
(a) saturated and (b) non saturated conditions.
Note carefully that the collector base diode is
forward biased under saturated conditions but
reverse biased under normal conditions. The
base/emitter diode is forward biased for both
saturated and non saturated states.
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Vcb (SAT)
= (90-700)
= -610mV

Vbe (SAT)
=700mV

b
Ib=
0.5mA

+

I±

Vcb- Vbe Vce
Vcb Vce-Vbe = 9OmV-700mV

= -610mV

/c=10mA

le=10 5mA

(a)

Veb=4.35V

Vee (SAT) b

=90mV

Vbe=650mV

Fig. 5.5. (a) Saturated and (b) non
conditions.

e

lb=
25pA

./c =5mA

R1

(VALUE DEPENDS ON
-L_

CIRCUIT USED)

4=5.025mA

(b)

saturated

TRANSISTOR LEAKAGE CURRENTS
Early germanium transistors had leakage cur-

rents which were often significant and these had
to be considered when designing circuits. Nowa-
days the modern silicon planar types have very
low leakage and for most general applications
the leakage can be neglected. Leakage currents
increase with temperature however and silicon
power devices can exhibit appreciable leakage
if operating at junction temperatures of say 100
degrees Centigrade or more. The two most com-
mon leakage currents are LA,. and L. and are
illustrated in Fig. 5.6.

Current is always considerably greater
than /, b. since the leakage current is. forced to
flow via the emitter/base junction and this gives
rise to extra current by virtue of the basic
transistor action. The relationship between /0,0
and /,,, is shown in Fig. 5.6 but note that the g
value is for very low current operation and may
be much smaller than the specification value.

JUNCTION VOLTAGE RATINGS
The collector/base junction, like any diode,

can only withstand a certain voltage in the
reverse -bias condition. The value depends on the
external circuit conditions at the base/emitter
junction. For the BC107, the absolute maximum
voltage between collector and base, with the
emitter left open circuit, is 50 volts. The corre-
sponding limit for the emitter/base junction
(also with reverse bias and with the collector

EMITTER NOT USED
HENCE Ie = 0

b

BASE NOT USED _L_
HENCE /1)=0

Iceo.(111) Icbo

Fig. 5.6. Illustration of leakage currents.
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Vcb MUST BE GREATER
THAN 0 FOR CORRECT
OPERATION

R2

Fig. 5.7. Simple current generator.

open circuit) is only 6-0 volts. These ratings
are known as V,.b.(max) and V,0(max) respec-
tively. (See table of parameters in last month's
Teach -In '74, page 24).

CONSTANT CURRENT GENERATION
The ideal voltage source is easy to under-

stand since present-day batteries approach the
ideal very closely. To be ideal the voltage at the
battery terminals must be independent of the
current taken. An alternative, which can be very
useful, is a current generator which has the
property of supplying a constant current, inde-
pendent of the load voltage. A transistor can
be used to make a practical current generator
which will operate over a restricted voltage
range and one possible circuit is shown in
Fig. 5.7.

The resistor R1 allows current to flow via the
Zener diode D1 which keeps the voltage across
R2 constant since V,, is almost constant for a
given transistor emitter current. The current le
through R2 must be given by

le
- Vbe

-
V,R2 where V, is the breakdown vol-

tage of the Zener diode used.
When a load is connected to the terminals

A, B the current flowing will be the collector
current of the transistor which is almost exactly
equal to 1.. (actually 2/,.) providing the voltage
across A, B is small enough to avoid saturation
of the transistor. To illustrate the action of the
circuit it is instructive to calculate the circuit
currents and voltages using some of the tech-
niques so far covered in this series. Let us
assume that R1=1 kilohm, E= 9 volts, R2=
10 kilohm and V,0=4.7 volts. The calculations
can then proceed as follows:-

(i) Voltage across R1= (9 -4-7)= 4 -3 volts.
(ii) Current in RI =4 3/1000 A= 4 3mA.
(iii) Assume Vt.+ = 0-6 volts, then
(iv) Voltage across R2=(4.7-0.6)=4.1
(v) Current in R2=4.1/10,000 A=410,..A.

To prevent saturation occurring (which would
give incorrect operation of the current genera-
tor) it is necessary to restrict the voltage be -
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Fig. 5.8. Behaviour of constant current generator.

tween A and B so that the transistor collector
base junction never becomes forward biased.
Taking V,.,,=0 as the limiting condition this

TUTOR BOARD EXPERIMENTS

Test No. 15
This test is based on the circuit shown in

Fig. 5.3. Plan a neat layout for the Tutor Board
and then wire up the components to match the
circuit. Note that the switch only controls the
connection of the lower 4.5V battery. Wire up
the circuit for the 0-10V voltmeter in the usual
way and connect the voltmeter to the points
indicated on the diagram as X.X. .Observing
polarity! With this connection the voltmeter will
register the voltage Vim, for the transistor off.

Set the 100 kilohm control VR3 fully anti-
clockwise so that the slider H is at end J. Close
the switch. Slowly increase the voltage fed to
the transistor base by rotating VR3 clockwise
whilst observing the meter. Verify that the vol-
tage V, varies as indicated in Fig. 5.4. Estimate
the value V,(sat) for the transistor used. (The
value may be difficult to read accurately since
the meter deflection will be very small.)

Switch off the base supply and change the
1 kilohm collector resistor to 10 kilohm. Repeat
the test and notice that a smaller rotation of
VR3 is now required to give saturation. Why is
this so? It is helpful in this test to make pencil
marks corresponding to the knob pointer posi-
tions at which conduction starts and saturation
commences. These marks can be removed with
a pencil rubber when the test is complete.

Test No. 16
This test uses two BC107 transistors to pro-

duce a very sensitive current detector. The cir-
cuit is quite straightforward and is shown in
Fig. 5.9. The circuit should be built on the Tutor
Board and VR1 set to the mid -point of its rota-
tion to give a resistance of approximately 50
ohms between points B and C. Check the con-
nections of both transistors carefully as an in-
correctly wired circuit could cause damage.

The points X, Y can be the test probes
normally used for the voltmeter. If the probes
Everyday Electronics, February 1974

implies that the maximum voltage across A, B
must be limited to the voltage drop across R1
i.e. 4.3 volts. Since L. and /,. are almost equal
the maximum resistance of the load connected
to A, B must be approximately 4 -3//,.(mA ) X 1,000
i.e. 10.5 kilohms. Consequently a fixed current

'of about 410 pA will flow through the load con-
nected at A, B for all load resistance values
in the range 0 to 10.5 kilohm approximately.
Higher resistance values cause the constant
current action to fail and the load current then
falls below 41014A, as shown in Fig. 5.8.

Next month we shall describe several useful circuit
applications using the components covered in Teach -In
'74 to date. These circuits will be treated experimentally
and use most of the ideas so far presented.

are not touching each other, the lamp should
be off when the switch is closed. Pick up the
probes, one in each hand and make a contact
between the metal (nail) and the skin. The lamp
should light due to the small current that flows
via the "skin resistance" of the user. Experi-
ment to see how many people you can connect
"in series" between X and Y whilst still operat-
ing the light. With high $ transistors the lamp
should light even if the resistance between X
and Y is as high as 10 million ohms and for
transistors with s=500, resistances of 100 mil-
lion ohms can be detected.

The sensitivity of this circuit can be reduced
if necessary by connecting the 100 kilohm
potentiometer as a variable resistor, across
the base/emitter connections of transistor TR2
(shown dotted). The lower the setting of this
resistance, the lower the sensitivity will be. With
zero resistance the lamp may not light at all,
since only the collector current of TR1 can now
flow via the lamp. (TR2 must now be off since
its base -emitter junction is shorted out by the
zero resistance and no part of the emitter cur-
rent of TR1 can flow into TR2 base.) This con-
nection of two transistors, without the 100
kilohm potentiometer, behaves like a single
transistor having a very high 0 of 10,000 or
more. Why is this so? VR1

700.0

b

RI 100kII

I

- VR3
fooka

A

e

TR2
BC107

Fig. 5.9. Circuit for Test No. 16.
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A NONE who has tried to produce a continuous
/1 slide show for an exhibition or at home.
has met the problem that most of the timing
devices available on the market are not repeti-
tive but merely time an interval from when the
button is pressed after which they operate a set
of contacts and they have to be reset before
they will go through the cycle again. All of which
means that they are not of any use for con-
tinuous slide show operation. Fortunately it is
not difficult to build a repetitive timer at a
reasonable cost.

The circuit described here is very simple, and
is one of the many variations of the simple
astable multivibrator; no relay driver was found
to be needed making the finished design very
economic on components.

The projector for which the prototype was
designed to be used, was a Kodak Carousel
which required to have a set of contacts made
together for about a quarter of a second to cause
the slide mechanism to operate. This contact is
made by means of the relay contacts when the
relay is activated in the circuit. The relay needs

TR1
2N2926

e

1 1,;N\

'

- 
ev4.4
:,,,
,._k

4.:t:0 '%ii mcludIng V.A:11

Approximate cost

£2.00 plus case

f mponents

r z':'!

Enable-i-Zardinous and
automatic slide shows

SLI E
PROJECTOR

T1111ER
BY C. G. GAM MANS

to be a 6-9V type with a coil resistance of at least
185 ohms and one set of normally, open contacts.

CIRCUIT
The complete circuit diagram of the Slide

Projector Timer is shown in Fig. 1 and is seen to
be a simple astable multivibrator, of variable fre-
quency and mark/space ratio, loaded with relay
RLA. Only the "space" part of the periodic time
of the cycle is variable.

RL A ro 0 TO SLIDE
PROJECTOR

Eta

R3
1k12

TR2
2N2926

Si
9V

Fig. 1. The complete circuit
diagram of the Slide Pro-
jector Timer.
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II

The projector, to operate, uses the fixed
timing interval ie. the "mark" and this is set at
the required 0.25 seconds by the "mark" timing
components R2 and cl.

The "space" part of the multivibrator cycle ie.
time between relay contact "makes", is variable
by adjusting VR1 which, together with C2 and
R1 forms the timing components. Adjusting VR1
allows the time between "makes" of the relay
contacts to be adjusted from one second to 20
seconds. Increasing VR1 increases the time
interval between "makes" and thus between
slide changes.

When S1 is switched to the on position, T111
turns on hard (saturates) with TR2 off (not con-
ducting) and virtually the whole supply appears
across the relay coil causing the relay contacts
to close for 0.25 seconds. After this time. TR2
switches on and TR1 off-astable action-and the
relay contacts open and remain open for a time
determined by VR1 setting. After this set time
interval the cycle is repeated until turned off at
Si.

To hold a slide in position for longer than that
available from the unit, Si should be switched
off for as long as required. Longer delays may
be obtained by increasing the values of C2 and/
Or VR1.

The unit will run for many hours powered.by a
PP3 battery.

Components ....
Resistors

R1 1-13kii
R2 3-91o..?

R3 11d.t

All 1W carbon - 10%

Potentiometer
VR1 1000.2 carbon lin.

Capacitors
C1 64/iF elect. 9V
C2 1000/iF elect. 9V

SEE

glIOP
TALK

Semiconductors
TR1 2N2926G npn silicon
TR2 2N2926G npn silicon
D1 0A91. 1 N4148 or similar

Miscellaneous
RLA Any 6-9V relay with coil resistance

186L,. or greater and one set of
normally open contacts

B1 9V PP3
S1 d.p,s.t. toggle or slide
Veroboard, 18 holes x 26 strips 0 -tin. matrix;
battery clip; aluminium for case; two core
cable for connecting unit to projector; knob.

CONSTRUCTION
The prototype unit was built on a piece of

0- lin matrix Veroboard size 18 holes by 26
strips. The layout of the components on the top-
side of the board is shown in Fig. 2; there are no
breaks in the copper strips on the underside.

Commence construction by drilling the fixing
hole at location P11 and then mount and solder
the link wires, resistors and capacitors as shown.

Next construct the aluminium case to the
dimensions given in Fig 3, and assemble the
components VR1, RLA, S1 and Bl as indicated.
Now solder flying leads of sufficient length to

-the component board. The transistors should now
be soldered in position and a heatshunt used to
prevent thermal damage.

Secure the component board in position in the
case with 4BA nut bolt and spacer and then wire
up the flying leads to the other components as
detailed in Fig. 3. Finally, solder the output lead
from one set of normally open contacts and
Slb, and pass out through the case via a rubber
grommet. The length of,this lead will depend on
the desired distance of the unit from the projec-
tor. If desired. this lead can be made detachable
by using a two pin plug and socket.

TESTING
Check out the circuit for wrong/omitted con-

nections, solder bridges between copper strips,
transistor connections and diode and capacitor
polarities. If satisfied, turn VR1 fully anti -clock-
wise and switch on with projedor not con-
nected. The relay should click over once
every second or so. Turning VRI clockwise
should increase the time between clicks; the
fully clockwise position should produce one click
every 20 seconds or so. if this does not happen,
recheck for faults.

If all is well, the lid may be screwed in place.
A piece of foam plastic glued to the inside lid
will hold Bl in place.

IN USE
Locate the slide change contacts in the re-

mote operating box of the slide projector and
connect the two wires from the timer unit in
parallel with the slide change contacts.

Switch on the slide projector and set it up as
you would normally then switch on the Slide
Projector Timer. Set the slide changing speed,
then switch off the slide timer and reset the
slide cassette to the first slide required. Switch
on the Slide Projector Timer when you wish
the show to begin. If during a display you want
to hold the show at the slide on the screen; then
it is necessary to switch off The timer.

If the magazine of the projector is one of the
round types, then with the timer running, the
show will go on until you switch off.

Everyday Electronics, February 1974
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120

Fig. 3. Wiring up details and positioning
of components on the prototype.
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00 e 00000000000000
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0
Si F 0

G 0

SLIDE
11 0
I 0
J 0
K 0
L 0
M 0

PROJECTOR
N 0

P
0 0

0
Q 0
R 0
S 0

TIMER
T 0

W 0
X 0

U 0 0
Y 0
Z 0 0 0 0Fig. 2. The layout of the components on

TR1

O
0 0 0 0 0 0 0 0 0 0 0 0 0 0

the topside of the Veroboard. There are no
breaks along the copper strips on the DIRECTION OF STRIPS

underside. ON UNDERSIDE

RELAY COIL
fir AND D1

B1 -ve

TR1 & 2 VIEWED
FROM UNDERSIDE
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W SEMICONDUCTOR PRIMER
By A.P. STEPHENSON

3  PN JUNCTION ACTION
"p" material contains positive holes which

can move around freely within the crystal.
These can be considered as "little white balls"
which possess a positive charge.

"n" material contains electrons, which can
be treated as "little black balls". If these two
materials are joined (in a special way) a pn
junction is formed, Fig. 3.1.

Assume a battery is connected as in Fig. 3.2.
No current flows because the holes and elec-
trons are simply pulled away from the junction.
leaving an area in between which is an
insulator (because there are no charges left).

Now consider Fig. 3.3. This time, the holes
and electrons are pulled across the junction,
and a steady current flows round the circuit.
The directional arrows are in opposite direc-
tions but the effect is additive since holes are
+ ve and electrons - ye.

O 0 0 000 p
0

0
O 0 0  

nee

I B1

Fig. 3.1. Schematic of a pn
junction.

00 0000(D00 00 0

TF
(

4 a CONSTRUCTION OF A TRANSISTOR
A transistor comprises two pn junctions

forming a "sandwich". There are two ways of
forming such a sandwich: (a) pnp (b) npn.
These are illustrated in Fig. 4.1.

The three wires connected are named as
follows:

The base is the middle layer connection.
The emitter is one of the ends.
The collector is the other end.

The symbols for the two kinds of transistor
are given in Fig. 4.2.

The emitter arrow points in direction of
conventional current, i.e. positive to negative.
Emitter arrow is INWARDS for pnp. Emitter
arrow is OUTWARDS for npn.

 THE "TWO DIODES" CONCEPT
A transistor is basically two pn-junction

diodes back to back. Fig. 5.1.
Assume the middle connection (the base) is

left "up in the air", no current can flow due to
the opposing effect of the two diodes, Fig. 5.2.

Suppose the base is now returned, via a
resistor, to the collector rail. The bottom diode
is now forward biased and the top diode is still
reverse biased, which is the correct way to
operate all transistors.

Note that in both cases the bottom diode is
forward biased and is therefore dropping about
0.6 volts (assuming a silicon transistor).

n

le

lc
n

p

le

NO CURRENT

000 *44
0 0  el
0000

0 OT

p

p

p Fig. 3.2. A reversed
biased pn junction.

p

Fig. 3.3. A forward
n biased pn junction.

p

pnp npn

Fig. 4.1. Schematic sandwich construction
of transistors.

COLLECTOR (c)

BASE (b)

pnp EMITTER (e)

BASE (b)

npn

COLLECTOR (c)

EMITTER (e)

Fig. 4.2. Circuit symbols for pnp and npn
transistor types.

b
p

b

p

pnp le

1

p

npn le

b

BASE/COLLECTOR DIODE

BASE/EMITTER DIODE

BASE/COLLECTOR DIODE

BASE/EMITTER DIODE

Fig. 5.1 The back to back diode represen-
tation of a transistor.
Fig. 5.2 (left). No current flows under these
conditions.

Everyday Electronics, Febrz

Y

1974 93



Introduction
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INTEGRATED

CIRCUITS
By J. B. DANCE M.S.
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RESEARCH
her field where integrated circuits have
to be of vital importance is that of space

ch. The reduction in weight and volume
ved by the use of these components instead

eparate transistors has made the modern
isticated signalling and control systems

possible. Satellites can now be equipped with
miniature computers containing numerous inte-
grated circuits.

The modern computer employs very large
numbers of integrated circuits so that an
enormous number of components can be con-
nected together in a relatively small space. This
has enabled much more powerful computing
systems to be made than would have been
practicable with discrete components.

ADVANTAGES
The advantages achieved by the use of inte-

grated circuits are not limited to the saving in
space thereby obtained. In the manufacture of
an integrated circuit all of the internal con-
nections arc automatically made by the photo-
graphic techniques used in production. In these
days of extremely high labour costs, this enables
a great saving to be made on the manufacturing
costs.
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An example of the use of integrated
a computer core memory.

The price of many of the cheaper integrated
circuits is about the same as that of about three
cheap transistors. Many types of integrated
circuits are available for less than £1, even
though they contain some hundreds or thou-
sands of separate components. The cost of
designing and setting up the equipment used to
manufacture integrated circuits is very high,
but once the equipment has been set up, the
cost of producing each additional component is
very low.

The price of any one type of integrated circuit
is therefore dependent more on the expected
demand for that component rather than on the
complexity of the device concerned. Indeed,
most integrated circuits employ more com-
ponents than a similar circuit using discrete
devices, partly because additional components
can be added with only a very small rise in the
manufacturing cost.

circuits for

DISADVANTAGES
There are two main disadvantages in the use

of integrated circuits instead of discrete devices,
but these disadvantages tend to apply only in
certain specific applications.

In general, circuits which must operate at
extremely high frequencies employ discrete
components, since it is difficult to manufacture
integrated circuits which can operate at some
thousands of megahertz.

The other disadvantage is that when one has
mass produced, cheap integrated circuits avail-
able, one cannot alter the internal design of the
integrated circuit to suit one's particular appli-
cation. In other words, one loses some of the
versatility of circuit design when one replaces
discrete components with integrated circuits.
Nevertheless, this very loss of versatility implies
that the circuit designer is relieved of much of
the detailed design work of individual stages.

In general, each type of integrated circuit is
normally produced for a fairly definite type of
Everyday Electronics, February 1974

application for which it can be sold in large
numbers. It is uneconomical to produce integrated
circuits which will not be sold in very large
numbers. Some types are designed for audio
amplification applications, others for use in
television receivers and others for the counting
of electrical pulses, but some comprise a high
gain amplifier which can be used in a fairly
wide variety of applications.

EARLY HISTORY
Various attempts were made to miniaturise

circuits during the last war, but the first type of
device which one might really call an integrated
circuit was developed in 1958 by Texas
Instruments Ltd. This consisted of a number of
resistors and transistors which were produced
by diffusing impurity elements into a single chip
of silicon.

Many types of integrated circuits were de-
veloped in the early 1960's. The well known
silicon planar process developed by the Fairchild
Company in 1960 provided a great boost to the
industry, since it is the process by which almost
all modern integrated circuits are produced.

The first types of integrated circuits were
used mainly in the military and computer fields,
but their use has spread and one can now find
them in the radio and television fields where
costs are most competitive. It is generally
cheaper to employ a mass produced miniature
integrated circuit than to pay labour charges
for people to wire up and test discrete circuits.

APPEARANCE
A transistor normally has three connections,

and seldom more than four. Most integrated
circuits need more connections than this owing
to their complexity. However, the first integrated
circuits were produced by various transistor
manufacturers and they naturally fitted their
products into the type of cases they had been
using for transistors.

An integrated circuit before encapsulation.
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One type of integrated circuit employs the
normal TO -5 type of transistor encapsulation,
but there are typically six or eight leads coming
out of the base instead of the three or four of
the normal transistor. The leads are arranged
in a circle. Such integrated circuits can dissipate
only about one watt of power. Some high power
integrated circuits employ the diamond shaped
TO -3 type of encapsulation (as used for many
high power transistors), but there may be a
number of connecting wires arranged in a circle
coming from the base of the device.

One of the most common types of encap-
sulation used for integrated circuits at the
present time is the dual -in -line package (see
Fig. 1). This usually consists of a rectangular
plastic or ceramic package with two separate
rows of connection pins, one row being fitted
on each side of the package. Some types of dual -
in -line integrated circuits have eight pins (two
lines of four pins each), but the most common

A small part of the production area for 7400 I.C.s
at ITT Semiconductors.

types of integrated circuit have 14 pins (two
lines of 7 pins each). Types with 16 pins are
common (for example, certain types of coun-
ters), whilst some types of dual -in -line inte-
grated circuits have still more connections.

Some types of integrated circuit are available
both in the TO -5 type of encapsulation and as
dual -in -line devices. The latter are usually very
slightly cheaper than the same devices in -a
TO -5 type of encapsulation.

SOCKETS
A transistor is normally soldered directly into

the circuit in which it is to be used. Integrated
circuits can also be soldered directly if a suitable
circuit board is employed, but it is not easy to
unsolder and change devices having a large
number of connections. It is therefore common
practice to use integrated circuits in suitable
96

sockets. This also avoids possible damage to the
integrated circuit by the voltage spikes occur-
ring on an unearthed soldering iron or by over-
heating during soldering by an inexperienced
person.

Sockets are available for integrated circuits
having the TO -5 type of encapsulation and also
for those employing the dual -in -line encap-
sulation. In the latter case, sockets are available
with 8, 14 and 16 connections and possibly for
other numbers also. An integrated circuit with
8 connections, can, incidentally, be fitted into a
dual -in -line socket which has 8, 14 or 16 con-
nections.

Great care should be taken when one is
inserting and removing dual -in -line integrated
circuits into or from their sockets, since the
pins can be badly bent (even if reasonable care
is taken) when the integrated circuit fits tightly
into a new socket. If one attempts to remove an
integrated circuit of the dual -in -line type from

Fig. 1. Dual -in -line packages, these examples
have 16 pins.

its socket and it does not come out easily, a
thin, small screwdriver slipped under the device
will greatly assist in removing it without any
damage. If, however, the pins of the device are
bent, they should be carefully straightened or
"dressed" with pliers and/or forceps.

TYPES
Integrated circuits are employed for so many

purposes that it is possible only to give some
general indications of some of the more common
types of application in this article. Audio ampli-
fiers will be considered in most detail, since
they are the type of integrated circuit which
is most likely to be of interest to the amateur
enthusiast.

The first types of integrated circuit to be
developed were digital types which operate by
the switching of transistors in them. These tran-
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sistors are either fully conducting or switched
off at any one time; any states of partial con-
duction do not occur for more than a very short
time.

Digital integrated circuits became commer-
cially available in large numbers around 1964.
They are widely used in computers and for
complex logic applications. They can be used in
counting circuits. Metal oxide semiconductor
techniques (M.O.S.T.$) are much used in digital
applications with integrated circuits, since very
economical devices -can be produced. However,
they are not yet widely used in other types of -

circuit.
Digital integrated circuits can be employed -

in industrial logic control. As an extremely
simple example, one may employ a digital logic
circuit to ensure that a machine will operate
only if the cooling water is flowing or if an air -
blower is switched on and if there are enough
metal parts at the input and if a bath is within
certain temperature limits.

The amateur enthusiast may meet digital
integrated circuits in calculators, but such pro-
jects are fairly complex. In general, the average
amateur will be more interested in other types
of integrated circuit, so the digital types will not
be discussed further here.

LINEAR INTEGRATED CIRCUITS
In linear circuits the currents and voltages

can have any values between certain limits, the
output being in some way related to the applied
input. Suitable linear integrated circuits offer
the designer ready made high gain amplifiers,
etc.

They were initially rather expensive and
designers were not familiar with them; they
have therefore been used in large numbers only
during the past five years or so. The price of
linear integrated circuits has fallen rapidly and
they may become cheaper still as time passes
and more of them are used.

OPERATIONAL AMPLIFIERS
Operational amplifiers were originally high

gain amplifiers using discrete components. They
were mainly used to carry out mathematical
operations (such as subtraction, integration,
etc.) in analogue computers-hence their name.
They are coupled so that they can handle steady
signals (even signals of zero frequency) as well
as alternating inputs.

Operational amplifiers are now produced as
integrated circuits. They have a multitude of
applications and the properties of the circuits
in which they are used can be greatly altered
by using various resistors and capacitors in the
input and feedback circuits of the amplifiers.

General purpose operational amplifiers form
a natural field for the use of integrated circuits.
Everyday Electronics, February 1974

Pre -testing of integrated circuits at Mullard's.
Silicon slices are being electrically checked.

Some thousands of types of operational ampli-
fier are 'now available.

THE "709"
The first type of general purpose operational

amplifier to be produced in quantity was the
Fairchild ,uA709. This type is now available from
many manufacturers. For example, Texas
Instruments market it under the type number
SN72709, Motorola under the number MC1709,
National Semiconductor under the number
LM709, New -market Transistors as LIC709 and
Mullard-Philips as the TAA521, etc. Some manu-
facturers offer two type 709 amplifiers in a
single 14 pin dual -in -line package; one example
is the Motorola MC1437 and MC1537 dual
amplifiers.

A transistor of a certain type number from
one manufacturer will satisfactorily replace a
transistor of the same number produced by
another manufacturer. However, in the case of
integrated circuits, one cannot necessarily re-
place one device by an equivalent device of
another manufacturer. This is due to the com-
plexity of the circuits and the impossibility of
specifying all of the parameters of a device in
a data sheet. However, expert circuit designers
take such factors into account.
Next month we shall be looking at some particular
linear integrated circuits.
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SINN''VA
WE are beginning to receive a

number of letters from
readers complaining about long
delays in the supply of com-
ponents from retailers. Unfortun-
ately these delays are often
unavoidable and are due to the
manufacturers not being able to
supply the retailers. Quite often
the retailer can find no altern-
ative supply and cannot obtain a
definite commitment on when he
will receive the goods.

A recent instance of this prob-
lem was experienced in this
office. We were trying to obtain
some low value, high wattage
resistors for a future project and
one supplier quoted 63 to 64
weeks delivery-some time in
1975!

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

Emergency Lighting Unit
The basically very simple

Emergency Lighting Unit could be
very useful indeed both for
supplying light and of course for
charging car batteries which are
bound to be stretched to the
limit supplying power during
emergencies. If the petrol
shortage gets worse it may be
worth using the car battery for
lighting most of the time-how-
ever we will be looking at petrol
economy, so watch out for some
petrol saving devices.

Getting back to the components
needed for the lighting unit, pro-
vided a battery is available, most
of the components are straight-
forward with some alternatives
being given in the text. The relay
may take a bit of looking for, but
almost any 12V or less type will
work provided the contacts are
rated at 5 amps-the coil resis-
tance does not matter too much
and there are a number of
different types with coils of about
200 ohms that should suit.

Unfortunately the case we
show is not, available but most
suppliers sell a range of cases and
any one that is big enough will
do.

Power Supply Unit
The first of the EE Test Gear

Five; the Power Supply Unit will
be of immediate interest to the
more serious constructor and, as
with all the instruments' in this
series is a very useful and "pro-
fessional" piece of equipment.
Most of the parts will be readily

available, the transformer and
the 10 ohm potentiometer should
be available from the larger sup-
pliers. Miniature switches were
used on the prototype but these
are expensive and normal toggle
types are suitable.

The cases used for the Test Gear
Five are made by Olsen Elec-
tronics Ltd.. and arc available
from them for £345 including
postage, packing and V.A.T.

The case used is a type 25A
with louvres; this case is very well
made and very strong, it also
gives a good appearance to the
finished unit. Cases are available
in light green, dark green, blue
and silver grey and front panels
in light green, cream or white.
Our prototypes used dark green
cases and cream front panels and
look very smart (see front cover).
Olsen are at 5 Long Street,
London E.2.

The knobs used on the front
panel are available from Re -an
Products, Burnham Road, Dart-
ford, Kent.

Slide Projector Timer
Relays and cases are items that

are of ten discussed in this article
and this once again applies with
the Slide Projector Timer. In
fact the relay can be almost any
type that will work on 9 volts
and most suppliers should be able
to find something to suit.
Virtually the same words can be
used when referring to the case,
there are a number of types avail-
able and any that is big enough
NNW do.

A handy tool I have made to extract integrated circuits -
and other components from circuit boards without
damage. It is made from 3mm brass rod which will spring
back when released, the rod is bent into an inverted "V"
shape and about 10mm is bent inwards at each end and
then filed down to a taper keeping the bottom as horizontal
as possible.

The tapered ends are inserted under each end of the
integrated circuit and a slight pressure is applied to the
sides of the brass rod, heat is then applied to the pins on
the underside of the circuit board and as the solder
melts the integrated circuit will lift out because of the
tapered prongs. R. Linklater,

Aldershot, Hants.

Instead of using enamel paint as a p.c. board resist
used nail varnish which has several advantages.

(1) It takes less time to dry.
(2) It is difficult to remove the paint while wet if a

mistake is made, but with nail varnish it dries quickly
and can be removed with the special remover.

S. Bailey,
Leicester.
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POWER
SUPPLY
UNIT

Stabilised variable voltage from
0-20V with current limit control
up to 0-5A.

APOWER supply is a key component in any
electronic circuit. Although one may use

batteries in a finished project, they are not
flexible enough to provide variable voltages
needed while designing and testing a new circuit.
Additionally, this unit supplies power for other
instruments in the E.E. Test Gear Five series.

the
essential requirements of a home constructor's
workshop at a reasonable cost. It provides a
stable, well regulated, low ripple output, and
incorporates a variable current limit. The voltage
may be continually varied from zero to 20V, and
the current limit set within the range 50mA to
0-5A. The output current or voltage is indicated
on a meter. Limiting the supply current at 0.5A
protects the unit from damage arising from a
short circuit.

DESIGN PRINCIPLES
The block diagram, Fig. 1, outlines the basic

principles of the circuit.
The power source provides a rectified,

smoothed, d.c. voltage to the other circuit blocks.
The Zener diodes provide a 30V source for the

0-
240V 50Hz

MAINS0 -
POWER
SOURCE

75V

roximate cost
of components
including V.AI

£7.80 plus case
I

differential
voltage selector. The 25V source covers the
range from -3.3V to +22V to ensure that the
output voltage will swing from zero to 20V.

The differential amplifier compares the voltage
from the voltage selector with the voltage at the
output of the supply. The signal which appears
at the output of the differential amplifier is
proportional to the difference between the two
inputs and this signal controls the regulation
circuit which in turn controls the output voltage.

This feedback loop will force the output
voltage of the supply towards the voltage set
at the voltage selector. This circuit arrangement
produces a supply having good regulation and
low ripple, while allowing the output voltage to
be set at any desired level between zero and
20V.

Fig. 1. Block diagram of the Power Supply Unit.

ZENER 25V

DIODES
VOLTAGE
SELECTOR

SAMPLE VOLTAGE

REFERENCE
VOLTAGE

}ID

DIFFERENTIAL
AMPLIFIER

tOV

CONTROL
VOLTAGE REGULATION

 CIRCUIT

O
0-20V

A

O
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CIRCUITRY
The circuit diagram for the Power Supply Unit

is shown in Fig. 2. The power source comprises
a 25-0-25V transformer, a diode bridge (D1 -D4),
and capacitors Cl and C2, an arrangement which
gives two voltage sources, 38V being produced
across each capacitor.

The Zener diodes give 30V across D5 and D6
to supply the differential amplifier, and a more
accurate supply of 25V across D7 and D8 for the
voltage selector. Resistors R1 to R4 limit the
current through the Zener diodes.

The potentiometer VR1 acts as a voltage
selector, while the differential amplifier IC1
consists of a 741 and ancillary components.
Components R5 and C3 form a filter to
reduce noise. Resistor R6 increases the output
impedance of the 741, which is normally 75 ohms
and R7 is a current limiting resistor, through
which the output voltage is sampled.

The regulator circuit consists of TR1, R8, R9
and TR3 connected as a darlington pair. This
may be considered as one transistor with very
high gain. Because of this the darlington transis-
tor has a low base current with high collector
current, so the arrangement reduces the drain
on the 741.

When the sample voltage drops below the
reference voltage, the output on the 741
rises, and this increases the base current of the
darlington pair. The collector/emitter voltage of

100

C>--0 ,

2405 1t;1
MAINS
VIA
FUSED ,

PLUG i

0

r --

ELECTROSTATIC
SCREEN EARTH
IF FITTED

c:

T1

C

+381/

CI r--1
1000ArF MEN

BZY 88

D6
625 88

5V6

C2 C -r=
100,FMNI

R2
2.41(11

-38V

24

RI

rk fi

D7

BZY88
22

R3

88011

VS1

50k12

5

22
kit

C3
/C))./F

VOLTAGE I
LEVEL I

08 EL 39011

BZY 88 3V3

BC 182

CURRENT
LIMIT

TOUT FUfl SKI
C

Fig. 2. The complete circuit diagram of the Power Supply Unit.

TR3 falls and the output voltage increases until
the sample voltage is the same as the reference
voltage. If the output voltage is greater than
the reference voltage, the effect is reversed.

The output voltage will always take up the
potential of the reference voltage.

Components TR2, R10 and VR2 form the
current control and current limit. With VR2 set
to zero ohms, and with 0-5A flowing through R7,
the voltage drop across R7 amounts to 0-5V.
This is sufficient to turn on transistor TR2 and
bring the base of TR1 to the output potential.
This cuts off TR1, and hence TR3, so the output
current is limited to 0-5A.

By increasing the resistance between base and
emitter of TR2, with VR2, the current limit may
be reduced to below 50mA.

The meter circuit has been designed for a
meter having lxnA full scale deflection and an
internal resistance of 105 ohms. Voltage is
measured directly across the output via the 20
kilohm resistor, R12, so that full scale deflection
represents 20V.

Current is measured by reading the voltage
across R11, so that 0.5A current gives half scale
deflection on the meter.

CHOOSING COMPONENTS
In the prototype it was decided to use an

inexpensive 50V, centre tapped, half -ampere
Everyday Electronics, February 1974



transformer, and this allowed the prototype
Power Supply Unit to reach its specified voltage
and current output with normal mains supply.

If the mains supply falls appreciably below
240V, the poor regulation of an inexpensive
transformer may affect the output. If it is
intended to make regular use of the unit near
to its limits, a better quality transformer should
be considered.

A half -amp diode bridge package with reverse
voltage of 100V is used to provide rectification.
Four diodes in a bridge arrangement could be
used as an alternative, provided that they are
each rated at half -amp, and have a reverse
voltage of at least 40V.

Transistor TR2 is a BC182, but any small,
silicon npn transistor having a maximum
greater than 50V may be used in this position.

All resistors used are 14 watt types or greater.
The capacitors are all electrolytic and it is
important to ensure that you use capacitors with
working voltages equal to or greater than the
values given.

METER
The meter must give full scale deflection for

10mA or less. If this current is called Ifsd and the
resistance of the meter is called R., then the
product, ifsd X IL must be less than one volt.

To choose resistors R11 and R12 the formula
Vf,,aRs= -, -Rn was used where Rs is the series
ifsd

resistance, see Fig. 3.
Output voltage is measured via R12 and Vrs,1

is 20V. Output current is measured across R10
and via R11, and V.Nd is one volt.

IfsdSo, R11 =
if1

-R. and R12 = -R.
sd 20

The closest resistance in the list of preferred
values should be chosen.

SERIES RESISTOR
Rs

VOLTAGE FOR
FULL SCALE Vfsd
DEFLECTION

If.s.d.

METER
RESISTANCE
Rm

ImA METER FULL
SCALE
DEFLECTION

Fig. 3. Current flow in the meter circuit.

CONSTRUCTION
The prototype Power Supply Unit was housed

in a commercially available steel cabinet with
remov eable front and rear panels but any robust
case available will do as long as it is metallic.

Components are mounted on the case parts
Everyday Electronics, February 1974

itself and on a piece of 0  lin plain matrix board.
Veropins are used to anchor some components
on the topside of the board and insulated wire
to make the interconnections on the underside
of the board.

The top and underside of the component board
are shown in Fig. 4. Begin by drilling the four
fixing holes near to each corner and then insert
the Veropins as indicated.

Next insert the integrated circuit holder and
then position and solder the bridge rectifier,
resistors and capacitors, paying special attention
to polarities, and then wire up the underside as
shown keeping the connecting wires as short as
possible. The transistors and diodes should be
soldered in position next and a heatshunt, such
as a pair of pliers, should be used when doing
so otherwise heat from the soldering iron may
damage these components.

The back panel should be prepared next and
the power transistor TR3 mounted in place.
Insulating bushes and mica washer must be
used. Now mount the component board to the
back panel with four 4BA nuts, bolts and stand-
off spacers and then wire the board to TR3. The
back panel acts as a heatsink for TR3.

The next step is to- cut and drill the front panel
to take the components MEl, VR1, VR2, Sl. S2,
LP1 and the three terminal connectors SK1,
SK2 and SK3 as shown in Fig. 4, and then secure
these components in position.

The smoothing capacitor Cl should now be
fixed to Ti by means of the capacitor clip as
shown in Fig. 6. This assembly should now be
placed in position inside the case and suitable
holes marked and drilled in the case base
through which the transformer can be secured
with 4BA nuts and bolts.

Place the front and rear panels_ on the work
bench with Ti between them and wire up
according to Figs. 4 and 5. The three core mains
cable should be fed in through the panel via a -
rubber grommet; the other end should terminate
in a fused mains plug.

Thoroughly check out your wiring before
finally assembling in the metal case.

Photograph of completed component board.
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POWER SUPPLY UNIT

A

C

E
F

I
J
K

M
N

B

R

T

U

P

AA
BB

FRONT PANEL AS VIEWED FROM REAR
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Fig. 5. Component positioning and wiring up on the front panel.
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Fig. 4. The layout of the components on the top- ALL VIEWED FROM UNDERSIDE

side of the board, and interconnections on
underside.
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U9
U3

SK2

CAPACITOR
CLIP

X6 S1

LP1

MAINS NEUTRAL

Fig. 6. Wiring up details on primary and secondary windings of T1.

CHECKING OUT

Set VR1 fully anti -clockwise and VR2 fully
clockwise, S2 to the voltage mode and then plug
into the mains and switch on at Si. The neon
indicator lamp should light. Now turn VR1 in
a clockwise direction and the meter needle
should move across the scale, reading 20 volts
with VR1 in the fully clockwise position: Turn
VR1 back to read zero volts and switch off.

Connect a 12 volt bulb, six watts or less-i.e.
the bulb takes 0.5A or less-across the output

terminals SK2 and SK3. Now turn VR1 clockwise
until a reading of 12 volts shows; the intensity
of the bulb increases from zero.

Leave VR1 set at this level and switch S2 to
the current monitoring .mode, and take the
reading from the lower scale, it should he 0-5A.
Turn VR2 in an anticlockwise direction and the
intensity of the bulb should decrease showing
that the current through the bulb is being
limited to the value shown on the meter.

With VR2 set to limit at about 250mA (0-25A).
switch S2 back to the voltage mode, the meter

Components ..
Resistors

R1 68012
R2 2  41o2
R3
R4
R5
R6
R7
R8
R9

39012

39012
22ki-2
5 -1 W.
101(12

270
24012

R10 11-2.

R11 91062
R12 20k.C2

All :1-TW carbon 5%

Potentiometers
VR1 50k1.2 linear carbon
VR2 100 linear

Capacitors

 

C1 10001p F 40V elect.
C2 100//F 40V elect.
C3 10pF 25V elect.
C4 100pF 25V elect.

gEHOP
TALK

Semiconductors
TR1 2N3053 silicon npn
TR2 BC182 silicon npn or similar
TR3 2N3055 silicon npn
D1 -D4 iA 100 P.I.V. bridge rectifier or

equivalent
D5 BZY8E3/24 400mW Zener
D6 BZY885V6 400mW Zener
D7 BZY88 `22 400mW Zener
D8 BZY88/3V3 400mW Zener
IC1 741 differential operational amplifier,

8 -pin d.i.l.
Miscellaneous

T1 240V primary 25-0-25 0-5A second-
ary

ME1 1mA d.c. meter type S.E.W.
MR38P or similar

LP1 panel mounting mains neon with
built-in resistor

S1 mains on 'off slide or toggle
S2 d.p.d.t. toggle or slide
SK1, 2, 3 insulated screw terminals, black

green red (1 off each colour)
Plain matrix board 0.1in. 28 x 28 holes;
Veropins; capacitor clip to suit Cl; mica
washer and insulating bushes for TR3; 4BA
nuts bolts and washers and four 4BA stand-
off spacers; length of three -cored mains
cable. Case, metal approx. 165x 115x 115mm.
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Photograph of completed unit and front panel,
removed.

reading, now from the top scale. should still be
at 12 volts.

If a lower wattage bulb is used, say three
watts, ie. current consumption of 0  25A, then
in the above test, turning down .the current limit
control, VR2, would have no effect on the
intensity of the bulb until the current is limited
to less than 0.25A.

USING
When using the Power Supply Unit to power

a device, the maximum current likely to be
required by the device should be estimated and
the current limit control set to this value. In this
way damage to the device is kept to a minimum
should there be a fault. Even if there is a short
circuit in the device being powered, the
maximum current that can flow into it will have
been limited by VR2.

There is a third terminal, SKI connected to
earth, so it is possible to earth either side of
the power supply output as required.

It is recommended that when in use all con-
nections to the output sockets be made and
checked before switching on the unit. CI

.Counter Intelligence
BY PAUL YOUNG

A retailer discusses component supply matters.

MANY who take up electronics
as a hobby, become "hooked

on it" if you will forgive the
argot. However, when you con-
sider that there are so many less
useful or interesting things that
could claim your money and
attention, this must count in it's
favour. If you do reach that stage,
you will probably find you are
placing regular weekly or monthly
orders with your suppliers. In
which case, I would suggest that
you approach them, with the idea
of opening an account. I don't
think the mail order firms, would
raise any objections.

Of course it would be wisest
not to broach the subject, until
you have been one of their "cash
customers" for a few months.
This will give them confidence,
and they will also be able to
assess your value to them as a
client. They may want references,
this is usual procedure, but I am
sure you will know plenty of
people who will vouch for you.

It helps considerably, if your
referees have a status, such as,
bank manager, doctor, vicar, or
school teacher. You may have the

104

payment card of a completed hire
purchase transaction, this is often
acceptable evidence of your
credit worthiness.

Advantages
Consider the advantages of a

monthly account. You can order
at will, either by post or tele-
phone, and just one cheque or
postal order at the end of each
month will settle your debt, (this
in itself can show quite a saving
in the cost of cheques and postal
orders). In our company (due
perhaps to my enthusiasm) we
went overboard for this scheme.

I had an Answerphone installed
on a special ex-directory line,
(thus enabling our customers to
place orders at any time during
the 24 hours). Apart from the
convenience, it meant that they
could use the telephone at the
reduced rates. I also provided
them with order forms and pre-
paid envelopes.

'C' for Charlie
For the benefit of the telephone

users, I sent them a letter, telling

them what to do. arid what to
avoid. I even sent them a copy of
the international air alphabet. I
think you know the type of thing.
1 believe it started in World War
1, with "C for Charlie," "D for
Don", "B for beer" etc. Now it
is much more sophisticated, and
to give you a small sample, "G"
"H" "L" "K", would become
"golf" "hotel" "Lima" "kilo."

Miss -understanding
When I first introduced it, it

led to an amusing incident. The
excellent young lady, who runs
the whole scheme in her spare
time takes the orders off the
telephone machine each morning.

This particular morning, she
came to me in great constern-
ation, "Ere this bloke must be orf
his chump, 'E wants to order a
hotel an' a golf course!" I quickly
told the poppett that we were not
going into the real estate busi-
ness, and explained to her, how it
came about. Since then all has
been plain sailing.

Finally, if any of my fellow
sufferers (I mean of course com-
ponent retailers) would like any
advice on running these accounts,
just contact me, and, as they say
in the Times personal column,
they will learn something to their
advantage, to say nothing of their
customers.
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FREE Litigsr,
Ir1TEGRATED CIRCUIT

DATA CHART

SPEED GUARD
An audible warning is sounded when a pre-set
speed is exceeded. An aid to save fuel and to
speed limit observance.

PLANT PROPAGATOR
Get your seedlings off to a good start with this
temperature controlled soil warmer.

gl.F OSCILLATOR
The second unit in our Test Gear Five series
provides a sine wave output of up to 4.5 volts
r.m.s. between 10Hz and 10kHz.

Subject to the current national industrial situation at the time of going to press

everyday
electronics

MARCH ISSUE ON
SALE FRIDAY,
FEBRUARY 15

NEW PRICE 20p.

Everyday Electronics, February 1974 105



Ruminations
By Sensor

Watts to do!
In the midst of the energy

crisis there seems little to be
cheerful about; the prospect of
cold homes, long bus queues in
snow filled streets and a bowl of
cold gruel for supper, scarcely
gladdens the heart.

But the electronics man can
feel smug if not snug in the know-
ledge that the transistor circuits
can run on a small battery for
many hours. When the power is
"on" the whole family can gather
round the hot soldering iron while
construction of the latest project
continues and thus avoid any
waste of heat.

I remember warming my hands
on the valves of a radar set,
during a power crisis many years

ago, and a keen fisherman I knew
put this waste heat to good use
in rather unusual circumstances.
One of the women in the factory
had bought some bacon during a
lunchtime shopping trip and had
discovered that it contained some
maggots. She was quite justifiably
complaining to her workmates
about this unhappy state of
affairs when the fisherman over-
heard her remarks. He paid her
for the bacon and put it into a
piece of equipment for the after-
noon where it was kept at an
ideal temperature for the
maximum production of fat
maggots! I felt that this incident
represented a variation on the
"one man's meat is another man's
poison" theme.

Waste Not
The early computers used a

considerable amount of power but
most of it was dissipated in heat.
It was usual to fit refrigera-
tion equipment to all but the
smallest computer in order to

keep the temperature down to
within the operating limits of the
components and to avoid the
operators having to work stripped
to the waist.

Even at a more humble level
the domestic radio and television
produced an appreciable amount
of heat; my father used to raise
boxes of tomato seedlings on top
of the television very successfully
but if you try it be very careful
when watering them (see next
month's propagator article-ed.).

I have often felt that man is
guilty of a prodigous waste of
heat which is pushed out into the
atmosphere, poured into rivers
and into the sea with no real at-
tempt to extract the energy which
has been put into it at such cost.
It has been cheaper to throw away
heat than to try to conserve it
but the trend towards dearer fuel
must change all that. Unfor-
tunately we cannot get back all
that has been lost over the years;
the best that we can do is to put
our house in order now, before it
is too late.

applied polarity then you can
still use an electrolytic but you
must make sure that the a.c.
component of the signal does not
cause the capacitor's "ripple cur-
rent rating" to be exceeded. With
small signal coupling capacitors
(between stages) this is not likely
to be a problem but it could be
in the case of power supply
smoothing.

You must however remember
that most electrolytics are "leaky"
and this would preclude their
use in some circuits.

Electrolytic Capacitors
Are there any rules that limit

the use of electrolytic capacitors
in a circuit?

Provided one side of the
capacitor is always positive with
respect to the other then you can
use an electrolytic. Even if you
have an alternating voltage on
one side provided it is set off
by a d.c. level so that the peak
a.c. levels do not reverse the

Capacitor Voltage
Why do capacitors have a vol-

tage rating? Is it very important
and can you use devices having
different ratings from those
specified?

Any capacitor - when boiled
down to its fundamental principle
of operation is made up of a
number of electrodes separated
from each other by a very thin
insulator-known as a dielectric.
Thi's can be plastic (polyester or
polystyrene) ceramic, paper, air
or a chemical electrolytic. Any
insulating substance can prevent
d.c. current flow but only when
the voltage across it is limited to
below its breakdown voltage; this
is dependant on its nature and
its thickness. Breakdown occurs

by a spark jumping across be-
tween the electrodes and through
the dielectric. Not only can this
permanently
tor but it can ruin the operation
of the circuit.

The voltage rating for a capaci-
tor is the maximum voltage
(whether d.c. or peak a.c.) that
you can apply across the device
before this breakdown occurs.
Sometimes there are differences
in level between the peak a.c.
value and d.c. value for a given
capacitor. Obviously is is a very
important parameter. You can,
however, always use a capacitor
having a higher voltage rating
than is specified in a components
list.

#wili 1:110 I Eaft-I
MARCH ISSUE

Lighting cuts needn't be such a
problem with the car battery
powered FLUORESCENT LAMP
INVERTER

Improve the performance of your
car with the SCORPIO MK. 2
IGNITION SYSTEM-for 6V and
I2V systems

ON SALE FEBRUARY 8
\iIvoid disappointment-order NOW!,)
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(1= Bags of electronic success from
Josty Kit and more °*
and more people
stock them!

Josty laboratories in Denmark
have worked hard to bring you instant success.

Experienced engineers have produced the wide range of Josty Kits from the
finest materials and components. With JOSTY KIT RETAIL PRICE LIST

circuit boards incorporating the latest
developments. Assembly of even the
complicated circuits has never been
simpler. So you put them together quicker
and right first time. And now even more
people are stocking them. Just look at the
list. If there isn't a stockist near you, there
are mail order services so nobody gets left
out. Every Josty Kit carries a one year
guarantee for all parts and for the correct
function of the assembled kit.

aim- -n,g 
AT65 Psychedelic Light Control. 400 watts on
each of three channels. Treble, medium and bass.

AT30 Photo -cell
amplifier.
Use for burglar alarm, counter, door opener, etc.

T Pattsson Mamas, TenaceSonottland
Red Radio Shop 31 Ciowtree Road Sunderland
JO. Gough East Snuthy Street South Shields
Payne & Hernia, Limited 3 Anthem Hmika_Gabongale.

N....Hie oboe Twie
Riede, & ...man Limited 100 Percy Sneer. Nca,rin.000nt,nr
Aitken Bros. limited High Bodge. Newcastle upon Tyne
Hamilton. of Teesside 26 Newport Road, Middissbrouot Teastde
McKenna & B rownliegn Street. fledeal. Teesside
Jeytron Limited 178.9 Ph050bor0u5h Road Dublin 7. Ere
Bond & Mason C hisCh Role. Stockton. Teesside
To rh Jo miss Waterdale Wood. Doncaster, Yorks
Modern Elechronice 6 Sonny Bat. Doncacier. Yews
MraonaC Loner Pkw C1UrsItC,rnOrriand
O. W. Smith too. Radio) Limited 257/13Tottennam Court Road. Limpon. WI
G or. S m it h & Co. 'Radio) Limited 10 Tottenham Court Road. London..W1
G. W. Smith S. Co.'Radio) Limited 27 TellMhane Court Rom London Wt
G. W Smith & Co. Radio) Limited 87 fOltenheinCourr Rekss. I ondon WI
G. W Smith lk Co 'Rad)nI Limited 21 Old Compton Street London W1
G. W Smith & Co, Radio] Limited 3 Line S,, eel. London_ WC2
G. W. Smith & Co. Radio) Limited 34 Loin Street. London. WC2
G. W. Smith & Co. Radio) Limited 118 Peewee. WWI, London. W2
G. W. Smith a. Co. Radio) Limited 193 f dcware Road, London. W2
G. W. Smith & Co. Radio) Limited 311 Edgware Road. Leaden. W2
0_ W Smith S Co_ Radio, Limited 382 Edgware Road, LOndex, W7
G. W. Smith & Co_ Radio', Li miter1152/3 Fleet Stteet London EC4

Model No. Description
Total RRP

AF20 - Mono Transistor Amplifier 5.28
AF25 Mixer 3.96
AF30 Mono Transistor Pee -Amplifier 2_87

AF35 Emitter Amplifier 2.50
AF80 Small 0.5 W Amplifier for Microphone 4.65
AF305 Intercom 0.28
AF310 Mono Amplifier (for Stereo use twol 6.50
M160 Multivibrator 1_88
M1302 Transistor Tester 9.30
M191 Vu -Meter 5.01
M192 Stereo Balance Meter - 5.47
LF380 Quadrophonic Device 12_50
AT60 Psychedelic Light Control, Single Channel 8.55
AT65 Psychedelic Light Control. 3 Channel 16.00
AT25 Window Wiper Robot - 6.40
AT30 Photo Cell Switching Unit 6.27
AT50 400w Tries Light Dimmer Speed Control 5.28
AT56 2,200w Triac Light Dimmer Speed Control 7.59
AT5 Automatic Light Control 2.84
GU330 Tremelo Unit for Guitars, etc. 8.25
HF61 Diode Detector 3.66
HF65 Frequency Modulated FM Transmitter 2.97
HF75 FM Transistor Receiver 3.16
HF310 FM Tuner Unit 17.39
HF325 De -Lure FM Tuner Unit 26.53
HF330 Stereo Decoder for use with HF310 Or HF325 10.95
GP310 Stereo Pre -Amp to use with 2, AF310 23.39
GP312 Basis Circa it Board 12.60
GP304 Basis Circuit Board 5.44
HF380 Aerial Amplifier for LW to VHF 5.54
HF395 Broadband Aerial Amplifier 1.94
NT10 Power Supply 100m/a 9V Stabilised, 12v Unstobilised 6.76
NT300 Professional Stabilised Power Supply 13.76
NT305 Voltage Converter 4.95
NT315 Power Supply 240V dc. to 4.5 - 15V d.c. 500rnia 10.52
AEI Output Stage 100mW 1.65
AE2 Pre-emplifier 1.26
AE3 Diode -receiver 2.00
AE4 Flasher 1.09
AE5 ' Astable Multivibrator 1.05
AE6 Monostable Multivibrator 1.02
AE7 RC Generator 1.06
AE8 Bassf i tier 0.99
AE9 Treblefilter 0.99
AE -10 CCIR - filter 0.99

List of stockists
G. W. smith& CO. (Radio) &Unite:1370 Harrow Road, London 002
O.W. Snarls & Co. (Radio) Limited 86 South Street. Rurdord Essex
G. W. Smith & Co. (Radio) Limited 1046 Whirph Centre, Croydon Slimier
0.1N. Smith 6 Co. (Radio; Limited 27521 Eden Street, Kingston
G. W. Smith & Co. (Radial Limited 32 HeStireek Richmond
Lasky'. Radio Limited 42/45 Tottenham Coon Ras, London. WI
Laskya Radlo Umited 33 Tottenham Coun Road London, WI
LaeOy'e Radio Limited 101 Fleet Street London. EC.
Lasky's Radio Limited 207 Edgwee Road. LOnden.W2
Mall Order Address
0.00. Smith & Co. Radio) Limited Unit 4 The Hyde Induttnai Wale.

London. NYV96JJ
Lectro mek 45 Ro.burgh Sheet. Greenock. Renftewsrtss
Ian 5trachrin I ehOgeSata Owne,AVIdare
F. Brown it Co. ia -46 (1.roc IV Srv4e, Ear.....51, CI, I LI
R. U.S. Smolt.. Supplies 1.3 Stockwell Sono, Glaspow.G1
Radio Crafts lfluddessfiekl) Limited 36 King Street Hoddeaix.id. York.
Mail OnterAddreas
Newmen 610011001011Annam House flcirnont Sircel.1 meltdown Roan

Mnrrnr. Feckts Stanrnrtrn M309PA
Newman Electronics 30 32 Shade kid ManChtSlef
Newman Electronics 15 Whitetetrov).1,xemoo:
Newman Electronics 20 PostoneSUmt SheMet0
Newman Electronics. Newmarket Soso. t rods
Sen Witham -216 Samoan Road. Mettssbrough. Teesside
Taloview.r. 4 Cattote Rood Hardened. CO Damara

Aberdeen Radio Co. 8ackWynd. Aterdeen.Scotiend
Scuntnorpe Audio e. f I Canoe 15 Enmstatt Street. Scunthorot
Alpha Sound Service 50 Stuart Road WaNnoo. Liven:tool 22
Harrogate Radio Co. 2 3Svkes Grove Harrogate Yorks
Victor M orris (Cameras) Limited 340 A,5-yle Street 500000,0. 1.1
Central Radio Mull) Swiss Street Holt. East Orion
Electronic Sot:Mlles 409 Snarroweate Road Hunters Do. Shel5eO
Audio Corner 111 Portland Streak Southport
Audio Projects I 0 Blenheim Torace Leeds
Radio Harnahop 53 esseare. tliadfehl
Oerwent Radio Columbus Ravin, Scarborough
Worthington Bros. (Newcastle Staff') Limited. Electronic Supplies

Lyme St-cet Newcastle. Sssfis. STS 2AS
Norman H. Meld 23 Hotta etreeLeieninonarn
Wholesele Electric (Jersey) Limited Universal Hoyle. ins, ..W1,1,

Si Helier...WHY
J. &Ram 25 The Sum, Lined,.
Philcom Electronics LiMited 45 Lower Halgatc, Stockport Cheshire
Surolectronim 216 tentative Road. Lotto. LU3 1J D. Beds
Oxford Audio Visual 19 010 High Sheet Word
Lindvale Radio Limited Of ear Street London 61) 4PG
Gorman -ono:. 7 Penland R.', 13emAl-onSca.StiSSaa
Trade Laboratory Service 74 High Sweet Pomo fRosn:
Southend Radio Hominid Limited 10. Southeriutch Rd. coortann. on
Sight & Sound Electronics 3Ia Hate Road. Altnnehanl
U. Clinton 7,1 W.sstgatx_Waketietd.VOrts

Sole
Distributors RADIO SUPPLIES Hartlepool

(Components) Ltd J
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I, electronics
lookI really

mastered

RAPY

... practical
...visual

...exciting !

no previous knowledge
no unnecessary theory

no "maths"

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

1/ BUILD AN
OSCILLOSCOPE

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

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

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

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, ph0-
to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments. simple counter, time delay circuit,
servicing procedures.

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

FREEPOST NOW

BROCHURE

I or write if you prefer not to cut page

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

NAME

ADDRESS

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

BLOCK CAPS

PLEASE EEL 2.4.
I

special free gift also to all our students
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DEMO CIRCUITS
By MIKE HUGHES

The AND Gate

"r ms month's circuit is shown in Fig. 12.1 and
you would be excused if you felt, at first

glance, that it was so simple it hardly warranted
a special article to describe its function.

However, it is a most important circuit and
crops up over and over again-usually hidden
away within a more involved system. Because
of its simplicity and the fact that it is seldom
described in detail when embodied within a more

- complicated circuit we felt that we had better
do the honours to the diode AND gate.

To understand its function, imagine you are in
a car on a gated mountain road; it is impossible
for you to progress along the road unless some-
one opens the gate-your progress is under the
control of a third party!

Conversely, the third party could deliberately
impede your passage by refusing to open the
gate. This is a direct comparison with this
month's circuit which has the same effect on
electrical signals as the mountain gate had on
the car. This is how the circuit gets its name.

EXPERIMENT
To see this effect wire up the circuit of Fig.

12.1 and connect point B, with a temporary lead,
to the +4.5V rail. Connect a meter, set to volts,
between point C and ground and then altern-
ately connect point A to +4.5V and then to
ground with a flying lead.

By varying the voltage at A in this manner
you are simulating a square wave and you will
see that the voltage measurement at the output,
point C, follows the waveform you are putting in
at A. When A is connected to ground do not
expect to see zero volts at point C because you
must remember there are forward voltage drops
across the diodes to consider. By keeping input
B connected to +4.5V you are, in effect opening
the gate to allow the signals from A to pass
through.

Now connect point B to ground and you will
find that the output C drops to nearly zero and
stays there irrespective of any signal you apply
at A-grounding point B shuts the gate.

You may have noticed that while doing this
Everyday Electronics, February 1974

you can have the gate open by leaving input B
disconnected; you can therefore consider this to
be a "spring loaded" gate which-in the absense
of any positive action to keep it closed (ground-
ing point B)-will always swing open.

CIRCUIT ACTION
Let's see why this effect takes place. We shall

assume that we are using "digital" signals at
inputs A and B; this means that the voltages we
supply will be either the full supply voltage
( +4.5V) or ground (OV).

Imagine that both inputs are shorted to
ground; both the diodes Dl and D2 will be for-
ward biased and current will flow down R1 and
through the diodes and we will get a voltage at
C that corresponds to the forward voltage drop
of the silicon diodes (about 600mV).

Leave B connected to ground and imagine A
connected to +4.5V. The voltage at A is more
positive than the voltage at C so Dl will be
reverse biased and hence will not conduct; D2,
on the other hand, is still forward biased and the
output will stay at nearly zero. Reverse the con-
nections between A and B (so that B is now going
to +4.5V with A to ground) and you have
exactly the same set of circumstances as before
-the voltage at C stays low.

If, however, both A and B are connected to
+4.5V (or, for that matter, are left discon-
nected) no current can flow through R1-except
for the minute amount taken by the meter-and
the voltage at C will rise to about +4.5V.

Fig. 12.1. The basic AND gate and the truth table

INPUTS OUTPUT,

CA e
ov ov OV

+4.5V OV OV

OV +4.5V OV

+45V -I-4.5V -I-4-5V

+4.5V
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SIGNAL SOURCE I
CONTROL GATE

Fig. 12.2. Test circuit for the gate

Notice that ve have described every possible
permutation of applying either OV or +4.5V
to both inputs-four possibilities in all-and in
only one of these possibilities did the output go
to +4-5V. This occurred when both A and B

were connected to +4.5V-strictly- speaking we
should not consider any cases of the inputs
being disconnected.

Because the output will go to a high voltage
only when both outputs are connected to a high
voltage shows us why the gate is called an AND

gate. It takes A and B to be at high levels to
make C go to a high level!

TRUTH TABLE
The combinations of the input conditions and

the resulting output conditions can best be seen
in the form of a table-Fig. 12.1. This is called a
truth table. Imagine column A as being a signal
and column B a control voltage. You can see
that the voltages applied to A appear at the
output when B is +4.5V but the input signal
is inhibited from appearing at the output when
B is at OV; +4.5V at B opens the gate while OV
closes it!

Fig. 12.3. Simple elec-
tronic circuit to demon-
strate the function of
the AND gate

DIGITAL GENERATOR
As an extension of the experiment you can

generate a real electronic digital waveform for
input A by using a slow running astable multi -
vibrator as shown in Fig. 12.2. Check with the volt-
meter that you are getting a repetitive waveform
at point A and then measure what you get at
output C when B is firstly connected to +4.5V
and then to ground.

You might think that connecting point B to
ground in some way stops the multivibrator
operating; this is not so and you can check this
by returning the voltmeter to point A. The two
diodes are acting as a control gate for the multi -
vibrator's signal.

ALARM
Finally, and to remove the need for mechani-

cal intervention, we can use an electronic signal
as the control. A simple circuit is shown in Fig. 12.
3. Basically we have a multivibrator operating
at an audio frequency and a photocell driving
a transistor as a control source.

When the photocell is dark, the voltage at the
collector of TR3 is high and this effectively
applies +4.5V to input B-the signal from the
audio so'irce can thus pass through the gate
into the loudspeaker driver and we hear an
audio tone. When light falls on the cell base
current passes into TR3 and the voltage at its
collector falls virtually to zero; this closes the
gate and the audio tone stops.

If you had this circuit set up with a torch beam
illuminating the cell there would be no tone
from the loudspeaker until the light beam was
interrupted-perhaps by someone walking
through a door-and then you get an audible
alarm.

TONE GENERATOR

R1 R2 R3
1k11 221(12 22k12

0-047IJF O.O47pF

TR1 TR2
BC108 BC108

Next part: The series resonant filter

PHOTO I GATE I LOUDSPEAKER
CONTROL ' DRIVER

PCC1
ORP12

TR3
BC108

1N4148
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Write the Specification
of your perfect iron

pi5xe it with an Ante

MODEL G 18 watt miniature iron, fined
with long -life iron -coated bit 3/32". Voltage
240, 220 or 110, PRICE E2.26 (rec. retail)
P & P 10p.

ammii=11:a"--"L4

MODEL SK.2 KIT
Contains 15.watt miniature
iron fitted with 3/16" bit, 2
spare bits 5/32" and 3/32"
heat sink, solder, and
"How to Solder" booklet,
PRICE £3.25 (rec. retail)
P & P 10p.

1

sr.
. fif

iCa° MODEL X25 Soldering Iron 220-240
or 100-120 Volts. The leakage current

of the NEW X25 is only a few micro -
amps and cannot harm the most

delicate equipment even when soldered
"live". Tested at 1500v. A.C. This 25

watt iron with its truly remarkable
heat -capacity will easily "out -solder"
any conventionally made 40 and 60
watt soldering irons, due to its
unique construction advantages.
Fitted long -life iron -coated bit 1/8".
2 other bits available 3/32" and 3/16".
Totally enclosed element,ceramic and
steel shaft, Bits do not "freeze" and
can easily be removed, PRICE E2-05
(rec. retail) P & P 10p.Suitable for
production work and as a general
purpose iron,

MODEL SK.1 KIT
' Contains 15 watt miniature iron

fitted with 3/16" bit, 2 spare
bits 5/32" and 3/32", heat
sink, solder, stand and
"How to Solder -
book let.

PRICE £3.48 (rec. retail)
P & P 12p.

111=11 MIN. IMO

Please send the following:

I El
ANTEX colour catalogue
Please send the

MODEL CCN
220 volts or 240 volts. The 15 watt miniature

model CCN also has negligible leakage. Test voltage 4000v.
A.C. Totally enclosed element in ceramic shaft, Fitted long -
life iron -coated bit 3/32", 4 other bits available 1/8",3/16",
1/4" and 3/64" including Heat Shield, PRICE E2.48 (rec.
retail) P & P 10p. -

MODEL C Miniature 15 watt soldering iron fitted 3/32"
iron -coated bit_ Many other bits available from 3/64", to

t/1a6i;3/16", Voltagesp .240 , 220, 110, 50 or 24. PRICE £2-05 (rec.
re

MODEL MLX KIT
Battery operated 12v.
25 watt iron fitted with
15' lead and 2 heavy clips
for connection to car battery,
Packed in strong plastic wallet
and with booklet "How to
Solder".
PRICE £2-54 (rec. retail)
P & P 12p.

ST3 Stand - This stand is made from
high grade insulation material with a {

chromium plated strong steel spring. It
is suitable for all models and replaces all
previous stands. The two sponges at
the side which are easily
replaceable, serve to keep
the soldering bits clean_
Spare bits can be
accommodated as shown
on the illustration.
PRICE: £1-00 (rec.
retail) P & P 10p.

00000
From radio or electrical dealers,

car accessory shops or in case of
difficulty direct from:

ANTEX LTD. FREEPOST
PLYMOUTH PL1 1BR

no stamp required) tel 0 /52 67377,

ALL PR ICES include VAT at 10%

INK

I enclose cheque/P.O./Cash
(Giro No. 258 10001

NAME

ADDRESS

EE2

1
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MAINS OPERATED CONTACTOR
220,-240v. 50 cycle solenoid
with laminated core so very
silent in operation. Close., 4
circuit* each rated 5110 amps.
Extremely well made by a
lineman Electrical Company.
Overall else 24 x 2 x 215.
12.20 each.

1 R.P.M. MOTOR±GEAR-BOX
Made by the famous Chamberlain & Ifookharn
Ltd. These could be made to drive clock or
similar. Really robust reliable unit.
Price 2140 each.

AUTO -ELECTRIC CAR AERIAL
with dashboard control switch -fully
extendable to 40in or fully retrac-
table. Suitable for 12V positive or
negative earth. Supplied complete
with fitting instructions and ready
wired dashboard switch. 2645 Plus
25p post and insurance.

MAINS TRANSISTOR POWER
PACK
Designed to operate transistor mete and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to
600mA (clam B working). Takes the place of any
of the following batteries: PP1, PPS, PP4, PP8,
PP7, PP9 and others. Kit comprises: mains
transformer rectifier. smoothing and Toad resistor,
condensers and 'ardent -lions. Real snip at only
6110. plus 20p Postage.

MINIATURE WAFER SWITCHES
T2 pole, 2 way -4 pole, 2 way -
3 pole. I way -4 Pale. 3 way -2
pole .4 way -3 pole, 4 way -2 pole
6 way -1 pole, 19 way. All at 259
each.

MULTI -SPEED MOTOR
Six speeds are available 500, 850
and 1,100 r.p.m. and 8,000, 12,000
& 15,500 r.p.m. Shaft is in.
diameter and approximately 1 in.
long. 230/240v. Its speed may be
further controlled with the use of
our Thryrister controller. Very
powerful and useful motor size
approx. 2 M. dia. x 5 In. long.
Price 970 plan 23p postage and
insuranee.

SLIDE SWITCHES
Slide Switch. 2 -pole changeover panel
mounting by two 6B.A. screws. Size
anima din x ain rated 250V lamp.
Sp each. 10 for 78p. Ditto as above but
for printed circuit Op each, 10 for 58p
Sob Miniature Slide Switch. DPDT lemm

fain approx.) between fixing centres. 20p each or
10 for 11.90. SP Change over spring return 250v 1
atop. 111,

ISA ELECTRICAL
PROGRAMMER
Learn in your sleep:
Have radio playing and
kettle boiling as you
awake -switch on lights

to ward off intruders -have warns bonne to come
home to. All these and many other things you can
do 1/ you invest in an electrical programmer
Clock by famous maker with 15 amp. on/off
switch. Switch -on time can be act anywhere to
stay on up tog hours. Independent 60 minute
memory Jogger. A beautiful unit. Price 1215
20p p @ p or with glees front chrome bezel SlIp
extra.

BALANCED ARMATURE UNIT
500 ohm, operates as speaker or micro -
Phone. eo useful In intercom or similar
circuits, 87p each.

12 VOLT 1# AMP
POWER PACK
This comprises double -
wound '230/240V mains
transformer with full wave
rectifier and 2000 m/f/di
smoothing. Price 22.20
p. @ p. 20p.

Heavy DUO Mains Power Paek. Output voltage
adjustable from 15-40V in etepa-maximum
load 250W -that is from 6 amp at 40V to 15amp
at ISV. This really Is a high power heavy duty
unit with dozens of workshop use.. Output
voltage adjustment is very quick --simply inter-
change push on leads. Silicon rectifiers and
smoothing by 3,000mF. Price 2833 plea 65p poet

EXTRACTOR FAN
Cleans the air at the rats of
10,000 cubic ft. per hour.
Suitable foe kitchens, bath-
rooms, factories, changing
rooms, etc., it's so quiet it can
hardly be beard. Compact, 54'
easing with 55' fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
switch. mains connector, and
fixing bracket,. 12.75 + 20p
P. 4 P.

HONEYWELL PROGRAMMER
Thle le a drum type timing device, the
dram being calibrated in efreal divisions
for switch Betting purposes alth tripe
which are infinitely adjustable for position.
They are also arranged to allow 2 opera-
tions per switch per rotation. There are 15
changeover micro switches each of 10 amp
type operated by the trips thus 15 circuits may
be changed per revolution. Drive motor Is
mains operated 5 revs per min. Some of the many
uses of this timer are Machinery control, Boiler firing, Dispensing and Vending
machines, Display lighting animated and signs, Signalling, etc. Price from
makers probably over £10 each. Special snip price 29.88 plus 259 post and
insurance. Don't miss this terrific bargain.

TEACH IN '74
A new beginners series started with the October issue of this magazine, we
will be supPlying all the parts for this. The initial kit covering all components
required for the first 8 months is available post and VAT included -price £7.
A special feature about our version of this kit is the 45"' x 3" meter 0-100uA
meter. As the author says, a large meter is so much easier to read than a
small one.

POWER SUPPLY UNIT
SLIDE PROJECTOR TIMER
EMERGENCY LIGHTING UNIT
To receive parts for these and other feature projects, send the quoted
approximate amount and any rash adjustment can be made later.

TANGENTIAL HEATER UNIT
This heater unit is the very latest type,
most efficient, and quiet running. Is as
fitted in Hoover and blower heaters
costing 15 and more. We have a few
only. Comprises motor, impeller. 2kW.
element and 1kW. element allowing
switching 1. 2 and 31cW. and with
thermal eatery cut-out. Can be fitted
into any metal line case or cabinet.
Only needs control switch, 3.8.85.
2kW. Model as above except 2kW.
2e-75. Don't miss this. Control Switch,
449 plus VAT P. @ P. 40p.

PORTABLE RADIO CASE DELUXE
A similar size to the above but a more expensive design.
Deed with the Good Companion de -luxe model. 22-20
plus 50p poet and insurance.

KETTLE ELEMENTS
Made by the famous A.E.I. Co. Complete with washers and combined fixing
ring and plug shroud. Normal 2 round pin and flat pin earth connection
and overload reset peals button. 2 Models -151n (apPrez.) suitable for
Swan anti other eimilar models-11in (approx.) suitable for G.E.C., Hotpoint,
etc. All quick -boil 211tVi elements at 240V. Price 21-88.

SWITCH TRIGGER MATS
So thin is undetectable under carpet but will switch on
with alightest pressure. For burglar alarms, shop doors,
etc. 24in x 18in g1-69. 13in x 10in 81-21.

EDUCATIONAL KITS - all with
pictorial instructions

THIS BALANCE
KIT FREE.
Eagle educational..e
kits.Japanese
made, these are

Ct.._... df7.17Unometnoent valuetxpeyec.Wtoe

be able to repeal Lis offer once stocks arc sold.
Brief description of each kit In given below and
with.3 kits or mare we give FREE an accurate
11 piece -.lance kit. Price of kits 449 each post
Paid. Special price for all 7 kits S3-00 with free
balance kit.
RAE Lens Kit. Eleven parts, including candle,
one concave lens. one convex lens, stage and slit
frame, etc. Watch light rays bend as they pass
through different lenses.
KA8 Water Pump Kit. Thirteen parts. Top of
pump is transparent so that operating parts may
be observed. Small parts are brightly coloured to
be seen easily while working. Three types of
pump may be made: Lift Pump, lore- Pump
and Force Palm) with reservoir and -nozzle.
KA4 Buzzer Mt. Eleven parts. Transparent covers
allow the operation of buzzer to be seen. Illustrates
and teaches how electromagnetism with an
automatic switch results in an operating buzzer.
KA7 Electro-Magnet Kit. Fifteen parts, includes
compass. Makes two electromagnets, one with
one layer of wire and oue with several layers of
wire. Picks up tacks, nails and any small parts
showing how magnetism works.
BAB Current and Reeistance Nit. Twenty-nine
parts, including bench and light bulb. Conduct
interesting and educational projects to learn the
application of "OHMS LAW" and see the differ-
ence in current and resistance with different
types and lengths of wire.
KA9 Bell Kit. Eight parts, including bell and
push button switch. Build a complete electric
bell and see how the hammer is triggered to
make the bell ring.
KA10 Morse Key Buzzer and Bell Kit. 25 part
kit, easy to construct, simple to operate.

MINIATURE SEALED RELAY

1

American made. Our Ref. No.
REL Al. Measures only 5" wide

It's a double change over, we
don't knew the contact rating
hot estimate this at 3/5 amps.

x 5" thick and 5" high and

il
The coil resistance is 600 ohms

I I I and 9-12 volt will cloneit. Ideal
-.11air" for models and miniaturised

equipment. It's a ping in relay
L I but we supply complete with base.

Price 28p including base.

TELESCOPIC AERIAL

for portable, car radio or
transmitter. Chrome plated -

six sections, extends from 74 to
47in. Role in bottom for 8BA screw.

HORSTMANN "TIME & SET" SWITCH
D MODEL FOR P.M. 55p42 . KNUCKLE

(A30 Amp Switch.) Just the thing If you want to come home
to a warns house without It coating you a fortune. You can
delay the switch on time of your electric fires, etc. up to
14 hours from setting time or you can use the switch to give
a boost on period of up to 3 hours. Equally imitable to
control processing. Regular price probably around £5.
Special snip price 21.65 Poet and kW. 23p.

OUR 1974 CATALOGUE LISTING HUNDREDS OF
BARGAINS. NOW AVAILABLE.

PRICE 30p POST PAID.

SMOKE WILL KILL -GAS WILL KILL -FIRE WILL KILL
But, if you install BACA (our amoke and gas alarm) your
family will have the latest electronic protection, against them
killers. Saga uses a fantastic electronic sensor which -s-melts"

and gas and sounds the alarm immediately, in a neat
case measuring approx. Sin x x lain, it has Its own
internal alarm, also a connector for additional bells. You
just plug it in to the mains and bang it near the ceiling. Saga
uses so little electricity that it will hardly move the meter,
leave it on always to give night and day protection. One
year's guarantee, also 7 -day each return offer, (or kit of parts
L5-99. Battery model kit only £4.99), £899 plus 30D post and
service.

SOIL HEATER
Or could be used on bench for seed trays. Comprising mains
transformer to reduce to safe esimee also heeler wire.
el.50 plus 20P & P.

WALL THERMOSTATS
Marie by the Masons Smith, 'Instrument Co. called Colour -eat. Wall
mounting and in a handsome plastic cafe. (Cream and beige) Adjust-
able by slider (lockable) awl may be set to control temperatures from
around. freezing through to 50°C. The slide panel is engraved and
indicates (frost) (warm) (very warm) etc. The thermostat will control
beater, etc. up to 15 amp at normal mains voltage anti is Ideal for
living room. bedroom and greenhouse. etc. Price 2115. Don't miss
this.

TEEMS:-10% discount if ten of an Item
ordered, send postage where quoted -other
items, post free if order for these over £8.00
otherwise add 25P -

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector as the circuit in Practical
Wireless, August lune. 18.80 plus
lop post and Insurance

IMMERSION HEATERS BY
REM PLOY
Standard fitting for
domestic water
tanks, made by the
famous Remploy
Company. Complete
with sealing washers suitable for 200-240 volts
A.C. Depth into tank 11". 2kw or lkw f.1-85 plus
20D each post and insurance.

MAINS OPERATED
SOLENOIDS
Model T12 -small but power -l' pull--approx. else
15' x 15' x 11'. 889.
Model 40011 5' pull. Size
25' x a 15'. Sap. Model
TT10 11' pull. Size 3' x 24' x

24'. 2118 plus 20p post and insurance.
MACLAREN THERMOSTAT
Make and break '20 amp A.C. with the sensor
probe coupled by 2 tact capillary covering range
Of 10 -100°C -complete with large engraved
Control knob. Price 88P.
MACLAREN THERMOSTAT
Make and break 20A a.c. with the sensor probe
coupled by a 2 feet capillary covering range of
10 -100°G -complete with large engraved control
knob. Price 88P.

12 WAY SUP -MINIA-
TURE MULTI -CORE CABLE

7.0076 copper cores each cam P.V.C. insulated ,

and of different colour. P.V.C. covered overall
and approx. 3/161n thick. Price 22p per yard.

J. BULL (ELECTRICAL) LTD.
(Dept. E.E.), 7 Park Street, Croydon CRO 1YD

Callers to: 1024 Tamworth Road, CROYDON.
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Down TO EARTH'
By GEORGE HYLTON

"Why is it that you don't get a shock if you touch the neutral
terminal of the mains? After all, this terminal is negative half
the time and positive half the time, so if you don't get a shock
when it's negative then you should get one when it's positive.
Also, why is it that if you connect a voltmeter between the
neutral and earth terminals you get a small voltage reading?"

An enquiring mind is a great
thing, and can lead to important
discoveries. Benjamin Franklin,
flying his kite in a thunderstorm,
proved that thunderclouds are
electrically charged and so gained
evidence that lightning is electri-
cal.

The next chap to try the experi-
ment discovered that it could be
dangerous. He was electrocuted.
Which is by way of saying, please,
please don't play about with the
mains.

Even if what you do should be
safe, in theory, as in this case,
there's no guarantee that it will
be safe in practice. Electrical
wiring in the house has been
known to have the polarities re-
versed, the earth connection
omitted, and so on.

BRITISH SYSTEM
For the benefit of foreign

readers whose mains system may
be different from ours, the stan-
dard British house wiring system
provides 240V, 50Hz outlets at
sockets which take three -pin
plugs.

One pin is connected to the
local, domestic earth (often a
metal water pipe where it enters
the ground). Another is the
neutral side of the mains, earthed
at the power station or distribu-
tion transformer. The third is the
live or non -earthy side of the
mains. The system is shown in
Fig 1, which is simplified in that it
glosses over the fact that the dis-
tribution cables are usually made
to carry more than one "phase"
and so have more than two con-
ductors, but the general idea is
correct.

In order to receive a shock
from the mains, it is necessary to
connect your body between the
Everyday Electronics, February 1974

live and neutral terminals,
directly or indirectly.

DIRECT AND INDIRECT
A direct connection is what you

get if you touch the "live" ter-
minal with, say, one finger and
the "neutral" with another. This
is not pleasant. In particular, if
the two fingers are on different
hands, the resulting arm -to -arm
current passes through your
heart, which is a pretty good way
of killing yourself.

The indirect connection is
nearly as bad. It happens when
you touch the "live" terminal
only, but when your body is also
in some way connected to the
earth.

Since the mains "neutral" is
also connected to earth, the cir-
cuit is complete and you get a
shock. With 24GV to drive the
current, the earth connection to
your body needn't be very good.
Standing on a concrete floor in
leather -soled shoes may provide a
low enough resistance for a
lethal shock, while most homes
contain a wealth of earthed ob-
jects such as water pipes, taps,
gas pipes, central heating radia-
tors and so on.

NO SHOCK
I know: I haven't answered the

questions yet. Well, the answer
to the first one can be seen from
POWER
STATION DISTRIBUTION

CABLE
LIVE

NEUTRAL

HOME

Fig. 1 Domestic mains supply
from power station.

Fig. 1. Touching the "neutral"
alone, even if you are earthed,
doesn't permit current to flow
between "live" and "neutral", via
your body, so, no shock. The
polarity of the voltage at the
neutral terminal swings positive
and negative with respect to the
live terminal but it's always the
same as that of the earth ter-
minal, since both neutral and
earth are connected to the earth,
one at the power station and the
other at the local water pipe or
whatever.

Since both these terminals are
earthed, there can be no voltage
difference between them, Or can
there? Yes, there can, because
they are not connected to the
earth at the same place: the earth
connections may be miles apart.

VOLTAGE DROP
This leads to the answer to the

other question, which is, really:
how can there be a voltage dif-
ference between two terminals,
each earthed? In Fig. 1, the cable
between power station and home
is shown as having no resistance.
But real cables, however thick, do
have some resistance. Since a
mains distribution cable may be
carrying thousands of amperes
even a few thousandths of an
ohm resistance can cause an ap-
preciable voltage drop.

In the case of the neutral side
of the cable, this voltage drop
is earthed at the power station
but not at the home end. The
home end can therefore be- a few
volts above local earth potential,
and this is one cause of the small
voltage which our reader
measured between local earth
and neutral terminals.

"Better check your construction of that
indicator audible warning-it's just

failed the noise test."
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jleActers Letters}
P.C. Construction

Wishing to construct the Train
Controller as described in EVERY-
DAY ELECTRONICS Vol. 2 No. 9 Sep-
tember, '73, I decided to have a
go at making my own printed
circuit as per instructions in Vol.
2 No. 6. June '73. I'm afraid that
I have lost count of the number
of chemists that I called on to
try and get the ferric chloride and
have come to the conclusion that
there must be an easier way to
carry out this project. One
chemist told me that there was
no such animal as ferric chloride
in powder or crystal form and
that it existed only in liquid form.
In the end I managed to purchase
a do-it-yourself kit (in which the
f.c. was a liquid) but as I would
like to be able to purchase the
necessary chemicals separately I
would welcome your comments
generally.

I note that in the process of
etching on copper that nitric acid
is used. Although more care
would have to be exercised when
using acids it might prove easier
to obtain and I would enquire if
this is a suitable alternative.

By the way, I feel that the
estimated cost of £3-15 for the
cost of parts for the controller
was a bit conservative. I pur-
chased most of the bits and
pieces from Henry's Radio, and
the balance from a component
shop in Brighton, and they came
to a lot more than 0.15. If A. J.
Dunn managed to build his for
£3.15 then he was very lucky.

I look forward to receiving your
reply and thank you for providing
such an interesting mag. each
month.

N. C. Langridge,
Littlehampton, Surrey

G. F. Milward of 369 Alum
Rock Road, Birmingham B8 3DR
can supply 121b packs of ferric
chloride (in crystal form) for 50p
including post and packing. A
dilute solution of nitric acid can

be used provided the resist can
withstand it-nail varnish is quite
good!

The price for the controller was
obtained by pricing components
from suppliers catalogues. One of
our advertisers is supplying a kit
of parts for the same price.

Soldering Competition
Many thanks for your letter

dated September, 1973 and your
kind congratulations accompany-
ing a most attractive and useful
runner-up prize

The competition has given me
great pleasure and I would like
to say that I whole-heartedly
agree with the final order
selected by the judges for the
first prize. They obviously gave
the competition considerable
thought.

May I also take this oppor-
tunity to congratulate you on your
very fine publication, which
always find most interesting,
stimulating and educational.

J. W. Berry.
Bury St. Edmunds.

Many thanks for the safe
receipt of my prize from the
recent soldering competition in
EVERYDAY ELECTRONICS.

Congratulations are really all
due to EVERYDAY ELECTRONICS
which I have taken ever since the,
first issue. Before this, I did not
have the vaguest idea about elec-
tronics or soldering.

Being a middle aged spinster
with no male friends or relatives
connected in any way with elec-
tronics I have learned all I do
know on the subject through your
pages. It is the lucid way in which
processes are explained, together
with the detailed diagrams and
clear photographs, which I have
found so easy to follow, which has
enabled me to learn as much as
I have. (To my wondering sur-
prise.)

The excellent book about solder-
ing is just what I needed and is
going to be so useful. I didn't
have a wire stripper either, so
that also will be very acceptable,
even though I have acquired the
knack of stripping with side
cutters!

Incidentally, I have never ever
won any kind of prize in my life
before. Maybe electronics has
brought some luck at last!

Thank you again for the gifts
and for an excellent magazine,
and for the happy hours that will
ensue from both.

Connie Wade
Leeds.

Price
As a schoolboy I am rather

annoyed at the letter in the
December E.E. which said that
your projects are within the scope
of the pocket money of the school-
boy enthusiast. This is not true.
the average schoolboy only gets
at the least 30p pocket money
which is hardly enough for your
projects. I have made one of your
projects which the approximate
cost was 45p (Neon Novelty with
two lamps). It cost me a total of
105p which I could only afford
because it was Easter.

David Hooton,
Rushden, Northants.

Spiders At Work
Re. your December issue Rumi-

nations, spiders are used by man
to spin their webs to suit our
purposes. Selected spiders are
made to spin a thread onto special
frames, which are then stored
until needed to be used as grati-
cules (crosswires) in certain
optical instruments. An example
of this application was shown on
BBC's "Animal Magic" some
weeks ago, when a spider was
shown working for man at the
York factory of Vickers Instru-
ments, the "end" result being
used in the repair of a theodolite.

C. Long,
Leeds.

Please note: we can only answer
readers letters concerning pub-
lished articles, not commercial
equipment or modifications to
circuits. Please include an s.a.e.
for a reply.

114
Everyday Electronics, February 1974



B.H. COMPONENT FACTORS LIMITED
SPECIAL RESISTOR KITS (,W 5% or 3W 5% CARBON FILM)
110E12 Kit: 10 of each E12 value. 10 ohms-IM, a total of 610, £3.10 net
25E12 Kit: 25 of each El2 value, 10 ohms-IM, a total of 1,525. C7-20 not

- --POLYESTER CAPACITORS MULLARD 0280 250V
J/F: 0.01, 0-015. 0-022. 0-033, 0047. 3:p each; 0.068, 0.I. 0 15. 45p each:
0-22, 5,IP: 0-33, 8p; 0.47, 9p; 0.68, 1 tp; I O, 15p: 1.5. 22p, 2.2. 25p.

MULLARD POLYESTER CAPACITORS C296 SERIES
160V: (jF) 0.01, 0015, 0-022, 2-,p; 0-047, 0-068, 3(p; 0-1, 0-15. 4-ip;
0.22, 5p; 0-33. 6p: 0-47, 74p: 0-68. 11p; 1-0, 12-i-p.
400V: (IIF) 0:001. 0-0015, 0.0022, 0.0033, 00047. 24p: 00068. 0:01.0.015.
0-022,0.033,3)p: 0-047,0.068,0.1, 4,,p. 0.15, 0-22.8 (p. 0.33. 121,0.47,14p.

MINIATURE MULLARD ELECTRONICS 015 016 017 SERIES
(pF'V): 1.63, 1 -5 63, 2.2 63. 3.3 63. 4 40, 4-7 63. 8 40, 10 16, 10 63. 15 16.
15 63,16.40. 22 25. 22 63. 32 10. 33 16, 33 40. 32 63, 47 10. 100 10,100 25,
150 16. 220 10 All Above 6p. 47 63, 8p; 68 63. 12p; 100 63. 14p; 220 16, 8P
220 63, 2/p; 330 16, 12p; 470 6.4, 9p; 47040, 20p; 1000 16, 20p; 150016.
25p; 2200 10, 25P

ELECTROLYTIC CAPACITORS, Tubular and large can
cnF V): 2:2 25, 2-2 63. 4.7 10, 4.7 25, 4:7 63, 22 10, 22 25. 22.63. 5p; 2 10,
10 10, 50 10, 100 10. 10 25, SO 25, 10'50, 5,p; 200 10, 100 25, 5050. 61p;
500 10. 200 25, 100:50, 9p; 1000 10. S0025, 200 50, 11p; 200010, 100025,
50050, 16;p; 1000 50, 39p; 1000 100. 66p; 200025. 27p; 2500 12. 17p;
250025, 33p; 2500 50, 62p; 3000 50, 72p; 5000 25. 66p; 500050, 94p.
HI7VOLT: 8350. 14p; 16 350, 19p; 32.350, 25p; SO 250. 18p; 100:500, 33p.

MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22. 27, 33, 39. 47, 56, 68. 82, 100. 120. ISO. 180, 220, 270, 330. 390,
470, 560, 680, 820, 1K, 155, 2K2, 3K3, 457, 658. (gF) 0.01. 0-015, 0-022,
0-033, 0-047, 2,p: 0.1, 30V, 4,,p; 0.1, 100V. 5i -p.
CARBON FILM RESISTORS 5% 10 ohrns-2.2M, }16--5-9;i45-OliMs-
I M, Ip each or 100 for 62p: 1,000 for E4-50.
METAL FILM RESISTORS IW 5% 10 ohms -10M. lap each or 100
or fl AO. 15E12 KIT (15 each value 10 ohms-IOM) ES. __

Vcr000ard 0 I 0.15 I N4001 6ip
2} x Sin

QUANTITY- DISCOUNT-

28p 28p 1N4002 SPECIAL BULK BUY PRICES
21 x 3fin 26p 19p 1N4003 9p ARE AVAILABLE BY
31 x Sin 32p 33p 1N4004 94p QUOTATION FOR LARGE
30 x 31in 28p 28p 1N914 7p PROJECTS AND TRADE.
24 x lin 7P 7p ta1914 35p S.C.R.23 x Sin (plain) - 149 0071 13p
25 x 31in (plain) - 12p 0075 17p 50V IA 29p 3A 33p

100v IA 33p 3A 40p5 x 31in (plain) - 22P 0083 20p 400V IA 50p 3A 60pInsertion tool 59p 59p
Track curter 44p 44p Screenedwire m 54P
Pins, pkt. 25 10p 10p Twin screened wire, m 10p

Stereo s.c. wire, m. 10p
Connecting Wire, all colours,

m.5 for 224cPNeon bulb 90V wire ended
Preset skeleton Pots IK-IM 6p

ALL PRICES INCLUDE V.A.T
C.W.O. only. P. & P. 10p on orders below £5.

Discount: 410-10%, £20-15%.
Export Order ensures welcome (VAT free)

Dept. E.E. 61, CHEDDINGTON ROAD, PITSTONE, -
Near LEIGHTON BUZZARD. BEDS. LU7 9AH

Cheddington 668446 STD (0296i. GIRO No. 331 7056
- Catalogue FREE. Callers please phone first

2 pin DIN Plug, 12p; Skt.,
10p. 3 pin DIN Plug, 13p;
Skn.. 10p. 5 pin DIN Plug.
180°, 15p; Skt., lip. Tran-
sistor Equiv. Book. 40p.
Carbon pots 5K -2M log. &
lin. single 164p. single
with switch 26p, dual 46p.

Do you wish
to continue

your education

ELECTRICAL &

ELECTRONIC

ENGINEERING

if you hold an O.N.C. or O.N.O. or an
'A' level pass in either Mathematics or
Physics you can join our

HIGHER NATIONAL
DIPLOMA COURSE
in Electrical and Electronic Engineering
with the possibility of transfer at the end
of the first year to the second year of
the Hons. Degree Course in Electrical
Engineering

ADVICE
on courses
accommodation at Stafford and
industrial training may be obtained from
the Head of the Department of Electrical
and Electronic Engineering, North
Staffordshire Polytechnic, Beaconside,
Stafford (telephone Stafford 52331)

BI-PRE-PAK
AUDIO BARGAINS

'STEREO DECODER iN

E4.95
incl. P. & P. and VAT

A ready built unit, ready for connection to the I.F. stages of
existing F.M. Radio or Tuner. A tell tale light can be con-
nected. The unit is a small printed circuit, no further alignment
necessary. A L.E.D. is recommended as the indicating light,
suitable device available from us at 360. Instructions included

3 WR.m.s.I.C. AMP
oniy £1.65 -.1. P. & P. and VAT

Order Code I.C.A. 1
on P. . Board with all components
or 2 on one board for £2-86
Order Code 1.C.A.1,iS
These amps. are supplied with a free booklet
on connecting up, specifications and easy to
build projects using the 1.C.A.1

5W & 10W AMPS

5Womy£1.98
IOW ONLY 22.49

incl. P. & P. and V.A. T
These matchbox size amplifiers have an exceptionally
good tone and quality for the price. They are only 2k" x 1i".
The 5W amp will run from a 12V car battery making it very
suitable for portable voice reinforcement such as public
functions. Two amplifiers are ideal for stereo. Complete
connection details and treble, bass, volume and balance
control circuit diagrams are supplied with each unit.
Discounts are available for quantity orders. More details on
request. Cheapest in the UK. Built and tested.

Now available for 5 &10WAMPS
Pre -assembled printed circuit boards 2" x 3" available in
stereo only, will fit -15 edge connector.
Stereo Pre -Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick-up cartridges. £1 -21

Stereo Pre -Amp 2 (Pre 2). This unit is for use with magnetic
pick-up cartridges. L1-69
Stereo Tone Control (STC). This unit is an active tone
control board and when used with the right potentiometers
will give bass and treble boost and cut. £1 -21

Instruction leaflet supplied with all units. Post and
packing and VAT included in' prices.

grIIIM =IN MIMI =IM MB NNW
elose £ for 8 Tracks/

3W Ampsi SW Amps/ . - IOW Amps/
IStereo Pre -Amps 1 Stereo Pre -Amps 2
Stereo Tone Controls

I(Please insert quantities and delete those not applicable)
Name

IAddress

1
BIPREPAK Dept. D, 222,224 West Road,

Westcliff-on-Sea, Essex SSO 9DE I
Co. Reign No -820919 Telephone: Southend (0702) 46,311,41

NU MN MEI =MI NMI MEE =MI - MIIII
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FREE
WITH PRACTICAL WIRELESS

2 DATACARDS

P.W.CRAiA
PRACTICAL WIRELESS

CASSETTE - RECORDER - AND
TUNER - AMPLIFIER

Following the unprecedented success of Project Q4
quadraphonic sound system, Practical Wireless

brings you another top design for the home.
This is the first British published do-it-yourself

domestic high quality tuner amplifier design
that includes a built-in cassette recorder.

at a fraction of the cost of commercial units.
It is incredibly easy to build if you have basic

experience with printed circuit board assembly.
Using a prealigned module for f.m. radio;

integrated circuit preset a.m. radio, integrated
circuit decoder and full stereo amplification

(easily extended for quad);
facilities for pick-ups and tape.

Houses a mono or stereo cassette tape recorder
or tape player, even if a slightly extended depth
is required; has twin tuning dials for technical -

"him" and non -technical -"her"; stereo pilot beacon;
simple controls.

There are no fiddly tuning capacitors to drive;
the tuning dial operates voltage controlled circuits

by a potentiometer.
We have proudly incorporated the most easily adopted

techniques to simplify construction.

YOU CAN'T AFFORD TO MISS P. W. CR-AT A

PRACTICAL
WIRELESS

ORDER THE MARCH ISSUE

OUT FRIDAY FEBRUARY 1st

4U)±1_,33
COMPONENTS

17 ALBERT SQ.,
LONDON E15 IHJ

ELECTRONIC COMPONENTS FOR

E.E. PROJECTS

POWER SUPPLY UNIT FEB. 74

SLIDE PROJECTOR TIMER FEB. 74

SEE
}.COST

BOX

FETSET JAN. 74 £2'00

TREMOLO DEC. 73 £210

WAA-WAA SEPT. 73 £1.50

BETA FUZZ -TREBLE JAN. 73 £1*50
(For Beta Fuzz -Treble, Component board compo-
nents only).

BETA TRANSFORMER- £115

MAIL ORDER ONLY

S.A.E FOR ALL ENQUIRIES 1

STIVAITEmK I I

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 lull 8.piage instruction leaflet.

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 cop speed, Faster acceleration. Spark plugs
last about five time longer, Misfire due to contact breaker,

bounce electronically eliminated. Purer exhaust emission
resulting in less air pollution, Contact breaker burn eliminated.

Suitable for all petrol engines up to 8 cylinders
PRICE ONLY E12.65

Ready Built Unic £14.85
Unit for Motor
Cycles with twin coils Please state whether Positive
and twin C.B. Points £19.80 or negative earth units are
(prices include VAT and post required when ordering.
Si packing).
(NOT AVAILABLE IN KIT FORM)

SEND FOR YOUR UNIT OR FULL
BROCHURE NOW

FROM
ICE ELECTRONIC SYSTEMS DEPT E.E.
114 PARK FARM ROAD
BIRMINGHAM B43 7QH
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Introducing the new

IFS
INCORPORATING LASKYS RADIO LTD. & G. W. SMITH &CO. (RADIO) LTD.

Following the successful merger in 1972 of
LASKYS RADIO LTD. & G. W. SMITH & CO. (RADIO) LTD.the UK.'s two leading audio retailers through Audiotronic Holdings Ltd. the final phase of the

integration has now been completed. One retail company trading under the name
of "Laskys" has been formed to bring you a wider choice of equipment,

highly competitive prices and a better than ever service.

LASKYS RANGE-live stock
the widest range of the best
equipment in the U.K. and
probably the world, backed by
accessories, tapes and cassettes,
components and other
electronic equipment

LASKYS BRANCHES-
We have 24 branches
throughout London and the
provinces each holding a
comprehensive range and our
staff will be pleased to
demonstrate and advise on
your choice of equipment

LASKYS PRICES-Our
enormous purchasing power
together with reduced
administration costs enables
us to offer you the most
competitive prices to be
found in the U.K.

LASKYS GUARANTEE-All
equipment purchased f'rom us is

offered with a full 12 months
guarantee including parts and

labour.

LASKYS SERVICE-At head
office we have a fully equipped service

department and extensive stocks of
spares.

LASKYS MAIL ORDER-We offer
a speedy and efficient service.

Immediate attention given to all
orders.

LASKYS EXPORT-Personal exports
arranged for overseas visitors. Goods

despatched to all parts of the vvorld
through our Export Mail Order

Department.
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ALL PRICES EXCLUDE VAT

AUDIOTRONIC Model ATM1
Top value 10,000
opv pocket multi -
meter. Ranges:-
0/10150/250/1,000
volt AC and DC.
DC current 0-1mA/
100mA. Resistance
0/150k ohms.
Decibels -10 to
+22d13. See 90x
60x 28mm.
Complete with
test leads.

OUR PRICE £2.95 P&P 15p

MODEL TERM
20,000opv. Mirror
scale. overload
protection- 0/5/25/
126/1000V DC.
0/10/50/250/
1000V AC. 0/50uA
/250mA. 0/00k/
6 Meg ohms.
-20 to +62dB.
OUR PRICE £4.95 P&P 15p

MODEL U437 MULTIMETER
10,000opv. A first
class. instrument
manufactured in
USSR to the highest
standards. Ranges:
25/10/50/ 250/
500/1000V DC.
2.5/10/50/250/
500/1000V AC.
DC current 100uA/
I/10/10OrnA/lA.
Resistance 300 ohms
3/30/3004./3 Meg
ohms. Complete with betterres. let
leads, instructions and a sturdy sled
carrying case.
OUR PRICE £4.95 P&P25p

MODEL TH12
20,000 epv. Overload
protection. Slide switch
selector. 0/0.25/2.5/10/
50/150/1000V DC. 0/10/
50/250/1000V AC. 0/
50uA/25/250mA DC.
0/3k/30k/300k/3 Megohms. -20 to
+50dB.
OUR PRICE £5.97 P&P 15p

ef;

HIOKI Model 720X VOM
A versatile.
accurate mouer.
ins instrument.
20,000 one. 0/
5125/100/5001
1000V DC. 0/10
5D/250/1000V
AC. 0-50oA/
250mA. 0-20k/
2 Megohms.
OUR PRICE
£5.97
PAP 20p

04323 MULTIMETER
20.000opy. Simple
unit with audio/IF
oscillator. Suitable
for general receiver
tuning_ Ranges:
0.5/2.5110/50/250/
500/1000V DC.
2.5/10/15/250/500/ 000V AC. 0.05/
0.5/5/50/500mA DC. Residence 5/
50/500 ohms/5/101100k ohm9/1Mag.
Battery operated. Size: 160 0 97 x
40rnrn. Supplied in carrying case corn.
piste with test leads.
OUR PRICE f7.00 P&P 20p

114312 MULTIMETER
extremely sturdy
instrument for
general electrical
use. 5670p,
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. 0/300uAl
1.5/6/15/150/60/
600mA/1/1.5/6A
DC. 0/1.5/6/15/
613/150/600mA/
1.5/6A AC. 0/200/3k/30k ohms. DC
xcerracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions.
OUR PRICE £9.75 POOP 25p

INCORPORATING LASKYS RADIO LTD. FIG W SMITH&CO (RADIO/ LTD.

MODEL TE300
30,000op, Mirror
scale. Overload
protection 0/0.6/3/15
60/300/1200V DC.
0/6/30/120/600/
1200V AC. 0/30uA/
6rnA/60mA1300rnAl
600rnA. 0/8k/80k/
800k/8 Meg ohms.
-20 to +63dB.
OUR PRICE £7.50 P&P 15p

U4324 MULTIMETER
High sensitivity. over-
loadsatected.20 v. Ranges:
0.6x/1.2/3/12/307
60/120/600/1200V
DC. 3/5/15/60/150/
300/600/900V AC.
Current: 0.06/0.61
6/60/600mA/3A DC.
0.3/3/30/300mA/
3A AC. Resistance:
25/500 ohms/0.5/5/50/500k ohms/5
Mohnis. Decibels: -10 to +12d8. Size
167 x 98 x 63mm. Supplied comp-
lete with test leads. spare diode and
instructions.
OUR PRICE £8.00 P&P 20p

TMK MODEL TW5OK
46rea.n=irror

DC
50kN AC.
DC Volts: 0.125/
0.25/1.25/2.5/5/10:
25/50/125/250/
500/1000. AC Volts
1.5/3/5/10/25/50/
125/250/500/
1000. DC current
25/50uA/2.5/5/25,
50/250/500mA/5/
10A. Rosistence:
10k/100k/1 Meg/
10 Meg ohms. -20 to r8l sees
OUR PRICE £8.50 P&P lip

U435 MULTIMETER
70.000ope. Overload
protected. Ranges:
75n -1V/2.5/10/25/
100/250/500/100011
DC. 25/10/25/100/
250/500/1000V AC.
Current: 50uA/1/5/
25.1100mA/0.5/2.5A
DC. 5/25/100enA/
0.5/2.5A AC. Resist-
ance: 0.3/3/30/300k
ohms. Size: 205 x 110 x 84narn. Sup-
plied complete with leads. crocodile
clips and 54001 carrying case.

OUR PRICE £8.75 P&P 20p

1191 Clamp VOLT
AMMETER
For measuring AC you
age and currem'without
breaking circuit_ Rawarke
300/600V AC. Current
10/25/100/250/500A.
Accuracy 4%. Slze 253 x
94 x 36mrn. Complete
with carrying case, leads
and fuses.
OUR PRICE £10.50 P&P 20p

U4341 MULTIMETER
TRANSISTOR TEST
27 ranges_ 16.700ops
Overload Prote.1PO

30773".5/0/1011/ V
DC. 1.5/7.5/30/150/
300/7505/ AC.
Current: 0.06/0.6/
6/60/6(X)rnA DC.

AC.
Resistance: 0.06/

6/20/60/200k ohms/2 Mahn.,
Battery operated. Supplied complete
with probes, leads and steel carrying
case_ Size: 115 x 215 x 90mrn.

OUR PRICE £10.50 P&P 20P

Model 449A In Circuit
TRANSISTOR TESTER
Checks true AC.
Beta in/out. Checks
CO. Checks diodes

in/out. Checks SCR
etc. Beta HI 10-600
LO 2-50. ICO 0-
5000uA. 220/
240 V AC operation.
OUR PRICE £17.50 P&P 25p

MODEL 500 .

30,000 opt with
overload protect.
tion. Mirror scale.
0/0.5/2.5/10125/
100/250/500/
100011 DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/50uA/5/50/
500mA. 12A DC.
0/60k/6 meg/60 megolom-
OUR PRICE £10.50 Carr. paid
Leather case for above E1.75

KAMODEN HM350
TRANSISTOR TESTER
High qualityHigh

to
test reverse leek
torrent and DC
current- AMPO-
Beaton factor of
NPN, PNP, diodes,
transistors, SCR's
etc. 4" square
clear scale meter.
Operates from
internal batteries.
Complete with
instructions, leads
carrying handle.
OUR PRICE £12.50 P&P 30p

MODEL C7080EN
Giant 6" mirror
scale_ 20,000 opv.
0)0.25/1/2.5/10/
50/250/1000/
5000V DC.
0!2.5/10/50/250/
1000/5000V AC.
0/50sA/1/10/
100/500mA/10A
DC. 0/2k/200k/
20 M.O. -20 to +50q8
OUR PRICE £13.95 P&P 35p

KAMODEN 360 MULTIMETER
H41 sensitivity_
DC 100kohmN
AC 10kohniN
5" mirror scale,
overload protect
ed. Ranges: 0.5/
2.5/10/50/250/
1000V DC. 5/10/
50/250/1000V
AC. Current:

/0 5/5/50:
500mA/10A.
Resistance: 0.1!
1/10/100 ohms/
1/10/100k ohms/
10/100M ohms.
Decibels -20 to
+62d8. Battery operated. Size: 180 x
140 x 80mm. Supplied complete with,
test leads etc.

OUR PRICE £13.95 P&P 2513

HIOKI MODEL 700X
100,000opv. Overload
protection_ Minor scale
0.3/0.6/1.2/1.5/3/6/
12/30/60/120/300/
600/1200V DC.
1.5/3/6/12/30/60/150r
300/600/1200V AC.
15/30uA/3/6/30/60/
150/500mA/6/12A DC.
2k/200k/218/20MOhms
-20 to +63d8.
OUR PRICE £14.95 P&P20p

S100TR MULTIMETER-
TRANSISTOR TESTER
100,DOGopv. Mirror
scale. Overload
protection. 0/0.12/
0.6/3/12J30/120/
600V DC. 0/6/30/
120/600V AC.
0/12/600MA/12/
300mA612A DC.
0/10k/1 Meg/
100 Meg.
-20 to +50d&
0.01-0.2 MFO.
Transistor tester measures Alpha, Beta
and ICO. Complete with instructions.
batteries -and leads.

OUR PRICE £14.95 P&P 25p

KAMODEN HM7206 FET VOM
Input impedance 10

P0/e.gir:/=/
1000V DC. 0/2.5/10
60/250/1000V AC.
0/25u A/2.5/25/250

DC.
0/5k/50k/500k/5 he
500 Megohms
OUR PRICE
£14.95 P&P 30p

MODEL TE15
GRID DIP METER
Transistorised. Oper-
ates as Grid Dip.
Oscillator. Absorb.
ton Wave Meter and
Oscillating Detector.

r121rtH"znirillihrle
rn COils. 500siA
meter. 9V battery
operation. Size:
180 x 80 x 40mm.
OUR PRICE £15.00 P&P 213p

114317 MULTIMETER
High sensitivity
instrument for freed
and laboratory work
Knife edge Perinolf
86mm. mirror scale. s`s-'-_--
Ranges_ 10OrnV/
0.5/2.5/10/25/50/100/250/500/1000
V DC.' 0.5/25/10/26/501100/250/
500/1000V AC. Current: 50uA/0.5/
1/5/10/50/250M1A/1/5A DC. 0.25/
0.5/1/5/10/50/250mA/1/5A AC. Res
;stance: 0.5/10/100/200 ohmsf1/3/
30/300k ohms. Decibels: -5 to +10d8
Battery operated. Size: 210 x 115
90mm. Supplied in carrying .se com-
plete with leads.
OUR PRICE £15.00 Peg. 2o,

KAMODEN 72200 Multitester
High sensitivity
taster. 200,000 eon
Overload protected
Mirror scale.
Rang -01.061.3
3/30/12D/600/
1200V DC. 0/3
12/60/300/11200
V AC. 0/6uA/
1.2mA/12OrnA/
600mA/12A DC
0/12A. AC. -20 to
+63d8. 0/2k/200kr
2 Mag/200 Megohm
OUR PRICE £16.95 P&P Sop

370WTR MULTIMETER
Features AC current
renew- 20.000m..
0/0.512.5/10/50/
0/252.5/100/500/1/50/250/000V DC

500/1000V AC.
0/50uA/1/10/100
mA/1/10A DC.
0/100raA/1/10A
AC. 0/5k/50k/500kr

Meg/50 Mop.
Decibels: -20 to +62dB
OUR PRICE £17.50 P&P 25p

TMK MODEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input, 26
ranges, Large 414"

or scale. Size
149x117x6Omm.
0.3-12000V DC.
3-300V RMS AC.
8-1300V P.P.
DC current 0.12-
12mA. Retstence
up to 2000MOhm, Decibels. -20 to
+51dB. Supplied complete with leads
and instructions.
OUR PRICE £17.50 P&P 20p

TE65 VALVE VOLTMETER
28 ranges. DC volts
1.5-1500V. AC
volts 1.5-1500V.
Resistance uts to
1(100 Megohms,
200/240V AC
operation. Com-
plete with probe
and instructions.
OUR PRIG -f17.50 Poe son
Additional probes available:
RF £2.12, HV E2.50

TE40 HIGH SENSITIVITY
AC VOLTMETER
10 Meg input.
0.007/n0n 0.0011

1/3/11/30/100/
300V RMS.
5cps-1.2MHz.
-40 to +50dB
supplied lamed
new complete
with leads and
irutructions.
OUR PRICE £17.50 P&P 2Sis

KAMODEN HMG500
insulation resistance tester
Range 0-1000
Megohnts, 500V. - ,
Batteen/ oPera1PO L
WId range clear r

meter 4"x 414".
Complete with 11111114a
delas uxe carrying VVV

ce, batteries and instructions.
OUR PRICE £19.95 P&P 30p

TMK LAB TESTER
100,000opv. 6%"
scale. Bit=er
short circuit check.
Sensitivity 100,000
ow DC. 5kN AC
DC Volts: 0,5/2,5/
10/50/250(1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100uA/10/
10/100/500mA/25/10A. Residence:
1k/10k/100k/10 Meg/100 Meg ohms.
Decibels! -10 to +-0 B. Plastic ease
with carrying handle. Size 190 0 172
x 99nim.
OUR PRICE £19.95 P&P 25p

MODEL 114311 Sub -standard
Multi -range Volt -Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scale length:
165mm.
0/300/7500Af
1.5/3/7.5/15/
30f75/150/300/
750mA/1.5/3/
7.5A DC. 0/3/
7.5/15/30/75/
150/300r750mA/
1.5/3/7.5A AC.
0 /75/150/300/750mV/1.5/317.5/15/
30/75/150/300/750V DC. 0/750mV/
1.5/3 /7.5/15/30/75/150/300/750V
AC. Automatic cut out device. Supp-
lied complete with test leads, manual
and test certificates.
OUR PRICE £49.00 P&P 50p

AT201 Decade
ATEENUATOR
Frequency range 0-
200kHz. Attenuator
0-111dB4O.1dEt
steps. Impedance 600 ohms Input
power merimurn 30dBm. Size: 180 x
90 x 55rnm.
OUR PRICE £12.50 - P&P 37p

TE16A TRANSISTORISED
SIGNAL GENERATOR
5 ranges. 400kHz
to 30 MHz. An
inexpensive
instrument for
the handyman
Operates on 9V
bamey. Wide
easy.to read
scale. 800kHz
modulation.
Size: 149 x 149 x 92rnrn Complete
with instructions and leads.

OUR PRICE £8.97 P&P 259

TE22 SINE SQUARE WAVE
AUDIO GENERATOR
Sine 20cps
to 200kHz
on 4 bands.
Square 20
seas to 30
kHz. Output
ipedence
50ns00 Ohms.
200/250V
AC operation. Supplied brand new
guaranteed, with instruction manual
and leads.
OUR PRICE £17.50 P&P 37p

ARF 300 AFIRE SIGNAL
GENERATOR
All transistorised
compact fully
Wortsble_ AF sine-

/ 18Hz to 220
kHz. AF swam
wave 18Hz to 1001e
Hz. Output Square/
Sine wave 10y.
P.P RF 100kHz to
200MHz. Output
1V maximum.
220/240V AC operation. Complete
with instructions and leads.
OUR PRICE £29.95 P&P 50P
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LB3 TRANSISTOR TESTER
Tests ICO and B.
PNP/NPN. Operates
from 9V battery.
Complete with all
instructions etc.
OUR PRICE
£3.95 P&P 20p

L54 TRANSISTOR
TESTER
Terns PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V
batteries. Complete
with instructions etc.
OUR PRICE
£4.50 P&P 20p

BEL CO Sine Square Wave
CR OSCILLATOR -
Sine 18 x 200.000els
Square 18 x 20,000 o'
Ha. Maximum out "
put ...1048 (10k

hms) Operatesfrom
internal batters...Att..* two

tone core. Sixe: 198 x 127 a 50mm.
OUR PRICE £17.50 P&P 17p

POWER RHEOSTATS
High quality ceramic
construction. Wind-
ings embedded in
vitreous enamel.
Heavy duty brush
wiper. Continuous
rating. Wide range
available ex -stock.
Singleoh.onl diameter shafts.
Bulk
25 WATT 10/25/50/100/250/500/
woo ohm,. £1.15 P&P 19,
50 WATT 10/25150/100/250/500/
1000/2500/5000 Ohms.
£1.52 P&P 109
100 WATT 115/10/25/50/100/250/
500/1000/2500 Ohms.
£2.34 P&P 15p

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent quality at low cost.
All models -Input 230V 50/6014t.
Variable output 0-260V
MODEL S260 GENERAL PURPOSE
BENCH MOUNTING

P&P
1P, £8.75 30p

2.5A £10.00 35P
SA £14.70 37p
8A £25.50 50p

10A £28.10 75p
12A £29.50 1005
20A £72.50 125p
25A £72.50 130p
40A £103.10 150p
MODEL 526043
2.5A £8.75 30p

1.4 £10.00 359

AUTO TRANSFORMERS
0/115/250V. Step up or step down.
Fully shrouded.

801Y £2.75 P&P 18p
150W £3.50 P&P 18p
300W £4.50 P&P 23p
500W £6.95 P&P 33p

1000W £9.50 P&P 38p
1500w £12.50 P&P 43p
2250W £20.95 P&P 50p
5000W £44.95 P&P £1

SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-
ment with built-in field
strength meter. Accuracy
5%, Impedance 52' Indic.
ator 100uA DC. Full
scafeSufstioncollapPble
antenna. Site 145 x 50
60mm.

OUR PRICE £4.25 P&P 25p

240° Wide Angle 1mA METERS
MW 1-6 60x60min
£3.97 P&P 15p
MW 1-8 80x8Omm
£4.97 P&P 169

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

SK Y FON 100mW

OUR PRICE £24.95 per pair
P302 Two Channel 300rnW
OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt
OUR PRICE £7125 per pair
no 5Op per pair

SEW]

CLEAR
PLASTIC
PANEL
METERS
USED EXTENSIVELY
BY INDUSTRY,
GOVERNMENT
DEPARTMENTS AND
EDUCATIONAL
AUTHORITIES.

Over 2,000 ranges in stock -
other ranges to order.
Quantity discounts available.
Send for fully
illustrated brochure.

Clear Plank model .50830

Enlarged Model S80

Bakelite Model 65

Clear Pies to Model 45P

Model E D107

RANGE
MR
38P

MR
45P

MR
52P

2rxiA
50uA £255 £2.70 £3.50
100uA £2.45 £2.60 £3.00
200uA £2.40 £2.50
500uA £2.25 £2.45 £2.65
50-650uA £2.50 £2.85 £3.05
100.0-100uA £2.40 £2.50 £2.95
500-0-500uA £2.25 £2.40
1mA £2.25 £2.40 £2.50
1-0-1mA £2.25 -
2mA £2.25
5mA £2.25 £2.40 £2.50
10mA £2.25 £2.40 £2.50
20mA £2.25
50mA £2.25 £2.40 £2.50
100mA £2.25 £2.40 £2.50
150mA £2.25
200mA £2.25
300mA £2.25
500mA £2.25 £2.40 £2.50
750mA £2.25
1A DC £2.25 £2.40 £2.50
2A DC £2.25
5A DC £2.25 £2.40 £2.50
10A DC £2.25 -
15A DC £2.25 -
20A DC £2.25 -
30A DC
50A DC
3V DC £2.25
5V DC
10V DC £2.25 £2.40 £2.50
15V DC £2_25
20V DC £2.25 £2.40 £2.50
50V DC £2.25 £2.40 £2.50
100V DC £2.25
150V DC £2.25 -
300V DC £2.25 £2.40 £2.50
500V DC £2.25
750V DC £2_25
15V AC £2.30 £2.45 £2.60
30V AC
50V AC £2.30 - -
150V AC £2.30 - -
300V AC £2.30 £2.45 £2.60
500V AC. £2.30 - -
S Meter 1mA
VUMeter

£2.30 £2.50 £2.60
£2.65 £2.70 £3.60

IA AC - £2.40 £2.50
5A AC - £2.40 £2.50
10A AC - £2.40 £2.50
20A AC
30A AC

-
-

£2.40 £2.50
£2.40 £2.50

50A AC
50mA AC
100,nA AC
200mA AC
50ornA AC
50mV DC
100mV DC
500mA/5A DC
1/15A DC
5/15V DC - _

5/50V DC

MR
65P

MR
85P

MR S
65 80

SW
100

SD
460

£4.60
£3.70
£3.15

£4.40
£4.25

0.55 £3.50
£3.00 £3.40

£4.15
£3.95

£2.80
£2.75

0.05 £4.05 £2.70
£2.75
£3.15
£3.10

£3.90
£4.25

£2.70 £3.05
£3.05 £3.40

£4.05 £3.00 £3.30

£3.70
£3.95
£3.90

£2.55
£2.80
£2.75

£2.60 £3.90 £2.60
£2.60 £3.90

£3:90
£2.60 £3.00 £3.60 £2.60
£2.60 -

£2.60
£2.60

£3.90
£3.90

£2.60 - - £2.60
£2.60 - - £2.60

£2.60 £3.90 £2.60 - - £2.60
£2.60 £3.90 £2.60 - £2.60

£2.60 £3.90 £2.60 -
£2.60 £3.90 £2.60 £3.00

- 0.60

£3.60 £2.60
£2.60

£2.60 £3.90 £2.60 £3.00 £3.60 £2.60
£2.60 £2.60
£2.60
£2.60
£2.90

£3.90 £2.60

£3.95 £2.60
£2.90 £2.60

£2.60 - £2.60
£2.60 £3.90 £2.60

£2.60
£2.60

£260 £3.90 £2.60 £3.00 £3.60 -
£2.60 £:=1. 11.1.11111M90£2.60 £3.00 £3.60 £2.60

£2.60 £3.90 £2.60
£2.60 £3.90 £2.60 £3.00 £3.60 £2.60

£2.80 £2.95 - - £2.70
£2.65

£2.80 - £2.65
£2.80 - £2.65 -
02.8003.95 £2.65 £3.00 £3.70£2.70
£2.80 - £2.65 -
£2.85 £3.90
0.70
£2.60

£4.55 £3.65 £3.70 £4.30 £2.90
£3.90 £2.60

£2.60 £3.90 £2.60

640 830
PE
70

ED
107

£3.05 £3.40 £3.75 £6.90
£3.00 £3.35 £3.60 £6.40
£3.00 £3.30 £3.40
£2.95 £3.15 £3.20
£3.05 £3.40 £3.60 £6.40
£3.00 £3.35 £2.50

£2.90 0.10 £3.20 -

£2.90 £3.10
£2.90 £3.10 -
£2.90 £3.10 -
£2.90 0.10

£2.90 £3.10 -
£2.90 0.10 - £5.95

£2.90 £2.10 £5.95
£2.90 £3 .10

£2.90 0.10 £5.95
£3.10 £5.95

£5.95
£2.90 £3,10 - £5.95
£2.90 £3.10 £5.95

£2.90 £3.10 £5.95

£3.00 £3.30

£3.00 £3.3010.25

£3.15 £3.501£3.85

£2.60 £190 £2.60
£2.60 £3.90 £2.60 -
£2.60 £3.90 £2.60

£2.60
£2.60'
£2.60
£2.60
0.60 - £2.60

- £2.90
£2.90

- £7.00

- 1 - I -
SEW PANEL METERS -SIZES AND FIXING INFORMATION

Front Panel Hole Fixing
Model 38P 42 x 42nn 32snm dia. 4 studs
Model 45P 50 x 50mm 38mm dia. 4 studs
Model 52P 60x 60mm 48mm dia. 4 studs
Model 65P 86 x 78mm 57mm dirt 4 studs
Model 85P 120 x 110mm 98mm dia. 4 studs
Model 65 80 x 80mm dia 4 studs
Model 580 80 x 80mm 65ntrn dia. 4 studs

£7.00
£7.00
107.00

Front Panel Hole Fixing
Model SW100 100 x 80mm65mm dia. 4 studs
Model SD460 59 x 46mm 38mm dia. 4 studs
Model SD640 85 x 64inrn 45wm dia. 4 studs
Model 50830 110 x 83mm 58rnm dia. 4 studs
Model PE70 90 x 34mm 70. 31rnrn 2 holes
Model E0107 Size: 100 x 9G x 150mm high

including terminals.
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AUDIOTRONIC AR3000
AM/FM Portable Radio
4 wevebands

s844/1,. _

MW: 510-
1605k Hz.
LW: 145-285
kHz. SW: 5.8-
12.5MHz. Push
button wave

AFCPlusAFC and on/off.
Thumbwheel tu nine.
Slider volume and tone controls. Ear-
phone socket Builbin and telescopic
aerial, Car aerial socket Battery and
maxis operation.
OUR PRICE £14.95 P&P 50p

AUDIOTRONIC DOLBY B
Noise Reduction Units
Reduce tape hiss by 346 at 600Hr.
648 at 120011: and 10dB for all freq-
uencim above 3000Hz. Size: 460 x
203 x 79rnin. AC 220/240V

PROCESS 4
For use with semi-professional tape
recorders. Frequency response 30Hz
-20kHz A 24B. S/N better than 70dB.
Full source/tepe. monitoring. Switch -
able multiplex filter. Supplied with
test tape.
OUR PRICE £50.00 P&P 50p

PROCESS 2
For use with cassette and tape record-
ers. Frequency response 30-20kHz
Switchable multiplex filter. 2 Dolby
calibration meters. Off tape monitor-
ing. S/N better than 70dB. Supplied
complete with test tape or cassette.
OUR PRICE £34.50 P&P aop

CT5050 Cassette Recorder

Instant recording and pieyltg. Piano
key controls. Automatic level control.
Built-in speaker, Complete with rem-
ote control microphone, carrying case
and shoulder Wed.
OUR PRICE £8.50 P&P 60p

AUDIOTRONIC AHP8-I3
8 Track Stereo Tape Deck
Can be used
with most
hi-fi amplifiers
Push button
beck seleCtOr.
& illuminated
track indicat
or,. Attractive
cabinet with black and Wear trim.
Output level 750mV. 220/240VA C.
OUR PRICE £11.95 P&P 50p

SPECIAL BARGAIN !!
STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Site:
368o 229 x
190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.
OUR PRICE
£12.95

iveit7ie--

P&P 50P

INCORPORATING LASKYS RADIO LTD.Er G VV SMITH &CO RADIO) LTD

AUDIOTRONIC ACD660
Stereo Cassette Oeck

A beautifully styled four track stereo
deck with an outstanding specification
offered at a rernarkablY low price.
Incorporates a host of features includ-
ing switchable none filter, normal/

Vchrome tape selector, twin U meter
slider record/playback level controls,
front panel headphone socket, record-
ing indicator lamp, phono/Din line in-
put sockets, 3.5mm microphone in.
sockets etc, em. Frequency response:
40-12kHz 140-16kliz Cr021, S/N:
-45dB. Crosstalk 45dB. Separation:
-35dB. Noise limiter -6d13 at 10k141.
Complete with connecting leads.

OUR PRICE £39.50 P&P 50p

AUDIOTRONIC AMR900
Global AM/FM Portable Radio
10 wave -bands
covering AM:
535-1605kHa. Ci:1 -

LW: 150-380
kHz. Me 1.6-
4MHz SW1:
4-8MHz.
SW2: 8-1.6
MHz. 5553:
16-24MHz. _ _-
PSB1: 30-50
MHz. PS62: 148-174mHz. FM:e18-
108MHz. Air: 108-136MHz. Feature

and timing dial. Large
clear scale. Telescopic aerial and built
andrial. AFC on FM. 6"x4" speaker

personal earpiece. Battery/mains
operation. Size: 345 x 133 x 305rnm.

OUR PRICE £36.00 P&P 50p

AUDIOTRONIC STEREO
HEADPHONES
LSH20 Individual
volume controls.
Stereo/mono
switch. 8 ohms.
40-19.000Hz.
£3.75 P&P sop

LSH30 Open back
type. Individual
tom and volume
contra.. 8 ohms.
30-20,000Hz
OUR PRICE
£5.95 P&P 30F.

LSH40 Two way
speaker system
Individual
volume control,
8 ohms.
20-20,000Hz
OUR PRICE
£7.50 P&P 30p

LSH60 3- speaker
Coits. 8 ohms.

mplete with
zipped carrying

20-20,000Hz.
OUR PRICE
£8.95 P&P 30p

LSH50 Electrostatic
with self
powered energiser.
and control unit.
with headphone
Wreaker selector.
4-32 ohms
20-24000Hz.
OUR PRICE
£16.95 P&P 30p

LQH400 4 channel
dynamic head.
phones. Each ear-
poica has four
drive units.
4-32 ohms
20-20,000Hz
OUR PRICE £9.95 P&P 30p

BINATONE DS100 Digital
Clock
240V mains

Ivory
operation.

with large
clear numbers
for hour,
minutasand seconds. Sr. 159x76
82Mm.
OUR PRICE £4.50 P&P 30p

SPECIAL BARGAIN!!
PHONIC 10 Two Way Speakers
Matched pair
of compact

speakers of
unique design.
Incorporating
a 2" high

tat'''swoofern.'
8 ohms imped
fence. Size: 348 x
228 x 110mm.
OUR PRICE £8.85 Pair P&P 50p

AUDIOTRONIC
LOW NOISE CASSETTES
Top Hi-Fi quality in library cases
TYPE 5 10 25

C60 E1.37 £2.61 £6.16
C90 £1.95 £3.70 £8.71
C120 £2.38 £4.50 £10.65
Postage and Packing 15p

RECORD DECKS P&P 50p
BSR McDONALDC114 Mini........___£3.95
C129 Mono.........-- ...... £5.50
C137 £7.00
510/TP01 £12.55

610/171 £13.90
710 E21.15
810 £26.30
MP60 ... ____....__. £8.25
N1P60/Ka . £10.90

.... £14.25
HT70/TPD1...---.... ...... £16.55
CONNOISSEUR
B01 Kit £10.20
BD1 Chassis. £12.50
B132/SAL12/Chassis. £25.50
1302/SAI.12/Plinth/Cover £32.25
GARRARD
10257 Stereo . £4.95
20257C Less Cartridge-__.- 15.35
2025TC/KS40A £6.95
SP25 Mk3.- £9.25
SP25 Mk3/G800- £10.95
SF25 £13.90
SP25 Mk4

RECORD DECK PACKAGES
BSR McDONALD
210/SC7M E7.40
C129 £9.50
MP60/G800... £16.50
MP60/TPD7/ADC KB......__ £15.80
MP6004144-7 £17.50
HT70/TPD1/G800 £19.20
610/TPD1/ADC £18.10
GARRARD
2025TC/9TA-HCO _.-.. £11.35
SP25 Mk3/G800 £17.10
SP25 Mk3)M44E........ ..... £18.25
SP25 Mk3/M44-7 £27.50
SP25 Mk3iM55E- £18.80
SP25 Mk3 £19.45
AP76/G800......... ........ £26.75

AP76/M44-7._ -.-. £27.50
AP76/M44E , £213.00
AP75/M55E.-----.-1112 £28.60

£35.20

GOLDS ING
G101/PC/G800-..........-- £23.70

GL75/G800----1......-- £39.10
PHILIPS
GA105/GP200 .. .-....- £12.40
GA160/GP200 Teek..--- £19.60
GA160/GP200 Walnut £75.45
GA205 £17.40
GA207 .......... _.---..- £20.90
RANK DOMUS

... £43.60

1306000 £67.50

WHARFEDALE
Linton IN30 Teak £23,90
Linton W30 White £25.10

P&P 75p

13T558 DIGITAL CLOCK
MECHANISM
Femora
24 hour
slttm
setting
with built
in buzzer
On/off
end auto
alarm 'sleep' switch. Illuminated rot-
ary dial with hours, minutes and sec-
onds. Automatically turn off radio,
TV, light etc. and with auto -switch-
ing will turn on again when required.
240V AC operation. Switch rating
250V. 3 Amp.
OUR PRICE £5.95 P&P 309

CENTRAL LONDON
10 Tottenham Court Road, W.1.
27 Tottenham Court Road, W.1.
33 Tottenham Court Road, W.1.
42/45 Tottenham Court Road, W.1.
87 Tottenham Court Road,
257/8 Tottenham Court Road, W.1.
21 Old Compton Street, W.I.
3 Lisle Street, W.C.2.
34 Lisle Street, W.C.2.
118 Edgware Road, W.2.
193 Edgware Road, W.2.
207 Edgware Road, W.2.
311 Edgware Road, W.2.
346 Edgware Road, W.2.
382 Edgware Road, Wl.
109 Fleet Street, ET.4.
152/3 Fleet Street, E.C.4.
378 Harrow Road, W.9.

ESSEX
86 South Street, Romford

SURREY
1046 Whitgift Centre, Croydon
27 Eden Street, Kingston
32 Hill Street, Richmond

KENT
53/57 Camden Road, Tunbridge Wells

LEICESTERSHIRE
45 Market Place, Leicester Opening mid January

HEAD OFFICE & MAIL ORDER DEPARTMENT -
Unit 4, The Hyde Industrial Estate, The Hyde, London
NW9 6JJ Telephone 01-205 3735

Tel. 01-637 2232
Tel. 01-637 3715
Tel. 01-636 2605
Tel. 01-636 0845
Tel. 01-580 3739
Tel. 01-580 0670
Tel. 01-437 9369
Tel. 01-431 8204
Tel. 01-437 9155
Tel. 01-723 9789
Tel. 01-723 6211
Tel. 01-723 3271
Tel. 01-262 0387
Tel. 01-723 4453
Tel. 01-723 4194
Tel. 01-353 5812
Tel. 01-353 2833
Tel. 01-286 9530

Tel. 70-20218

Tel. 01-681 3027
Tel. 01-546 7845
Tel. 01-948 1441

Tel. 0892-30272

MANY SPECIAL CLEARANCE OFFERS AND END OF
STOCK LINES AT OUR 'BARGAIN CENTRE'
87 TOTTANHAM COURT ROAD, W.1.
For personal shoppers

HUGE STOCKS OF WORLD FAMOUS HI -Fl AND
AUDIO MAKES INCLUDING-
ACOS-AKG-AKAI-ALPHA-ALBANY HOUSE -AMSTRAD
ARMSTRONG-AUDIOTRONIC-AUDIO DEVELOPMENT
AUDIO TECHNICA-BAKER-BASF-BSR-CAMBRIDGE
CELESTION-CONNOISSEUR-DECCA-EAGLE-ELIZABETHAN
ELPICO-EMI-EMPIRB-FANE-FERGUSON-FERROGRAPH
FIDELITY -GAR RARD-GOLDRING-GOODMANS-GRADO
HACKER-HITACHI-HOWLAND WEST-HMV-IMF-JBL
JORDAN WATTS-JOSTV KIT-JVC NIVICO-KEF-KELETRON
KELLAR-KOSS-LEAK-LEAR JET-MEDWAY-METROSOUND
MOTOROLA-NATIONAL-NEAT-NIKKO-ORTOFON-PHILIPS
PICKERING-PIONEER-PYE-QUAD-RADIOMOBILE-R ALLAN
ROGERS- ROTEL-SANSUI-SANYO-SANNHEISER-SHARP
SHURE-SIEMENS-SINCLAIR-SME-SONAB-SONY-TANDBERG
TANNOY-TEAC-TECHNICS-TELETON-THORENS
TRIO-ULTRA-WHARFEDALE-YAMAHA
Send S.A.E. for latest comprehensive Price List!

MAIL ORDER SPECIALISTS
We offer a speedy and efficient service by Mail Order
Remember to add 10% VAT to total value of goods

'including Carriage and Packing, and send
cash with order to Head Office.
TO AVOID DELAYS PLEASE PRINT NAME AND
ADDRESS CLEARLY IN CAPITALS.

PERSONAL EXPORT
Personal exports can be arranged for overseas visitors
at all our branches. Goods despatched to most parts of
the World through our Export Mail Order Department.
Immediate attention given to all orders.

BARCLAYCARD

BARCLAYCARD & ACCESS HOLDERS WELCOME
call into any branch or telephone your order
to head office!
CREDIT TERMS available to Personal Shoppers on
sales of £80.00 and over. Ask for details.
CHEQUES ACCEPTED FROM PERSONAL SHOPPERS
ONLY WITH A BANKERS CARD.

A
Prices correct at 14.12_73 but subject to change without notice E&OE
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ALL PRICES EXCLUDE VAT

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Variable --

output 5-20V DC
up to 2 Amp. Ind. -
Pendent meters to
monitor voltage and
current. Output
220/240V AC.
Size: 190 0 136 x
98mm.
OUR PRICE £19.95 P&P -25P

PS100B Regulated POWER
SUPPLY UNIT
Solid state. Output I'tt:
6,9 or 12V DC up
to 3 Amp. Meter to
monitor currant
Input 220/240V AC.
Size: 100 x BZ x
169rnm.
OUR PRICE £11.97 Pa. asp

MCA220 Automatic Voltage
Stabiliser
Input 88-125V
AC or 176-250
V AC. Output
120V AC or
240V AC.
200V A rating.
OUR PRICE
£11.97 P&P 50p

T03 Portable OSCILLOSCOPE
3" tube. Y amp
sensitWity 0,1Vogi
CM, Bandwidth:
1.5Hz-1.5.1Hz.
Input Impedence:
MOnis, 25pF.

X amp. sensitivity:
0.9Vp-p/CM,
Bandwidth 1.5HZ-
800kHz. Input
impedence 2 Meg
Ohms, 20pF. Time base. five ranges
10Hz to 300kHz_ Synchronisation.
Internal or external. Illuminated scale
140 x 215 x 330rnm. Weight 15141W.
220/240V AC. Supplied brand new
with handbook.
OUR PRICE £52.50 P&P 50p

RUSSIAN CI16 Double Bum
OSCILLOSCOPE
5 MHz pas band.
Separate Y1 and Y2
amplifiers Rte tang
Car5" x 4" CRT.

librated triggered

to 100m
Free running time
base 50Hz-1MHz.
Builf.in time base
Calibrator and amplitude Calibrator.

complete with all weessories
and instruction manual.
OUR PRICE £87.00 Carr. paid

CI5 PULSE OSCILLOSCOPE
For display of pulwd
and periodic wave-
forms in electronic
circuits. VERT. AMP
Bandwidth: 10MHz_
Sensitivity at 100kHz
VIRMS/rnm: 0.1-26
HOR. AMP. Band-
width: 500kHa.
Sensitivity ay 100kHz
VRMS/mm: 0.3-25
Preset triggered some
1-3000usec. Free ginning 20-200
kHz in nine range. Calibrator pips.
220 x 360 x 430mm. 115-230V AC.
OUR PRICE £39.00 Can. paid

LAFAYETTE 14A600 Receiver
Vkair

C
C

Genevel severe., 150-400101z, 550
kHz-30MHz. FET front end 2 mech-
anical filters, product detector. Noise
limiter, variable BFO, S Meter Band -
spread and RF gain. 220/24011 AC or
12V DC. Brand new with instructions.
OUR PRICE £50.00 P&P 50p

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

SUPER VALUE

TOP QUALITY

TRIO
communications
equipment
TRIO JR599 RECEIVER

)!!i

Nina wavebands covering 1.8-29.7
MHz, 144-146MHz and 10MHz WWV
SSEI, CW, AM and FM. AF output is
more than 1 watt. S Meter. Squelch
control. BFO. Variable AF and RF
controls. 4-16 ohm output and jack
for phones. Power romirernent 100/
240V AC, 12/14V DC. Size: 270 x
140 x 310mm.
OUR PRICE £132.50 Carr. paid

TRIO 9R590S RECEIVER

Foe, bends coverine 550kHz to 30
MHz continoom and electrical band -
spread on 10, 15, 20, 411,and 80 mtr.
8 valve plus 7 diode circuit. 4 to 8
ohm output and phone jack. SSB-
CW. ANL, variable BFO. S Meter and
separate band spread dial. IF freq-
uency 445101e, audio output 1i4 watt.
Variable RF and AF gain controls.
115/250V AC, with instructions.
OUR PRICE £42.50 Carr. paid

TRIO JR310 SSB RECEIVER

Covers 3.5, 7, 14. 21"28, 28.5 and
29.1MHz bands and WWV 15MHz.
SSB, AM and CW. AF output more
than 1W. Crystal controlled BFO for
SSB.S Meter, ANL cm_ AC 110/120-
220/240V. Size: 3300 179 x 310mw.
OUR PRICE £75.00 Carr. paid

TRIO TR2200 RECEIVER
Fully transistor
lead portable
VHF transceiver
Will transmit and
receive on six
channels between
144-146MHz.
1 watt trans-
mitter. 12V DC
internal or ext-
ernal supply.
Built-in charger
for Ni-Cad calls.
Power/volume
switch, squelch control. channel sel-
ector, Mc. socket, earphone/wternal
speaker socket. Complete with micro.
phone and 144.48, 144.72 & 145.32
crystals. Site 134 x 58 180mm.
OUR PRICE £79.50

UNR30 RECEIVER

Four bend. commie 580 etz/30MHz
8F0. speaker. Operates from
220/240V AC. Brand new with instr-
uctions.
OUR PRICE £15.75 P&P 37p

BELTEK W5400 CAR
TRANSCEIVER

41-11-)qrrtt
Solid state mobg trarb.Cf.f for t2
volt DC neg. Transmits and racemes
on any 12 of 28 channels between
144 and 146MHz. Power output 10W
and 1W tivitchable. Controls: On/off/
volume, squelch and channel select.
or. Internal 3" speaker. Complete
with dynamic chic. PTT witch. three
sets of crystals for 144.48. 144.6 and
145MHz, mounting bracket and ins-
tructions. Size: 150 x 70 x 220m.
OUR PRICE £75.00 P&P 50,

RUH6 Reflex Horn Speaker
Built-in driver
unit. Impedence
16 ohms. Power
rating 10W.
Resnse 380
700po01M. Size -

Weather and
shock protected.
OUR PRICE £4.97 P&P 30p

TE1018 Deluxe Mono High
Impedence Headset.
Sensitive magnetic
headset with soft ear
pads. linpedence 2.600
ohms 1600 ohms DCI.
Frequency response:
200-4,000Hz.
OUR PRICE £2.25 P&P 300

131102S STEREO HEADPHONES
Wonderful value
and excellent
performance
combined. Adjust.
able head band.
Impedance 8 ohms
20-12,000Hz_
Complete with N's,..\Ne&-gifpop

sop

lead and Om -
OUR PRICE £2.25

LI102S STEREO HEADPHONES
Light weight heed-
earones with padded
e pieces. 4/16 ohms 1.
20-20.000Hz.
Complete with 6'
lead and plug.

OUR PRICE
£1.97 P&P 30p

BH001 HEADSET and Boom
Microphone
Moving coil. Ideal
for language
teaching.
comma ni-
cations etc_
Headphone impedance 16 wins Mic-
rophone impede -ice 200 ohms.
OUR PRICE £5.95 P&P 30P

SH628 STEREO HEADPHONES
Outstanding value.
With soft.. Sods and
adjustable headband.
8-16 ohms. 20-
20,000H. Complete
with lead and stereo
plug.
OUR PRICE £1.87 P&P 30p

SPECIAL PURCHASE!!
BSR 8 Track Player Chassis
Famous BSR
8track chassis
as used In
model 708$
copl with
sikmerandete
black escut-
cheon. ready
to fit into
cabinet
Output 125mV.
240V AC. Overall size map. 185 x 215

8Ornm.

OUR PRICE £8.95 P&P150p

JOSTY

C'v
KIT

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

All kits am complete with compre-
hensive easy to follow instructions and
coveted by full guarantee.
Post and Packing 15p per kit

AF20 Mono amplifier
AF30 M0110 pre -amplifier
AF310 Mono amplifier..___
AT5 Auto light control__
AT30 Photo cell switch unit
AT50 400W Light dimmer/

trd
A7 1,300W Light control/

speed control .. ____ £5.70
AT56 2,200W Light dimmer/

speed control. ----._._.__..£5.90
AT60 1 channel light control £7.80
A765 3 Channel light control £14.55
H F61 MW transistor radio-- /13.33
HF75 FM transistor radio__ £2.88
HF310 FM tuner unit £15.81
HF325 Deluxe FM tuner unit £24.12
HF330 FM stereo decoder £9.96
H F396 Aerial amplifier for

AM/FM & £1.77
GP310 Stereo preamplifier_ £21.27
041330 Tremolo unit £7.50
NT10 PSU 100mA/9-12V__ £5.15
NT300 Professional stabilised

PSU. 2 x 30V, 2.2A £12.51
NT305 Transistor converter

12/15V AC/DC to 6V.
7.5V or 9V DC £4.50

NT310 PSU 240V AC to 2 x
18V DC at 2A___. £4.80

NT315 PSU 240V AC to 4.5-
15V DC at 500mA £9.57

AE1 100mYV output stag _ £1.66
AE2 Pre -amplifier £1.26
AE3 Diode recelver______ £2.00
AE4 Flasher £1.09
AE5 Astable multivibrator-__ £1.05
AE6 Monostable multivibrator £1.02
AE7 RC generator---.-- E1.06

AE9 Treble filter 99
AE10 CCIR filter 99
NEW FROM JOSTY-KIT
'Amateur Electronics'
The professional book for the amateur
-covers the subject from basic prin-
. pies to advanced electronic techniq-
nes- Complete with circuit board for
making ten of the kits listed above.
OUR PRICE £330 (No VAT)

P 25p plus VAT

£4.60
£2.61
£5.91
£2.58
£5.70

£4.80

with pushbutton git ritt, \2 track BSR deck

controls for easy -x.e.f., ...,.....
operation. Tape '1,...,71, rs.g.zu

hand micropitone. ----....

counter and ...--"
Complete with - - -,...., --s-------

direct recording
lead. 1,200' reel of Weald spew reel.
200/250V AC. Fully guaranteed_
OUR PRICE £17.50 P&P 75p

Philco Ford 5248 Mains Tape
Recorder.
Four track, lif"
two speed.

*4111_11S9,0

cPo'rintc'rokl natyptape ,
counter, record

ivIrvriVaTer". ;
tone controls etc. .ii-,'
Complete with
hand, microphone lead for direct rm.

70r15&P°A°0.11.frott ',,P,:ed.reeL
OUR PRICE £27.50 P&P 75p

FRUSTRATED
EXPORT ORDER !!
Philco Ford 5245 Mains Tape
Recorder.

BVD5 Vernier TUNING DIAL
App. 7:1 ratio planetary
drive vernier dial. Log
scale 0-180 degrees.
Blank scales 1-5.
Dial size 128 x 76mm. Overall este
190 x 117 x 41mm. deep including
knob and coupling. If" diem. draft
OUR PRICE £1.62 P&P 15p

KM

SINCLAIR
CAMBRIDGE
CALCULATOR
To build yourself.
Complete kit of pans
with MP by step

-
instructions to build
a full specification

- pocket sized
calculator.
OUR PRICE
£24.95 opt, tree
ALSO AVAILABLE READY BUILT
Recommended Price 1:29.95
OUR PRICE E27.20 P&P 25p

MINUTEMAN MM3 POCKET
CALCULATOR
Size only 103
77 x 25mm.
8 digit
display
with
overflow
and error ---
indicator,.
Floating decimal.
Adds, subtracts,
multiplies and divides. Chain and mix-
ed calculations. Constant factor for
serifs multiplication or division. Com-
plete with batteries, instructions and

OUR PRICE £23.95 P&P 25p

Also available-
SINCLAIR EXECUTIVE
Recommended Price £39.00
OUR PRICE £35.45

SINCLAIR EXECUTIVE
with MEMORY
Recommended Price £49.00
OUR PRICE £40.75

EMI LOUDSPEAKERS
Model 350 13 x B" with
single tweeter/crossover.
20-20,000Hz. 15 watts
RMS. Available 8 or
15 ohms.

OUR PRICE
£7.25 each P&P 37p
Model 450 13 x 8" with
twin tweeter/crossover.
55-13,000Hz. 8 watts
RMS. Available 8 or 15 ohm.
OUR PRICE £3.62 each P&P 259

MP7 MIXER -PREAMPLIFIER

inputs each with
individual gain
controls enabling
complete mixing
facilities. Battery operated. Size: 235
x127 x 76mm. Inputs Mice. 3 x 3rnV
4mVk 2 x 3mV 600 ohms. ic Ph ono. Mag_

50k; Phono Ceram 100tiV 1
Meg. Output 250mV 100k.
OUR PRICE £8.97 P&P 20p

KE630 3 Station INTERCOM

Masts end two gzb-station. Can be
ueed on desk or well mounted. Comp-
lete with cable and batteries
OUR PRICE £5.25 P&P 50p

1021 Stereo Listening Station
For balancing r=
and gain selection
wiloudditio

facility for stereo
headphone
witching. Two
gain controls, speakers on -off slide
switch, stereo headphone socket_
OUR PRICE £2.25 P&p asp

FM TUNER CHASSIS
6 transistor
high quality
tuner. Size
only1

x
153 x

10 63mm

pIFcale tuned
discriminator.
Ample output to Wed moo amplifier,.
Operates on 9V battery. Covers 88-
108MHz. Ready built, ready for use.
Fantastic value for money.
OUR PRICE £5.95 P&P 20p

A1018 FM TUNER
Specification
as above FM
chassis but
Complete in
cabinet with
on/off switch.
Sae: T84e
86 x 127mm.
OUR PRICE £9.65 P&P 30p
Stereo multiplex adapter £4.97
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The largestselection
EX COMPUTER BOARDS
Packed with transistors, diodes, capacitors
and resistors -COMPON ENT VALUE 21-50.
3 for ONLY 555 4- p `p 30p
SPECIAL ONE. As above PLUS Power Tren-
MAO. ONLY 665 each -I- p 135
STABILISED POWER MODULES
Complete with circuit diagrams. etc.
99p each + p fi p55p
PAEOLINE BOARDS 75 r 9" approx.
4 for 305 + p A p 20p.

FIBRE -GLASS PRINTED
CIRCUIT BOARDS
165 x 4" approx. 2 for 555

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen
905 each

VEROBOARDS
Packs containing approx., 5000. ins. various
sires, all -1 metric 55p

REPANCO CHOKES & COILS
RF Chokes
C111. 2-5mH 20 CH2. 5.0m11 255
cgs. 7.5m.11 255 CH4. 10mH 255

CH5. 1.5mH 25p
COILS
DR X 1 Crystal set Sip DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN r Cores  Formers 7p
I" Cores A Formers BP

SWITCHES
UP/DT Toggle 25p SP/ST Toggle 191)

FUSES
15" and 20rnm. 100u1A, 200MA. 23010A.
500mA, 1A, 1 5A, 2A
QUICK -BLOW 4p ea. ANTI-SURCE 55 ea.

EARPHONES
Crystal 2-5intll plug 33P
Crystal 3.5mm plug 335
8 ohms 2.5min plug 225
8 ohms 3.5mm plug 22P

DYNAMIC MICROPHONES
B1223. 200 ohms plus on/off *witch and
2-5nun and 3-5min plugs 21-60

3 -WAY STEREO HEAD-
PHONE JUNCTION BOX

111012 21.87

2 -WAY CROSSOVER
NETWORK
114007. 80 ohms Imp. hue& Ion 1m, 3113 £1 .21

CAR STEREO SPEAKERS
Angled) 43-85 Per pair.

BI-PAK
CATALOGUE AND LISTS

Send S.A.E. and 10p.

INSTRUMENT CASES

iBlack Vinpl covered)
No. Length Width Height Price
BV1 8" x 55" x 90p
BV2 11" x 6" x 3" 1120

ALUMINIUM BOXES
B or x 20" x 15" 42p
BA2 4" x 4" x 14" 41p
BA3 x 25" x 15" 41p
BA4 35" x 4" x 15" 47p
BA5 x 2;" x 2" 41p
BM; 3^ 2" x 1" 34P
BAT 7" x 5" x 24" 88p
13A8 8" x x 3" 845
BA9 6^ x 1" x 2" 545

Ref. 43. Record Care Kit 22-85
Ref. 31. Cassette Head Cleaner MD
R.of. 32. Tape editing Kit 21-54
Model 9. Wire Stripper/Cutter 835

BIB HI-FI ACCESSORIES
De Luxe Groov-Kleen
Model 42 £1 84
Chrome Finish Model 60 £1 50

Ref. 36A. Recortl/Stylu... 11,11.11ag hu 2.8p r Eel. P. Ilrki Helsel 3.15
Ref. 32A. Stylna Balance £1.36
Ref..5. Tape Head Cleaning 'Kit 51p
Ref. 34. Cassette Case 21-27
Ref. 56. TTI.Fi Stereo Hints A Tips 525

ANTEX SOLDERING IRONS
X25. 25 watt 21-93
CCE 240. 15 matt 22.15
Model G. 18 watt 1245
SK2. Soldering Kit 22.86
STANDS: ST1 21-21. 8T2 77p
SOLDER: 18SWG Multicore 7oz 825
22SWG 7os 829. 18SWG 22It 28P
201WG Tube 225

ANTEX BITS and ELEMENTS
Bits No.
102 For model CI7240 3/32" 385

104 For model CN240 3/16" 385

1100 For model 00E240 3132" 335

1101 For model CCN240 3/8' 889

1102 For model CCN240 5" 88P

1020 Por model 0240 3/32" 385

1021 For model 0240 1/8" 385

1022 For model 0240 3/16' 389

50 For model X25 3/32" 889

51 For model X25 1/8' 385

52 For model X25 3/16" 385

ELEMENTS
ECN 240 21.16 ECCN 240 21-82

EG 240 21-18 EX 25 1146

ANTEX HEAT SINKS 10p

V.A.T. included in all prices. Please
add 10p P. & P. (U.K. only). Overseas
orders -please add extra for postage.

NEW COMPONENT PAK
BARGAINS
Pack
No. Qt7. Description Price

Cl 250 Resistors mixed values approx.
count by weight 0.55

CS 200 Capacitors mixed values approx.
count by weight 0-55

CS 50 Precision Resistors 1%, 2%
mixed values 0.55

C4 75 lth W Resistors mixed Preferred
values 0.55

C5 5 Pierce assorted Ferrite Rods 0-55

CO 2 Tuning Gangs. MW/LW VHF 0-55
C7 1 Pack Wire 50 metres assorted

colours 0-55

C 8 10 Reed Switches 0-55

C 9 3 Micro Switches 0-55

010 15 Assorted Pots & Pre -Sets 0-55

C11 6 Jack Sockets 3 x 3-5in 2 x
Standard Switch Type 0.55

Cl2 40 Paper Condensers preferred
types mixed values 0.55

013 20 Electrolyties Tssaa. types
C14 1 Pack assorted Hardware-

Nuts/Bolts, Grommets etc. 0-55

015 4 Mains Slide Switches 0-55

CIS 20 Assorted Tag strips & Panels 0-55

C17 10 Assorted Control Knobs 0.55

C18 4 Rotary Wave ChangeSwitches 0.55
019 3 Relays 6-24V Operating 0.55
C20 4 Sheets Copper ruminate

approx. 10" x 7" 055

0-55

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

Open Mon.-Thurs. 9.15-6 pan. Sat. 9.15-5.30. Late Night Shopping until 7 Fri. Tel. 61593

PLUGS AND SOCKETS
SOCKETS
PS 35 DIN 2 Pin (Speakers 0.06

PS 36 DIN 3 Pin 0-10

PS 37 DIN 6 PM 150"
-100PS 38 DDT 5 Pin 240° 0.

PS 39 Jack 25nim Switched 0.09

PS 40 Jack 3.5turti Switched 0.10

P3 41 Jack 5" Switched 0.17

PS 42 Jack Stereo Switched 0.28

P5 43 Phono Single 0-08

PS 44 Phone Double 0-10

PS 45 Car Aerial

00:1094

PS 46 Co -Axial Surface
PS 47 Co -Axial Plush

INURE SOCKETS
PS 21
PS 22
PS 23
PS 24
PS 25
PS 26
FS 27
PS 28
PS 29
PS 30
PS 31
PS 32
PS 33

D.I.N. 2 Pin (Speaker)
D.I.N. 9 Pin
D.LIT. 5 Pin 180.
D.I.N. 5 Pin '240.
Jack 2-5mm Plastic
Jack 3-6mm Plasti.-
Jack 5" Plastic
Jack 5" Screened
Jack Stereo Plastic
Jack Stereo Screened
Phono Screened
Car Aerial

0.13
0-17
0.17
0-17
0-10
0.12
0.24
0.28
0-22
0-32
0-14
0-15
0-17

BOOK BARGAIN BUNDLE
8 Rooks comprising
2 Transistor Equivalent Books
I Radio and Electronic Colour Code and
Data Chart
I Radio Valve Guide PLUS
3 other Constructional books on Receiver,
PM Tnners. etc.
Also 1 General Constructiona/ hook
Value £3 Our Price £210p p & p

PLUGS
PS 1 D.I.N. 2 Pin (Speaker) 0.11

PS s D.I.N. 3 Pin 0-12

PS 3 D.LN. 4 Pin 0-15

18 4 D.LN. 5 Pin 180" 0-14

PS 5 D.I.N. 5 Pin 240. 0.15
PS 8 D.I.N. 6 Pin 0.15
PS 7 8.I.N. 7 Pin 0-15

PS 8 Jack 2-5mm Screened 0-10

PS 9 Jack 3-5mm Plastic 0-05

PS 10 Pack 5.5mat Screened 0-12

PS 11 Jack 1" Plastic 0-13

PS 12 Jack 5" Screened 0-18

PS 13 Jack Stereo Screened 0.29
PS 14 Pbono 0.06

PS 15 Car Aerial 0.15

PS 16 Co -Axial 0-10

CABLES
CP 1 Single Lapped Screen 0.06
CP 2 Twin Common Screen 0.08
CP 3 Stereo Screened 308
CP 4 Four Core Ommon Screen 0-23

CP 5 Four CorelndivIdUaRY Screened 0-30
CP 6 Microphone Fully Braided Cable 0-10
CP 7 Three Core Mains Cable 0-07
CP 8 Twin Oval Mains Cable 0-06
CP 9 Speaker Cable 0.04
CP 10 Low Loss Co -Axial 0-10

CARBON
POTENTIOMETERS
Log and Lin
4-7K, 10E, 22K, 47K, 100K, 220K. 420K.
131, 211
VC 1 Single less Switch 0-14
VC 2 Single D.P. Switch 0.26
VC 3 Tandem Less Switch 0-44
VC 4 1K Lill Le -es Switch 0.14
VC 5 100K Log anti -Log 0.44

HORIZONTAL CARBON
PRESETS
0.1 matt 0.06 each
100, 220, 470, 111, 2-2K. 4-7K. 10K, 22K,
4117, 100K, 220K, 470K. III. 2M. 4-711

8P1 Handbook of Transistor Equivalents
and Substitutes 405

BP2 Handbook of Radio T.V. and
Indnstrial Tube & Valve Equiv. 405

11P8 Handbook of Tested Transistor
Circuits 405

BP4 International Handbook of the
Worlds Short Wave, Medium and
Long Wave Radio Stations and
IM/TV Listings 85p

RP5 Handbook of Simple Transistor
Circuits 85p

BP7 Radio d< Electronic Colour Codes and
Data Chart 15p

BPS Sound and Loudspeaker Manual 505
BP9 38 Practical Tested Diode Circuits

for the Rome Constructor 855
BM Practical Transistor Novelty

Cirerdra 40p

129 Universal Gram -Motor Speed
Indicator 85

138 flow to make PM A: TV Aerials,
Bands 1, 2 and 3 18111'

141 Radio Servicing for Amateurs 20p

l46 High Fidelity Loudspeaker
Enclosures 879

156 Transistor Circuits Manual No.1 15p
160 Coil Design  Constructional

Manual 305

161 Radio, TV and Electronics Data
Book 259

170 Transistor Circuits for Radio
Controlled Models 405

174 Transistor Subminiature
Receivers 825

170 Trizievslfitr,Trt Equipment and
255

174 Transistor Audio Amplifier
Manual 405

177 Modern Transistor Circuits for
Beginners 405

178 A Comprehensive Radio Valve
Guide, Book 3 305

181 How to Receive Foreign TV Pro-
grammes on your set by simple
modifications 325

185 Tested Shortwave Receiver Cult -cults
using MAT's 805

187 The TOL Mark '4' Valved FM Tuner
and its construction 20p

196 Reactance -Frequency Chart for
Audio & RF use 155

Resistor Colour Code Disc
Calculator 105

CARTRIDGES
ACOS GP91-1SC. 200mV at 1.2cms/sec 21.18
ACOS CP93-1. 280mV at lemfses 21-65

ACOS GP96-L 100mV at lemfsee 22-66

TTC j.2005. Crystal/Hi Output 55p

TTC 1-20 10C Crystal/Hi Output Compatible
21.10
21.60

TTC P.9.105 Ceramis/Med. Output 21.84
TTC 1-200 CS Stereo/HI OntPut

CARBON FILM RESISTORS
The Ell Range of Carbon Film Resistors,
1/8th watt available in PAKS of 50 pieces,
assorted into the following groups: -
R1 50 Mixed 100 ohms -820 ohms 40p

It2 50 Mixed 1K ohms -8-2K ohms 405
F13 50 Mixed 10K ohms -82K ohms 40p
R4 50 Mixed 100K ohms -1 Meg. ohms 405
THESE ARE UNBEATABLE PRICES -
LESS THAN 19 EACH INCL. V.A.T.

BI-PAK SUPERIOR QUALITY
LOW - NOISE CASSETTES
CAO. 325 C90. 415 C120, 625
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1

the lowest prices!
BI-PAK QUALITY COMES TO AUDIO!

AL10/AL20/AL30 50 W pk 25w (RMS)
AUDIO AMPLIFIER MODULES

The ALIO, AL20 and ALSO unite are
similar in their appearance and In their
general specification. However, careful
selection of the plastic power devices has
resulted in a range of output power. iron,
3 to 10 watts R.M.S.
The versatility of their design makes then,
ideal for mei. record players, tape recorders,
stereo =Millen and cassette and cartridge
tape players in the car and at home.

Parameter

HARMONIC DISTORTION

LOAD IMPEDANCE

INPUT IMPEDANCE

FREQUENCY RESPONSE CE 3.111

SENSITIVITY for RATED 0/P

DIMENSIONS

Conditions

Po = 3 WATTS f- 'KHz

t=111M.

Po -2 WATTS

Ve=25V. I11-8dI f=1KFIz

Performance

0.25%

- 16 t1

100 kfl
50 He - 25R1fr

75niV. RES

3"x 2;" x

The above table relates to the ALIO. AL20 and ALSO
modules. The following table outlines the differences
in their working conditions.

Parameter ALIO AL20 ALSO

Maximum Supply Voltage 25 30 30

Power output for 2% T.H.D. 3 watts 5 watts 10 watts
(EL =.8 fl f - 1 KHz) EMS Min. EMS Min. 113113 MM.

AUDIO AMPLIFIER
MODULES
OL 10. 3 watts Pals
.tL 20. 5 Watts HMS
AL 20. 10 watts EMS

32 19
02513
/301

POWER SUPPLIES
PIS 12. (Use with ALSO .t A01(1 88p
81.51 80. (Use with also AL30 & A L50)

13.25
FRONT PANELS CP 12 with Knobs

6110

PRE -AMPLIFIERS
FA 12. (Use with ALIO a .81.201 14 35
PA 100- (lice with AL30 h AL50) £13 15

TRANSFORMERS
T461 (Use with ALIO) £1.38 P lip
T53.9 (ties with AL20) £1.93 P k P 15p
B31780 (Use with AL30 & ALSO) 12-15

P k P 25p

PA 12. PRE -AMPLIFIER SPECIFICATION
The PA 12 pre -amplifier haa been designed to match Into
moat budget stereo systems. It is compatible with the
AL 10. AL 20 and AL 30 audio power amplifiers and it
an be supplied from their associated power supplies.
There are two stereo inputs, one has been designed for use
with *Ceramic cartridges while the auxiliary input will
suit most 1 -Magnetic cartridges. Full details are given in
the specification table. The four controls are, from left to
right: Volume and on/oil' switch, b. -dance. bass and treble.
size 152mm x 84rnm x 35mni.

Frequency resPouse-
20Hz - 50KHz ( - 3dh)

Base Control-
+ 12r1B at 60Hz

Treble control--
+ 14dB at 14KHz

aloput 1. Impedance
1 Meg. ohs,

Sensitivity 300roV
iInput 2. Impedance

30 K olune
Sensitivity 4mV

Look for our
SEMICONDUCTOR ADVERTISEMENTS in

Practical Wireless
Wireless World

Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20
The 'Stereo 20' amplifier is mounted, ready wired and tr,14' I

on a one-piece chassis measuring 20 cm x 14 cm x 5-5 cn.
This compact unit comes complete with on/off switch
volume control, balance, bass and treble controls.
Transformer. Power supply and Power amps.
Attractively printed front panel and match-
ing control knobs. The 'Stereo 20' has been
designed to fit into most turntable plinths
without Interfering with the mechanism or.
alternatively, into a, separate cabinet. ii. ''.-,
Output 'power 20w peak. Input 1 (Cer.)

's, w..
300mV into 131. Freq. res. 25Hz-25kHz. ea,---... v .Input 2 (Aux.) 4mV into SOK. Harmonic 4distortion. BSA, control * 12111 at

Treble on. ± 14r1R .4 14kITz. '%-.,'4,s1U..,4

60Hz typically 0-25°' at I watt. 214.45 -

0 1% DISTORTION!
HI-FI AUDIO AMPLIFIER

THE AL50
* Frequency Response 15Hz to

100,000-1dB.

* Load -3, 4, 8 or 16 ohms.

* Distortion -better than -1% at
1 KHz.

ONLY

2318 each
* Supply voltage 10-35

Volts.

* Overall size 63mm
* Signal to noise ratio 80dB. 105mm x 13mm.

Tailor made to the meat stringent specifications using top Quality component -
and incorporating the latest solid Mate circuitry and ALSO was conceived to fin
the need for all your 9.F. amplification needs.
FULLY BrIT.T TESTED GUARANTEED,

STABILISED POWER
MODULE SPM80

AP80 is especially designed to power 2 of the AL50
Amplifiers, up to 15 watt (rana.) Per channel edam)

t =remedy. This module embodies the latest component.
and circuit techniques incorporating complete short

circuit protection. With the addition of the Mains Trans-
former ifT80, the unit will provide outputs of op to 1-1.

amps at 35 volts. Size: 63mm x 105mm x 30mm.
These units enable you to build Audio Systems of the highes

quality at a hitherto unobtainable price. Also ideal for many
other applications including: -Disco Systems. Public Addre,

Intercom Unite, etc. Hand book available 10p

TRANSFORMER BMT80 £2-15 p. & p. 28p

STEREO PRE -AMPLIFIER TYPE PA100
nulls to a specification and NOT a price, and yet still the greatest value on the market
the PA100 stereo pre -amplifier has been conceived from the latest circuit technique,.
Designed for use with the AL50 power amplifier -system, thisquallty made unit incorporate -
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.
Three switched stereo inputs. and ramble and scratch filters are featuree of the PA100
which also has a STEREO/MONO switch. volume, balance and contbsuouslY verge,:
bass and treble controls.

SPECIFICATION
Frequency Response 20115 - 20/C11. + Id II
Harmonic Distortion better than 0-1%
Inputs: 1. Tape Head 1.25 mV Into 0031

2. Radio. Tuner 35 mV into 50% CI
3. Magnetic P.C.:. 1.5 mV Into 5031

All input voltages are for an output of 250mV. Tape and P.11  intro:
equalised to RIAA curve wit hit. + 1.813. from 20Hs to SOICHz.

Bass Control
Treble Centre]. * 15dB at 20 Mk
Filters: Rumble (High Pa., 100Hs

Scratch (Low Pass, SKR:
Signal/Noise Ratio better than -65dB
Inpnt, overload 2603
Supply ,i- 35 volts at 20mA
Dimensions 292mm x 82mm x 35min

ONLY £13.15
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1

SP M80, 1 BMT80 & 1 PA100 ONLY £25-30 FREE p. & p.

± 151,B at 2011a

Giro No. 388-7006
Please send all orders direct to warehouse and desp;?tch department

81-PAIK
P.O. BOX 6, WARE  HERTS

Postage and packing add lip. Overseas add extra (or airmail.
Minimum order 55p. Cash with order p.e-f..e

Guaranteed Satisfaction or Money Back
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R
ftnenther dWlAf the

TopTes Accessory
4werds from

Motor mapidie
PUSH BUTTON

CAR RADIO KIT
BUILD YOUR OWN TOURIST PUSH
BUTTON CAR RADIO

Technical specification:
1.) Output 2.5 watts R.M.S.into 8 ohms. For 12 volt

operation on negative or 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 long wave bands.
Size Chassis 7 ins. wide, 2 ins. high and 4-4,1c ins. deep approx.

8TRAcK
CARTRIDGE
PLAYER

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 a packing.
Speaker including baffle and fixing strips

£1.65 - 23p. postage Et packing.
Recommended Car Aerial -fully retractable and locking.

£1.35 post paid.

Stereo 21 easy to assemble audio system kit, - no soldering
required. Includes :-
BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge.
Two 8" 5- speakers with cabinets.
Amplifier module. Ready built with control 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: Output impedance 8-15 ohms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs -radio. tape, etc.,,and outputs for
taping discs. Overall Dimensions. Speakers approx.
15'," 8" 4". Complete deck and cover in closed position
approx. 15y .: 12" 6". Complete only f18.45.
Extras if required.
Optional Diamond Styli LI .JI
Specially selected pair of stereo headphones with individua.
level controls and padded earpieces to give optimum
performance. £3.85.

Elegant sell selector push button player for use
with your own stereo system. Compatible with

Viscount III system. the Stereo 21 and the
Unisound module.

Technical specification.

Mains input. 240V, Output sensitivity 125mV
Comparable unit sold elsewhere at f24.00 approx.

Yours for only £10.60 -i- 90p. p Et p

For the nian 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
efficiency I.C. monolithic power chips which

ensure very low distortion over the audio spectrum.

£764 -i- 55p. p a p

DISCO

AMPLIFIER
Reliant Mk IV Mona 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 Inputs. *3

Individual Mixing controls. *Separate bass
and treble controls common to all 5 inputs.

*Mixer employing F.E.T. (Field Effect Transis-
tors). *Solid State Circuitry. *Attractive Styling.

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.

Size approx. 2 ins,. 6 ins/ 3i ins

£13.50 h 60p.
postage a packing.

P E TAPE LINK
CONSTRUCTORS

A suitable 3 speed tape deck, less heads.
Caters up to 52 ins. spools. 240V AC mains.

Unused but store soiled hence no
warranty. £4.00 H- £1.00 p 8 p
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f49.00
40 Watt Amplifier.
Viscount III - R102 now 20 watts per channel.
System I includes.
Viscount III amplifier - volume. bass. treble
and balance controls, plus switches for mono/
stereo onioff function and bass and treble
filters_ Plus headphone socket.
Specification
20 watts per channel into 8 ohms.
Total distortion 41 10W-4 I kHz 0 1%. P.U.7 (for
ceramic cartridges) 150mV into 3 Meg_ P.11.2
(for magnetic cartridges) 4mV 2 lkHz into 47K.
equalised within 1 dB 11.1.A.A. Radio 150mV
into 220K. (Sensitivities given at full power).
Tape out facilities: headphone socket. power
out 250mW per channel. rune controls and filter
characteristics. Bass: 12dB to -17dB
60Hz. Bass filter: 6dB per octave cut Treble
control: treble 12dB to -12dB A 15kHz.
Treble filter: 12dB per octave. Signal to noise
ratio: (all controls at max.) -58dB.
Crosstalk better than 35dBtri all inputs.
Overload characteristics better than 26dB on all
inputs. Size approx. 131" .- 9" 31".

Garrard SP. 25 Mk III deck with magnetic
cartridge, plinth and cover_

Two Duo Type II matched speakers -
Enclosure size approx. 17" 10Y - in

simulated teak. Drive unit 13", 8" with parasitic
tweeter. Complete System f4S00

£6500
System II
Viscount III amplifier (As System II
Garrard SP. 25 Mk III deck (As System II
Two Duo Type III matched speakers -
Enclosure size approx. 23; 11;
Finished in teak veneer. Drive units approx.
13: 8;- with 3; HF speaker. Max. power
20 watts. 8 ohms. Freq. range 20Hz to 20kHz.

Complete System £65.00

PRICES: SYSTEM 1
Viscount 111 8 102 amplifier 124.20 11 p 8 p
2 Duo Type II speakers 114 00 12 20 p
Garrard SP25 Mk_ III with
MAG. cartridge plinth h cover 118-00 II 75 p b p

total 156 20

Available complete for only f49 00 f3 50 p. 8 p.

PRICES: SYSTEM 2
Viscount R 102 amplifier 124 20 fl ph p
2 Duo Type III speaker's 132 00 E3 30 p 8 p
Garrard SP25 Mk III with
MAG. cartridge plinth Is cove; f IS 00 El 75 p Fr p

THE ULTIMATE
COMPLETE SPEAKER

SYSTEM EMI LE 315

Recommended retail
selling price, £86.00.

Our price £45.00 1-

postage &packing.

Just write your order giving
your credit card number

DO NOT SEND
YOUR CARD

A professional standard five
way speaker system with
enclosure giving top quality
performance.
Enclosure Dimensions
approx. (3ft. 2ft. 1 ft.).

Drive 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 W rms., Peak power
rating 70 W.
Frequency Response
20 Hz 20,000 Hz.

Mail orders to Acton. Terms C.W.O.
All enquires Stamped Addressed Envelope.
Goods not despatched outside U.K.

Leaflets available for all items listed.*
Send stamped addressed envelope.

.No leaflet available on Reliant Mk 1V Mono cmplifier

total 174 20

111(

Available complete for f 65 00

14

EMI SPEAKERS
FINTASTICREDOCTION

15" 14A/780. Bass unit on a rigid
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 kHz is 8 ohms. 3 -voice coil.

Recommended retail price
£4080.
OUR PRICE f18-70
f1.50pftp

V

950 Kit - Five matched speakers and
crossover unit for handling up to
45 watts, frequency response from 20
to 20.000 Hz.
Huge 19- 14. (approx high
efficiency Bass -Speaker with
16,500 -gauss magnet built on a 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 kHz !s 8 ohms. Bass coil 2 . others
0-5'. Recommended list price 144-00

OUR PRICE f25.00
fl .50 p ft p
Special Offer.

C
Radio and TV Components (Acton) Ltd,

21 High Street, Acton, London W3 6NG(E)
323 Edgware Road, London W2
Edgware: 9 a.m.-5.30 p.m. Half day Thurs.
Acton: 9.30 a.m.-5 p.m. Closed all day Wed.
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Everyday Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 200. extra. Semi -display -£6.00 per single column inch. Advertisements must be prepaid

and addressed to Classified Advertisements Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
FarrIngdon Street, London EC4A 4AD.

WORLD RADIO TV HANDBOOK 1974, £3.15.
How to Listen to the World, £2. Delivery
and VAT included. Please send 3p for full
list. David McGarva. PO Box 1I4P, Edinburgh
EH1

EDUCATIONAL
CITY & GUILDS EXAMINATIONS. Make sure
you succeed with an ICS home study course
for C & G Electrical Installations, Tele-
communications Technicians and Radio
Amateurs. Free details from: -International
Correspondence Schools, Dept. 731C, Intertext
House, London SW8 4UJ.

COLOUR TV SERVICING. Make the most of
the current boom. Learn the technique of
Servicing Colour & Mono TV sets through
new home study courses, approved by leading
manufacturers. Also radio and audio courses.
Free details from: -International Correspon-
dence Schools, Dept. 731C2, Intertext House,
London SW8 4UJ.

HOLIDAY FOR BOYS 14/16 years,
August 1974. Tuition and practical
work in electronics, radio production
and tape recording, engineering
(Karting) and photography. 11 days
in Norfolk -£17.50. Write for free
brochure: INTER -SCHOOL CHRIST-
IAN FELLOWSHIP, c/o 1, Hubbard
Road, London SE27 9PJ.

TECHNICAL TRAINING. Get the qualifica-
tions you need to succeed. Home study
courses in Electronics and Electrical
Engineering, Maintenance, Radio. TV. Audio,
Computer Engineering & Programming. Also
self build radio kits. Free details from: -
International Correspondence Schools, Dept.
73163, Intertext House. London SW8

FOR SALE

E.E. from first issue to September '73,
except July '72. Offers: James. Ffyn-
non-Druidion, Goodwick, Pembs.

EXPERIMENTERS! Hundreds of un-
usual items cheap. 1974 catalogue
512p. Grimsby Electronics, 64 Tenny-
son Road Cleethorpes, Lincs. (Mail
Order Only).

RECEIVERS and COMPONENTS

7LB ASSORTED COMPONENTS £1.65 c.o.
218 ASSORTED COMPUTER PANELS

£1.65 C.D.
3 ASS. M.C. METERS 2"-3" £1.15 (25p).
SILICON DIODES 650V ItA. 350 (50.
COMPUTER PANELS 5-BC108, Diodes 4-550
(10p). LARGE PANELS, average 40 transistors,
loads of hl -stabs, etc. 85p (250)
COPPER CLAD PAX. PANELS 5f" x 54,
6-450 c.P.
VALUPAKS-from 25 to 75p' Send 10p for lists
of these and panels etc. Refund on purchase.

J.W.B. RADIO
2 Cornfield Crescent, Sale, Cheshire M33 1NL
Postage In brackets Mail order only

COMPONENTS GALORE, Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
Resistors, carbon and W.W., capaci-
tors various, transistors, diodes, trim-
mers, potentiometers etc. Send £14- 10p
p. and p. c.w.o. to CALEDONIAN COM-
PONENTS, Strathore Road, Thornton,
Fife.

MUST GO! Electronic components.
Pots, resistors, capacitors, etc. Send
large stamped, addressed envelope for
list. P. FASOLI, 28 Middleham Street,
Manchester M14 7NG.

MINI MAINS TRANSFORMER 30 x
30 x 37mm. Cool, quiet, British. Pri.
220/250V. Type MT3, 3-0-3V rms,
300mA, El. MT7, 7-0-7V, 120mA, £1.
VAT included. Use MT3 for 3V or
6V rectified d.c., MT7 for 9V or 18V.
Circuits supplied. Mail order only, UK
post 5p per order. Amatronix Ltd.,
396. Selsdon Road, South Croydon, Sur-
rey CR2 ODE.

TUNBRIDGE WELLS, components
from Teleservice, 108 Camden Road,
Tunbridge Wells, Kent. Telephone
31803.

MISCELLANEOUS

DIRECT FROM MANUFACTURER -a
comprehensive catalogue of UHF &
VHF/FM aerials, fixing brackets,
chimney lashings, clamps, masts,
amplifiers, cable, etc., for the D.I.Y.
enthusiast. Complete with useful in-
stallation hints.. Send 3p stamp to
CLAYDEW ENTERPRISES, (EE), 261
Hardess Street, London S.E.24.

RADIO & TELEVISION AERIAL BOOS-
TERS £2.95p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF -
VHF televisions £750, carr. £1.50p.
S.A.E. for 3 leaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

12 VOLT
FLUORESCENT LIGHTS

(As illustrated by Thorn A.E.I.)

Beat power cuts, be independent. Ideal for
Caravans, Tent, Emergency Lighting, etc.
Works anywhere where I2V is available.
Guaranteed for six months, READY TO
USE at: -

12 ins 8watt 14 e,Ppat inc.

21ins 13watt £5 post VAT
paid

SALOP ELECTRONICS Callers
23 Wyle Cop welcome
Shrewsbury, for lists or
Shropshire. Enquiries Large S.A.E.

eg.

TREASURE TRACER

MK III Metal Locator
 Var,cap tuning
 Britain's best selling metal

locator kit
 Weighs only 22oz.
 Speaker and earphone operation
 Knocks down to only 17in.
 Prebuilt search coil assembly
 Thoroughly professional finish
 As seen on Seel and BBC2 TV
 You only need soldering Iron,

screwdriver, pliers and snips
Five transistor circuit
Send s.a.e. for leaflet

Comp,e1,00% 0%0%
" MU*OUPOSFI",

MINIKITS ELECTRONICS,
35b LANGLEY DRIVE, WANSTEAD

LONDON. Eli 2LN (Mail order only)

7Ib BARGAIN PARCELS
Hundreds of new resistors, capacitors, pots,
switches. Also crystals, computer panels
loads of odds & ends. Only £1 .65 (40p)

COMPUTER PANELS
Wide variety from Sp at shop for callers. Or In
Packs: Sibs asstd. panels £1 (30p): 7Ib £2 (40p);
56Ib £13 (c/pd); 12 high quality panels with
trimpots, IC's, power transistors etc. £2 (Sap).
50 panels £7 (60p); Pack of boards containing at
least 500 components inc at least 50 transistors
609(201:)

3W TAPE AMPLIFIERS
Very sensitive 4 valve amplifier with tone a,
volume controls giving 3 watts Into 3 ohms.
Only £1-65 (40p); Also available in cabinet with
7 z 41 speaker and non-standard tape deck.
Mains operated, fully tested. £3 (£1 up to 200
miles, L120 over) Suitable cassette £1 (30p).
Spare head 30p.
NEW COMPONENTS: 741C 8 pin DIL or
TO99 320; BC107 ED. 14 for £1; 0071 ditto;
06140 25p: 0C170 15p; BFY18 12p; 2N3055 35P;
XCI21 5p; 400V 5A SCR 60p; Croton 64 filament
light guide £1/metre.
SURPLUS COMPONENTS: 500 asstd resistors
£1 (20p); 300 capacitors all types £1 (30p); 25 10X
crystals 75p (30p); 40 asstd. pots £1 (30P)
VAT NOT INCLUDED -ADD 10% TO TOTAL.
Carr in brackets, small parts 4p. SAE List.

GREENWELO ELECTRONICS [EE10]
24 Goodhart Way, West Wickham, Kent,
BR4 OES.
Shops at 21 Deptford Broadway, SEE.
Tel 01-692 2009 & 38 Lower Addiscombe Rd,
Croydon.

BEGINNERS, we exist for you. In-
struction, components, constructional
kits. Send S.A.E. to Electrolem,
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.

DON'T LOOK
unless you can resist the temptation to
get these super 'attention -getters':
* Pocket -sized MAXI -VOLT Big

finch Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries. Carry it around any-
where. Only weighs about 3 oz.
(85g.) send El -35 for your Maxi -
Volt now!

* Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
ES90 for yours now!

* 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 i2.20 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 details, send 15p for lists,
plus free design project sheet.
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SERVICE SHEETS

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

:,:ilitintimilliiinilliiiiiiiiiiiIiiiiiiiiitilloil;iiiigilininimiliiiiiilla

-.14=

If you have
difficulty in obtaining

--IE! Everyday_=

Electronics

Please place a regular

order with your news-

agent or send I year's
subscription (£235) to: -

Subscription Depart-
ment,
Everyday Electronics,
Tower House,
Southampton Street,
London, WC2E 9QX

.-771i11111i111111111111111111111111111111i111111111111111111111111111111111111111111111111!!!1111111111111111

PLASTIC STORAGE DRAWERS
Ah.g!,17.Ly1

DISCOUNT

PRICES
Newest, neatest
system ever devised for ,torine,
parts and components; re istors,
capacitors, diodes, transisto s. etc.
Rigid plastic units. interlock together in
vertical and horizontal combinations. Trans-
parent plastic drawers have label slots,' I D 2D
have removable Space divider. Build up any size
cabinet for wall, bench or table top. SINGLE
UNITS (5- 2j-- 251 f -40 Dozen. DOUBLE
UNITS £2.30 Dozen. TREBLk (3D) £2.50
for 8 DOUBLE TREBLE 2 drawers in one
outer case (6021 £3.60 for 8 EXTRA LARGE
SIZE (6011 £3-40 for 8.
PLUS QUANTITY DISCOUNTS: Order
£10 and over Deduct 5% in she L. Order E20
and over Deduct 7(% in the E. Order E50 and
over Deduct 10% in the £. Pack,,Posr,Carr.:
Add 35p to all orders under £10, Orders over
EIO P!P,'C free.

PLEASE ADD 10% VAT TO TOTAL
REMITTANCE

Dept EE 2i. 124 CRICKLEVVOOD BROAD-
_ WAY, LONDON N.W.2

01-450 4844.

ALLOWS COMPLETE

LIGHTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the norms,
light switch. It is available as a complete "ready:
to install" unit or "simple to assemble" kit. Two
models are available controlling up to 300W or
600W of all lights, 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.o. to :

DEXTER & COMPANY
5 ULVER HOUSE

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883

AS SOAVE')

TO TA, 60PERRMENT

DEPARTMENTS, NOSPITNIS,

LOCA. auTRONMES,

Etc

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS

BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2.86 post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD I FULL INSTRUC-
TIONS. KIT PRICE: £2.86 post paid.

MAIL ORDER ONLY,

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

98a, LICHFIELD STREET,
WALSALL, STAFFS. WS1 IUZ

SINCLAIR

CAMBRIDGE
CALCULATOR Out.; il!Yair415)1(1d300)

Also available Sinclair Executive Cale £34 (£370)

JOSTY KITS
AN APOLOGY
We regret that we will not now be stocking these
kits and apologize both to the Josty Company
and to customers inconvenienced by our earlier
advertisements.

SINCLAIR EQUIPMENT

nt .%,"4.1: -,,l7-1.1:04. t
.., ,

11)
Project 605

(DEFINITELY IN STOCK!!!) £18-95 (£2.30)
System 2000 (Special offer) £2000 (£2.50)
Z40 £4.25 (63p) 016 £5.90 (790)
Z60 £5.38 (740) PZ5 £3-47 (57p)

PZ6 £5-95 (99p)
Z50 £4.30 (65p) PZ8 £6-40 (840)
Stereo 80 Pre -amp £9-53 (£1.05)
Project 80 Tuner £8.95 (£1-10)
Project 80 Decoder £5,69 (Tip)
Project 80 AFU £5.313 (74P)
Trans for PZ8 £2  95 (50p)

PROJECT 60 KIT £2-70 (490
Our extremely popular kit contains the extra
capacitors, din plugs and sockets, cable and
fuse -holder needed to complete Project 60.

BATTERY
ELIMINATOR £3.60 (58p)
BARGAIN
The most versatile
battery eliminator ever
offered. Switched out-
put of 3V, 4-5V, 6V,
7-5V, 9V and 12V at
500m A.
Other eliminators
stocked 5OrnA unless Sar'r.--1;''
stated: -
45V £1-50 (300); 6V £1-50 (300); 9V £1-50 (30p);
74-.V cassette type £225 (30P); Double 45V -1-44-V
1250 (350); Double 6V -t- 6V £2.50 (35p); Double
9V -1-9V £250 (35p); Switched model giving 6V,
75V and 9V at 400mA £2-99 (50p).

IC RADIO CHIP TBA651 £2.10 (32p)
The world's most advanced IC radio chip, Con-

RF Arno, oscillator,
range AGC circuitry and voltage stabilizer. With
data £2.10 (320). Send S.A.E. for free leaflet.
A kit of resistors, capacitors and IF filters is
available to go with the chip for £1.75 (29p).

S-DECS & T-DECS lirS-DECS £t-44 (25p)
11T-DECS £2.88 (40O) 1

it -DEC A £3-18 (43P) 4...Aftli; 17
-

µ-DEC A
B £5.94 (71n)

......."0-----(e41m..16 dil IC carriers
51-20 (17o:

SINCLAIR
SUPER IC12

With 44 page
booklet and
p rioted ...
circuit
£2.10 (43p) ht.,1t.

DELUXE KIT FOR THE IC12
Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £1.55 (26p). Stereo
model with balance control £350 (460)
IC12 POWER KIT
Supplies 28V 0-5 Amps £2.47 (50p)
LOUDSPEAKERS FOR THE IC12
5"8 ohm £110 (27p). 5" x 8" 8 ohm £1.55 (37p).
PREAMPLIFIER KITS FOR THE IC12
Type 1 for magnetic pickups, mien and tuners.
Mono model Z1-30 (24P). Stereo model £2.30
(34p). Type 2 for ceramic or crystal pickups.
Mono 60p (170). Stereo £1,20 (230).

SEND SAE FOR FREE LEAFLET ON KITS

ECONOMICAL QUADRAPHONICS
£11-95 (£1-50)

Eagle AA10 Quadraphonic Synthesizer. Com-
plete, self-contained matrix system in attractive
cabinet. Just feed ordinary 2 channel stereo into
it and connect outputs to 4 loudspeakers to obtain
the latest experience in Sound. 35 watts rmsi
channel.

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, 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.
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SAXON Money saving high
performance audio equipment
DIRECT FROM OUR OWN FACTORY

POWER AMPLIFIER MODULES
Better performance; better
value. In 3 useful sizes

BRIEF
SPECIFICATION:
OPEN AND SHORT CIR-
CUIT PROTECTION, plus
proof against over-dIsslpa-
:ion and faulty inductive
loads in the SA.100.
Response 15-40,000Hz ±-1 dB
Distortion 0-2% at 1kHz
Loads 4 to 10 ohms
Noiso Better than =-75dB
Size 4h" x 4" x 1"

(SA100)
4" x 3" x 1"
(SA35iSA50)

Circuits, connecting In-
struction and application
data free with all modules.

SA35
35 watts RMS. Uses 7
transistors and 7 di-
odes. Carr. paid

SA50

I U POWER SUPPLY UNITS

24.45

50 watts RMS. 7 .ran- £5.sistors, 7 diodes.
Carr, paid

SA100
100 watts RMS. 11

210.90transistors. 6 diodes.
Carr. paid

ALL ON GLASS FIBRE P.C.

Unstabilized supply for 2 SA35s or ore SA50
for 4f2 Carr. 30p

PU45 £490
Unstabilized supply for one or two SA50 for 8S2
or SA100 power amps Carr. 40p

PU70 £775
Stabilized module for two SA35's or one or 2 SA50
(40.) Carr. free

PS45 £3.50
Transformer for above, heavy duty Carr. 30p

MT45 £2.85
Stabilized supply module for one or two SA50's
(84) or SA100's Carr. free

PS70 £4-90
MT70 Transformer for PS70 go

Carr. 40p

BOARDS, TESTED AND GUARANTEED

SAXON CONTROL UNITS
MONO AND
EXCITING
NEW
STEREO
VERSION
Stereo version now has mic. override and case. T.vo cocks, and lull neadpho e
monitoring. Stereo model mains operated. Ili" x 3" x 4" deep. White on bla k
facia. Controls: Leftiftight deck -fader, volume, bass, treble. Headphone Selector
and volume. Microphone volume, bass, treble, mains on/off. Mono version
(Illustrated) has no mic. input and runs from PP.9 (or equivalent) battery.
COMPARABLE TO UNITS AT OVER TWICE THE PRICE.

MONO
For 9V. operation.
No mic. input.
£650
(Carr. 20p)

STEREO Mk. 2
With mic. override and case. For A.C. mains.
£19.75
(Carr. 30p)

MICROPHONE
A.K.G. ?r,ne ititfstheevilTeoersid's best

D.190C choiceof professionals.
Carr, paid

£1950

BARGAINS
General Purpose
A professional stand-
ard min. Robust and
fine quality. Dynamic. £9.90Carr. paid

TWO NEW PA MIXER CONTROL
UNITS
Using grouped pairs on
inputs and outputs
(high Z and low Z

inputs) with individual
bass, treble and vol-
ume controls on eon;
pair, plus master con-
trol. These low -noise
Saxon units will feed

all makes of amplifiers,
making them ideal for
clubs, discos, etc.

Standard jack sockets.
Compact design. In

strong metal cases.

All units guaranteed -

for 3 years.

41F-110-111 41-41i -411

411-11P--40 41-411V-41 

006000000005
. . .

SAXON

 M.4H
4 high Z, 4 ion Z inputs, 4 sets of £18.50
controls. Case 14' x x 21". V.A.T.Carr. paid.

 M.6HL
Case 18" x 8' x 2i".
12 Inputs (6 high Z, 6 low Z).
Carr. paid.

 CHANNEL
SECTION
modules, for building your own
mixer. Gain -16 x (2448). Tone
controls-18bB swing.
Carr. paid.

£27.50
V.A.T.

£350

120 & 160 WATT MODULE
Ragged class A driver stage, low distortion parallel
push-pull output, Into an eight ohm load. 4 TO3
can (115 watt) output transistors.

Freq. response:
20-20,000Hz dz2dB

Input sensitivity:
200mV Into 10K

Module and power
supply. (Carr. 40p)

£1815
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
cost of about 1+1.50
5p. Carr. paid Ti

SOUND &LIGHT UNITS
3 channel model
handles up to 3kW
(3000 watts) of
lighting and in-
corporates versa-
tile sound control
for professional
standards.

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

Carr.30, £19.75

LOUDSPEAKERS
British -made bargains.
12" 25 watt 815 ohms E6-95 carr. 30p.
15" 50 watt 815 ohm £1450 carr. 50p.
12' 40 watt 15.000 gauss magnet
System 8,15 ohm £1150 care. 40p.

V.A.T
Prices quoted do NOT
include Value Added Tax.
10., must be added to
total value of order.
including postal or car-
riage charn..s

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

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

Prices subject to altera-
tion withOrit (ark, notice'

COMPLETE AMPLIFIERS
SAXON

CSE

100

In black vynide cas. 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 treb!, controls. Carr. Free £34.90

SAXON

100

Wily an HMS eatput 01120 watts speech and music,
100 watts continuous power, four individually
controlled FET input stages and wide range bass
and treble controls, this amplifier offers quality
and reliability at low cost. Carr. £48-50

Orders and personal shoppers to:

SAXON ENTERTAINMENTS LTD., 331 Whitehorse Rd., W. Croydon, Surrey. CR0 2HS.
Telephone 01-684 6385
Hours 9.30 a.m.-5.30 p.m.
TRADE & EXPORT ENQUIRIES INVITED

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

engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.I.E.T. and we'll send you full details and a free
book. B.I.E.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.E.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, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you
"Yesterday T received a letter from the Institution informing that my
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained -a
view echoed by two colleagues who recently commenced the course".-
Student D.I.B., Yorks.
"Completing your course, meant going front a job I detested to a job
that I love, with unlimited prospects".-Student J.A.O. Dublin.
"My training with B.I.E.T. quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold" -Student
C.C.P., Bucks.

HMO OUT Fa? YOUR WP
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. It
will cost you a stamp to find out how we can help you. Write to
B.I.E.T. Dept. BEE27 Aldermaston Court, Reading RG7 4PF.

Engineers-
A.M.S.E. (Mech.) U
Institute of
Engineers &
Technicians
(A.M.I.E.)
CITY &GUILDS
Gen. Mech.Eng. 0
Maintenance Eng.0
Welding
Gen. Diesel Eng. 0
Sheet Metal Work 0
Eng. Inspection U
Eng. Metallurgy 0
ELECTRICAL &
ELECTRONIC
Society of
Engineers-
A.M.S.E. (Elec.) U
CITY &GUILDS
Gen. EleCtrinal.
Engineering
Electrical
Installations 0
Electrical Maths U
Computer
Electronics l7
Electronic. Blur. 0
Practical Radio
&Electronics
(with kit)

*RE E ! 3 transistor radio kit.
Everything you need to know

learn while you build

Practical Radio & Electronics
Certificate course includes a

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

FREE?boorhis,,6 page

the road to su

Stu* CoursexyLmf.
Your sii,ject/70$77

4

-gm -CUT OUT THIS COUPON= ,mw-
Tick or state subject of Interest

Post to address below.
MECHANICAL DRAUGHTSMANSHIP
Society of Institute of

Engineering
Designers
(A.M.I.E.D.)
General
Draughtemanshiprl
Elec. Draughts-
manship

-Architectural
DraughtsmanshipU
Technical
Drawing

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS.
Radio. TV/
Electronics
CITY &GUILDS
Telecoms.
Gen. Radio &TV

Radio Amateurs
Exam
Radio Servicing 0
TV Servicing fl
Colour TV

AUTOMOBILE &
AERONAUTICAL
Institute of the
Motor Industry 0

M.I.I.
MANAGEMENT & M

A.AA/11.11
u

CITY & CUILDS
Auto Eng. 0
Gen. Auto Eng. n
Motor Mechanics ri
Auto Diesel Eng.
Garage M'ment. 0
ARE Acre Engi-
neering Gest!. 0
Gen. Aero Eng. 0

PRODUCTION
Institute of Cost
& Management
ACctnts. 0
Computer
Programming 0
Works M'mcnt. U
Work Study
Gen. Production
Eng.
Estimating &

0
CONSTRUCTIONAL

Planning 0
Storekeeping n
Management
Skills 0
Quality ContrOl

Society of
Engineers-
A.M.S.E. (Cie.) GI
Institute of Build-
ing-L.I.O.B.

A.B.T. Clerk of
Works
Construction
SurveyorsInsti-
tute-L.C.S.L
(.4.1. I &GULLDS
GeneralBuliding
(all branches) 7
Waiting & Vent.
Inst. Clerk of
Works
Site Surveying 7
Stealth Engineer-ingL
Road Construc-
tion E
Quantities,
Estimates
RydraulicS
Structural Eng. _

GENERAL
Agricultural Eng. L
Council of Eng.
Institutions
Farm Science
Plastics

Supplementary
courses for Nut.
Certificates.

G.C.E.
- choose from

'0' & 'A'
level subjects.

Coaching for many
exams, including
C & Gand assistance
in ONC/HNC.

POST TODAY FOR A
BETTER TOMORROW

To B.I.E.T., Dept. BEE27. QN
Aldermaston Court, Reading RG7 4PF BEE27

BNAcrikIo Capitals Please
ADDRESS .

OTHER SUBJECTS

I Accredited by C.A.C.C.

AGE ..

I
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately the third Friday of each month by 11'C Magazines Ltd.. Pleetway House. Farriugdon Street, London, E.C.4 4All. Printed In England by index
nunstable, Beds. Sole Agents for Australia and New Zealand-Gordon S (A/Sla) Ltd. South Africa-Central Sews Agency Ltd. Publisher's Snbicription Rate tincluilin.,
For one year to any part of the world £2.32. Everyday Electronics is sold snhjcet to the following conditions. namely that it shall not. without the written consent of the Pub:i-L-.7-

be lent, resold, hired out or otherwise II itip051.4 of by way of Trade at lucre than the recommended selling price shown on the cover, and that it shall not be lent, resold or
or otherwise disposed of in a mutilated condition or in any unauthorised rover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial
whatsoever.



You pay less
VAT with Henry's

Low Prices

47

DONT RELY ON YOUR ME ORY
BUY NOW AT BARGAIN PRICES -

Order your latest Henry's Catalogue Price 55p post paid
complete with Discount Vouchers

BUILD THE

TEXAN
Now built and used by thousands

of satisfied customers. Features
slim design overall size in cab -

inns 154, x 21." x 6J". 6 -IC's, 10
transistors, stabilisers Gardners

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 FEATURES - DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE.
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. Onfoff switch indicator, headphones
socket, separate treble, bass, volume and balance t ,
controls, scratch and rumble filters, mono/stereo ---
switch, input selector: Mag. P.U., Radio Tuner,
Aux. Can be altered for Mic., Tape, Tape -head, etc.
Constructional details Ref. No. 21
30p. Distributed by Henry's throughout UK. FREE -Teak cabinet with complete kit.
Kit _fp ri 0 (+VAT+50p or built (+ VAT + SOP
price a and testect 35 NOOcarr /packing)

as illustrated.

20 + 20 WATT IC
STEREO AMPLIFIER

As featured by
Practical Wireless

1972

BUILD THE NEW
HENELEC
STEREO FM TUNER
A completely new high stability stereo FM tuner Features
variable capacity diode tuning, stabiliser power supply, IC
Decoder, high gain low noise. IF
stages. LED indicators.
Tuning meter. AFC. easy to
construct and use. Mains
operated. Slim modern de-
sign with fibre glass PC,
teak cabinet, etc. Available
as a kit co build or ready built
Overall size 8" x 21," x 61".
Produced to give high perform-
ance with a realistic price. (Parts
list and constructional details Ref.
No. 5 300). Henry's are sole dis-
tributors UK and Europe.
KIT PRICE £21.00 ( 4-- VAT)
or built and tested f24.95 (+ VAT)

EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT
DISCO MINI A complete portable
disco, fitted mixer'prearnp, 2 decks all
facilities. E98-50
As above but with Slider Controls £118-50
100 watt amplifier for above E42.50
SLUM 100 watt mixer'amplifier with
slider controls £6900
R50 50 watt mixer*amplifier £4950
R100 100 watt mixerjramplifier £5750
DISCO AMP 100 watt mixer/amplifier
chassis unit. £69.50
DISCO MI XEIVPREAMPLIFIERS
(OP for up to 6-100 watt amplifiers)
SDLI (rotary controls) £4950
SOLII (slider controls)
DISCO VOX (slider controls) the
complete disco prearnp 169.50
D1100 ISO watt power amplifier for
above £4250
DJ3OL 3 channel 3kw sound to light £31 50
DJ40L as 30L plus built in microphone £41 -95
DI MAMATIC I kW adjustable speed
auto dimmer £25-00
Carlsboro Reverberation Unit 444-00
SCENE STROBE £19-00. ROAD STROBE
£2500. SUPER STROBE £45.
Disco anti -feedback microphone £11-95
Colt ISO watt liquid wheel projector £2250
150 watt QI liquid wheel projector £50-00
150 watt QI cassette wheel projector £50.00
Spare Effects and liquid cassettes large
range of patterns 16-00
6 inch Liquid wheels £5.00
Mini spot bank fitted 3 lamps 112-95
Auto Trilite (mini with flashers) E17-00
Bubblemaster with I gall. liquid £41.15
Mixers/Mics,Speakers,'Lighting
U.K.'s largest range of Disco Lighting.
FREE STOCK LIST REF. No. 18 ON
REQUEST.
AKG , RESLO f DJ CARLSBRO r EAGLE
MICS., STANDS, MIXERS, CABINETS

.CHASSIS AND COMPLETE SPEAKER
SYSTEMS, MEGAPHONES, TURN-
TABLES, PUBLIC ADDRESS COM-
PONENTS.

All prices carr. paid (UK) (VAT EXTRA)
BarclayeardAccess call, write or phone your
order 01 -723 -6963 -easy terms for callers.

TEXAN
STEREO SYSTEM

PLUS PRICE SAVINGS

The Texan Stereo Systems include the
high quality Texan Stereo amplifier
assembled and ready to use. A pair of
Type 200 20 watt Speaker -Tweeter
systems size 21" x 12" x 10" and a choice
of Garrard players built into a plinth
with cover with Goldring G800
magnetic cartridge. System 25 uses
Garrard SP25 Mk III and system 76 the
Garrard AP76 de luxe turntable. All
necessary leads are supplied.

System 25 (list approx. £109) 179.50
System 76 (list approx. £117) 18950
(plus 10% VAT and plus £1.45 carr;
packing)

Barclaycard Access, call, write or
phone, your order 01 402 4736
EASY TERMS FOR CALLERS

NEW SINCLAIR PROJECT 80
Stereo PreAmplifier
Audio Filter Unit
Z40 15 Watt Amplifier
Z60 25 Watt Amplifier
PZ5 Mod. for I on 2 Z40
PZ6 Mod. (S Tab) I on 2 Z40
PZ8 Mod. (S Tab) I on 2 Z60
TRANSFORMER FOR PZ8
NEW FM TUNER

STEREO DECODER
All items post paid.
Best price on request.

E11-95
E6-95
£5.45
£5.95
£4-98
£7.98
£7-98
£2.95

111-95
£7-45

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S.
ALL POST PAID LESS THAN REC. PRICES COMPLETE
WITH LIBRARY CASES

C 60 LI -00 £I-80 £2.80 16.75
C 90 El -33 £2.57 £4-20 £10-25
C 120 £1-62 £3 IS £5-00 £12-25

3 for 6 for 10 for 25 for

Quantity and t ade enquiries, invi ed
LEARN A LANGUAGE -complete with phrase
book. German - French - Spanish -
Italian El -36 pc r course. L5 for any 4.

teri,-,.7

LOW COST HI -F1 SPEAKERS
SPECIAL OFFERS
EMI 13" x 8" -full range speakers
(post 20p each or 30p pair)
.150TC-8 ohms Twin Cone 10 watt
£220 each or E4-00 pair.
0450 10 watt Co Twin Tweeters 3,8 or
15 ohms E3-50 each or 16.90 pair.
EW IS watt 8 ohms co Tweeter E4-30
each or E7-90 pair_
350 20 watt C,,ei Tweeters 8 or 15 ohms
£7-50 each or £14.20 pair.

Polished wood cabinet £4.80 post 35p.
8 ohms full range (post 20p)
FR4 4" 5 watt
FR65 64" 10 watt
FR8 8" 15 watt
FR23 9 x 6' 15 watt
BASS & MID RANGE -8 ohms (post 20p)
AA12 5" 15 watt
8110 15 watt
B200 8" 15 watt
13139 2 13" x 8" 30 watt LF
TWEETERS AND CROSSOVERS (post 20p)
K2006 I 0 watt 8 or 15 ohms
FHT6 IS watt 8 ohms
K2011 30 watt 8 ohms
T27 KEF
Axcent 100 30 watt 8 ohms
K4009 IkHz.5kHz C/o
SN75 3kHz var. Co
SPEAKER KITS (carr. etc. 35p)
20-2 8" 30 watt
20-3 8" 40 watt
LINTON 2 20 watt
GLENDALE 3 30 watt
DOVEDALE 3 50 watt
KEF KK2
KEF KK3

£400
£5.50
£6-95
£6.00

£3.30
£5.60
£6.45

£10.25

£2.10
£3.30
£3.75
£4.25
£490
£2.00
£1.75

£10-00 each
115-00 each
£15-95 pair
£28.95 pair
£42-00 pair
£20-40 each
132.00 each

BUILD YOURSELF A POCKET CALCULATOR

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours no assemble-
thats the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, thick -film resistor pack, printed
circuit board, electronic components pack.
Size 4k" long x 2" wide x +b" deep.
Free of charge with the kit for the more advanced
technologist is a 32 -page booklet explaining how
to calculate Logs. Tangents. Sines e:c .

224.95 Ai,ss=i:., 227.20
+ VAT. ready to use. + VAT.

In 5-- -I

EICI 00
Ot20t3
88000
00 iiQ

10% VAT to be added to all orders. Prices and descriptions correct at time of press. E & OE.
Like a permanent job at Henry's? Experienced and trainee salesmen required. Tel. 01-402 8791.

See pages 74 & 75
of this magazine

Henry's LIMITED
EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-402 8381 Opnn.-
354-356 High Fidelity and Tape Equipment 01-4025854/4736 9 am -6 pm
309 PA -Disco -Lighting High Power Sound 01-723 6963 6 days a week
303 Special offers and bargains store All stores
All mail to 303 Edgware Road, London W2 1B W open all day

Saturday
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