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NEW EDU-KIT MAJOR

  .0
Total Building Costs

27.23 P A he.. 44p.
berecas I' A P

o

COMPLETELY SOLDERLESS
ELECTRONIC CONSTRUCTION KIT.

BUILD THESE PROJECTS WITHOUT
SOLDERING IRON OR SOLDER.

* 4 Trat..r.t.,
Earitteve Radio

* Signal Tracer.
* Signal Ittiet.tor.
* Tratimietor Tester

N PS. I'S
* 4 Traneietor P111,11

Pull. AntplItler.
* 5 Trattetstor Puelt

Pull Amplifier.
* 7 Tratteietor Loutlepeaker Radio 31W 1,W.
* 5 Traneietor Short Wat e
* Electronic Metronome.
* Electronic NtUee venerator.
* Itatteryleee Cry et at Rad it 
* One Transimtt, It a !!!!.

b
* Tr:in-I-tor

Regoterat c
Radio.

* 3 Transistor
Itegeieratirr

* Audible Continutty

* Sensitive
Pre-.Antplifier.

Complete with parts
price het & plan..

ROAMER
TEN 0with
VHF including air- t
craft. 10 Transistors.
9 Tunable Wave-
bands. MW1. MW2.
LW, SW1, SW2.
SW3. Trawler Band.
VHF and Local Stations also Aircraft Band. Built in
Ferrtte Road Aerial for MW/LW. Retractable, chrome
plated 7 section Telescopic Aerial. can be angled and
rotated for peak .hart wave and VI-IP listening. Push
Pull output tieing 600 now Transistor.. Car Aerial and
Tape Recording Socket.. 10 Transistors plum 3 Diode..
Fine tone 1114,111K Atoll speaker. Ganged Tuning Con.
deneer with VHF ...Ilion. Separate coil for Aircraft
Band. Volume on/oft Wave Change and tone Control.
Moult,. Cawe in black with silver blocking. Size

9"  7" 4". Easy to follow instructions and diagrams.
l'artm prier list and plane 30p (FREE with part.).
Total building costs £8.50 P. P. &

Ins. 52p

POCKET
FIVE

Tuna/t1. aveband..
I.. W. and Trawler

Bawl. 7 stage.. 5 teat,
eistors and 2 diode,
supersensitive ferrite nod
aerial, Intping coil lout.
clicker. attractive Black
and v1.1 Came. Size
51" . 11" 31" approx.
Plan, and parte prre 1st
15p.
Total Building Costs

(h. I. A I`65;0 £228

TRANSONA
FIVE

Waveband., tr tors
and speaker a. Pocket
Fite. Larger Care with
Red Speaker Grille and
Tuning Dial.
Plait. and part. prier
list 15B (Free with parted.

Total Building Costs f250 Pr,

NEW
EVERYDAY
SERIES
Build this
exciting New
series of designs
E.V. 5 5 Transistor.. and 2 diode.. MW/LW.
Powered by if volt Battery. Ferrite rod aerial, tuning
...teletemer, volume control, and loudspeaker. Attractive
ca.... with red speaker grille. Size 9"  52" m. 21"
approx.
Parts price list and Plans 115p. Free with part..
.Total Building Costs e2.73 rn1:13or

(Overmeae P & P 70p)

E.V. 6 Cat. and looks as above. 6 Transistors and
Powered by 9 volt battery. Ferrite rod aerial,

loudspeaker, etc., MW/LW coverage. Puck Pull output.
Parts price lied and Plans 15p. En(e with parts.
Total Building Costs £3.60 rn:TOp

(Overseam P & P 41510

E.V. 7 Came and looke s: above. 7 Transistor. and
3 diodes. Six waveband.. MW/LW, Trawler Band,
sW I, 13W2. SW3, powered by 9 volt battery. Punk
1.911 output. Telescopic aerial for short waver.
Parts price list and racy build plant. 20p. Free with
parts.

Total Building Costs 64.08 "4
IOvert.rax A P 21.051 Ins.alp

ROAMER
EIGHT Mk I
NOW WITH
VARIABLE
TONE CONTROL
.,"1.9ttal.le Waveband, MW1, 31W2, LW. SW I, W
sW3 and Trawler Band. Built in Ferrite Rod Arr.!
I!!! MW and LW. Retractable chrome plated Tele-
copic aerial for Short Waves. Push pull output using

6110mW transistors. Car aerial and Tape record socked..
Selectivity switch. S I rangistors plum 3 diodes. Fine ton,
illo!, Um coil speaker. Alr spaced ganged tuning ron-
denser. %olunte/(01/off, tuning, wave change and ton,
.ontrobt. Attractive case 1/1 rich chestnut shade will.
gold blocking. Size 9 7 din. approx. Easy I..
I, ollowinmtructioto and diagrams. Parts price I,.?
.oil plan. 25p (FREE with part'.).
Total Building Costs £6.98

NEW
ROAMER
NINE
WITH
V.H.F.
INCLUD-
ING
AIRCRAFT
N 111e Tranetetors.
9 Tunable wae
band. am
Ten, built in
ferrite vet aerial for MM./LW. Retractable chronic
plated telescopic aerial for VHF and SW. Push Pull
out nit ...in., 6110 row transistors. 9 Transistors and
3 ol it Ie.. tuning condenser with V.11.1". ...thin,
separate cod for aircraft. moving coil
volume ON/OFF and waveehange. Attractive all white

with red grille and carrying strap. Size Mi"
7" 21" append. Parts Price list and Plans 30p
IFREE with part.)

Total Building Costs IA.alt P P
10( erseas P & P LI 05151"'". Ine. 44p.

"EDU-
KIT"

Budd Radio..
Amplifiers, etc.
from Peer stage
diagrams. Fire

units including
master unit
to construct

Components include:
Tuning Condenser: 2 Volume Control.: 2 Slider
Switches: Fine Tone Moving Coil Speaker: Terminal
Strip: Ferrite Rod Aerial: 2 Plugs and Sockets:
Battery Clip.: 4 Tag Board.. 10 Transistors: 4 Diodes:
Resistor.: Capacitor.: Three 1" Knobs. Unit. once cons-
tructed are detachable from Matter Unit, enabling
them to be stored for future use. bleat for Schools,
Educational Authorities and all those interested in
radio construction.
Parts price list and plans 23p (FREE with part.).

Total Building Costs f550
to. r te P 11 ii- 1

ROAMER SIX
Case and look.
as Trans -Eight

6 Tunable Waveband.: MW. LW, SW I. $W2. SW3.
Trawler band plus an Extra Medium waveband for
easier tuning of Lusembiturg etc. Sensitive ferrite rod
aerial and telescopic aerial for Short Waves. 3in.
Speaker. S totages 6 transimtor, and 2 diode.. Attrac-
tive black came with red grille, dial and black knobs
with polished ti,tal insert... Size 9 5f 21in.
approx. Plan. and part. 1,14.,. 1st 25p t FREE a Oh
part.).

Total Building Costs £3.98

TRANS EIGHT
8 TRANSISTORS and 3 DIODES

6 Tittiable %Vat -Oland, MW,
SW SW2. SW3 and Trawler
/Wet. Settsttive ferrite rod aerial
for M. M'. and 1..W. Tektecopie
aerial for Short Wass. 301.
Speaker. a 11111011,11,1 type
,.tors plus 3 diode.. Attractise case in black with red grille, dial and black
knob. with 1.10091 ....tat immerte. Size 9  5; x 2:in. approx. Push 1,1111
output. Battery r1,0114,1111., 11.11Ch for extended battery life. Ample power to
465 e is larger epeaker. Part,. price list and plans 25p (FREE with parts)

Total Building Costs
0,..rsca P A P di 051

£448 p p &
Inn. 33p

Please add 10:for VAT INC P&P

RADIO EXCHANGE CO
61a HIGH STREET, BEDFORD, MK40 1SA
Reg. no. 788372

I enclose £

Tel. 0234 523 67

Name

Address

Callers side entrance "Lasiells" Shop

 Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat. (Dept. E.E.23.)



HOME RADIO (Components) LTD . Dept EE, 234-240 London Road. Mitchion,CR4 3HD Phone 01-(j48 8422

POST THIS COUPON
with cheque or PO. for 77p.

The price of 75p applies only to CuStOrntft
in the U.K. and to 8fP0 addresses

The Catalogue you MUST have!

HOME RADIO
COMPONENTS

6 7g5 electronic

components
clearly

listed and
indexed

800"Ial%ti
with use,

list ol.
technical sabbveviallon

Details of our popular
Credit Account Service
and our Easy Ordering
System are included
in the catalogue.

MMMMMM

Only 55p.pius 22p PACK
IANNGD iriName

Address

1

HOME RADIO (Components)LTD. (Regn. No. London 912966)
Dept. EE, 234-240 London Road, Mitcham CR4 3HD

Is MMM meelemelm=seelimiem..ei
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CRESCENT RADIO LTD

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

x 4' LOUDSPEAKER
A top quality
speaker ideal where
small else is Import-
ant. Manufactured
by E.M.I. for  well
known hi-fi set
maker. Size: Tin. x

41n. Impedance: 8 ohms. Flux:
38,000. Max. Free range: 9011x to
MHz. Power handling: 5W.
Unbeatable. Price: 5160. Free
postage on thin Item.

ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
II Section
Extended Length 100cm
Length under Fender 40cm
Cable Length 120cm
complete with Fixing
Bracket and 1A.7c plus 25p
Control Switch ..."  " P. a P.

'--46-11111MID
"CRESCENT"
DIGITAL
CLOCK KIT

24 Hoot 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 eimple
as possible

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

All for the price of the com
pone.. 222 OIL v 60p. P. Si P.
Please send S.A.E. fur more
information.

IN IATURE RELAY
6 volt 70 ohm.
Single Pole Changeover.
Approx. site If- x I'

0p plushy P. a P.
STEREO MONO HEADPHONE TWO WAY STEREO
VOLUME CONTROL BOX ADAPTOR
Plug Stereo plumes into this control box Stereo lack clog to ten
and you then incorporate a right and stereo line sockets cono
left hand volume control and a stereo/ pleto with 110 nim of
mono switch. Complete with stereo jack cable. For plugging two
plug and 2 in cable. stereo inputs into one. A
A Bargain at 51. Plus 10p P. a P. Bargainat 86PPlus SP Pa P.

LOW VOLTAGE AMPLIFIER Fewonlyat
6 transistor amplifier conmlete plus I3P P. a P.
with volume control. is suitable
for DV .1.c. and ac. supplies.
Will give about 1W at 8 ohm
output.
With high IMP Input this am-
plifier will work se a record
player, baby alarm, etc.. ampli-
fier.

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

1422
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P M 6 10 P.M ON FRIDAY

ONE 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
eihninator. Just by moving a plug

you can select the voltage you require - 6v, 71 
or 9 volts. This means all your transistor power
Pack applicatIon can be handled by this one unit.
Approx. size: 2I- x x 3r. OUR PRICE -
a1 769 + Hip. P. a P. Same mode suitably wired
for the Philips Curette - SS 00 + 10p. P. a P.

LOUDSPEAKER BARGAINS
E.M.I. 450 set 3. 8. 15 ohm
61176 plus 38p. P. a P.
E.M.I. 350 set 8 ohm.
£7 GO plus 38p. I'. A P.

MINI LOUDSPEAKERS
sr (5700,0 40ohin - SOP each
sr (57mm) 80nhni - 60p sack
Pleaae include Sp. P. a P. up to 3
MinILoudspeakers

"CRESCENT" BUB
LIGHT SHOW

PROJECTOR
150 watt.
Convection Cooled.
At 30ft the projected imag
16ft.

MOTOR
One Rev per Two MM

LIQUID WHEEL
6" Diameter Multicolour

The motor is fitted to the
projector and can only be
purchased as a single unit.
The Liquid Wheel however
is our standard very popular
[nodel and may tie purchased
separately.
A BARGAIN AT -
Projector with Motor. ready for
instant use 11600
6" Liquid Wheel IS 00

120 00
plus 30p P. a P.

V.A.T.

TRI-VOLT CAR
CONVERTER
Enables you to work
your Transistor Radio,
Amplifier or Cassette etc.
from the 12 volt car
supply positive or neg.
earth.
This converter supplies
6, 7f or 9 volts and is
transistor regulated. Ap-
prox. size 2t x 34. x i
Very easy to fit and a
real money saving device
for 1E40 + 10p. P. a P.

WAFER SWITCHES
1 pole 12 way
2 pole 2 way

pole 3 way
2 pole 4 way
2 pole 6 way
3 pole 4 way
4 pole 3 way se

18p each. Please Inc.
5p P. a P. Up to 3

switches.

From 1st April. 1973. will you
please include on your Total
(Goods plus Postage and Pack-
ing) %aloe Added Tax at the
Standard Stated Rate.

"CRESCENT
BEAT BRITS"
SINGLE
CHANNEL
SOUND TO
LIGHT UNIT

This fantastic little box
approx. 4. x 3" x It' when
connected to the output of a
sound source from 1 to 100 watts
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitive level
control the unit Is fused and can
not harm your amplifier.
A liarptin at 87 50 phi, lop
P. a I'

200/160V MAINS RELAY
Ileavy duty contacts. 2.50011
coil. All new and unused I/ P.D T
mains relays 60p
 V.A.T. Carr.
Free. Special
quantity price:
140per 100 relays.

MAINS TRANSFORMER
Fused Primary 240V. Secondary
220V ii 50mA. 6-3V (5, IA.
This transformer it
made to a very high
standard and IA a
small six, 2in X
21in x 21in. 869
plus 15p P. a P.

POTENTIOMETERS
All types I and lees diameter.
SINGLES DUAL

6K Log or 5K
10K tat. Less 10K
25K Switch 25K 1-4All60K 55K Switch100K I'  100K

250K Doubt. 250K 40p.
500K Pole 500K each

2M
im Ii.I

24p ea,
Up to 3 Pots. Please add
Sp. P. a P.

MINIATURE
RELAYS
Brand new
range of

British made Relays.
8155-14. x l x f
All two changeovers with
750V. 1-5A contacts and
suitable for fitting on -Irn
Veroboard.
Type Volts Current Ohms.
27/A 12v 17M/A 70011
21/A 12v 28M/A 43011
12/A 6v 33M/A 185 11

SOP each.
Please include Sp P a P up to
3 Relays.

A DEXTER

OIMMASWIiCN

A OWS COMPLETE

Ur
L HTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
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 E2.42
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 0244-2588 3

SS SUM IED

10 s ki 60rfesefsl

010.11.11115 110$1,011S

IDCLL ILI.0111111$

sic

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR 6 AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not auPpllad).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: OM post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT A T THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD 6 FULL INSTRUC-
TIONS. KIT PRICE. E2 SS post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

Nee LICHFIELD STREET,
WALSALL, STAFFS. WS1

uerobaH

ALUMINIUM
ENCLOSURES

 BO standard sizes available from stock.
 Made from precision extrusions with

integral board guide slots.
 Finned sides improve appearance and

radiate heat
 Parallel sides for ease of component

mounting.

VERO ELECTRON CS LTD.
Eastleigh, Hants S05 3ZR

Tel Chandler s Ford 2952 Telex 47551
Subsnhertes end Agents
throughout the World
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YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"! ALMOST UNBELIEVABLE! Think co,
the year 1984 and what might be produced then-now get
the fantastic ASTRAD 17 and SEE for yourself that the
incredible Russin have done it all NOW! It's the radios
perfectionist' dream come true! THIS ONE SUPER-
SEDES ALL EARLIER MODELS! It will probably make
your p 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- mare fraction of
even today's Russian miracle price! We challenge you to
compare performance and value with L80 radios!  Send quickly,
test 7 days from receipt of goods, refund if not delighted.
Volume controlled from a whisper to a roar that would fill a hall!
Much wider band spread, for absolute "pin -point" station
selection! Plus "MAGIC EYE" tuning level indicator for
ultra perfect tuning sensitivity! Yes, the Russians have surpassed
themselves, proving again their fantastic ability in the field of
electronics and brilliantly reflecting their advanced micro -circuitry
techniques, in the field of space communications. Yes, EVERY
WAVEBAND instantly at your fingertips including Standard
Long, Medium, Short and Ultra Short Waves to cover the
four corners of the earth during 14 hours a day including all
normal issions. VHF: FM USW, AM: LW, MW, SW,
gets, locally, local and 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.'s!) Every waveband clicks into position giving incredible ease
of station tuning! Genuine push-pull output ON OFF volume and
separate Treble and Bass tone controls for utter perfection of
reproduction and tone! Press -button dial illumination! Take it
anywhere-runs economically on standard batteries or direct
through battery eliminator from 220 240V AC mains supply. Internal
ferrite rod aerial plus built-in "rotatable" telescopic aerial extending
to 39 ins approx. It's also a fabulous CAR RADIO. Can also be
used through ion amplifier, tape recorder or public
address system. SIZE 13 x 10 x 4j. ins overall approx. Magni-
ficently designed, in highly polished cases. Made to give years of
perfect service. Purer and sweeter tone than ever. (U.K. service
facilities and spares available for years and years to come, if ever
nec eeeee y I). With WRITTEN GUARANTEE manual with simple
operating instructions and circuit diagram. PLUS ultra sensitive
earphone for personal listening. ONLY 618.50 (with mains
battery eliminator 62.25 extra). BOX, POST, ETC. 45p-NO
MORE TO PAY.  BUT WAIT, for only 73p extra you get the
sensational "COMPUTERISED" WORLD TUNING GUIDE
lit enables you to zone and time for transmissions the whole
world over-even a child can do it in a flash-It even lets you know
when to tune into the U.K., when abroad. NO GUESSING! NO
MESSING!) PLUS Standard 'longlife' b ies and ee
Plug (Sorry-We cannot change these new radios for any earlier
model already purchased).

THOUSANDS of MILES HEMMED to INCE?
1973 RUSSIAN RADIO TECHNOLOGY

SHRINKS THE WORLD!*COMPUTERISED?

TH)S'FA_NT S AIVERASTipRRIA0 wpm! 7

E

RTABLE RADIO &COMMUNICATION

L I
871°gREICE

ti altS18:11.

YES,24,'ilmiles
SHRUNK TO ONLY,13/x10.14:42

inches approx?

28
TRANSISTORS[!
WAVEBANDS:

STANDARD LONGand MEDIUM

elo 5 SHORT WAVEBANDS

e_is ULTRA SHORT WAVES

(V. H.E tits'? )

.08.5042(145 P
MAINS/BATTERY
ELIMINATOR £.225 extra

SAVEE2103 NOW'
I V( lir'

Combined

V.11.1 AMR
RADIO and
CASSETTE

TAPE RECORDER V
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

Shopertunities "thunder" ahead with an offer that's FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Lates ion
in the world of sound! First-class makers! Fabulous VHF, AM/FM Radio
AND Cassette Tape Recorder & Player combined and it also run* off
standard batteries or mains. (Simply plug in the 220,240V. AC line cord.)
Record and play back anything, anywhere! RECOMMENDED RETAIL
PRICE GENUINELY 644! WE OFFER AT UNDER HALF PRICE!
Wonderful features: * Press -button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! * " MAGIC EYE" Visual Battery check/
recording level indicator or built-in automatic Leveller!* Separate
ON OFF and HI -LO volume Is! * 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 w.th 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, 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 it Ls more for a Car
Radio or Car Cassette player ALONE! OUR FANTASTIC PRICE ONLY
L10 97, care. etc. 43p-NO MORE TO PAY! Complete with simple
instructions, remote control microphone with oniciff switch and micro-
phone stand. WITH WRITTEN GUARANTEE. Send quickly, test on
mail order 7 day approval from receipt of goods-refund if not delighted.
BONUS OFFER: Batteries and Cassette Tape 28p extra if required.

SHOPERTUNITIES LTD.

Iliiiampa
Z "MAGIC EYE'tuning

level indicator

FIRST IMICIV

*ZTvA
WITHATa

WORLD FUMING GUIDE!
NO MOPE GUESSWORK -

INSTANT DATA at your firlgertlps -

enables you to ZONE&TIME INA FLASH

lB transmissions the world over

fl,Q'lTIMEEVff/ 17
s24NpAik-w AC/DC BATTERY/MAINS

eaggette
TAPE

RECORDER
&PLAYER
With remote

control

microphone.

FIRST

CLASS

MAKERS

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de -luxe portable BATTERY/MAINS tape recorder and player-and incredible
Shopertunities bring it to you for ONLY CIO '95! Due to our cut price we cannot
name first-class makers-but rest assured you're getting one of the BEST!
Expensive "PIANO KEYBOARD" CONTROL PANEL (or I aaaaa MASTER
SWITCH I) AND AUTOMATIC LEVEL CONTROL. No fiddling
with awkward tape and reels, just "slap -in" a cassette and off you go!
(Takes 30, 60, or 99 minute standard cassette tapes obtainable everywhere).
Amazing performance ensures perfect tap ngs and superb reproduction! Remote
control microplone. Rapid Rewind! Fast forward! Beautiful tone from a whisper
to a roar! What a gift! Complete-record anywhere, indoors or out!
Runs on standard batteries AND 220;240v. AC mains. Separate jacks for
remote control microphone, etc. Size 91 in. x Sin. x in. approx. Design can vary
slightly. With carry handle. WRITTEN GUARANTEE and full instructions.
(Recommended selling price C26.97!) OUR PRICE ONLY 110.95, post etc.
50p-NO MORE TO PAY! Sand quickly, test on 7 days mail order
approval from receipt of goods-refund if not delighted,
BONUS OFFER (one per customer)-Cassette tape, set of standard
batteries, AND microphone stand all far 55p , if required.

Send quickly to Uxbridge Rood address or call at either store,

_COMMERCIAL TRAVELLERS: Merchandising office at Holborn- - - - - - - - - - - - - - -
Dept. EE/NC122,164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON WI2 SAGE (Thurs. I, Late night shopping Fri. 7),

Callers: Access & Barclay Cards accepted at both stores.

Also :t 37 39 HIGH HOLBORN (opposite Chancery Lane), LONDON, W.C.1. (Thurs. 7) BOTH STORES OPEN MON. TO SAT. 9 until 6.
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against them. Wher p. & . is not shown the charge f

MAIL ORDERS: Same items have a postage and
any selection.g

charge shown

When both cl of goods are ordered the charge is I3p plus any p. & p.
charges shown. (Overseas eels). Telephone 01.692 4412.

DEPTFORD BROADWAY, LONDON, SES 414211ALL PRICES SHOWN INCLUDE V.A.T.
SWITCHES
Standard toggle swi SW20--
S P,S T., 20p; SW21-0.P.D T . 234p.
Miniature toggle swi : SW113-

P T Slp; SW19-13.P.O T., 64p.
Slider switches: SW3-0.P 0.7.. 154p.
Miniature push button: SW1-S P..
141p.
Foot o switch: SW12-
S.P,S.T . 46p.
Door switch: SWI4-5.P. Press for off.
10p.
Weer switches (rotary) -3.64p each.
5W4 -I pole. 12 way.
SWS-2 pole, 6 way.
SW6-3 pole. 4 way.
SW7-4 pole. 2 way.
SWB-4 pole. 3 way.

GROOV-KLEEN
de luxe model 42. £1.13.

MAINS ISOLATING
TRANSFORMERS
Is your bench safe?
Brand new, Hinchley, 200W.
fully shrouded. Pri. 240V:
Sec. tapped 210-240V. At a
fraction of the maker's price.
13 SO plus 72p p. A p.

LAMP FLASHERS
240V
Connect in series with lamp
supply to flash approx. once
per second.

Type 8 100W.
44p.
Type C 500W,
LI 36.

EA 1000 BARGAIN
This popular 3W amplifier
complete with comprehen-
sive data book showing
circuits for mono., stereo.
tone controls.
power supply.
etc. Our price
only /2 35, plus
13p P. & P.

CRYSTAL MICROPHONE 10 WATT AMPLIFIER module
A very neat, sen-
sitive microphone
for hand or table
use. Complete
with lead and 3 5
mm plug. L100.

DYNAMIC MICROPHONE
UD 13OHL
This sensitive, quality microphone is
uni-directional and is complete with
mute switch and 20 feet of cable and
plug. 100-12.000Ha. Dual ,rviciedance
600 U and 504 0

(6.60, plus 14p P. & P

MINIATURE
SPEAKERS
1* in. 80 All

4111111.11. n. 80 71p each.
211n. BOO

TAPE ERASER
whole reel of

tape in seconds. 240V
a.c. Full instructions
1210, plus 22p P. & P.

SCREENED CABLES
Single for mi., audio leads, etc. Sip yd
Twin, as above, common screen 10p yd
Stereo. two cores, individually screened II p yd
Four core with common screen 13p yd.
Four core, individually screened 30p yd.
Coiled screened leads, 20 feu long £1.05 each.

Input: 30mV into
10k 0 for IOW,

40 - 16,000 Hz.
Output: 3.8-160
Power Supply I2V
1470 plus 24p
P. 8 P.

PLASTIC
BOXES

for constructional
projects. White,

BPI
lid and screws.

BPI 41ons 3ins
I 1 ins -37p.
092 bins 4ins
24 ins -37p.

CATALOGUE

15p
POST FREE

PLUGS
Car aerial
Co -axial

In:
D.I.N. 2 pin (speaker) I Ip
D.I.N. 3 pin ISp
D.I.N. 4 pin

16 p

D.I.N. 5 Pin, IVY 14 p
D.I.N. 5 pin. 240 16 p
D.I.N. 6rn pin

lack, 2 mmmlack, screened I 1p
lack, 3 mmunscriened 9p

d I

lack, 3i mm screened 139
lack, fin unscreened 13p
lack, fin screened 21p SOCKETS
lack, stereo, unstreened llp Car aeriallack, stereo, screened 35p Co -axial, surfacePhone, plastic top Sip Co -axial, flushPhone, plated metal P D.I.N. 2 pin (speaker)
Banana amm, red or black 6 p
Wander, red or black 31p D.I.N. 3 Pin

D.I.N. S pin, 100.
D.I.N. Spin, 240
Jack, 2}mm
lack. 31, mm

Car aerial 1Sfp lack, fin unswitched
CO -axial 19p lack, fin switched
D.I.N. 2 pin (speaker) 16 p lack, switched
D.I.N. 3 pin 17 p Phones, single
13.1.N. 5 pin. 100 17 p Photo. 2 on a strip
D.I.N. S Pin, 240 17 p Phono, 3 on a strip I
lack. 3*mm 16 p Phono, 4 on a strip I Ip
lack, fin screened p Wander, single, red or black S p
lack, stereo, screened 37p Wander, twin strip 7 p
Phono, plated metal 1S3p B 4mm red, or black 6 p

LINE SOCKETS

RP
9p

p
7

PANEL NEON INDICATORS
240V
NI -Round. 9mm diameter. 33g.
N2 -Round, lernen diameter, 113p.
N3 -Oblong, 31 7rvirn. 32p.

CASSETTE ACCESSORIES
Head cleaning tape, in library case,

Cassette rack with teak ends. holds 10
cassettes in library cases. 72p. plus 12p
P. & P

CONNECTING WIRE PACK
Cont.ins 30 feet of stranded wire, S
colours per pack. I 1p.

RESISTORS
Carbon film
All 5%. high -stability. E I 2 values
4W, IP; 4W. lip; 1W, 43p; 2W, 6fp.
Wire -wound
SW. /10. IOW, 13p.

CONSOLE CASES
In plain aluminium, ideal for mixers,
instruments, etc.
Type W. A B C D Pr ce P.P.

in in in in in
GB20 e 9 33 2 3 LI 56 33p
GB21 10 9 Si 2 3 £174 33p
01322 12 9 Ji 2 3 LI 119 33p

TRANSFORMERS

d

b

I A I

CAR -CASSETTE VOLTAGE
STABILISERS
PUll for Philips and
recorders. Gives 73V stabilised output
when connected
to 12V + or- E
car circuit. Fitted
with 5 pin, 240
plug, 13.SS plus
16p P. & P.
PUI26. as above,
but for 6V record-
ers. Fitted with
COaitial power
connector, £355,
plus 16p P. & P

similar cassette

MAINS POWER SUPPLY
PP7S for Philips and
similar cassette recorders.
Input 240V a.c.; output
74V d.c. Fitted with
S pin, 240 plug. Ll IS
plus 16p P. & P.

ALUMINIUM BOXES
with lids and screws
Type L. W. D. Price P. & P.
GIO Nin 2fin 14,n 42p 16p
GB13. 4in kin I in 42p 16P
GB9* kin 2fin I fin 42p 14p

4in Vim 49p 19p
2f in 2in 42p 14p
2in lin 369 15p
4in tin Sip 20p
Sin 2fin 69p 2Ip
6in 3in 1111p 29p
Tin 3in LIU 29p

 These sizes fit
standard

veroboards

GBICISfin
GBI I
GBI2 3m
GBI3 6in
G1314 yin
GBIS Sin
GB16 10in

VEROBOARD
all with 0-250 Volt primaries. 0+1 015
Mini Site Matrix Matrix

MMI2 12V, 250mA + 12V. 250mA. 2 in Sin
3 in 3fin U p

U p 15 p
25 p

1111pMM6 6V, SOOmA + 6V, SOOmA. 24in 3fin

MM20 20V. ISOmA + 20V, 15OrnA.
3 in Sin 319 35p/1,12. plus 149 P. 6 P. I7in 24in 66pL.T. 17in 3fin 0.15 94pLTI 6 3V, 1 -5V -81p. plus 20p P. & P. Spot face cutter -44p

LT2 6 3V, 3A -96p, plus 28p P. & P. Pins, either site, pack of 36-11p
LT3 12V, 15A -96p, plus 28p P. & P. EdgeLT4 12V, 3A -L1.45. plus 33P P. & P. 24 way, 01-370LTS 9-0-9V. 0 -5A -83p, plus 23p P. & P. 24 way, 0 15-373p
1..76 12-0-12V, 1A -L104, plus 29p P. & P.
Multi -tapped BONDED ACRYLIC FIBREMT3012 0.12-15-20.24-30V. 2A -L216. B.A.F. wadding. 18in wide, lin thick. The idealplus 33p P. & P. lining for speaker encl 33p per yard.

P. & P. lyd 14p; each metre yard' 4p.plus 33P P. & P
MT60/2 0 -S -20-30-40.60V, 2A -L343.
plus 37p P. & P. CONTROLS
Charger
C7/01 IA -L1.16, plus 28p P. & P.
CT/02 2A-LI43. plus 339 P. & P.
CT/03 4A -L176. plus 33p P. & P.
Secondaries 0-5-11-17V.
Speaker Matching 3.5.160
Example: 160 speaker to 80 amplifier.
50 amplifier to 30 speaker, etc. ti S.

BATTERY ELIMINATORS
plus 22p P. & P. suitable for transistor radios and similar light

current equipment. Input 240V et.
I Output: PP6-6V d.c.; PP9-9V d.c.

Price /1.6.3. plus ISp P. & P.

RESISTOR BARGAIN PACK
of 100 fIN resistors. Tolerance 5% or better,
E24 values. Good assortment; our selection,
only SOp.

MAGNETIC COUNTERS

36 way, 0 I-48AP
16 way. 0 15-1SP

MINIATURE
ELECTROLYTICS

1 OAF 63V
SAF 63V

22µF 63V
131..F 63V
4.7µF 63V
65µF 40V
1513AF 63V
100 2SV
10s.F 63V
ISAF I6V
ISAF 40V
15µF 63V
22....F 10V
22AF 25V
22µF 63V
330F 6 3V
33AF I6V
33µF 40V
47AF 4V
47µF 10V
470 25V
47µF 40V
47µF 63V
68µF 6 3V
680 I6V
613AF 63V

100AF 4V
1000F IOV
1000 25V
100aaF 40V
100AF 63V
1500 63V
ISOcF I6V

7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
Bp
79
7p

13p
7p
7p
7p
Op

ISp
7p
7p

ISO#F 2SV
150µF 40V
I SOµF 63V
220µF 4V
220..F IOV
2.201.:F 16V
220AF 25V
220AF 40V
220AF 63V
330AF 4V
330AF IOV
3300 I6V
330s.F 63V
470AF 6 3V
470AF IOV
470AF 25V
470AF .40V
6110AF 63V
680AF 16V
680AF 2SV
680µ9 40V
000AF 4V
0013AF IOV
000AF 16V
000µF 25V
SOOAF 6 3V
500AF 10V
500µF 16V

2200µF 63V
2200AF 10V
3300AF 63V
4700µF 4V

Op
I39
15p

;:
13 p

p
'Sp
Up ,
7p

'3
B

CASSETTE MICROPHONE
260 Low impedance dynamic with remote
59 control switch. Fitted 2finrn and 34mrn

ISp
13p plugs. O.N. plus ISp P. 8 P.
Up
13p ! ELECTROLYTICS
15p 1pF 450V lIp I 000µF 50V 46p
Up 2AF 450V 229 2000AF 15V 43p
16p 4pF 350V ISp 2000pF SOV Up
13p 5µF 450V 111 p 2500pF 25V 501.
ISp I 6pF 450V 2500pF SOV 1169lip 25µF 2SV 'lip 3000µF 25V Up
lap 15pF SOV Ip 5000µF 25V 669
ISp 32AF 450V 309 5000pF SOV /1.11
11p 50µF SOV Ilp 11-11pF 450V 20p
16p 100pF 50V Ilp 11-160 450V Up
Up 1S0pF 2SV 1Sfp 16-16pF 450V 10p
Up 1.50pF 50V 19p 16-324.0 450V 69p
16p 500pF 15V 20p 32-32pF 450V Up
2.110 500pF

1000µF
5015V V 1734 50-S0pF 350V 41p

Log. or Lin.
Single, less switch, ISp
Single, D.P. switch, 1119
Tandem, less switch, 44p
Sk 0,10k 0.25k 0.50k 0,1004 0,250k 0, 500k 0.
IN (3, 2M O.

Brand new, neat, 48 volt,
I S digit counters. 66p.
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Which of these 161 career
opportunities could earn you £10.

£15...even £30 extra a week?
In a job you
really enjoyHow to qualify in your

spare time for a better job
Make yourself worth more and you'll

earn more. It's as simple as that. There are always plenty of people
to do the routine work - but, right now, key jobs are going begging
for lack of suitably qualified men to fill them. The basic qualification
is technical know-how. When you've got that, you're in demand
- out in front.

Are you ambitious - willing to set aside about 60 minutes a
day for home study ? If you arc, B.I.E.T. can give you the technical
knowledge you need
- change your entire future

rospects.

Its easier
than you think... I

Make no mistake about
it - you could do it. Most
people have unused ability.
A low-cost B.I.E.T. course I
helps you discover this hiddcn
ability - makes learning
enjoyable and so much easier
than it used to be. The
B.I.E.T. simplified study
system gets results fast.

We've successfully
trained thousands of men at I
home - equipped them for
higher pay and better, more I
satisfying jobs, steered them
safely through City and
Guilds examinations -
enabled many of them to put I
letters after their name.

With the help of
B.I.E.T., you too could soon
be on your way to better things.

ACT NOW -

Choose from this list

R
.Inst. Motor Ind. 10 A.E.C. Cert.

!
Mainten. Eng.OAuto Engineer. 8 
Mechanical Eng. ID Auto Repair
Sheet Metal Work 0 C& GAuto. Eng. 8
Welding U Garage

ELECTRONIC MAA IMI Dipl. 01Management IDELECTRICAL A

A.M.S.E. (Elec.) 0 Motor Vehicle
C & G Agri, Mechanics 0 st

Mechanics 0 CONSTRUCTIONAL I
C&G Elec. Eng. 0 A.M.S.E. (Civil) 0
C&G Elec. Inst. Di Architecture 0 II
C& G Elec. Tech. 0 Building
Computer Etei t. 0 Building Drawing a
Elec. Maths 0 Build. Foreman 0 1
Elec. Science 0 C &G Agri,
Electronic Eng. [1 Mechanics .
Electrical Eng. 0 Carpentry &Join.
Install & Wiring 0 Civil & Municipal
MANAGEMENT & Engineering 0
PlIODDCZIN t on s!

IA.0trolEngineering
Frog. 0 rurtMn

Electronic Data Surveyors

Ilrocessing

0 Institute
Estimating gr if Works

I

DISCOVER FOR YOURSELF
1 n re. ,co7il la n 0 Inst.''d r ao ut Builders 0 11.11

I F oremanithip Health Eng.

to find out how we can help
It costs no more than a stamp I silnasnLagMeamrkeentting

Metrication
Inst.

Highway
Works sgto

0 II
you. Tick the subject that Fainting & De,.
interests you. Then post the Motor Trade Man A

Network Flan. Public Hygiene
Road Engineer.coupon (or write). We'll send Numerical Cont. 0 Structural Eng.

you an interesting 76 -page book  Operational
that will open up for you a II Research 0 ...mySurveying o I

Personnel Man. n ..........whole new world of opportunity
- and it's FREE

Planning Eng. c.) C
Inst.

iamnll of Enir.

B.I.E.T., Aldermaston Court, Quality Control 0 Farm Science H IP d ti F n

Reading RG7 4PF. Salesmanship D General Educat.
Storekeeping n Gen. Plastics
Work Study 10 Pratt. Maths

Pratt. Slide RileWorks

IDRAUGHTSMANSHIP 1,,,,IItpo., R
Management 0 l'ure & A pollee

A.M.I.E.D. 0 Rubber Tech. DDesign of Elec. , sales Reporten 0Machines
..--, Tech. RDie at Press Tool r, WritingDesign
.--., Timber Trade H 1

E 1 ca I
Draughtsman- University Ent 0

Gen. Draughts-
manship

Jig & Tool Des.
Tcchn. Drawing
RADIO A TELE-
COMMUNICATIONS
Colour TV 0
C & G Radio/TV/

C&G Telecomm.
Electronics 0 GCE 1
Tech 0

Pm, Radio Elec.

Ra(ithdio Arne en, 0 s tick here]
N._

kit)
Exam.

FREE
76 -PAGE BOOK
can put you on the road to
success th, ough a B.I E
Home Study Cout se. It's
yours for the asking. without
obligation Post coupon
for your FREE COPY
TODAY!

1,,,

U

MECHANICAL Radio Servicing I
Repairs.\ NI S.E. (Mech.) 0

C & G Agile. Radio & TV Fng.
Repairs

Mechanics 0 Trans. Coors- 0 I
Diesel Eng. n TV Main. & Serv.
Eng. Inspection 0 AUTO A AERO
Eng. MetallurgY n Aero Eng.
Inst. Eng. & Tech. 0 A.M.I.M.I.

IT PAYS TO BE OLIAUFIED POST TODAY FOR ABETTER TOMORROW

To B.I.E.T..

O C N\ I
00 PLUS 58 1

'0' &'A'
LEVEL I

SUBJECTS

Aldermaston Court, Reading RG7 4PF CE, "FF24
P.nase send lull details and FREE 76 -Page Book. wOhoul obligation.

NAME
Block Capitals Please
ADDRESS

OTHER SUBJECTS AGE B I ET

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

P.0.13011E119
-- not with the

demi-
esio
33PC

(t /

v..c.,

4
Ilp
is

electronics engineer enabling
him to prepare in minutes a
perfect PCB.

with a free -flowing etch -resist
ink. Simply draw the

A fine; tipped marker charged

A unique drafting aid for the

desired circuit onto copper
laminated board-etch-
clean.

The circuit is ready to use.

a

NO MESS- NO MASKING
A perfect circuit every time !

The Decon-Dalo 33 PC marker is now available in France, Ger-
many, Italy, Switzerland, Austria and all Scandinavian countries.
Send for details of local supplier.

Please send me further details on the 33PC:

Name

Address

Post to: DECON LABORATORIES LTD.
FREEPOST
PORTSLADE, BRIGHTON,ENGLAND
(No Stamp Needed) Phone 0273 414371
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FREE BOOKLET
All types of
TRANSISTORS - RECTIFIERS
B RIDGES-SCR's....TRIACS
INTEGRATED CIRCUITS
F.E.T.-LIGHT DEVICES
OVER 1500 DIFFERENT 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

Semi -conductor Users
ENTIRELY NEW 1973 EDITION (ask for booklet No. 36)
SEND FOR YOUR FREE COPY TODAY
INTEGRATED CIRCUITS VERY IMPORTANT. ONLY branded I C's

are to the FULL manufaCturerS speeficabonS.
ALL others are not. Henry's sell only branded Integrated Circuits... From TEXAS

I.T.T.... FAIRCHILD SIONETICS. So why buy alternatives or under
spec. devices when you can purchase the genuine article from us -ex stock ...need we so, ',co.'

1)1.2

85.74002
5574015
$\741115\
574025

55741135
1457403A 5
057404N
S 57405N
N 57405 N

S574005
0574075
5574005
$574095
1457409 45
S574105
14574115
0574125
057412A
574135

N574145
14574105

74175
N74205

0574225
057422.45
S574235
8574252
S574275
55 74205
14574305
5574325
5574335
557433
557437
5574305
057430A
8574405
857441 15
5574425
557443N
5574445
1457445N
N574405
57447 45

11 I, .29 Air

20 0 18 0 16 S574405
20 0 18 0 16 8574505
38 0 88 0 33 14574515
20 0 18 0 16 0574535
20 0 18 0 18 5374343
28 0 38 0 33 05 7401.5
24 0 21 0 18 55747115
20 0 18 0 16 $si7.17'.:2
44 0 44 0 38 557.1735
40 0 38 0 35 574745
40 0 38 0 35 0574755
25 0 22 0 19 5%74705
33 0 33 0 28 0574005
44 0 44 0 38 74(5
20 0 18 0 16 5375...r3
26 0 23 0 21 5274035
28 0 28 0 25 74.,7S
38 0 38 0 33 0574.115
30 0 27 0 25 5574.95
72 0 72 0 63 5574911\
30 0 27 0 25 $2 7491 \
30 0 27 0 25 I 5574325
20 0 18 0 16 5574535
28 0 28 0.25 !
38 0 38 0 33 0274,15\
37 0 34 0 82 5574965
87 0.37 0 82 05 74100 5
37 0 87 0 32 55741045
43 0 43 0 87 05741035
20 0 18 0 16 $27-11075

37 0 37 0 32 05741105
43 0 43 0 38 0741115
57 0.57 0 50 55741165
43 0 43 0 37 557411.5
43 0 43 0 37 5741192
67 0 67 0 50 05 741205
20 0 18 0 16 55741215
85 0 79 0 73 1

$t 5741222
NI 0 79 0 73 5741235
60 1 27 1 13 55741255

-50 1 27 1 13 537412115
16 2-16 1 89 5741222
16 2 16 1 89 1 5741365
80 1 80 1 67 $N74141

T)pe 1/11 11.29 30(99292 pip
, , J 52

si; ii 1 I 44 I 44 1 28
5741172 2 30 2 30 1 83

7.11.155 2 01 2 01 1 63
5v.41,,05: 2 80 2 30 2 01

5741915 1 15 1 16 1 00
.37413300 1 09 1-09 0 95

5741545 2 30 0 80 2 01
SN7.11:,55 1 15 1 15 1 00
55741562 1 09 1 09 100
5741.,75 1 09 1 09 0 95
5741595 2 44 2 44 2 14
5741015 1 58 158 1.38

557411;151 58 1 58 1.38
5741625 1 58 1 58 135
5741035 1 S8 1 58 1 38

55741.145 2 01 2 01 1 76
5N7.116:iN 2 01 2 01 1 76

32 4 32 3 78 55741005 2 16 2 16 1 89
76 0 70 0 68 5N741675 4 10 4 10 3 69
10 1 00 0 90 557417.5 2 88 2 88 2 52
75 0 70 0 63 $5741715 5 76 5 76 5 04
75 0 70 0 68 027.1173N 1 66 1 66 1 45
85 0 80 0 75 557.11742 1 80 1 80 1 57
85 0 80 0 75 $57417.7.5 1 29 1 29 1 13
00 0 90 0 83 5N7.1171,2 I 44 1 44 1 26
16 1 89 1 89 0574177 5 1 44 1 44 1 2660 0 53 0 45 53741.0N 1 44 1 44 1 26
60 0 53 0 45 .3741.13 5 18 5 18 4 53
51 0 51 0 46 55741.25 1 44 1 44 1 26
57 0 57 0 50 $57.11045 2 16 2 16 1 89
86 0 86 0 75 $5741.955
16 2 16 1 89 2 16 2 16 1 89
00 0 90 0 83 5741005 6 48 6 48 5 67
92 1 92 1 68 537419113 2 30 2 30 2 01
Ob 1 06 0 92 53741915 2 30 2 30 2.01
57 0 57 0 50 I 55741525 2 30 2 80 2 01
80 0 SO 0 70 0574193N 2 30 2-30 2 01
44 1 44 1 26 1 55741945 1 72 1 72 1 51
69 0 69 0 60 05741995 1 44 1 44 1.26
69 0 69 0 60 057.11107!; 1 58 1.58 1.38
72 0 72 0 63 05741!075 1 68 1 58 1.38
63 0 63 0 55 55741555 3 16 8 16 2 77
00 0 90 0 80 5375199N 2 88 2 88 2 62

50 1 27 1 13
20 0 18 0 16
20 0 18 0 16
20 0 18 0 16
20 0 18 0 16
20 0 18 0 16
33 0 30 0 27
38 0 38 0 34
44 0 41 0 37
48 0 48 0 42
59 0 55 0 51
46 0 36 0 32
80 0 70 0 50
25 1 10 0 95
87 0 80 0 72
20 1 10 1 00
87 1 87 1 63
50 0 50 0 44

LARGER QUANTITY AND 01 M. PRICES PHONE (01) 723 3646. PRICING OFSN74011 S RIES IS CALCULATED ON THE TOTAL NUMBER ORDERED
REGARD ESS OF MIX. SN74 ... HIGH POWER .. . SN74 .. LOW POWERSERIES IN STOCK . .. SEND FOR LIST 36. FREE ON REQUEST. LOW PROFILE
SOCKETS 14 PIN ... ISts 16 PIN... 17p. 8 PIN ... 14p

TRANSISTORS A SELECTION FOR FULL LIST SEND FOR
BOOKLET 36 TODAY

.57.13 10p 12p 1117.13 359 15'36 659 7.TX inm 15051'107 350 III' 1",i, 859 1'10111. 559 111'44 1115 ZTX300 14p.51'125 200 15'1:9 1 00 I ; ET1 I I 01'45 lsp ZTX302 lipAI1.7 20p 15155 250 55p 0171 15p 272500 15p51'117 3bp
17 15p

k:T I15 75p 01'7.1 ski 211301 40p.5.'131. 65p 81'171 20p (: ET50 55p 01'77 550 25697 1110A I/149 500 111'172 139 I.M309K (11'51 289 25700 10p.Shrill 89p 111)124 80p 187 01'53 25p 25930 20pA1.1.1.1 89p 150131 409 515TI2 I 25p (5'140 659 25557 4595C117 209 11F115 220 MJE340 50p (0'170 259 251132 gipFI I 5 509 i 15(100 33p YU 1.:5211 85p '200 55p 251304 229AF199 339 11(194 189
1 31.1E3055 01'202 90p 251613 110pA 1,1.. 409 111'213 250 759 ()1171 100 251671 1.005(239 449

I 111134 559 MPFI05 489 01IP12 55, 952147 769.5.1'77 8091 If X55 229 SKT217459 0111100 459 252160 69915115 109 111,150 20p 5 li 1464 609 1.340A 209 252920 10p11.213 5p 11(151 209 053 609 T I 1.205 25p 2531153 20p
111'1117 12p 15(\'0,4 459 045I 10p TIP.29.3 49p 953034 45011) 'In. 12p It (V 90 769 03.200 89 T I 1'305 58p 2 53055 469

'105 128 111.130 8251 052112 10p T i.31.5 619 253440 509
1)1110.0* 14p 1152 20 150 01'16 85p TI1141.4 749 253442 11011(113 169 51.1115 2.20 01'20 125 TIP42.4 900 253525 80911r147 129 111'100 169 01270 85p TI543 26p 253614 699141.10,.11' 149 111'127 159 141'35 55p 14051 25P ..2N370*2 lip

253714 160
223771 175
253773 2 25
253790 2 25
253519 369
253000 759
253903 160
254002 14p
2541211 lbp
2541171 358
2515457 369
28001 600
28020 8 90
20303 709
40250 45P
40301 4bp
40302 40p
4040. 509
40450 75p
40030 1 00
40430 55p

TBA800 S WATT I.C.
Sortable alternative to
SL4O3D. 5'30 volt oper
ated. 806 ohm S watt
output.
With circuits and
data LI 50

S inclair IC12
with circuits and data

watt IC with printed
circuit board
28 volt operated LI 80

S

ZN414 IC
Integrated circuit radio as
featured by many magazines
(PW Jan. 73 Reath,*
Ref. No. 19 for 180) LI It

Toshiba Power and
Preamplifier modules
TH11613P 20 watt
Power amplifier 22-042
or single 45 volts
operated L4 57
TG61114P Stereo on
two channel preamplifier. L1 SO
(circuit book No. 42 once SOW

Ultrasonic TransducersTransducers
Operate at 40Khz up to 100 yds.
Ideal remote switching and signalling.
Complete with data transmitter and
receiver new I.C.
Per pair LS WS

311115F 7 SEG.
I.C. size complete will
data price L2 each or
4 for 17
(digital clock circuits
ref. No. 31, 15p)

TRANSISTORS SPECIAL OFFER
2N3055

25 47p ea
100 420
500 39p

1000 34p

B Y127
25 12p ea

100 10p
500 9p

1000 8p

AFI17
25 15p ea

'00 I3p
500 12p

1.300 Ilip

0C38
25 46p ea

100 42p
500 31p

ZENER DIODES 1000 34p
400 row BZY88/ I

BZX83. From 3 3
volt - 33 volts 10p LINEAR I.C.
each

1 3 watts 5% Mini-
ature Tubular'
IN4700 series.
From 33 volt - 33
volt lip each.
10 watts. Sand
Mounting. ZS
series 6.8 volts -
100 volts 5% 4110
each.

SILICON
RECTIFIERS
1 amp series
IN4001 to IN4007
From Sp ea
I 5 amp
PL4001 to PL4007
From Sp ea
3 amp
PL7001/1N5400
From 14p ea
Send for full 11,136

MORE OF
EVERYTHING

AT
HEN RY'S
See pages 499-501,
and Back Cover of
this magazine.

BEST VALUE

'02C (T05) 7Sp
-09C (T05) 3900

709C (13.I.L.) 39p
r23C (T099) 1100

123C (D.I.L.) Np
728C (D.I.L.) 45p
128C (TOM 45p
741C (T05) SOP

I

741C (D.1.L.) Np
747C (TON) LI Op
748C (13.1.1-.) 6IP

Semi -

Conductor
QUANTITY

DISCOUNTS
18% 12 , 15%
25+, 20% 1N+
Any one type
except whro
quantity
discounts shown.
Min. order LI 00
please.

TRIACS - Stnd. mounting with
accessories
3 AMP RANGE 1-11
Type P.I.V. Pry. ea
SC3SA 100v Sep
SC35B 200v 859
SC35D 400v Np
SC35E 500v LI 20

AMP RANGE
SCIOA 100v Np
SC4013 200o OSP
SC4013 400v 61 26
SC40E SOOv 61 SO
16 AMP RANGE
SC45A 100v ft OS
SC4513 200v Cl 15
SC450 400v L1.45
SC45E SOOv 611 85
15 AMP RANGE
SCSOA 100v L1 45
SC5013 200v L.1 05
SCSOD 400v Cl 95
SC50E 500v L2 25
TRIACS - Additional Types
40430 TRIAC (1066) lip
40669 TRIAC (Plastic)

Np
40486 TRIAC (1051 75p

JAmp
T048

NEW RANGES
BRIDGE RECTIFIERS
FEATURES SMALL SIZE AND
LOW COST Sizes. are approx.
258M A QUARTER AMP
1302105 50 PIV 16p
B02510 100 PIV 18D
} a a a e"cfia.
LAMP 1.11 Pricing
Type P.I.V. Price ea
805/05 50v 210
B05/0 100v 22p
B05!20 200v 23P
B05140 400v 259
805160 600v 27p
04 a (1. a -,1,- dia.
I AMP P.I.V.
81,05 500 2Sp
B1'10 100v 2Sp
B1/20 200v 28P
B1'60 600v 3013

(1.1 a it. x -A" dia.
I AMP P.I.V.
W005 50v 29p
WO1 100v 31p
W02 200v mp
W06 600v 358
if a f" Tubular
2 AMPS P.I.V.
82'05 50v
82110 100v
132'20 200v
B2'60 600v
82/100 1000v
Pi a "L a sir" die

35p
41p
4Sp
Np
55p

4 AMPS P.I.V.
B41100 1000 55p
84.200 200v Sip
B4/400 400v 659
B41600 600v 750
B4 800 800v LI N
(Ha a -4," dia.
6 AMPS P.I.V.
B6 05 50v 65p
BO 10 100v 79p
B6 20 2000 SOP
86140 400v 960
86;640 13009 LI NI
(H a )1.. ,)," dia.

SILICON CONTROLLED
RECTIFIERS
Type
ONE AMP (T95) P.I.V
CRS I 05AF 50.
CRS 1'1OAF 100v
CRS Lr20AF 200v
CRS 1 40AF 400v
CRS 1 60AF 6009
THREE AMP (T948)
CRS 3'05AF 50v
CRS 3,10AF 100v
CRS 3120AF 200v
CRS 3/40AF 400v
CRS 3 60AF 600v
FIVE AMP
CRS 5.400 400v
SEVEN AMP (T648)
CRS 7'100 100v
CRS 7 200 200v
CRS 7x400 400v
CRS 71600 600v

1-11

361:0
360
35p
450
SSP

460
40p
4Sp
35p
65p

11611

Np
670
8511
11511

All types offered subject to availabilty. Prices correct at time of press E. 6 0. E. 10 "  VAT to be added to all orders. UK post, etc, I So. per order.

Henry's LIMITED
EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-4028381 I Open. -
354 -356 High Fidelityand TapeEquipment01-4025854/4736 94^,-6P,"
309 PA -Disco -Lighting High Power Sound 01-723 6963 6 days  week

Al/ stores303 Special offers and bargains store
open all desAll mail to 303 Edgware Road, London W2 1BW
Saturday
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UK's

LARGEST RANGE

OF KITS &

GADGETS

TEST

EQUIPMENT

MULTIMETERS
(carr. etc. 30P)
200H (M210) 20K/Volt Slinnine with Cary I IS
TLH330 2K/Volt Robust with case 4 9S

U4.37
10K/Volt Steel case. AC up to 40 KHz 4 95

U4.324 205/Volt with AC current ranges $ N
AF105 SOK/Volt with Leather case LSO

U4313 20K/Volt AC current. Steel case III SO

U4341 Plus Built in transistor tester 16 N
Model 500 30K/Volt

9 13

OTHER EQUIPMENT
SE250B Pocket Signal Injector 1 N can 1So

SES00 Pocket Signal Tracer I SO carr 15P

TE15 Grid Dip meter 440kHz-
280mHz 13.45 corr. 300

TE40 AC Millivoltmeter 1 2mHz 1$ 7S carr. 35p
TE65 28 Range valve voltmeter 19 25 Carr 400
TE200 120kHz-500mHz RF Generator

If 9S carr. 40P
TE22D 20H1-200kHz Audio Generator

IS 7S carr. 40p
SE350A Deluxe Signal Tracer 9 95 can. 20p
SE400 Volts/ohms/R-C sub

RF pen. 11 25 carr. 200

A SELECTION OF
INTERESTING ITEMS
C3025 Compact transistor tester 5 50 o a p 15o
E1300 Mono wag. cart. preamp 1 95 P & p 15P
E1310 Stereo meg. cart. preamp 4-11Sp& p 25P

Easiphone telephone amplifier 6 ISP & P250
01203 Teleamp. with PU coil 380P & p 20P
11.1 Door intercomrn and chime

11 9Sp&P 25P
Chattahte (lights as you talk) 13 N p a 0 200
1 Kw Dimmer/controller 3-N P & p 10P
9" Twin spring unit For 2.75 p & p 15P
16" Twin spring unit Reverbs 6511p&p25P
Car Tachometer Electronic 7.51 pa. P 15P

VHF 205 Marine band converter 395 pap 15p
820054 Ch. mic. mixer 2 Impit,p15p
82004 2 ch. Stereo miser 4 7504 P150

BUILD THIS
RADIO
Portable MW 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 El rN (battery no. carr etc 32i,

BUILD THIS TUNER
MW/LW Radio Turner to use with any amplifier
Features Mullard RF/IF module Ferrite aerial, built
in battery. Excellent results. Size 7" a 21" a 3)".
All parts CI 8S, carr 15p.

FIBRE OPTICS
o 01 Darn Mono Filament Et  541 per 25 metre reel
0 13 Dram 64 Fibres Sheathed. Et 00 per metro
SPRAYS 15rnm fh. e Tres E9 50

PANEL METERS  TRANSFORMERS CONTROLS  RELAYS

IRONS  TOOLS  VALVES  POT CORES MOST TYPES OF COMPONENTS

You need a catalogue! 55p post paid complete with Discoent Vouchers-
KITS BY

UK LTD
EASY TO BUILD -

EVERYTHING SUPPLIED
Model No.
310 Radio control receiver
300 4 -channel RIC transmitter
345 Superhet RIC receiver
450 TV sweep generator
455 AM signal generator
460 FM 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
480 Electronic voltmeter
4a5 0-12v 300mA STAB. supply
570 LF generator 10Hz-I mHz
575 So. ware generator 20Hz-20Khz
590 SWR meter
620 NI -CAD Charger 1 2-12n
630 STAB Power supply 15-12v 0 25-0-1 A
690 DC motor speed Gov.
700 Electronic Chaffinch
705 Windscreen wiper timer
760 Acoustic switch
7113 Metal Detector (electronics only)
790 Capacitive Burglar alarm
810 Dynamic Compressor
835 Guitar preamp.
840 Delay car alarm
875 CAP. Discharge ignition for car engine

(-Ve Earth)
80 Scope Calibrator

255 Level indicator
430 3mHz Millivoltmeter
525 120 -160n -Hz VHF timer
715 Photo cell switch
795 Electronic continuity tester
860 Photo timer
871 Slide projector auto feed control
235 Acoustic Alarm for driver
465 Quartz XTAL checker

N
75
es
24
2S
91
18
87

211

Si

IS
SS
79
18
83
 51
se
44
$7
24

 47
IS
63

ssN

87
27
16
71
75
20

N
N
SS
23

113"

72
N
89

ALL KITS CFFERED
SUBJECT TO
STOCK
AVAILABILITY

MULTI -USE & RADIONIC KITS
10-1 10 Projects
50-1 10 Pro,ects
150-1 150 Projects
Telephone Communicator
520 20 (Elec.)
)(40 40 (radio)

} Projects

(carr /packing 40p)
All transistor circuits with hand books

3N
II IN

13 20
7 21
4 95
9 45

All types oSered subject to availability.
Prices correct at time of press E i 0E.
195 VAT TO BE ADDED TO ALL ORDERS.
UK post etc 15p per order

Henry's LIMIED
EDGWARE ROAD, W2

SEE FACING
PAGE FOR
ADDRESSES

Henrys
1974 Catalogue

"41 "M °VIM:Ma

GARRARD BATTERY TAPE
DECK
GARRARD 2 speed 9 volt tape decks. Fitted record/
play and oscillator/Erase heads. Wind and rewind
controls. lakes up to 4" spools. Brand new com-
plete with head circuits
Ef SO carr. 30o

TOP QUAL-
ITY SLIDER
CONTROLS
60rnm stoke high
quality controls com-
plete with (nobs (post.
Mc. 15p any quantity)
Singles Leg and Lin
5K, 10K, 2211, 505,
250K, 500K. 1 Meg
45p each.
Ganged Log and Lin
10K, 22K. 50K. 100K
250K, 611p each
(Quantity discounts
available)

Complete with knobs

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

C2-1111

r '18' Med Impedance
£2-N

R730/E73 2 track mono
Record/Erase low imp
7Sp pair.
Erase Heads for '17' and
'18' 7Sp
'63' 2 track mono.
Hi imp. 11.75
'43' Erase Head for '63'

75p

(Post. Mc 15p any
I quantity).

SINCLAIR & MINIATURE
AMPLIFIERS
AMPLIFIERS (corr.. etc 200)
4-300, 0 3 watt 9 volt SINCLAIR UNITS

1.75 1
(carr. 20p)

104, 1 watt 9 volt 2.20 I Z30 3.57 Z50 4-37
304, 3watt 9 volt 2SS Stereo 60 Preamplifier
S55, 3 watt 12 volt 2  BS r

7.97
E1206, S watt 72 volt 4 SO P25 E3 67, PZ6 0137
608, 10 watt 24 volt 4.10 PZ8 (for Z50) £6.77
410,10 wenn volt 4911 (TRANS E2 9S)
Z30, 15 watt 30 volt 3.57 AFU EI 45
E1206. 30 watt 45 volt

9-7S
Z50. 30 watt SO volt 4.37
E1210, 21 -r. 21 watts

12 volt S 2S
RE500, 5 watt IC mains

operated Amplifier
with contro s 81.30

SAC14, 7 + 7 watt
Stereo with controls

U1111
SAC13. 15 + 15 watt

Stereo with controls
L1101

SINCLAIR
PACKAGE DEALS
Post 25p
2 s Z30, Stereo 60. P25

IS 9S
2 1 Z30. Stereo 60. PZ6

18 N
2 a 250. Stereo 60, PZ8

2$ 2S
Transformer for PZ8

2 IS
PROJECT 605 KIT 19 115

POWER SUPPLIES FOR
EVERY PURPOSE
(All cased unless stated chassis)
470C 6/71/9 volt 300 MA (includes Multi -Adaptor lot

Tape Recorders. etc.) 1 115 post 200
Car Lighter Voltage Adaptors 300mA (State voltage

15r, 70, 9v) 1 95 es. pest 25p
SC202 3/6/7)/9 volt 400mA
HC244R Stabilised version
P500 9 volt 500mA
P11 24 volt 500mA (chassis)
P1526/28 volt 1 amp (chassis)
P1060 12v I amp (chassis)
P1061 45v 0.9 amp (chassis)
P12 41-12 volt 0 4-1 amp
5E101 A 3/6/9112 volt 1 amp (Slab
RP164 617)/9/12 1 amp (Stab )

325 carr. 30p
1.2S carr. 30p
2-N post 20p
2-N post 200
2 79 post 20p
3 2S post 20p
4 MI post 200
6.7S post 300
9.1S post 250
9 95 post 300

Everyday Electronws, October 1973



STEREO AMPLIFIERS
(Carr./packing 50P)
AKAI AAS200 11.71

A A5500 78 NI
AA5800 117 SO

AMSTRAD 1C2000 Mk. II 25 Ill
4000 23 16

EAGLE TSA149 25.16
TSA151 34 IS
AA2 SA IN
AA, 42 45
AAS 55 N

HOWLAND WEST DA1000 2245
HENELEC WEST Kit 28 50
HENELEC TEXAN Built 35 N
NIKKO TRM300 25-N

TRM400 32 MI
PIONEER SA500A 34 2S
ROTEL RA310 3$ 05

RA610 54 9S
RA810 7S 7S
RA1210 92 SO

SINCLAIR

TANDBERG
TELETON

3000 28
TA300
S A Q20613 22
SA0307 22

uGA202
STEREO RADIO TUNERS
(carr./packing 50p)
AKAI AT550

AT500
AMSTRAD 3000
EAGLE AA8

TST152
HENELEC Stereo Kit
HENELEC Stereo Built
HOWLAND WEST DA1000T
PIONEER TX500A
ROTEL RT320

R1620
SINCLAIR 2000

3000
TELETON GT202
DECODERS /
SYNTHESIZERS
(care. etc. 300)
AKAI SS1
DYNACO OUADRATOR
EAGLE AAIO

AA26
TATE 1
TATE 3 } Chassis
TATE 4
TATE 7 Boxed
MATCHED SPEAKER
SYSTEMS
Recommended pairs 8 ohms
(Carr. / Packing ft 50 pair)
MARSDEN HALL
110 10 watt
150 15 watt
AMSTRAD 20 watt

Acousta 1500 15 watt
Acousta 2500 20 watt
DYNACO
A10
A25
A35

20-60 watts

WHARFEDALE
Denton 2 18 watt
L inton 2 20 watt
Triton 2S watt
LEAK
160 18 watt 33-N pr.
250 18 watt 42-S6 pr.
CELESTION
120 20 watt 35 N pr.
COUNTY 25 watt 31 59 pr.
15 30 watt 47 95 pr.
44 44 watt 79 95 pr.
UK's largest stockists for KEF
Acoustic R ch, klordaunt Shod
 Cambridge Audio speakers. In
stock and on demonstration. Phone
for k t price.
RECORD DECK PACKAGES
(carr./packing 75P)
(HL) SP25 III/800 or H
(M) SP25 III/M756S
(HL) AP76/6800
(A) AP76/M756S
(HL) GL75 P/C
(HL) GL75 P/C G800
(HL) GL75 P/C 6800E
(HL) MP60 (TRD1) 6800

14170 (TPDI) G800
Pioneer PL12D
Thorens T0165

ye
N
N
ss:

111151
94 56
23-5S
46-50
29.45
21 N
24 95
2S 35
46 7S
311 9S
S7-95
2$ 95
26 N
SO 54

39 70
16 90
12 00
11 35

7 OS
IS 75
IS 95
25 N

19 N pr.
23 50 pr.
33 SO pr.

24 NM.
28 54 pr.

41 N Pr.
65 N pr.
78 N Pr.

24 46 pr.
31 N pr.
37 75 pr.

15 9S
111 45
24.75
27 35
32 SA
SS SI
37 56
16 2S
1501
21 7S
43 SO

DISCOUNT HI-FI, TV, TAPE AND CAR ENTERTAINMENT
low prices means less VAT Henry's give full guarantee's and demonstrations for callers. Plus big savings.
Also at Modern Electric, (Si tail) Ltd. 120 Sr,&ties°, , Ay er,e W I Your Sony di air r

STEREO MAGNETIC
CARTRIDGES
(care. etc. 15p)
SHURE
M3Din 320
M44.7 3 55
M44E 4 25

M44G 429
M75/6/11B 11 7$
M75 EDIT 8 SO
M75 EJII 7-N

M55E 4.93 M75611 7 25
GOLDRING
G850 2 SS G80052 IS 60
G800 3 75 0820 $ 711
G80011 3-N G820E 111 N
G800E S 7S 6820SE 13 35

036 C IA 73 030 I WI
C)32 8 711
GRADO
FTR 5 25 FTE II -25
F3E 11 23 MZ 18 71
EMPIRE
909EX 7 25 999SEX IA 75
949E% 9 25 999TEX 14 95

STEREO COMPACTS
Complete with Speakers
(corr./packing LI -25)
Fidelity UA3
Sanyo G2001 KL
Sanyo 62615N
Sanyo GXT452OKL
Sanyo GXT4730KL
Philips 6E908
Philips RH802
Philips RF836
Philips 6E826
Philips RH813/RH142
Philips RH811/RH421
Philips RF839
Philips 6E829
Philips GF815
Philips 6F808
Philips RH814,101411
Philips 6E603

8 TRACK STEREO
HOME UNITS
(carr/packing 700
A merles ACR301
(with MW/FM stereo radio)
PORTABLE TV
BATTERY i MAINS
(carr./packing LI 00)
Elizabeth T9 9"
Crown 9TV 9"
Elizabethan 112 12"
Teleton TW12 12"
Sanyo 101150 12"

311 N
125 SO

71 11
163II
97 04
011 65

151 IS
S7 2*
41.7S

129 SO
114 95
53 95
39 95
47 75
55 75
93 54
1S IS

411 10

45 SO
46 SO
43 IS
46-9S
45 9S

Mole .

to sell

la 11250
OUR PRICE

CARRY YOUR MUSIC ANYWHERE

Actually the Price far
the quality of

the superb player It

is of beautiful
quality both in

sound and looks
Features wind

rewind volume and
lone controls Speaker is

irgoodrndeed Comes complete
th earphone batteries Full

(Al (rUt
guarantee Optional adaptor to

184143APIN Et 95 run off car or mains
11151111PM II 35

DOLBY / NRU
(cam/packing 30p)
Teleton SNR100D 2959
Philips N6720 ISM
Teak AN60/ANEW'AN180 stocked
BATTERY CASSETTE
RECORDERS
(care. etc. 30p)
Amore" 100
Wien ETION
Philips EL3302

142203
N2211

Sanyo M1101
M1102

II -69
11.14
14.46
16-39
19.N
13N

12.95

10% VAT to be added to all orders.
Prices 6 description correct at time of press EACIE All goods offered sub; ect to
stock ayAlabotz

Henry's LIMITED

EDGWARE ROAD, W2

BATTERY I MAINS
CASSETTE
(carr. etc. 350)
Wien R 452 13 55
Amerm AC101 12 N
Elizabethan LZ315 12-25
Amerea AC104 WINO
Philips N2204 2475

N2205 21 59
PVC 9115 27 73

9118 21 26
TR0291 27 56
M2000G 23.2S
MR4010 28 95
M4000G 41 IN

BASF CC9201 r-25
Hitachi TR02335 41,511

B ATTERY MAINS RADIO
CASSETTE RECORDERS
(care. etc. 300)
Amer', ACR200

ACR201
Elizabethan LZ416

LZ516
BASF CC9301
Philips RR322

RR413
RR712

Sanyo M4141
M2400W
M2400FG
M4400FC

Grundig C2S0
H itachi TRK1240E

TRS1161
KCT1210L

STEREO RECORDER
DECKS
(carr./packing 50p)

CASSETTE
Philips N2506 44 SID
Pye 9145 44 SI
Tandberg TCD300 112 06
Akal GXC40D 57 75

GXC4SD 7400
GXC46D 14 30
GXCI1513 93 45

TEAC A250/A350-A450 Stocked
REEL TO REEL
Aka! 4000DS S9 95
Tandberg 3321X/3341: 192 811
Large range Akal/TandbergfRevox/Teac
stocked.

Hitachi
Sanyo

22 60
30 66
27 2S
21 16
54 75
22 75
33 NI
46 35
29 S6
31 SS
31 S4
42 54
47 05Si,.
36 44
33 66

8 TRACK
Altai CR81D

CR8ODSS
STEREO RECORDERS
(Carr./packing 70P)
Akai 1721L
Cassette
Aker GXC40

GXC46
N2400/RH411
N2401/RH411
N2401S/RH4I
N2405/RH401
142510

STEREO TUNER
AMPLIFIERS
(cam/PackingA

A8
lop)

Akai 030
Goodman, Module 80
Goodman' Module 90
Goodrnans One/Ten
Pioneer 5X525

SX626
Rotel RX150A

RX200A
RX400A
RX600A
RX900
RX1MA

Tandberg TR200MPX
TR1OOOMPX
TRIOIOMPX

Teleton TSF55
8 TRACK
Akin CR81
8 TRACK PLAYER
(carripacking 35p)
Elizabethan 8/LZ1
McDonald/BSR 1085

TD83V

54 10
114 IS

GO 35

67 95
N TS
53 TS
7450
79 95
49 511
8$ 7S

92 SO
S8 96
75 94
tt 54
PI 7S

124.7S
42 IS
53 55
GS IS
60 50

116 50
75 1115

ISH
125 35
135 75
57 29

l
DECKS

13 40
12 7S
IS 2S

STEREO PHONES
SPECIAL PRICES (C
AKAI
ASE9S
ASE20
ASE22

DULCI

SHH8SOGX
SH1300VS

AIM
K60

ROTEL
RH630
RH700

SENHEISSER
HD414

WHARFEDALE
001
ISOOYN
KOSS

K6/LC
K711
KRD711
HV1
K0727B
K0747
PRO4AA
PROSLC

3S0
7 MI
125

2 2S
3 IS
5 25

9 25

4
6 75

1095

954
14 35

IS
11 25
7 IS
795

17 SO
12 45
1S IS
21 115
23 95

AT
err.; packing 20p)

HOWLAD WEST
C15200
CIS250
CISIOCO
CIS2000
TTC
63000
G2222
LOW COST
MD802
MC/806
PIONEER
SE20A
SE30A
SEW
SEL20
SEL2S
SELO
ACCESSORIES
H1012/JB3 Junction Boa
JB3DE DM Junction Boa
JB111) De Luxe Junction Boa
0250 Phone Switch
CONTROL BOXES
G1301 (two phones)
61305 Controller
FF17 2 -pairs (Sliders)
Koss T4A

TSA
T10A

HW Mk. III Controller

7S
2S
N
25

oo
9S

95
75

se
N
to

90
SO

01
60
95
75

62
IS
25
20
95
so
oo

YOU CAN PAY BY
BARCLAYCARD OR
ACCESS
For tellers or by phone 01-402
4736
Easy credit terms for callers to
309 and 354-356

ALSO STOCKED AND
DEMO NSTRATED
Armstrong - Acoustic Research
Cambridge Audio Leak - Lux
Marantz - Quad - Reim, - Sansui
Tandberg - Sudden - Wharfedale
Goodman' - Celestion - Grundip
Kel - Teac - Boss - Sherwood
Call or phone 01-402 4736 for
best prices.

- lectronic omponentsan guipment .1- :1  pen -
354-356 High Fidelity and Tape Equipment 01-4025854/4736 Sam -fpm
309 PA -Disco -Lighting High Power Sound 01-723 6963 6 claYs a wee*
303 Special offers and bargains store All stores
All mail to 303 Edgware Read, London W2 1BW or, all day,eturday

.i20 1.ceryclay Elecit unit.s. October I 91j



No. 6
4th printing

III
START OFF THE RIGHT WAY IN THE NEW

BEGINNER'S SERIES
All parts to make the TUTOR BOARD exactly as specified by Everyday
Electronics are made available in two convenient kits.

KIT A, all electronic parts, including the meter ... ... 29  60
KIT B, containing all hardware, wood, etc. 11Sp

All items sold separately. S.A.E. for ill d list.

PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this fascinating three -channel unit from a kit which conta na all
components needed to produce a reliable and entertaining d splay.
Takes its drive from the speaker terminals of a record player, tape
recorder or portable radio. Will provide a brilliant 2kW of Iiiht,
using normal 240 volt coloured lamps. Price per kit. "9-40

METAL CABINETS
These attractive steel cabinets are PVC covered in ge 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 alter-
natives if possible.

Approximate size in inches Price
I. in. d.

8 6 3 LI  60
II 6+ 3 22.04

Other sizes to special order. Please send S.A.E. for quotation.

Our CATALOGUE, priced at 2Sp post free, shows the majority o' the
R.S. range of professional components. Most are available by return of
post. Prices include VAT. All orders over SOp POST FREE. S.A.E.
with all queries please.

CELECTRON-E
P.O. Box No. I, Llantw.t Maior, Glamorgan, Wales CF6 9YN

THE MONEY SAVING
CATALOGUE

Cot

WITH 25

REFUND VOUCHER
If °tread,' h.,. No

96 pages (8} x SD packed
with bargains in famous
name transistors, re-
sistors, capacitors. pots
+ I.C. circuits and
diagrams; components.
accessories, etc + valu-
able technical data, illus-
trations, etc. Everything
is brand new, to makers
spec. -It's all in our
fascinatingly informative
catalogue. Yours for 25p.
post free (U.K. only) and
the voucher included
allows you 25p. off when
your order is for C.5 or
more.
SEND FOR YOUR
COPY TO -DAY I
with latest supplement

DISCOUNTS
10% on orders 15 or more.
15% on orders LIS or more.

except certain items charged nett
GUARA

POST/PACKING
Free in U.K. on orders above O.
10p surcharge on orders under C2.

6 Catalogue seed t A . r..

ELECTRCIUM
ELECTROVALUE LTD. Reg. No. 1047769 R.O. as Delon

(Ev. 4) 28 ST. AMES Rd., ENGLEFIELD Grn., EGHAN, SURREY, TW20
Hours: 9-5.30: Sac. I p.m. Tel: Egham 3603 Telex 264475

TRANNIES
I DOCKYARD, STATION ROAD
OLD HARLOW. ESSEX
PIP 10p (Tele. 37739)

Price includes VAT

TEACH -IN '74

TUTOR BOARD
Full set

of all
electronic parts

£6'90

TRANSISTORS
and DIODES  e,

AC126 lip B 0132 709
AC127 l4p BF244 27y
AC126 lip B P750 lop
AD140
AD149

56,
56p

BFY51
MP8111

AD181 Up MP8113 41)
AD182 Up 0025 11150

A F115 0(728 00
AF118 Hp 0C36 61I0
AF117 14p 0C44 110

BC169 lip 0045 00
BC107 llp 0071
BC108 alp TIP4IA
BC109 T1P42A Up
BCI77 gip 2N29'26 lip
BC178 lip 2N3056 UP
BCI79 15p 2N3702 180
BC182 llp 2N3704 lie
BC183 lip 1N914 le
BC184 lip IN918 is
BC212 lip 1N4148
BC213 OA90 be
BC214 lip °Ail SP
BDI31 70p 0A200 llp

For full range see
r price list

Electrolytis

Capacitors

4 VOLT 16 VOLT 40 VOLT
47AF Sip 150F flip 4741, Gip
100uF 51p 3.3µF Ilip 100AF Op

220AF 160pF 119 68pF 10p
3300 111p 150µF Pp TIOµF II p
1000µF lip 220AF 6p 470AF 19p
4700AF Up 680µF 17p 880AP tip

1000µF 17p 10000' 25p
6.3 VOLT Humor 116e 2200pF 44p
SW Sip

Sip
2000µF Up

SIP
llp
lip
18p
18p
Up

68pF
150µF
470pF
6800F
1500µF
220CµF
3300pF

10 VOLT
22F Sip
47µAF Sip

220pF
100/...F lip

ip
330/41, 10p
470µF loop 40 VOLT
1000uF lip 8.8AF 61p
150001, 110p 15AF 111p

2200;IF Pip 33AF gip

25 VOLT
10AF lip
22µP SIP
47AF 61:
100µF
150AF ip
220µF lOp
470AF lip
680AF Pip
1000AF Up
2200AF Up
6000µF

63 VOLT
flip

2.2AF Sip
4.7µ1* 810
6.8µF flip
10AF lip
72µF flip
68pF 10p
100pF 11p
150AF lip
220µF 19p
390µF 22p
470µF 2flo
1000µF 44p

MULLARD POLYESTER'S
MULLARD POLYESTER CAPACITORS C280 SERIES
230V P.C. mounting: 0015F, 1,-015µF, 022µF, 34p. 0.33µF, 0.047AF, 0 08801. 4p.
0 41p 0 ISAF, Hp. 0.95µF 7p. 047µF, Pip. 088µF, lip. LOAF. 14p
1.5µF, Up 2.2AF, 87p.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V 0-0010F, 00015µF, 0 0C22pF, 0(033µF, 00047µF, lip. 00069µF. 0 OliAle
0 015µF, O. P22µF, 0033µF, lip. 0.047µF, 0068µF, 0 IAF, 41p. 0 15µP, Sip. 022µF
81p. 033µµF, lip. 0.47µF. 14p.
180V: 0.01 F, 0915AP, 0.22µF 0033µF, 0047µF, 0.068µF, ip. 0 1pF, 81p. 016µP
41p. 4:022AF, 51p. 083µF, gip. O.47µ F, 81p. 068µF, lip, 1.0µF,

THYRISTORS
10 100 200

I Amp lap Up
3 Amps 44p 60p lOp
P.I.V. 300 400
I Amp Hp Sip
3 Amps - alp

RESISTORS
I watt 6% .arbon 1p each

watt 10% carbon 1p each
I watt 10% carbon lip each
Range 10 ohms to 4.7 meg.
I watt m/o 2% ip each
Range 10- meg ohm,

VOLUME CONTROLS
Potentiometers
Carbon track 50017 to 2.251
Log or Linear

I Single lip. Dual gang (stereo)'
Slagle type with D.P. switch lip extra.

RECTIFIERS
P.I.V

50
100
200
400
600
800

1000

1 AMP
1514001
1N4002
1N4003
1N4004
1N4006
1N4006
1N4007

ile
5ip
81/11

RP
Op

109

ZENER
DIODES
400 M/W 5%
Miniature
BZY 88 Range
All voltages
31413 Volt

flp each

CARBON SKELETON
PRESETS
Small high quality type (linear only).
All valves 100.6 meg ohms.
-1 watt 51p each

2 5 watt lip each

VEROROARD
0-16 0.1
Matrix Matrix

21In. x 321n. 111, Pip
21in. x 610. fie fag
3110. x PM. Mp 114
31In. x 51n. lip iii
51n. x 171n. (Plain) Pip -
Vero Pins Itag of 361, INN
Vero cutter, SOp: Pin Insertion rool.
10 I and 0 15 matrix) at Sip

SLIDE SWITCH
BPBT lip each. D.P.D.T. lip ear

MINIATURE NEON
LAMPS
240V or 110V 1.4 Pp, 5 plus ile each

INTEGRATED CIRCUITS
We stock a full range of
I.0 , these are lost a few
send for our full list
7400 lip
7404 lip

00P
47p
tip
71p
Up
lip
UP
Hp

7474
7490
74141
7090 OIL
7090 TO99
7410 0 Pin
741e Dm
741, Till'' 4Ip

Our
NEW BIGGER

1973
Catalogue now

available lop.
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BRAND NEW SEMICONDUCTORS AND COMPONENTS GUARANTEED
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

TRANSISTORS
24130 0.15
24130'2 0.15
217303 0.26
211306 040
26309 0.30
21734311 046
21:371 0.15
24:374 0.15
20174 1.40
29404 0.48
2Ni:A 0.75
2314504 0.75
2N437 0.80
2N491 345
2N696 1.18
246417 1.21
2I9690 0.25
2N 699 042
2N706 010
24'766 018
27070., 0.13

2313414 0.10
2343413 040
203416 0.15
2713417 0.21
2713570 1.28
2713371 1.12
2713572 0.97
2N3701 0.11
2N370:4 0.10
2713704 0.14
2313703 0.10
2N 3706 0.09
.4313707 0.13
2037110 0.07
23:3709 0.09
2:437111 0.12
23:3711 0.09
2713712 0.94
24 3713 1'95
2:43714 2.29

24;09 oss 203711' 113..,71 0.80 23:3716 3.00
24714 0.21 ! 2.77" 34)6
247 0.\ 0.49 1 20:4;;9 3.15
231;:0 0.50.253;,1
271;21 045

25370424914 P2212037(1
241410 0.41 ,

24"1. 1.50
2N92!4 014

4-21
2.06
2.06
2.20
0.10
0.32

2N 1090 043 1270:1090 0.47
171 109 1 0.24 2713.23 1.42
2N 1131 P82 . 25:10.14024 1.333

2701132 0.83 4
2N3434 0.182N 1302 0.16

2311303 0.161203034.0 019
241304 0 20 2713053 0.19
251305 0.1,9 27030155 020
2741304 0.22 243850 019
2N 1307 043 2713649 A 0.20
2N1311$ 045 ; 3030 017
2N 1309 P26 ; -271314303 0.19
23114443 0.401253055 0.16
2701507 0.114 27180590 0.19 m1'19
2N1613 0.33 2X36611 020 xi -920
201631 0.38 2N3.66 1.69
201637 0.30 203077 0-28
2N 1639 032 12713X773 0.26
241701 1.10 771:11961 0.20
24 1702 2.15 243900 0.21
25 1111 0.45 4 341111 0.32
2.4109.1 IR81
2 712102 0.30 N:':1110004 23 00274
242 47 374' 1N39(13 024

0.94 0.27
2 421147, 0.40 204036 046

181 .2714037 0.40
2 42141 0.40 2N401. 0.16
202193 0 0.61
2N2I94 0.73
2712194 4 0.30
.274219:1 0.37
2N:19:,.) 0.18 2N43112 0.25
.2.31.1.2 I. 1 0.86

1 2314303 04720=1" 0.57 7,1,16 0,20120'.1194 088 12X1917 0.17
23422241
27:2221 0,11 27149I9 0.84
27:2221 0.83127149.20 0.99202222 000 1 2714921 0.73
2.702772' 1 0.91. 2714(472
2712.10 0.31 I 2714923
2N2309 0.37
27,.369, 0.41 I .,,,A,74-
2712,;.0i 0.771 .3131 i3
-202647 1.20 :14)9174
2N2711 0.30
242712 0.12 2,31912712713 017
27..2714 0-18
2702904 0-.56

2031042712904 0 0.40 ' 2091 AJ27121011, 0.71
2N290.I 0.88
2!.290. 0.66 259457
2N2..016.0 0.70 2,5490
2!.299.;: 0.79 ;

2N290. 1 0.88 11i1FiN
2N2923 0.12 I

231 124 044 371:4!)
2N 292;, 0.17 33N70114401

202926
l : eee w as

3N 142
34;143

1',11000.10 ,;15.2
orange R10 3N153

254059 0.09
254000 0.11
154061 0.11
2N4062 0.11

41 921
II V22

0, V311
1.'1(39

940
04'941
4,41'44
11.1360'
01.140
41.142
41.143
01.1490
II/130

A1(161
A1.162
A11161
411102 f
AFIIMIR 0.40 11"1"
414'114
4F113
1F116
11,117
1(118
AF12I

0.84 411124
0413 1 AF125

0.22 A FI27
0.12 AF126

0.26 AFI39
0.32 AF170
0,02 AF172
0,90 A(1711
1.24 A 9179
1.01 AF100
1.10 AF1N0
1.46 3(200
043 11139
0.49 41140
0.46 r279
049 41'49144

0.73 11'1'42
1.65 ("I

0.58
0.75
0.92

203633 0
0.81

32 31S 134 044
2713054 0.84 33:159 1.17 84107
2N3033 0.75 370 1.7 1.55 BC I ON
2703390 0.28 30200 2.49 114109
2703391 0-28 1331201 408 IBA 13
27133913 049 81'114
23:3392 043 HUI 15
203393 0.12 84:116
203394 0.17 40031 0.79 BCC 864
2,13402 0.18 40231 0.81 BC 1 17
2N 3403 0.19 40309 080 mei In
203404 0.24 40310 0.80 11'I19
2034113 PSG 40313 042 , 8 8(121

40316
40310
40360
40361
40362
40363
40309
40394
40394
40406
40407
40400
40409
40410
40411
40414
40467 A
4046144
49600
40601
406112
40603
406114

40636
40673
AC107
.1(1 13
04'114
x4'117
0('121
04'114
4) '127
0.12.

041421(
G' 1311'

-1:,21
(4_133
x4'1531(
0,
0.'176
11'107K
It 16.K
0'917
0'910

1-42 11.11)2
042 11.103

091'26
0.1'27

AS1'20
40129
48150
A81'55

0-22 11.10
I

0-20 Ito lu;
0.18 !14110

HC42121i

026 ItC2141.
0.35 it4'237
0.24 114

0.27 11C2.39
0.22, V31
0.26 111.2.53
0-16 !,

0.20 111113.
0.42 ..2311

0.65 110'201
7 0(.2,,

0.17
0.31

114'31..0.96
0.55 11',4"4
0.50 11e3112

0.45 11C303

043 144'307
0-63 _

0.48 1 81 3°. 3.
111'30.0.45
114.30. 0

1.05 110.30014

0.50 11C125 R15
092 BC 126 040
0.44 BC132 R30
R43 14C134 0.11
0.45 IRA 35 0.11
0.81 11C136 0.15
046 I1C137 0.15
0.54 18138 0.24
0.65 801 40 0.34
044 114:141 039
033 BC 14.2 0.24
0.60 Ill'149 0.21
0.52 BC 44 044
0.53 11 '145 0.21
2.2.5 10'147 0.12
3'55 11C146 0.12
0.69 10'149 012
0.44 Fic155 0.18
0.69 BC 54 018
0.67 114'147 0.14
0.46 liC158 0.13
0 48 14C1511 0.14
P56 18'160 0.87
110 BC16711 0.11
0.70 11C169 0-13
0.35 '111.1' 0.11
046 10.19911 P18
0.16 1111619' 0.11 51'.102
0.20 11.170 0.11 "1"
043 11C17111(104
0.26 10'172 0.11 I Krim:,
71.10 RI '192 0.101 8E104
0.20 1111.21. 0.12 11(193

0-30 11(:103 P09 11(196
0,20 114411131. 0.09 I 11(197
0,14 . 104 0.11 ) 11(1944
047 BC1441. 0.11 1 11E199

046 111(1(6
0.25 I 11(2243
0.12 R1,223.1
011 14)2.37
1510 R(2344

0.20 1102121. 0.18 111(244
043 11(243
0.00.It (240
0,06 ; BEN;

11E234
O's

1 111,25-.,
020 I 111237
0.23 14923,
0.09 11(239
0.09 111,270
0.13 111,272
0.20 1 149273
0.18 . 111,274
0.211 14(4..7
0.42 11( 4.'"
044 RF8214

'44 110111
14101P.

0.10 I1FW10
0.10 113.33 11
0.09 111.1113

0., 111309
/l3ilt:377.11

0 20 101:1(.3.327

111330
04' 1'30

0-24 iwy3
0.20 wys.,
0.19 i.2053
0-20 04.y34
0.38 04.1,3,4
0-25 044,(32
0 25 Key40
0.44 Bow
045 BCY43

0.400.50 RIM.193290

035 IIC970
0.41 84217)
0.72 11'172
054 R4290 -
R54 8449149
0.74 11.9719 097 111.10.6
0.55 114'710 0.45 111.7064
0.75 10'711 040 11(1076
0.70 110113 0.76 119.1077
0.30 111)116 0.60 11(973
0.36 110121 0.75 11( 1'141
048 1111123 0.82 RR V 341
0.30 111/124 0.67 118 X 10
0.20 111/130 0.57 148X2(1
045 1111131 040 119X21
0.10 1111132 0.60 104521.
0.10 /111135 0.43 1103(27
0.10 1414136 1549 /049.2e
0.13 110137 0.55 1043329
0.12 111/130 043 118 x 60
0.15 111/1311 0.71 11)17161
0.15 1111140 0.63 119X76
018 1111910 1.26 ISSX 77
041 HDY I I 140 .A$ X70
011 11111,17 1.50 104070
0.27 H11101$1.78 104924
023 1401 19 147 11141023

111/920
R1)2314
1111960
141)161
111)962
119'115
Ill') 17
111,1111
11E121
11(123
119'123
11(152
14(133
141,134
BF Lir,
111,139
11(160
11(161
11(163
111.160
11(167

! 11F173
11(177

' 11(174
11(179
18(100
11(141

0.00 11(X'.,
0.09 REX 31)
0410 11(X37
040 11E3144
0.10 111,70;9
024 111046,,
022 111'X04
0.19 11FXn3
P19 BVXmr.;
0.43 11(X07
0.61 BF X 6P.
1.16 IWX
044 11(1,10
046 11E1'11
043 11(917
145 11E9144
081 /11,119
015 11F1'.20
018 BFY29
041 11E937
0.22 F1'41
017 111,1 43
1522 BF%
0-13 11(141
1547 111,1'3.2
2.40 11(1033

PM and Packing 18p per order. Etirope 23p. Commonwealth I Air) 6314 (MIN.).
I ranelstors only) 159 extra per pair. Prices subject to Mock axailabillty.

1.06 118926
0.65 1101(27
0.00 110920
1.26 1041030
1.00 11/4939
0.18 110941
043 119942
0.4$ 118 1053
045 1041'34
0.27 4181030
046 118163
040 148 107.
0.E9 10079

040
048
0.16
040
0.20
0.25
0.26
026
040
0-79
0.15
040
0.40

0.10 10409.,1 15011
0.25 1'111 1.143
0.27 1141(N3 055
0.23 6E1111 0.45
0.42 444:1114 0.20
0.20 4105 '11,. 0.60
045 1.0.7 1 1 !, 0.35
041 4.1.20 ,

0 24 441.133.4 1920 '

0.29 4.1;144311 1.1.30

0.85 GPI 4444.1 0-20
R43 61.1 .444, 090

T 11'29.\ 0.49
"4'.. '111'30 0.5g
040 .1 ip:,, o."
0'40 I TIPS:' 1 1.1.74
0.17 i P:t.s t 144
0.17 TI (34 I 1.51
0-14 TIP35.0 2.90
0.17 T1 ('((0 3.70
0-18 1'11.41 0.79
0.16 T1P42.0 0.90
015 111`110.1:, 048
018 11 '31153 0-b0
0-40 10114401 0 18
0.14 M80407 020
0.19 0410404 0-13
044 141.0411 0.17
0.22 M10412 0.18
0.16 MI- 0413 0.14
033 MP 1120 0.28
043 4114001 0.011
049 1811001 0.11
016 m i 4003 014
047 M 41111 0-10
547 M14107! 0.11
053 M14103 0.10
0.46 M 4104 0.11
028 M F 6101 0.14
043 M F 6102 0.16
0.25 01 0002 0.17
0.23 9100,01:1 0.16
053 91341141 0.78
0.65 91.14241 0.86
2.30 I 913121 048
0.92 MJ4341 0.75
0.27 0.14411 0.71
0-28 41.1400 0.75
0431 4IJ401 0.85
091 I M.1410 0.94
0-23 M.1491 1.10
0.30 01.1002 4.12
0.25 41J901 2.65
0.30 M.1 1001 2.34
0-33 , MJ 10101 1.88
2.48 MJ 230 2.92
0.68 MJ2301 3.25I
0.24 41.12943 1.00
0.29 31J3100 947 !
0.24 MJ:1001 2-79 I

0418 MJ3701 0.93
0.28 MJ 4502 4.44
0.15 M3E340 047
0.85 MJ 9:370 0.73
0.46 MJ (371 080
040 MJE520 059
0.35 MJ (521 0.73
0.35 MJE)092 1.03
0.50 MJ E1102 1.57
0.40 MJE.2901 1.19
040 MJ E2901 1.54
0.43 MJ E293:, 145
0.65 MJ 9.30.64 0.83
0-22 1801613 043
0.15' MM 1711 0.49
0.20 MM 1712 0.64
0.15 M412712 0.64
0.34 M P1,102 020
0.41 11(.111 0.32
0.22 111'6112 0-40
0.24 NI P. I 13 0.47
0-36 11194403 023
0.00 011.8406 0.20
0-38 NIPMA 12 0.40
0.13 911'0414 0-24
0.14 911SA33 0.30
0.20 MPS 436 0.28
0.49 1IPSA63 0.25
0.84 01111466 0-28
0.24 911.141.01 0.44
0.47 911.81,43 0.48

42
0. 54
0. RETURN
0.15
0-20 OF
"0. 6 POST28
0.20

SERVICE
1821e14114 charge (moth)

TTL LOGIC 1.C.'s
89/74101 28p 5474.0'
14717401 382 8707432
8717402 285 9707431
S717407 565 91717440
1457410 285 857441
1677111 225 857442
857413 485 871744:)
9474440 20p ,471 7.144
1457421 225 sN ;145
$57422 48p .N7146
857.113 52p 8N7447
1457423 48p 8534511
1457476 329 857431
057427 489 857452
II5742/1 609 807454
We also mock 1.0 91°99ml a011119, NO toll.

285
48p
529
209
755
799

11-04
21-04
21.85
2240
21.30

209
209
205
289

8574100 2-50 87174133 1.53
0574107 0.43 8574134 2.00
0574118 1.00 S074134 1.55
$74 74119 1'92 8574147 1-80
0574121 0.60 831741411 ' 2.60
0N74122 1,35 .N74161 2.60
16574123 1.35 s7174144 2.26
0574141 0,90 -47014163 4,00
6 % 7114.. 1-50 .474167 5-25
. \ 741 .., 3.35 .N74174 900

1.10 87074173 1.35

857172
$:.17473
AN7474
AN747:.
857476
057401
"0174.3
s N74,1
s\74.5
V:490

:493
.7.1494
sN7495
SN7496

.N74176

..741.0

.."4:41s1

.9:4190

.S74191

.S71192
-S74173
.s 74 II.;

40p
67p
489
969
64p

11-25
21.00

959
11.90
81.00
21.60
21.00

859
809

11-00

1.50
145
7.00
1.95
1.95
1.90
1.90
1.60
4.60
4.00

1,10

(I

is44

BRIDGE RECTIFIERS
245
329
602
69p

262
37p
702
;5p

452.
415
755
805

359
469
85p

11.10

40p
52p
955

41.25

ZENER DIODES
lIZraa an) 1 .1 II I I.. isp.

1 watt IN, ISM mei I. 61:1111.6 225. 1 .. salt 71.81:111 Es 249
III sat)- 7.S AERIES, 405. 440 an 11/. 93 0E8116. up.

NE555 TIM Kit IA:. 90p.
NESIMI PHASE 1.0c liEl) 1.001', E448.
91Y111 I'll) II:NITION 1.0r iwriorittaiw, £10
5OP P. I'.

DIODES AND RECTIFIERS
89

9P . I

; 10p
I 1p
120I 150
"op

3 15p
175 Ps,. 101.1101r

ANODE AND CATHODE STUD
N 11.3 I 929 IN II.. 133 0 4011p,

I701114 21 12 IN 11191:344 01,41/,
1701109 21.57

CATHODE STUD ONLY
1537119 434.41 3410:1 4345 14379. 131,0 1000,, I

34.0 190 111141 lip 871237 'lipp 1:0%719
1:4914 1p 116142 17p ItY7.10 3
15910 75 114144 125 1110/I 329 0.405
A 4119 7p 144143 17p 1..1 /.1. 302 0490
44129 155 RA154 12p 411" 10p 0491
8A100 15p 110100 16p II, I" POp 0494
11.4102 Sp 11101214 155 III 719 114200
11A110 Sip 1810(27 17If 0170 715 111.20..!
314115 7p 111140 41573 109

202
229
259
27p
30p
352
409
47p
560

L2 66
13 IS

24.20

75
85

105
7p
75
7p
75

10p
279

OPTOELECTRONICS
MIN ITRON 30159' 7 -SEGMENT
INDICATOR 116 l'IN 1110142.
DRIVER $717447 1140
sot% EV; 20p
TIL 209 LIGHT EMITTING
DIODE. Made 149 TEX 414 I NST
(Re.D. 35F
MOTOROLA M1' 0E141E6. RCA
CA 30410 SERIES AND COSMos,
PLESSEI sL SERI E$. TRV 1'0
FIRST FO It LINEAR AND D11114
TAI. INTOGRATED 1'I R('4
EN(' 01941'1.0TP:1, 1.1"LI.-M V(
It EcTIF 1 It 1.0.4 ion I.., 85p ea.

WIRE -WOUND RESISTORS
sat( 149 to 270 4.11141.

3 watt 5% )115 to PI 2k 0 ....IS,. 91.
10 stall 4*. 4119 to 26k(1 001y).

10p.

POTENTIOMETERS
Carboo
Log. :.r Lin., less 1719.
L og. or LW.. with NM.
Wirevroond Poi. 43W). UP.
Twin Gange4 Stereo Pots. Log or

47p.

PRESETS (CARBON)
Bp I (:IITI('AI.

02 \\-aft 11{4 olt
0.3 Watt 71p

, SLIDE POTENTIOMETERS
''1(111(

LOG or LIN
I k t.. I M. iflp each.

TWIN GANGED. LOG or LIN
I k to 300k. 11119 each.

KNOBS. by each.

Small value
SUB -MIN. ELECTROLYTICS

wide range of values only 6p each

ALL PRICES EXCLUSIVE OF 104/ VAT
Tel. 01-452 0161 2 3 A. MARSHALL & SON

Telex 21492 42 CRICKLEWOOD BROADWAY, LONDON, N.W.2
VISITORS WELCOME

HRS. 9.5.30 MON.-FRI.
9-5 SAT.
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You'll hardly be
able to believe
your ears!
Can, you really get
sound quality like this
for less than £18?
Yes, you can! with the new

STERE21

Until now, richly satisfying sound has always Cost a salmfpng pt.c,
But not any more! For an almost unbelievable E17 IS, you can have Stereo 21
-audio for the connoisseur? Whatever your taste in music. you can hear if on
STEREO 21 the way its composers heard it in their dreams! Beethoven or
Mahler . Ellinoton or JIlyr011 Morton . Das Nibelung or Jesus Christ
Superstar .. . Carols from King's College Chapel or the return of a Bawl, ..
everything from a prettily fluting baroque organ to the newest POP group at full
throttle-STEREO 21 does them all justice!
And have you ever seen a handsomer audio installation ? Compact enough 10 90 in
a university student's bedroom -study, elegant enough for the suavest penthouse
pad in Town, STEREO 21 offers you all the pride of possession as well as a thrilling
musical experience)
Top-quality amplifier. BSR turntable, matching speakers. Deck and speaker cabinets
you simply wrap round and glue to build. Screw in the amplifier and connect up (all
push fit no soldering whatsoever), so simple literally anyone can do it. Except for glue
and panel pins all parts supplied including full instructions-all for £17 95 (plus Mt'
cost of post and packing if yOU buy by mail), and-to round it all off-a money-baci
Guarantee it your pleasure in STEREO 21 Is not complete?
Just think-In only a few days you could be plying your ears the treat of  lifetime -
AND Introducing your envious friends to STEREO Si

Personal shoppers anc
mail order price

£17.95 plus I.' 50p+
Diamond Styli!. if toque's&
£1 37 extra

THE TOURIST PUSH-
BUTTON CAR RADIO
KIT £6.60 :ptiTiopurrcnr.,1
working on both negative and
positive earth vehicles. It covers
the full medium and long wave
bands. It is permeability tuned and
sturdily constructed. Output is a full 2.5
watts into an 8 ohms speaker. But the Tourist
PB will operate into any loud -speaker from 8 to 15 ohms.
Apart from the output stage, which is an integrated circuit, the only other
electronic components that need soldering are some capacitors, resistors.
etc. The kit includes a pre -built RF tuner unit, and fully modulised IF
stages which are pre -aligned before despatch. As well as electronic corn-
ponents this kit also contains 2 diamond -spun aluminium knobs, elegant
matching front panel, dial, washers, screws and wire.
The Tourist PB can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4 -Air deep.
Circuit diagram and comprehensive instructions 55p free with parts.
Fully retractable and lockable car aerial LI.37 post paid.
CAR RADIO KIT f6.60 p. and p. 55p. Speaker with baffle and fixing

strips LI .65, + 23p p. & p. post free if
bought with the kit. Send stamped add d envelope for leaflet.
If you can solder on printed circuit board, you can build this push-button
car radio kit. It's simple-just follow the step-by-step instructions.

SOUND 50 45 WATT MONO AMPLIFIER. Ideal for Disco.
Output Power: 45 watts R.M.S. (Sine Wave). Frequency Response 3dB

points 30Hz and 18KHz. Total Distortion: less
than 2% at rated output. Signal to noise
ratio: better than 60dB. Bass Control Range:
13dB at 60Hz. Treble Control Range. 12dB at
tOKHz. Inputs: 4 inputs at 5mV into 470K.
Each pair of inputs controlled by separate
volume control. 2 inputs at 200mV into 470K.
Size: 194 x 10} x Bins. Amplifier E31 '35
output for 3, 8 and IS ohm
speakers. 4- LI '65 p. & p.

R
eR=M111110

C

RELIANT Mk IV
'5 Electrically Mixed inputs.
'3 Individual Mixing controls.
'Sep bus and treble
controls common to all 5
inputs. Mixer employing F.E.T.
(Field Effect Transistors). *Solid

State Circuitry. 'Attractive Styling.
INPUTS I. Crystal Mic or Guitar 9mV. 2. Moving coil

Mic. or Guitar IlmV. Inputs 3, 4 & S are suitable for a wide
range of medium output equipment (Gram, Tuner, Monitor, Organ, etc.)
All 250mV sensitivity. Output 20 watts into 8 ST, £13'50 P. & p ' 6°P(suitable for 15 a.) Size approx. 124 x 6 x 34 ins.

UNISOUND MODULES
ONLY 044 ± 55p. p & p
For the man who wants to design his
own stereo-here's your chance to
start, with Unisound-pre-amp, power
amplifier and control panel. No solder-
ing-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.

IN -CAR ENTERTAINMENT
AT HOME

With this elegant stereo 8 track add on unit,
audio en:husiasu now have the opportunity
to extend their systems to include the play-
ing of 8 track cartridges. Simply select your
channel, by push button, four digital lamps
indicate channel selected. The Viscount III,

the fabulous Stereo 21 and the Unisound Modules E9.90
Plus P. & P.will accept this unit, simply connect up.

RADIO AND TV COMPONENTS (ACTON) LTD, Dept. E 21C HIGH
STREET, ACTON, LONDON W3 6NG 323 EDGWARE ROAD,

LC NOON W2

Mail orders to Acton. Terms C.WO. All enquires Stamped Addressed Envelope

Goods not dupatched outside U.K.
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The Sinclair Cambridge...
no other calculator is so powerful

and so compact.

The Cambridge new
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 2" x " . 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.
The cost ? Just £27.45!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32.95 - so you're
saving £5.50 ! Of course we'll be happy to
supply you with one ready -assembled if
you prefer - it's still far and away the best
calculator value on the market.

Features of the Sinclair
Cambridge
*Uniquely handy package.

412 x 2" x ", weight 3L oz.
*Standard keyboard. All you

needforcomplex calculations.
*Clear -last -entry feature.
*Fully -floating decimal point.
*Algebraic logic.
*Four operators (+, x, +),

with constant on all four.
*Constant acts as last entry

in a calculation.
*Constant and algebraic

logic combine to act as a
limited memory, allowing
complex calculations on a
calculator costing less
than £30.

*Calculates to 8
significant digits, with
exponent range from
10'20 to 10".

*Clear, bright 8 -digit
display.

*Operates for weeks on
four U16 -type batteries.
( MN 2400 recommended.)
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A complete kit!
The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents :
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.
4. Thick -film resistor pack.
5. Case mouldings, with buttons,

window and light -up display in
position.

6. Printed circuit board.
7. Keyboard panel.
8. Electronic components pack

(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

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

But if 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.

.2sstg

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...

min=lairm
Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire
Reg. no: 699483 England
VAT Reg. no : 213 8170 88

Everyday Electronics, October 1973

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 n 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 morey-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)

MIMI M=1 MIN
LE 1073

ITo : Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE174HJ

I
I
I
I
I
I
I

Please send me Name

a Sinclair Cambridge calculator kit at
£2495 - £250 VAT (Total : £27.45)

a Sinclair Cambridge calculator ready
built at £2995 -- E3-00 VAT
(Total: £32.95)

I enclose cheque for E , made

out to Sinclair Radionics Ltd, and
crossed.
Please debit my *Barclaycard/Access
account. Account number

Address

I*Delete as required. PLEASE PRI:.

IL= NIMI1=1111111.= In=
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everyday
electronics THEORY

JOIN THE CLUB!
Welcome to the Club ! Several ardent hob-

byists have already suggested that "being a
reader of EVERYDAY ELECTRONICS IS just like
belonging to a special kind of club."

We are flattered and highly delighted to hear
such a view expressed. Also, we are mindful of
our responsibilities, and will certainly do all in
our power to preserve, and extend whenever
possible, this spirit of camaraderie which un-
doubtedly exists between fellow electronic en-
thusiasts-be they readers or contributors, or
members of the editorial team.

Well, a club must have a Constitution, so here
goes.
1. The aims of the Everyday Electronics Club are :

(a) To encourage the use of electronic techniques
by the ordinary person in order to solve everyday
needs, through relatively simple and inexpensive
designs.
(b) To take any stuffiness out of electronics, to
dispel its mystique and to present this subject,
in theory and practice, in the clearest and most
objective fashion.

2. Membership shall be open to any individual who
has a curiosity about electronics and wishes to
participate in an interesting creative hobby.

3. No formal education or training in electronics is
necessary since the Club undertakes to provide,
at regular intervals, adequate instruction for
beginners, in both theoretical and practical
matters.
How about that, then?

Our November issue will be published on Friday, October 19

A NEW SEASON STARTS
In the formal sense our "Club" may indeed be

a mere figment of the imagination. But the above
"constitution" is actually a restatement of this
magazine's well established policy. And it is
worth spelling it out again at this particular
time, because we are now on the eve of another
busy season for constructors.

Apart from many old stalwarts returning to
their favourite hobby after an "ease up" during
the summer, we anticipate a large influx of
newcomers to electronics around this time.

To each and everyone of these beginners, a
very special welcome. You couldn't have chosen
a better month to "discover" electronics. The
Teach -In '74 series (commencing in this issue)
has been prepared just for you. We hope you
like the series. Follow each article carefully and
carry out the simple experiments described. It's
our guess that very soon you will become an
enthusiastic "member of the Club", like many
thousand others. Good Luck with your new-
found hobby!

EDITOR F. E. Bennett ASSISTANT EDITOR M. Kenward B. W. Terrell B.Sc.
ART EDITOR J. D. Pountney P. A. Loates K. A. Woodruff

ADVERTISEMENT MANAGER D. W. B. Tilleard

C IPC Magazines Limited 1973. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fullyprotected, and reproduction or imitations in whole or part are expressly forbidden.
All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press.Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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. EASY TO CONSTRUCT
.SIMPLY EXPLAINED

VOL. 2 NO. 10

CONSTRUCTIONAL PROJECTS

LIGHT DIMMER A simple control of light intensity by Mike Hughes

TUTOR BOARD Essential apparatus for Teach -In '74 by Phil Al:cock

AUDIO VOLTMETER Measures a wide range of a.c. voltages by F. C. Judd

STEREO HEADPHONE ADAPTOR Two headphone facility by R. A. Penfold

GENERAL FEATURES
EDITORIAL

OCTOBER 1973

COUNTER INTELLIGENCE Buying from the retailer by Paul Young

TEACH -IN '74 A new beginners series Lesson I: Current flow and resistance by Phil Allcock

RUMINATIONS by Sensor

SEMICONDUCTORS Five-The Transistor by J. B. Dance

WHAT DO YOU KNOW? Resistors

DOWN TO EARTH Matching by George Hylton

SHOP TALK Component buying problems by Mike Kenward

BPIGHT IDEAS Readers hints and tips

HELP! Some of your questions answered

Publisher's Annual Subscription Rate, including postage
to any part of the world, £2 35. International Giro facilities
Account No. 5122007. State reason for payment "message to
payee". Address to Everyday Electronics, Subscription
Department, Carlton House, Great Queen Street, London,
WC2E 9PR. Binders for volumes 1 and 2 (state which) and
indexes for volume 1 available for 97p and 11p respectively,
including postage, from Binding Department, at the above
address.

We are unable to supply back copies of Everyday Electron-
ics or reprints of articles and cannot undertake to answer
readers' letters requesting designs, modifications or informa-
tion on commercial equipment or subjects not published by
us. An s.a.e. should be enclosed for a personal reply. Letters
concerning published articles should be addressed to: The
Editor, those concerning advertisements to: The Advertise-
ment Manager, both at the address shown opposite.
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THE few components and novel construction
of this Light Dimmer enable it to be made by

virtually anyone and the result is a really smart
contemporary style tablelamp that will grace
any decor. Basically the unit is a dimmer circuit
built into the base of a simple lamp stand; there
is no reason why the dimmer circuit should not
be used in isolation or in conjunction with other
lighting circuits provided the maximum current
drawn does not exceed 1 amp (i.e. the bulb
should not require more than 250 watts when
run off 250V mains).

The dimmer is only suitable for controlling
non -inductive loads-tungsten filament bulbs-
it should not be used in conjunction with
fluorescent tubes.

DIAC AND TRIAC
The circuit is shown in Fig. 1 and as can be

seen is in series with the main light circuit. This
means that it can be simply wired into the light-
ing system in place of, or as well as, the existing

Fig. 1. The complete circuit dia-
gram of the Light Dimmer. Only
the circuitry to the right of the
dotted line is assembled on the
tag board.

fi Approximate cost
of components
including VAT.
£3.50 all parts

listed

switch. The important components are D1 which
is called a diac (sometimes a trigger diode) and
CSR1 which is a trine.

The diac will not normally pass current in
either direction unless the voltage across it ex-
ceeds a certain value (the trigger voltage). When
this happens the device conducts completely
and-like a thyristor-will continue to pass cur-
rent until the current falls below a certain level.
A diac will operate with either polarity and

tan 111

LPI
250V MAX.

240V
A.C. MAINS

SI

=TURNS 33SW.G.
ON 1" X 1/4. DIA.

FERRITE ROO

C1

0.22pF
C2

0.11.1F

01
ST2
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therefore it does not ;matter which way round it
is connected in the circuit.

The triac works rather like a thyristor except
that it can also operate with either polarity
across it. Normally it does not conduct but if the
gate is made positive or negative with respect
to MTI (main terminal one) and gate current of
about 30mA is allowed to flow the device goes
into conduction and stays in conduction until
the current flowing through it falls below the
holding current level. When operating from a.c.
mains this occurs every half cycle.

CIRCUIT OPERATION
Dimming is effected by triggering the gate

of the triac at different points on the mains half
cycle waveforms (Fig. 2). If triggered early in
the half cycle almost full power is obtained and
this can be reduced to almost zero power as the
triggering point is progressively moved later
within the cycle. We use the combination of VR1,
Cl, RI and C2 to delay the voltage rise across the
diac-relative to the timing of the mains wave-
form.

MAINS INPUT

}MAX BRIGHTNESS
(VR1_ Om

CURRENT THROUGH LAMP

MIN BRIGHTNESS
1VR1.100k111

Fig. 2. Waveforms of current through the lamp
for triggering (b) early in the half circle (c) late in
the half circle.

In this circuit the delay can be from virtually
zero to 10 milliseconds, which corresponds to the
time for a half cycle of 50Hz mains. Thus we can
say we obtain a phase shift of nearly 180 degrees.

The diac needs about 20V across it for it to
trigger-and hence pass current into the gate
of the triac. If VR1 is set to a low value the
potential across Cl builds up rapidly and in
almost exact step with the mains; likewise across
C2 although there will be a slight fixed delay
caused by Rl. As soon as the mains rises to plus
or minus 20V the diac will trigger and the triac
conducts. The voltage between the top end of
VR1 and the bottom end of Cl will fall to almost
zero and both Cl and C2 discharge into the gate
of the triac.

By increasing the value of VR1 to 100 kilohm
C2 will not reach 20V until much later in the
cycle. The former setting gives near maximum
light output while the latter gives minimum. As
stated previoully it does not matter whether the
mains is on a positive or negative half cycle, the
triac will still function in this way.
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COMPONENTS
The values of VR1, CI, RI and C2 are fairly

important to maintain the correct range of con-
trol. For example Cl is specified as 0.22/IF; if
you make this 0.33pF the circuit will still work
but minimum light intensity will be obtained
well before you have turned VR1 to maximum
resistance-this means the control movement of
the knob becomes cramped.

It is suggested that VR1 is a wirewound poten-
tiometer-not so much because of power dissi-
pation but because of better reliability. The capa-
citors should be of 250V working and the
Mullard C240 range of polyester devices are
ideal. You might have a bit of trouble locating
diacs and triacs-particularly when it comes to
their specifications. Most of them are sold "un-
branded" which means that you must state the
voltage and currents you require when ordering.

In this circuit almost any diac will do but you
must make sure the triac is at least a 400V device
with a current rating of at least 1 amp. A triac in
a TO -5 transistor encapsulation will do but these
are not as readily available as the "stud" mount-
ing variety. We have therefore designed the
mechanical construction around the latter.

The inductor Ll is there purely to act as an
interference suppressor and is a "home wound"
job. About 100 turns ',a few more will not hurt,
but don't cut down on the 100) of 30 s.w.g.
enamelled copper wire are wound on a 25mm
(one inch) length of 14 inch diameter ferrite
aerial rod and Araldited into position.

Photograph of the Lamp Dimmer in final stages
of assembly.
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PLASTIC CONTROL
KNOB

LIGHT DIMMER
TO LAMPHOLDER

PLASTIC OR STEEL
TUBE

MK WALL BOX

RUBBER GROMMET

Fig. 4 (above). Fixing the component
board in its case. Also shown is stem
for holding lamp holder and shade.

530

Photograph of completed
unit.

MAINS
LEAD

Fig. 3 (below). The component posi-
tions and wiring details on the tag
board.

.'RI
CI

C2

FIXING HOLE

CSRI MOUNT NG BRACKET
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Components ....
Resistors

R1 4 7ki2 iW 10% carbon
VR1 100ki2 wirewound potentiometer

Capacitors
C1 0 22/4F 250V polyester
C2 0 1 iiF 250V polyester

Semiconductors
D1 ST2 or similar diac

CSR1 400V 1 to 6 amp triac

SEE

SHOP
TALK

Miscellaneous
L1 Interference suppressor-see text
LP1 240V lamp (up to 250W)
S1 On/off switch incorporated in lamp -

holder

Piece of 12 -way twin tagboard 76mm long, MK
double plastic wall box, 2MK plastic cover
plates, 130rnm length of i inch diameter gas
pipe, insulated knob, bayonet lamp holder
(incorporating S1), lamp shade (Woolworths),
aluminium for CSR1 mounting, length of
twin mains flex.

r°3 ...Counter Intelligence
BY PAUL YOUNG

A retailer discusses component supply matters.

Component consumers are our
"bread and butter." As an elec-
tronic component retailer I say
this advisedly, because you con-
structors are indeed just this.

Specialisation
Now the variations in elec-

tronic circuit components are
proliferating so fast that the
first thing you are going to have
to face up to, is that you are
highly unlikely to get all your
requirements from one source. I
know a large component firm in
South East London who do not
stock any "radio -frequency"
goods at all. This may sound as
though it's against your interests,
but is it? It means in practice
they can carry a bigger range
and bigger stocks of "audio fre-
quency" components.

I think this trend may go on
for quite a while, and each dealer
will have to specialise in a
smaller section of the field. The
disadvantage is that it will make
it essential for you to deal with
several firms, an obvious com-
plication. On the credit side: if
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each dealer is doing his job well.
he should be able to offer you a
large range, (within his limits)
and be able to buy bigger stocks,
which will help to keep down
prices.

To anyone embarking on this
hobby I therefore suggest that
their first purchase should be
catalogues. Buy several of the
electronic magazines and read all
the advertisements. In this way
you will come to know supplier's
strengths and weaknesses.

Mail Order
Now since all these suppliers

will be spread out over a fair
size area, most of your orders
will have to be through the mail.
A few points relating to ordering
by mail order are in order. Use
the firm's own order form (if they
have one). Write your name and
address clearly (preferably print
in BLOCK CAPITALS) and clearly
state your wants. If you are
using a firm's catalogue, I would
emphasise particularly, do not
put down something they do not
list, because if you do, your order

CONSTRUCTION
All the electronic components are mounted on

a piece of tag board as shown in Fig. 3 which is
then fixed within one half of a double MK wall
box (the white plastic type). A hole is drilled in
a blank white cover plate to allow the spindle of
the potentiometer to pass through and this will
ultimately be positioned over the circuit half of
the box (Fig. 4).

The lamp holder is made from a 130mm
length of '2 inch diameter steel gas pipe-screwed
or stuck into a second blank cover plate with a
switched bayonet lamp holder fixed, likewise,
to the top end. The mains input wires are
brought into the side of the box; one lead goes
straight to the lamp holder, the other is broken
and goes via the circuitry. To finish the unit off
give the steel pipe a touch of paint and select a
fully Insulated knob to match the general appear-
ance of the unit.

The advantage of using a plastic case is that
you do not have to worry too much about insula-
tion problems. If you use a metal case such as a
standard "sunk" metal wall box ensure that none
of the circuitry touches the metalwork. If in
doubt you can cover the inside of the box with
two layers of good quality insulating tape.

,111111111111111

gill have to be specially dealt
with, and my guess is that it will
be the very last to be tackled.
Above all don't write queries on
your order form.

Queries
It might be an appropriate

moment to consider exactly what
kind of queries you can expect
your supplier to deal with. Every
supplier will of course have his
own ideas on this subject. How-
ever, I would suggest that they
must be confined to information
about that particular dealer's
own stock; and even then, if they
concern data that is not readily
available, I would not condemn
a supplier if he limited his help
to giving you the name and
address of the manufacturer
concerned.

It is not in the province of the
dealer to answer technical
queries about articles appearing
in the electronics magazines. In
any case it is always far more
satisfactory to contact the maga-
zine concerned. As my partner
so rightly remarked, "Extra good
service for the one, means poorer
service for the many." Translated
into practical terms, it means that
while we are struggling with
your one query, twenty other
customers' orders are held up!
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TUTOR BOAR
da

Now to Construct
By PHIL ALLCOCK*

Designed specifically for use in the
Teach -In '74 series for beginners.

THE Tutor Board to be described here and on
the blueprint presented free with this issue

of EVERYDAY ELECTRONICS, is an essential piece
of apparatus for use in the Teach -1n '74 series for
beginners in electronics.

The Tutor Board will be used extensively
throughout the series its primary function being
to carry out experiments to illustrate the theory.

It is not essential to adhere exactly to the
given dimensions for the Tutor Board and some
readers may wish to modify the construction
to suit materials at hand. If major changes are
contemplated it is necessary first to ensure that
adequate space and clearances are available,
especially for the potentiometers, meter and
batteries.

BUILDING
Cut the plywood base and rear panel ( pieces

A and B) to the dimensions shown on the blue-
print and drill all the holes with reference to
the heading DRILLING.

The large hole for the meter can be cut out
by a fret saw, an expandable wood bit or by
drilling a series of closely spaced holes round
the inside of a marked circle In the latter case
the centre disc of wood can be removed by
cutting along the holes with a sharp knife on
both sides of the plywood Finally the hole edge
must be smoothed with sandpaper.

Next cut the front and rear supports (pieces
C) to the sizes indicated and then fix, with glue
and panel pins, to the baseboard as shown.

Now cut to size the battery support, piece D,
and glue and pin to the back panel as indicated
on the blueprint. When the glue has completely
set, the base and rear panel can be sanded down
before finishing with two coats of emulsion
paint.

The rear panel is held to the base by three
screws so that the Tutor Board can be taken
apart if necessary for storage, in say a shallow
drawer, or repainting.

As the Tutor Board will be used throughout
the series it is worth making as good a job of
this as possible. A high standard should always
532

be the aim and this applies especially to elec-
tronics because most problems arise from poor
workmanship or untidy work. Good workmanship
from the start will repay itself as the series
develops and will give more pleasure and satis-
faction in the long run.

TERMINAL BLOCKS
While the paintwork is drying the electrical

components can be studied. The Data Chart illus-
trates the various components, to aid identifica-
tion, and it is worth spending a little time
examining the chart and the actual components
until they can all be readily identified.

An important part of the Tutor Board system
is the terminal blocks. These are supplied in
strips of twelve connectors and must be cut
with a sharp knife to give smaller blocks. Using
the first strip carefully cut along the grooves to
give two blocks each having three connectors,
two blocks each having two connectors and two
blocks each having one connector. The remaining
two strips of twelve should be cut to give
twelve blocks, each having two connectors.

The two three -connector blocks are for the
BC107 transistors (see Fig. la), which have
three leads each, but as these are not required
straight away they can be stored with the other
components until needed.

The two -connector blocks will have a single
fixing hole, Fig. lb, and at this stage it is
advisable to check that the wire nails are a good
fit when pushed into the fixing hole so that the
barbs on the nail enter the plastic block. If all
is well the nails can be cut to length to suit
the thickness of the plywood used for the base-
board. In the prototype, which uses 4mm ply-
wood, a cut nail length of 10mm was found ideal
see Fig. lc. The cut ends should be rounded
slightly with a file to remove any sharp edges
or burrs. A total of about 15 or 20 cut nails will
ensure some spares to replace any that are lost
during the series.

Two of the pointed nail off -cuts are required to
make up a pair of test prods and after filing
away any burrs these can be clamped firmly in
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each of the two single -connector blocks using
one of the screws; this is shown in Fig. ld. The
unused screw in each single connector is for the
connection of a flexible lead later on.

It is worth noting at this stage that the test
prod point can be used to push out the fixing
nails of the other terminal blocks when they
have to he removed or repositioned on the base-
board.

CONNECTING LEADS
The next requirement is preparation of the

connecting leads. Five different colours are used
and leads of different lengths will he required.
see Table 1

(a)

Table 1: Coloured Wire Lengths

Colour Length Quantity
(mm)

Red

Black

Blue

Green

Yellow

Use

45 1 positive test prod
40 2 positive battery

connectors
30 2 general
45 1 negative test prod
40 2 negative battery

connectors
30 2 general
10 6 general
30 4 general
10 6 general
30 4 general
15 4 general
20 6 general

NAIL CUT

TERMINAL BLOCK

Fig. 1 (a). Shows the three -connector block for mounting transistors (b) checking that the nail
fits snugly in the terminal block (c) method of fixing the terminal blocks to the Tudor Board

baseboard (d) a made up test prod.

Components ....
Resistors

1000 1W
1kfl
4.7k12
10kfl
47kfl
100kf)
100kf2 4-W

5% carbon

5% carbon

2% thick film

(1 off)
(2 off)
(2 off)
(2 off)
(2 off)
(2 off)
(1 off)

Potentiometers
1000 1W wirewound semi -precision

5k0 1W wirewound semi -precision
100kf/ carbon linear

Capacitors
1000/1F elect. 9 to 25V (1 off)
250/iF elect. 9 to 25V (2 off)

Semiconductors
BC107 silicon npn (2 off)
IN4001 silicon diode (1 off)
BZY88 4.7V 400mW Zener diode (1 off)

SEE

glIOP
TALK

Miscellaneous
Meter 0-10011A d.c. moving coil-SEW MR45P
or similar; 12 -way 2A terminal blocks (3 off);
M.E.S. batten mounting lampholders (2 off);
M.E.S. 6V 60mA bulbs (2 off); S.P.D.T.
toggle switch; pointer knobs (3 off); minia-
ture crocodile clips (24 off); coloured 7/0.2mm
wire-one of each colour Red, Black, Blue,
Green, Yellow-each 2 metres long.

The components listed above are those re-
quired for the first six months of Teach -In '74,
see page 535. Approximate cost including
V.A.T. £7-00

Hardware
4mm Plywood 300 x 300mm
6mm Plywood 150 x 300mm
Deal or similar soft wood 48 x 22 x 300mm

(2 off)
Deal or similar soft wood 18 x 22 x 300mm
Wood glue; half inch pane! pins; No. 10 round
headed screws (3 off); screw hooks (4 off);
screws for lampholders (4 off); stout rubber
bands (2 off). Drill bits: 10mm dia.; 13mm
dia.; 4mm dia.; No. 42.
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TUTOR BOARD BACK PANEL
MEI METER SHORTING LINK

V"SCREW HOOKS

0 0

BATTERY

/
$'7.14S1 STOUT ELASTIC BANDS BATTERY

0

Fig. 2. Details of the battery mountings and meter short-circuit lead.

Using your wire strippers, carefully set so
as not to cut or nick the wire strands, about
10mm of the outer plastic insulation should be
removed from each end of all the above wires.
This process may take a little practice and for
short wire lengths it is sometimes convenient
to grip the wire with pliers near the end to
be stripped whilst levering the strippers out-
wards, away from the pliers.

With the strippers set at the correct gap
excessive force is not necessary-too small a
gap causes damage to the strands of wire. After
stripping, the bare wire strands should be
twisted tightly together.

CROCODILE CLIPS
Half of the 20, 30 and 40mm leads of each

colour can now be fitted with a miniatiure
crocodile clip at one end only, as shown on the
Data Chart. Other leads can be similarly pre-
pared if needed. The tubular end of the clip
should be gently squeezed until it grips the
plastic lead firmly as this provides added
strength and the leads will be more durable.

One of the 10mm leads should be fitted with
clips at both ends and reserved for use as a
short circuit link across the meter terminals
when this is not in use. The thin wire across
the terminals of the meter serves the same
function during transit and the need for this
will be covered later. At this stage it is sufficient
to say that a shorting lead helps to protect the

BATTERY SUPPORT

delicate moving coil and needle from damage
during handling. When the meter is used in an
experiment the lead is always removed.

When the paint on the Tutor Board is com-
pletely dry, the final stages of fitting out can
be performed. The meter should be fixed in the
rear panel cut out-do not overtighten the
fixing nuts as this may cause the plastic case
to crack.

When this stage is complete the thin wire
across the meter terminals may be removed and
replaced by the 10mm lead with crocodile clips
at each end, Fig. 2. Attach one clip to the tag on
each meter terminal.

four small screw hooks and rubber bands as
shown, see Fig. 2. The two batten lamp holders
for the 6V bulbs should be screwed into position,
and the toggle switch mounted in position, see
blueprint and Fig. 3.

The rotary carbon and wire wound potentio-
meters should now be fitted as detailed on the
blueprint and in Fig. 3. The carbon potentio-
meter has a spindle which must be shortened to
the same length as the other potentiometers. The
free end of the spindle should be held firmly in a
vice and then cut through with a hacksaw-at
no time must any stress be applied to the body
of the component as this could cause damage.
Any burrs on the cut end should be removed with
a file. The Tutor Board is now complete and
ready for use. 0

H

K 01

L 0

Mo

Fig. 3. Underside view of the Tutor Board showing potentiometer and
switch labels to be referred to in the Teach -In '74 series.
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TEACH -11171L
FOR BEGINNERS IN ELECTRONICS ...
THEORY AND EXPERIMENTS

TUTOR: PHIL ALLCOCK*
LESSON / Current Flow and
Resistance

TIfis completely new series has been designed
to run for approximately twelve months and

provides an introduction to the basic practical
and theoretical aspects of electronics. No pre-
vious knowledge or skill is required and the
series is in fact ideally suited to anyone who is
interested in learning the basics of electronics.
Basic experiments will be described for each
part and these can he performed without the
need for soldering.

TUTOR BOARD
The series has been devised around a low-cost

Tutor Board designed to obviate soldering. As
a consequence the initial expenditure is kept
to a minimum and the risk of damage to any
of the components, by excess heat, is avoided.
The construction of the Tutor Board is very
simple and the Blueprint, enclosed with this
issue of E.E. gives the constructional details
for the board, this, together with the article
on page 532 provides full construction informa-
tion.

All the electrical components specified are
readily available from advertisers in this issue
and can be purchased through some of our
advertisers in the form of a kit, providing all
the components for approximately the first six
parts. To assist those who wish to purchase all
the electrical components for the first half of
the series a components list is included in the
Tutor Board article.

The Blueprint/Data Chart enclosed in this
issue also contains basic information for use
with this series and electronics in general.

TOOLS
As with most constructional hobbies a few

tools are necessary from the outset and the
basic requirements are : a small screwdriver,
wire strippers and wire cutters (side cutters). A
pair of long nosed pliers might also prove useful

for wire bending. Note that the screwdriver
should have a narrow blade and must be small
enough to fit the screws in the terminal blocks.
(A kit containing all these tools except the wire
strippers will be available next month).

Good quality tools are an investment in the
long run as they are more durable and often
easier to handle. It is assumed that the few
tools required to cut and assemble the wooden
parts of the Tutor Board are already to hand.

Before any experiments can be undertaken it
is necessary to look at some basic ideas regarding
electricity and to introduce the ideas of a circuit.
current flow, resistance and voltage.

ELECTRICAL CIRCUITS
Perhaps much of the apparent mystique sur-

rounding electronics stems from the fact that
electricity itself cannot be seen. In some ways
this may seem a real stumbling block but need
not be so because the presence of electricity can
easily be demonstrated. The "switching -on" of
a room light or a torch is a simple example in
which electricity makes its presence known by
the light (and heat) that it produces when the
switch is operated.

All materials are made of atoms in each of
which there is a central core or nucleus and
outside this one or more electrons. For our
purposes the electron can be considered to be a
minute package of electricity (or more cor-
rectly electrical charge). In some materials, like
glass, these electrons are prevented from moving
away from their parent atom by strong forces
of attraction. As a result electrons cannot flow
in these materials and they are called insulators.

Materials like copper and aluminium on the
other hand do not possess these same restrictions
and many of the electrons are free to move
within the material. It is this movement which
gives us the idea of electrical current or flow
of electrons and we can in fact think of current
flow in metal wires in the same way that we
think of water flow in pipes of a central heating
system. Metals are good conductors of electricity.

 North Staffordshire Polytechnic (Any communications arising from the Teach -In '74 series must be addressed to
Everyday Electronics, Fleetway House, Farringdon Street, London E.C.41
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In a heating system the flow of water may
be due to the pressure produced by a small
pump where in an electrical circuit the pressure
may arise from chemical effects inside a battery.
The water is guided by ensuring that it always
flows in a system of pipes or closed vessels and
in the electrical circuit the current is made to
flow where we want it to by using insulation
round the wires and other components.

A common insulation is the plastic covering
on the wires used for the Tutor Board. Fortu-
nately air, when dry, is also a good insulator
which is just as well as otherwise electricity
might never have been found.

RESISTANCE
The amount of current that can flow in a

circuit for a given pressure or battery depends
on the ease with which the electrons can pass
along the various parts of the circuit. The
amount of opposition to current flow is deter-
mined by what is known as the electrical resis-
tance of the material.

The resistance of a wire, say, depends on the
material from which the wire is made, the
length of the wire and wire diameter. Increasing
the wire length increases the resistance whilst
increasing the diameter reduces the resistance.

The connecting wires used with the Tutor
Board are stranded and consist of seven wires
side by side. Because the material is copper, a
very good electrical conductor, the resistance
of the wire is very low and when we require
appreciable resistance we must add it to our
circuit by connecting a resistor into the system.

The resistor is simply a component that has
been manufactured to have a certain amount of
resistance and this is often marked on the body
of the component by a special colour code which
is covered in more detail later on.

OHM'S LAW
So far we have introduced three terms which

are very important, namely current flow, resis-
tance and pressure. Each of the quantities can be
measured and for this we must specify the units
used. Pressure is measured by referring to the
electromotive force (e.m.f.) of the .battery and
the unit used is the volt.

Current flow round the circuit is measured in
amperes, often abbreviated simply to amps,
whilst resistance is measured in terms of a unit
called the ohm. The Data Chart gives the symbols
that are normally used for these and several
other quantities that will be introduced later.

These three quantities are related to each
other by a well known law called Ohm's law.
This simply states that current is proportional
to the voltage and consequently inversely pro-
portional to the resistance. As an equation this
can be written as:

current in amps -
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e.m.f. in volts
resistance in ohms

CURRENT MEASUREMENT
Strictly speaking the ampere is a measure of

the number of electrons that flow past a given
point in one second. Each electron carries the
same fixed amount of electrical charge
( measured in coulombs) and a current of one
ampere represents the movement of approxi-
mately six million million million electrons per
second! Do not let this large number worry
you-it is impossible for most people to visual-
ise such a large number anyway.

On the Tutor Board current flow can be
measured by using the moving coil meter. The
current is allowed to flow through a coil of very
fine wire which has the pointer attached to it.
The current reacts with a magnet system placed
near the coil and the coil rotates on its pivot.
The deflection of the pointer across a calibrated
scale is used to measure the amount of current.

The meter specified for this series is very
sensitive and could easily be damaged by mis-
use. A full scale deflection, shown as 100 on
the scale, occurs for a current of only 100 mil-
lionths of an ampere. Just as we can divide the
inch unit into thousandths of an inch or the
metre into centimetres so we can divide our
electrical units. As shown on the Data Chart our
new current unit can be written as

1 millionth of an ampere = 1 microamp = 1 pA

VOLTAGE MEASUREMENT
Thus the meter requires 100 microamps for

full deflection. The meter can be transformed
into a device for measuring e.m.f. or voltage
by adding a resistance in series with the meter.
The combination is then known as a moving
coil voltmeter. To determine the resistance
required we must use Ohm's law.

Let us change the full scale current of 100
microamps into say a reading of 10 volts i.e.:
100 on the scale will represent a voltage of 10
volts applied to the meter and resistor taken
together. Thus:

10 (volts)resistance required= - 100,000110.0001 (amps)
From the Data Chart we see that this value can

be written as 100ki1 (100 kilohms). To make
the total resistance of the voltmeter equal to
100 kilohms we must allow for the resistance of
the coil of wire in the meter. For the meter
chosen this is about 800 ohms which is much
smaller than the total resistance required and
can be ignored, so we can make our voltmeter
simply by adding a 100 kilohm resistor in series
with the meter. The arrangement can be illus-
trated by what is known as a schematic circuit
in which the various components are represented
by the circuit symbols shown on the Data Chart.
Our voltmeter representation is therefore as
shown in Fig. 1.1.

The small circles in the schematic representa-
tion are included to indicate connector points

Everyday Electronics, October 1973



MEI
100 w A

Fig. 1.1. Schematic
circuit of the volt-
meter.

+1
CURRENT. I ._____41A OFF

I B1
I.5V

G.'

ON

Fig. 1.2. A switch and
three resistors in
series with the bat-
tery.

but would not normally be shown in such a
diagram. Wire connections are simply shown as
solid lines joining the components ( represented
by their particular symbols) together.

RESISTORS IN SERIES
To illustrate this principle further, consider

Fig. 1.2. This schematic diagram shows a series
arrangement of a switch Si., three resistors
(R1, R2, R3) and a 4.5 volt battery Bl. The
circuit is said to be a series arrangement because
the current flow (when S1 is closed) is through
all the components, one after another. In other
words the same current flows in all components.
This is not always the case and it is possible to
have components in parallel so that they all
experience the same voltage. This will be
covered in more detail later.

As already mentioned the resistance value of
each resistor is indicated by a series of coloured
bands on the body of the component. Using the
information given on the Data Chart study this
method of colour coding and hence locate the
100 kilohm + 2 per cent resistor. The shopping
list shows three 100 kilohm resistors but the
±2 per cent tolerance component should be
specially reserved for making up the 0 to 10V
voltmeter by the method already outlined, when-
ever it is needed.

This close tolerance resistor can be perma-
nently mounted on one of the two -connector
blocks as shown in Fig. 1.3. It is inadvisable to
bend the resistor wires too close to the case, it
is better to leave the wires long to avoid any
stress in the component. Flexible leads can be
connected to the other ends of each metallic
connector as required.

100k11

Fig. 1.3. The method of
mounting a resistor in one
of the connecting blocks.
The resistor should be
identified with reference to
the Data Chart.

LEADS

If we return for a moment to Fig. 1.2 and
consider the effect of the current flow when
switch Si closes, we can see that the total
Everyday Electronics, October 1973

circuit resistance (i.e. opposition to current flow)
is due to the combined effect of Ill, R2 and R3
taken together. If we call the total resistance RT

ohms then RT= (R1 + R2 -I -R3), the sum of all
the individual resistance values. This is a neces-
sary consequence of the series circuit connection
and the fact that the current is common to all
components. The circuit current, I, can be found
by applying Ohm's law :-
I= current in amps_ battery e.m.f. in volts

(switch closed) total circuit resistance in
ohms.

4-5Hence I = amps.
AT

KIRCHOFF'S VOLTAGE LAW
The current, in flowing through each resistor

gives rise to a voltage difference (sometimes
called a potential difference or p.d.) across each
component's terminals. These voltage differences
can also be found by using Ohm's law and if
we work out the values for each resistor we get:

Voltage difference across RI = I x RI = 4.5Y
RI

T

R2 = I R2
4.5

x R2
T

R3 = I > R3 =45 x R3
419

RT
If we add these voltage differences together

to determine the total voltage difference for the
4.5three resistors we find, since - is common to
RT

all terms, that:-
Total voltage difference = 4. -5 < (RI + R2 + R3) = 4.5

RT

volts since R1 = (RI + R2 + R3).
This might well have been expected and simply

shows that the total voltage drop across all
components in a series circuit is the same as
the battery e.m.f. (This is known as Kirchoff's
voltage law.)

Well, that is enough basic theory for the time
being. Study the circuit and ideas carefully
before proceeding to the experimental section
of this part. The experimental work will give
greater benefit if the basic theory is clearly
understood beforehand.

TESTS
The tests should be done in the order indi-

cated. Do not miss out any test as this may give
difficulty in later tests.

The tests for this month start on the next page
and should only be attempted when the theory
has been fully studied. A number of tests will be
given each month and will be based on the Tutor
Board.

Next month: We shall examine the behaviour of parallel
circuit. Some new experiments will be given and the basic
theory will be taken a step further. A summary of the
results of this month's experiments will also be given.
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TUTOR BOARD EXPERIMENTS

Test No. 1

the purpose of this test is to build a series
circuit using the 100 ohm potentiometer (VR1)
as a variable resistor, together with a 6 volt 60
mA bulb, one 4.5 volt battery and a switch.
The layout is shown in Fig. 1.4a and the corres-
ponding schematic in Fig. 1.4b. Note that only
two of the three tags on the 100 ohm potentio-
meter and the switch are actually used. The
remaining tag on each component is not con-
nected to any other point. In each case the
centre tag and one of the two outer tags is
used.

C

1

I B

VRI 1000
POTENTIOMETER

S1 OFF

ON OFF
S1

Fig. 1.4a (above).
ON Basic layout on the

Tutor Board for the
first test.

VR1
10011 Fig. 1.4b. Schematic

diagram of Fig. 1.4a.

The relative position of the switch toggle for
ON and OFF is dependent on which outer tag
is used. Similarly for the potentiometer, the
relative position of the spindle or knob for
maximum and minimum resistance will depend
on the choice of outer tag as before.

Observe the operation of these two com-
ponents very carefully so that their action is
fully understood. For example, the switch is ON
when the toggle points towards the end tag
actually in use. When the toggle points towards
the unused end tag the switch is off. Work out
a similar rule for the resistance of the 100 ohm
potentiometer.

It is always desirable to check any circuit
before connecting the battery or other power
source and this habit is worth cultivating. If the
bulb does not light it is most likely that a poor
538

connection has been made.
The strands of wire should be twisted together

and can be folded back to double the thickness
when only one wire per hole is required in the
terminal block. Do not overtighten the screws
as this will fracture the strands very quickly.
The terminal blocks can be used to join two or
more wires, or wires and component leads,
together. A few minutes practice will soon
indicate the amount of screw pressure required.

When this first test has been completed, dis-
mantle the Tutor Board wiring and proceed to
Test No. 2. Never leave a battery connected to
any circuit for longer than is necessary. Always
move the switch to the OFF position when a
circuit is not in use as this will ensure long life
from the batteries.

Test No. 2
Set up the voltmeter circuit with the series

100 kilohm +2 per cent resistor and two test
prods. Use a black lead for the meter negative
terminal (marked-) and a red lead for the
connection to the 100 kilohm resistor (refer to
Fig. 1.5). Check the voltage of each battery,
paying special attention to the correct polarity
of the leads (red lead to battery positive ter-
minal, black lead to battery negative terminal).

1rBLACK
LEAD

ME1

TEST PRODS

Mark each battery with the measured voltage.
(Nominal voltage is 4.5V, but will be higher
when the battery is first purchased.) Subsequent
checks of battery voltage will show lower voltage
readings as the battery becomes exhausted.
Leave the voltmeter set up and proceed to next
test.

RED
LEAD

Fig. 1.5. Layout on
the Tutor Board for
the voltmeter
(0-10V).

R1

100kIl

Test No. 3
Devise your own Tutor Board layout and then

set up the circuit shown schematically in Fig.
1.6. Operate the switch to the on position and
set the 5 kilohm potentiometer (VR2) for maxi-
mum resistance using the principles covered in
Test No. 1. Check for current flow by measuring
the voltage across the 1 kilohm resistor. (Red
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lead to switch end of resistor. A zero reading
indicates faulty circuit wiring or switch in wrong
position).

Measure the voltage between the potentio-
meter end of the I kilohm resistor, furthest
away from the switch, and the junction of the
two batteries. (Black lead to the batteries.)
A reading of about 3 volts should be obtained
(30 on the meter scale). Whilst observing the
meter adjust the 5 kilohm potentiometer until
the meter reads zero. For equal battery voltages
this occurs when the variable potentiometer
resistance is equal to 1 kilohm

s
looDFFI

isr 51
I ASV

--L-

-r
B2
ASV

RI

VR2
SkI2

NOT USED

Fig.1.6. Schematic dia-
gram of the circuit
used in test 2.

Without disturbing the potentiometer setting
measure the voltage difference across the
variable potentiometer and across the 1 kilohm
resistor. These should be about equal if the
battery voltages are similar. Switch off and
dismantle all wiring. Replace the shorting lead
across the meter terminals for protection.

Ruminations
By Sensor

Weather or Not
The holiday season will be

almost over by the time this piece
is published. But before we all
take up our work again it is worth
while recalling the part played by
electronics in improving weather
forecasting. Accurate forecasting
depends upon the collection of an
enormous amount of data from a
very wide area, and the rapid pro-
cessing of this data, together with
a few facts and maybe some
inspired guesses.

Electronics is involved in
almost every aspect of weather
forecasting but its greatest contri-
bution has been the electronic

Study the results of all tests and try to explain
to your own satisfaction what is happening in
each test, particularly Test No. 3. If you feel
it will help you, try making a few notes about
each test in a notebook. In particular try to
work out what each rest has taught you'

DATA CHART
The following information on resistor wattages was
unfortunately omitted from the Data Chart enclosed
in this issue.

{CARBON

111111M1111111

WIRE 3W
WOUND

All111.1111111MIIV 7W

computer. A prodigous quantity
of data can be processed by the
computer in a very short time
and thus an up-to-date and
accurate forecast can be made
available, via radio or telephone,
to all who may have need of it.

Unfortunately, little progress
has been made in controlling the
weather; gales, typhoons and hur-
ricanes have no beneficial effects.
and while it is very useful to know
where and when they are likely
to occur, we would be far better
off without them! One can foresee
that our cities may, in the future,
have a controlled environment in
a manner rather like that des-
cribed by H. G. Wells in his book
"The Sleeper Awakes." I suppose
that it would only rain at night
(only people up to no good, and
policemen, are out at night!) and
storms would be unknown.

Theoretically, there would
seem to be no great problem in
covering an entire city with a

transparent dome and equipping
the area with the necessary air
conditioning plant, but the prac-
tical problems would be enormous.
Modern electronics would find no
difficulty in providing the sensing
and control equipment for such
a project, apart from the sheer
size of such an undertaking.

Perhaps the inhabitants of such
a city would read with wonder of
the great freeze-up of 1963 or the
floods of 1973. But there is some
cosy satisfaction to be felt when
indoors with the rain beating
against the windows and the wind
howling round the house. And
what of the free firework display
(son et lumiere) provided by a
good thunderstorm?

I think that I prefer to take the
weather as it comes; always pro-
vided that the weather forecasters
can give me some idea of what to
expect. If the weather were con-
trolled what on earth would we
talk about?
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1111110
% Voltmeter

BY

Measures a.c. voltages over a large
frequency range-useful instrument
for the audio enthusiast.

0 NE of the most valuable test instruments
for audio work is the Audio Voltmeter, so

called because it will read alternating voltages
over a wide range of frequencies and is sensitive
enough to read very small audio signals of down
to one millivolt or less. It is basically a bridge
rectifier system, the rectifier being used to con-
vert alternating voltage to d.c. in order to drive
the meter movement.

To be able to read very small voltages, the
bridge rectifier and meter is preceded by an
amplifier. Wide frequency response is achieved
by careful design of the amplifier section and by
the use of negative feedback.

RANGES
The meter described in this article operates

over five ranges as follows:
Range 1 0 to 10 millivolts (my)
Range 2 0 to 100 millivolts
Range 3 0 to 1 volt
Range 4 0 to 10 volts
Range 5 0 to 100 volts

It has a high input impedance of approxi-
mately one megohm, which is essential to pre-
vent the meter "loading" the circuit to which it
is connected and so produce errors in reading.
The meter has a wide, flat frequency response
from 10Hz to over 100,000Hz ( ± ldB).

Some ways of using the meter will be ex-
plained later but before describing the circuit
and construction, readers should note that
although the circuit may not look too compli-
cated, this project is not one for absolute begin-
ners to tackle. Those who feel capable of build-
ing the instrument however, will, providing con -
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F.C.JUDD

Approximate cost
, , of components

including V.AT.
£6.75 plus case

struction, specified components and wiring etc.,
are strictly adhered to, find it a worthwhile item
of test gear and moreover one with reasonable
accuracy.

It can be used for measuring the signal level
going into and out of a pre -amplifier, the gain
of an amplifier, the output power from ampli-
fiers designed to deliver power and of course for
generally checking newly built audio equipment.
One other instrument is required to do all this
and that is an audio signal generator, which is
also not difficult to construct and a possible sub-
ject for an E.E. project.

THE CIRCUIT
The Audio , oltmeter circuit is shown in Fig. I

and reading as is usual in circuitry, from left to
right, begins with the input, followed by the
attenuator network which consists of Sla and
Slb (ganged 5 way wafer switches) and resistors
R1 to R8. The "impedance" of the network which
is also the input impedance of the meter, is about
one megohm and more or less determined by the
main leg of the attenuator network R8.

In the 10mV, or most sensitive range, R8 is
switched direct to earth so no attenuation occurs.
For the 100mV range an attenuator factor of 10 is
provided by R8 in series with R1 and R2. The 1V,
10V and 100V ranges are achieved in the same
way but by attenuation factors of 100, 1,000,
10,000 and 100,000. The values of the network
are not precise but do allow the use of standard
value resistors and a readout accuracy from the
meter of ±5 per cent which is about average for
a low cost audio voltmeter.

The output from the attenuator is fed to TR1
Everyday Electronics, October 1973
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10011

Fig. 1. The complete circuit diagram of
the Audio Voltmeter with built in power
supply.

which is a special amplifier stage with a
high impedance input so as not to shunt
the high impedance of the attenuator
itself. Transistors TR2 and TR3 are a
conventional signal amplifier to further
boost the signal so that it will drive the
meter via the bridge rectifier network
consisting of DI, D2, D3 and D4.

In order to achieve a wide frequency
response one arm of the bridge is
coupled back to the emitter of TR2 via
the preset potentiometer VR1. This not
only provides negative feedback, and an
aid to wide frequency response but also
the means of "self -calibrating" the

P11

1801(12
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R9 R12
4701a7
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BC109

RIO
1501(11

fI
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/OpF

221(11

C3
SpF

4- -

R13
22k12

R19 22k12

0 C6
IMO 1000pF

R14
1801(11

TR3
BC109

TR2
BC109

R16

R15 rsokn
68011

VR1
47011

07 1

/000pF

APPROX +17V

R17
6.8k11

CI 5pF

D3DI

0
OA910 0 0A91

0A91

D2

CS
50pF

+19 TO 20V

R20
6431(11

C
SK3

[CALIBRATION!

R21
11(11

JOE(iv,90
6V

T1

MEI
100pA

EARTH

DI

MAINS
230(240V

finished meter. This is why a portion of
the 50Hz voltage from the secondary of the
mains transformer Tl is tapped off from R20 and
R21. This voltage is brought out to a socket on
the front panel and is used in conjunction with
VR1 to set the meter calibration. The amplitude
of the 50Hz signal at the calibration socket (SK3)
is IV, give or take a few millivolts, but more of
this later.

The remainder of the circuit is the power
supply consisting of T1 which supplies 12V a.c. to
the bridge rectifier (D5 -D8) which, in turn feeds
pulsating d.c. to the smoothing components C7,
R19 and C6. The supply rail to the amplifier at
the junction of C6/R19 should be about 17 volts.

CONSTRUCTION
The prototype shown in the photographs was

built into a case measuring approximately 222 X
Everyday Electronics, October 1973

130 X 125 mm made from Lektrokit parts, how-
ever any similar sized metal case could be used
but a metal case it must be.

The circuitry is assembled on plain Veroboard
as in Fig. 2 and this is attached, when wired, to
the front panel by means of small angle brackets
(Fig. 3). The meter may be any good quality 100
micro -amp, moving coil type with the usual 90
degree scale calibrated in 10 divisions each sub-
divided by 10 or 5.

The front panel layout is shown in Fig. 4, note
that the input terminals (one red and one black)
and calibration socket, are insulated from the
panel. The black terminal (earth) is only earthed
at the circuit board common negative/earth
line; the metal case is also earthed to the com-
mon negative supply rail.

When the circuit wiring is completed check if
541



possible the supply rail voltage at the junction of
C6/R19. This should be approximately 17 volts.
Short circuit the input terminals and switch to
the 10mV range to ensure that the meter is read-
ing zero.

Note: Immediately after switching on the
meter will read for a moment or two and then
drop back to zero. Allow a few seconds for it to
settle before using.

If the range switch is left in the 10 or 10OmV
position and the short circuit from the input
terminals removed, the meter will usually read
because of 50Hz hum pickup. Remember at low
millivolt ranges it is effectively a high gain
amplifier with a response down to 10Hz.

For calibration the meter and circuit must be
out of the case so as to get at the pre-set VR1.
Couple the calibration socket to the red or live
input terminal and switch to the 1 volt range.
Adjust VR1 until the pointer of the meter reads
exactly full scale -10 on the meter or 1 volt. The
meter is now calibrated and can he fitted into its
case.

SI SI

DECIBEL MEASUREMENT
Voltage (and current and power) can be ex-

pressed in decibels and it is usual to include a
scale for decibels on audio voltmeters. This is
useful when checking gain and/or plotting the
frequency response of an amplifier. A full
decibel scale, as normally found on audio volt-
meters, is shown beneath the regular voltage
scale in Fig. 4a.

With very large meter scales the full scale can
usually be included but on small meters, such as
the one specified for this project, it is better to
use the part scale as in Fig. 4b otherwise the
divisions are too cramped together at the higher
or minus dB readings i.e., between -5 and
- 10dB. For practical purposes the +2dB down
to - 5dB scale with divisions of 1dB, is sufficient
anyway.

The point of 0dB is based on 0.755 volts, the
reference of which is a power of 1 milliwatt
into 600 ohms. Normally the power level holds
for any impedance but the voltage only for 600

000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0
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Fig. 2. The layout of the
components on the Vero -
board topside and the inter-
connection details below
the board.
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Fig. 4. Voltage and decibel scales for the
unit, see text.
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Fig. 3 (above). Details of wiring the com-
ponent board tothe front panel components.

Photograph of coupled board and front
panel.
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75 25

1

Fig. 4. Drilling and
meter cut-out details
for the front panel.
The meter cut-out
should be made to
suit meter used.
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0
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ON/OFF

RANGE
SWITCH
Sit S2

BLACK INPUT RED

0 ici( 0
CAL

t

222

108

0

5

19

130

63

Components
Resistors

 .

RI 100W R8 'IMO. R15
R2 10kil R9 470ki2 R16
R3 10kil R10 150W R17
R4 1ki2 R11 180W R18
R5 1 kit R12 22k12 R19
R6 1000 R13 22ki2 R20
R7 1000 R14 180kS2 R21
All 1W  5% carbon

Capacitors
0.1/iF

C2 10pFd elect. 15V
C3 5uF elect. 15V
C4 511F elect. 15V

SEE

SHOP
680t2 TALK
1501d2
6.8ki!
1 kit
2 -21d2
6.8ki!
1 ki1

C5 50pf elect. 15V
C6 1000pF elect. 25V
C7 1000pF elect. 25V

Semiconductors
TR1, 2, 3 BC109 silicon npn (3 off)

DI, 2, 3, 4 0A91 or similar (4 oft)
D5 -D8 BY164 or any 50 p.i.v. 500mA bridge
rectifier

Miscellaneous
SK1, 2 Single spring loaded terminals (one

red one black) or terminal block (2
way)

SK3 Insu'ated panel socket
S1 Double pole 5 way wafer switch
S2 S.p.s.t. toggle switch
VR1 4700 skeleton preset
ME1 100pA moving coil meter approx 3in

square
T1 240V primary, 6-0-6V 100mA secondary

(Eagle MT6 type)
LP1 Panel neon indicator incorporating

dropper resistor.
Metal case approximately 222 x 130 x 125mm,
knob for S1, plain perforated Veroboard
203 x 95mm x 0.15inch matrix, mains lead and
3 pin plug.

ohms. However. for practical use the dB scale
can be used directly for determining gain or loss
when dealing with voltage only and providing
the impedance of the circuit at which the
measurement is being made is not changed
during the measurement.

For example, a signal amplifier may be deliver-
ing 0.775 volts, as read on the meter (which is
0dB). If the gain of the amplifier was increased
by 2dB then the output voltage would be in-
creased to 0.975.

In plotting the frequency response of an ampli-
fier the signal level out is adjusted (by the
volume control or input signal level) to read OdB
on the audio voltmeter. If the amplifier has a flat
response from say 20 to 10,000Hz the meter
will read 0dB over that frequency range. As the
544

response tails away at either end of the Hat part
of the frequency range, so the meter readings
fall accordingly and the amount in decibels by
which it falls can be noted.

DECIBEL SCALE
Those who wish to put a decibel scale directly

on the meter will have to remove the meter
cover and then very carefully remove the scale
plate itself. The scale can now be drawn with
Indian ink (a compass and fine nib pen will be
required) and the dB figures marked as shown
in Fig. 4b.
The prototype was checked against a high grade
laboratory audio voltmeter and accuracy was
found to be within- t 5 per cent on any range. f
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5uin13 Ifll NI INS
THE TRANSISTOR

J.B. DANCE M.Sc.

Ttats month's article in the Semiconductor
series continues with transistor types and

explains the manufacture of planar devices; also
discussed are types of encapsulation.

ALLOY JUNCTION GERMANIUM
POWER TRANSISTORS

Power transistors must be able to dissipate
the heat generated in their collector, so the
small types of construction discussed previously
are unsuitable. The collector must be in good
thermal contact with the external metal base of
the device.

This external base must be designed so that
it can be bolted onto a piece of metal which
serves to dissipate the heat. The transistor is
kept cooler if the metal is blackened, since
black surfaces radiate more heat than bright
surfaces for the same temperature difference.

A thin mica washer may be placed between
the transistor and the heat sink, although this
washer will inevitably result in a slight increase
in the working temperature of the transistor.

It is best to coat the mounting base of the
transistor (and the mica washer, if used) with
silicon grease so that good thermal contact is
established. Special silicon compounds which
conduct heat better than ordinary silicon grease
are available and can be used with advantage.

The construction of a typical germanium alloy
junction transistor is shown in Fig. 5.1.

The 0C35 is a typical general purpose tran-
sistor of this type. It can dissipate 30W if the

mounting base of the transistor is kept at a
temperature of not more than 45°C.

The V. rating is 48V at collector currents of
up to 0.5A and 32V at collector currents up to
6A. The value of lit, is in the range 25 to 75 at 1A

The 0C36 is a high voltage version of the
EMITTER PELLET EMITTER

LEAD

COLLECTOR GERMANIUM
WAFER

BASE LEAD

/./;:C9N/,1E2E9 T)0 C;)LLECTOR////'
METAL MOUNTING BASE

Fig. 5.1. The construction of a typical germanium
alloy junction power transistor.

0C35, whilst the 0C29 is a higher gain type
(with an h,.. of 45 tc 130 at 1A). All of these
transistors have a cut off frequency of around
250kHz.

The 0C22 to 0C24 range has a higher cut off
frequency (2.0 to 2.5MHz), but the power dissi-
pation must be limited to 15W.

All of these transistors have a diamond
shaped base of the TO -3 type shown in Fig. 5.2.

No similar npn germanium power transistors
are generally available.

Table 5.1: Germanium PNP Power Transistors

Device Vatto
(V)

lice°
(V)

is max
(A)

Pt max
(W)

hrc fT
(MHz)

Application

0C20 -100 -75 8.0 30 25-75 0.25 High Voltage
0C22 -47 -24 1.0 15 150 2.0 General purpose, high

frequency
0C23 -55 -24 1.0 15 150 2.5 Power Switch
0C24 -40 -24 1.0 15 150 2.5 Power Switch
0C25 -40 -40 4.0 22.5 15-80 0.25 General purpose power

transistor
0C28 80 60 8.0 30 20-55 0.25 High voltage, especially

suitable for d.c. converter
0C29 so -32 8.0 30 45-130 0.25 High gain power transistor
0C35 -60 -32 8.0 30 25-75 0.25 General purpose power

transistor
0C36 --so -32 8.0 30 30-110 0.25 High voltage power

transistor
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Table 5.2: PNP Silicon Alloy Junction Transistors

fai

Device Vcbo
(V)

Vebo
(V)

Pt max
(MW)

hfe fr
(MHz)

Remarks

0C200 -25 -25 100 20 1.0 Low gain
0C201 -25 -25 100 30 40
0C202 -15 -15 100 70 4.0 Medium gain
0C203 -60 -60 100 15 1.0 High voltage
0C204 -32 -32 125 24 1.5 Medium voltage
0C205 -60 -60 125 24 1.5 High voltage
0C206 -32 -24 125 40 2.0
BCZ11 -30 -25 100 25-60 1.5

emitter

okt
base

collector (internally
connected to case)

I11116. _I I

Fig. 5.2. The TO -3 encapsulation showing lead -
out details.

SILICON ALLOY JUNCTION TYPES
The early silicon transistors were made by an

alloy junction technique similar to that used for
manufacturing germanium transistors.

These techniques resulted in the production
of transistors such as the 0C200 to 0C206 which
are a pnp series with cut off frequencies in the
range 1 to 4MHz and values of tiro in the range
20 (for the 0C200) to 70 (for the 0C202).

The V,- rating varies from -15V for the 0C202
to -60V for the 0C203 and 0C206. The BCZ11
is another transistor of this type.

This range of tranistors is encapsulated in the
small metal envelope of Fig. 4.7 (last month)
with a red spot near the collector.

SILICON PLANAR DEVICES
The silicon planar process has made possible

the mass production of the very high perform-
ance transistors which are available today.

The present trend is for silicon planar devices
to displace most of the earlier germanium
devices in almost all applications.

The planar process cannot be used to produce
germanium devices, although it can be em-
ployed to manufacture other silicon devices,
such as diodes.

The diagrams of Fig. 5.3 show some of the
processes involved in the manufacture of a
silicon planar npn transistor.
546

An n -type slice of silicon of about 2.5 cm
diameter is heated in oxygen so that a layer of
silicon oxide is formed all over it. A drop of
photosensitive material is placed on top of the
slice and the latter is spun so that the photo-
sensitive material forms an even layer of the
desired thickness.

The slice is then covered by a "base mask",
which is a photographic negative containing a
pattern, the opaque parts of which are in the
positions of the bases of the hundreds or
thousands of transistors which are to be made
from the silicon slice.

The slice is then put under an ultra -violet
light. The parts of the photosensitive material
which receive the radiation are hardened and
become fixed in position, but the other parts are
easily washed away.

The slices are treated with acid which removes
the oxide layer at the points where the photo-
sensitive layer has been washed away.

Each of the positions in the silicon slice where
a transistor is to be formed now has the type of
cross section shown in Fig. 5.3b.

After cleaning, the slice is treated with a
p -type material and heated so that the latter
diffuses to the required depth. An oxide layer
is then formed over the whole surface. The cross
section of a single part of the disc is now as in
Fig. 5.3c.

A photosensitive material is then used with
a new mask (the emitter mask) and holes in the
oxide layer are formed in positions which are
to be treated with an n -type impurity (Fig.
5.3d).

Afterwards an n -type material is allowed to
diffuse in to form the emitter and an oxide layer
is formed over the whole surface (Fig. 5.3e).

CONTACTS
A further photosensitive layer is applied and

a mask used to produce gaps in the oxide layer
over the small parts of the base and emitter
where the contacts can be fitted (Fig. 5.3f). A
thin layer of aluminium is then deposited over
the whole surface and, by means of a fourth
mask, the aluminium is removed from all parts
except where it is required to form the base
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Fig. 5.3. Schematic outline of the various steps and stages in-
volved in the manufacture of silicon planar npn transistors.

and emitter contacts.
Each transistor now has the general form

shown in Fig. 5.3g.
The transistors on each slice are now briefly

tested, separated, and the good ones encapsu-
lated. Finally each device is thoroughly tested.

The manufacture of silicon planar pnp tran-
sistors is very similar. In expitaxial planar
transistor manufacture, a lightly doped thin
layer of silicon is used on a more heavily doped
substrate. The transistor is formed within the
thin layer.

LOW CURRENT PLANAR TYPES
Low current transistors operating with col-

lector currents (It) of lmA or less, are used in

BASE DIFFUSION

(c)

CONNECTOR WINDOWS

(f)

ALUMINIUM FILM

(g)

low level circuits where one may require a low
noise transistor.

Typical npn transistors of this type are the
BC107 (17.-=-45V), the BC108 (V,..,=20V 1 and
the low noise BC109.

Electrically equivalent types in an epoxy
encapsulation are the BC147, BC148 and BC149.

The 2N929 and the higher gain, low noise
2N930 are similar npn types (1/,,= 45V).
Another similar type is the 2N2483 and the
higher gain 2N2484 (minimum value of hr,.= 250
at le= lmA) which have equal to 60V and
which may be used at values of I. as low as 44A.

In the S.G.S. range, one may mention the
epoxy encapsulated 0450 and the BFY76 and
BFY77. Other npn types are the 2S501 to 2S503

Table 5.3: Low Level Silicon Planar Transistors
Device

npn
BC107
BC108
BC109
BC147
BC148
BC149
2N929
2N930
2N2483
2N2484

BC184L

pnp
BC157
BC158
BC159
BFX37

2N2604
2N2605

Vebo
(V)

Vebo
(V)

lc max Pt max
(mA) (mW)

tire

50
30
30
50
30
30
45
45
60
60

45
20
20
45
20
20
45
45
60
60

100
100
100
100
100
100

30
30

300
300
300
220
220
220
300
300
360
360

45 30 200 300

-50
- 30
- 25
-60

- 45
-25
- 20
-60

- 60 -45
- 60 -45

100
100
100

50

220
220
220
360

30 400
30 400

- -
f T Remarks

(MHz)

125-500 300 TO -18
125-500 300 TO -18
240-900 300 Low noise, TO -18
125-500 300 Lockfit
125-500 300 Lockfit
125-500 300 Low noise, Lockfit
100-350 50 TC-18
200-600 50 Low noise, TO -18

>"75 60 High voltage, TO -18
>250 60 Low noise, high voltage,

TO -18
>250 150 Silect

75-260 130
75-260 130

125-500 130
70-300 40

40-120 30
100-130 30

Lockfit
Lockfit
Low noise, Lockfit
High voltage, Low noise,

-0-18
High voltage, TO -46
High voltage, Low noise,

TO -46
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(Texas) and the ZTX114
Similar types of low

transistors are available
2N2605, the Mullard BC
the BFX37.

"E line" Ferranti type.
current high gain pnp

. For example, the Texas
157 to BC159 series and

MEDIUM CURRENT PLANAR TYPES
The number of planar transistors for use in

the 10 - 200mA range is very numerous and most
designers choose from a few types with which
they are especially familiar.

Common examples of such transistors are the
economical types 2N2926 (International General
Electric) and the ZTX300 (Ferranti) in epoxy
encapsulation, whilst amongst the metal cased
types there are C111E (S.G.S.), the 2N696,
2N697, 2N1613, 2N1711, 2N3053, etc.

Most of these have fr values around 50MHz,
but one may select one of the 2N2217 to 2N2219
series if one requires a 250MHz fr. The BFY50
to BFY53 series offer a higher value of L. (1A)
than most of the other small types.

In the pnp medium current types, one may
use the 2N1131 or 2N1132 which have an fr
around 50MHz.

The common 2N2904 to 2N2907A series offer
an fr value of 200MHz and are rather similar
in performance to the 2N2217 npn series.

Of the epoxy encapsulated pnp types, one may
mention the 2N3702/2N3703 with an fr of
100MHz.

HIGH FREQUENCY TYPES
Various silicon planar transistors are avail-

able for the u.h.f. region. One of the best known
is the BFY90 (minimum fT= 1000MHz). Other
npn types are the 2N3570 (minimum fr-=
1500MHz) and the S.G.S. BFY78.

The 2N3662/2N3663 (Int. Gen. Electric) are
examples of transistors designed for u.h.f.
tuners, whilst the Mullard BF200 (fr= 270MHz)
is intended for use in v.h.f. tuners.

Various pnp high frequency amplifiers are
available, but their operating frequency is not
normally quite so high as some of the npn types.
An example is the BFX48 (S.G.S.).

HIGH VOLTAGE
In some applications a transistor capable of

controlling a high voltage is required; for ex-
ample, in the control of neon filled numerical
indicator tubes.

The S.G.S. npn type C407 is one of the best
known (with a V rating of 120V). The ZTX34]
and ZTX342 (Ferranti) have V,- ratings of 100
and 120V respectively and are also intended for
driving numerical indicator tubes.

The S.G.S. V765 is a pnp type with a 120V
V,. rating.

SWITCHING
Many of the transistors aleady mentioned

(both silicon and germanium types) are also used
for switching applications. In particular, the npn
2N2217 series and the pnp 2N2904 series are
widely used for medium current switching.

However, many silicon transistors especially
designed for switching applications are now
available. Some of the best known are the npn
2N706 and 2N708 for moderate speeds and the
2N709 for very fast switching.

The TIS45 (Texas) is similar to the 2N708, but
is in a plastic encapsulation. Another fast
general purpose switch is the S.G.S. type P346A.

Special types of ultra fast switch, such as the
Motorola 2N3960 with fT= 1800MHz, are avail-
able, but lie outside the scope of this article.

Table 5.4: Medium Current Silicon Planar Transistors
Device

npn

(V)
Vebo
(V)

ILmax
(mA)

Pt max
(mW)

hre fr
(MHz)

Encapsulation

BFY50 80 35 1000 800 --30 60 TO -5
BFY51 60 30 1000 800 >40 50 TO -5
BFY52 40 20 1000 800 >60 50 TO -5
2N696 60 40 600 20-60 40 TO -5
2N697 60 40 600 120-150 40 TO -5
2N1613 75 30 800 40-120 60 TO -5
2N1711 75 30 800 100-300 70 TO -5
2N2217 60 30 800 800 20-60 250 TO -5
2N2218 60 30 800 800 40-120 250 TO -5
2N2219 60 30 800 800 100-300 250 TO -5
2N2219A 75 40 800 800 100-300 300 TO -5
2N3053
pnp

60 40 700 5000 50-250 100 TO -5

2N1131 50 35 600 600 20-45 50 TO -5
2N1132 50 -35 600 600 90-150 60 TO -5
2N2904 60 -40 600 600 40-120 200 TO -5
2N2905 -60 -40 600 600 100-300 200 TO -5
2N2905A 60 -60 600 600 100-300 200 TO -5
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ENCAPSULATION
Silicon planar transistors are available in

quite a number of types of encapsulation.
A very common encapsulation for both silicon

and germanium transistors is the TO -5 type
shown in Fig. 5.4. The diameter of the main
part of the metal body of the device is about
8.15 mm. One of the electrodes (normally the
collector) is often internally connected to the
metal body.

Another very common form of encapsulation
for small transistors is known as the TO -18 type.

BASE COLLECTOR

TAG

EMITTER

Fig. 5.4. Details of the TO -S type encapsulation.

This is a metal encapsulation of the same form
as the TO -5, but considerably smaller, the
diameter of the main part of the body being
about 4.8 mm.

The connections are almost invariably as
shown in Fig. (such as
field effect transistors) are produced in the same
types of encapsulation. Some types of electric-
ally similar transistors are available in both the
TO -5 and TO -18 types of encapsulation, but the
maximum permissible dissipation of the TO -5
type is usually about double that of the TO -18
type.

A further variation of the TO -18 type is the
TO -72 encapsulation in which a fourth lead
(often connected to the metal case of the device)
is present so that the four leads of the base are
at the corners of a square. The TO -46 is even
smaller than the TO -18, but has the same
general type of base connections.

PLASTIC TYPES
A number of the manufacturers have

developed their own type of epoxy (black
plastic) encapsulation.

The S.G.S. and Fairchild companies employ
epoxy forms which are somewhat similar to the
TO -18 and TO -5 types, but the top is rounded
off. The base connections are similar o the
metal types.

Texas Instruments employ a form called
"Silect" in many economical devices. This form,
shown in Fig. 5.5a, is also used for field effect
transistors.

The Ferranti `E -line' is shown in Fig. 5.5c.
whilst the International General Electric epoxy
encapsulation is shown in Fig 5.5b.
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HIGH POWER SILICON TYPES
The most commonly used high power silicon

transistor is almost certainly the npn 2N3055.
This can dissipate up to 115W, has a minimum
fr of 1MHz and a current gain of 20 to 70 at
I. =4A.

In general its ratings are well above those
of germanium power transistors, since the
silicon material can operate at a much higher
temperature. The encapsulation is as shown in
Fig. 5.2.

Oc

ob

oe

b . BASE
c = COLLECTOR

e.EM.TTER

Fig. 5.5. Various common found types of encap-
sulation.

For some purposes the npn RCA type 40250 is
suitable. This is in a smaller case (known as
TO -66) which als3 has a "diamond" shape. The
maximum dissipation is 29W and it is cheaper
than the 2N3055. Another npn type is the
2N3054 which has a 25W maximum dissipation.

Various npn planar high power transistors
are available, such as the Mullard BD121 (45W,
fT=95MHz) and the BD123 (45W, fT=85MHz.
17..0=60V) and the S.G.S. BD117 which is
intended for high power audio amplifiers.

The number of pnp high power transistors is
more limited than that of the npn types, but
they find application in power amplifiers in con-
junction with npn types.

Special power transistors are available for
use at radio frequencies.

Next Month: Tes:ing transistors.
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Stereo
headphone

adaptor
BY R.A. PENFOLD

Enables one or two sets of stereo headphones to
be used with an amplifier.

DESPITE the popularity of stereo headphones,
a large number of stereo amplifiers, and

record players, have no provision for using head-
phones. It is, however, a simple matter to con-
struct an adaptor to enable the use of head-
phones.

SENSITIVITY
It is not really practical to connect the phones

straight across the speaker terminals, as the
sensitivity of a pair of headphones is of course
much greater than that of a pair of speakers.
It would therefore be necessary to have the
volume control set almost at minimum.

This results in excessive hum, and noise, as
the general noise level of an amplifier is usually
expressed as minus a certain number of dB
compared with the maximum output of the
amplifier. This could be for example, - 60dB,
which means that the noise level is one
thousandth of the level of the full output of the
amplifier.

When using speakers the amplifier would be
used at something approaching full output, and
a noise level as low as this would be virtually
inaudible. If headphones were in use, the output
from the amplifier would, in all. probability,
never be more than say, one hundredth of the
maximum output of the amplifier. This means
that the required signal at its peak would only
be ten times stronger than the noise level, and
this would obviously be very unsatisfactory.

Also, due to crossover distortion, some ampli-
fiers have a lower output quality at low output
levels, than they do at higher output levels.
This would be the result when headphones were
in use.
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ATTENUATOR
In order to enable headphones to be used with

the volume control set higher, an attenuator
is required. The circuit of a simple attenuator is
shown in Fig. 1.

RI 7211

TL1
en

Fig. 1. The circuit of a simple attenuator to ex-
plain the theory used in the prototype.

The load resistor is not part of the attenuator,
but forms a suitable low impedance load for the
amplifier. The 72 ohm resistor, R1, and the
headphone itself form the attenuator.

The input voltage from the amplifier ( 10 volts
in this example) will be shared across the resistor
and the headphone in proportion to their resis-
tance. In this case they have a total resistance
of 80 ohms (72 ohms + 8 ohms in series).

The headphone constitutes one tenth of this
resistance, and will have one tenth of the input

Approximate cost
`-1,: of components

- including VAT.

£185 plus case
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RI 22n R2 220D

PL2 SK2

L.H. SPEAKER V1
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FVFUT -

P13p13 SK3

R.H. SPEAKER

R5
22012

Sic

Sib

RI
22012 .........v ^ SKI

[HEADPHONES 11

SK5
jvw.......A IHEADPHONES_fl

R6220/1

Fig. 2. The complete circuit diagram of the Stereo Headphone Adaptor.

voltage across it, the other nine tenths appearing
across the 72 ohm resistor. The simple formula
for calculating the attenuation factor of a circuit
such as this is ( RI + Rri.1)/Rri.i. Thus in the
circuit of Fig. 1 we have an attenuation factor =
(72 + 8)/8 = 10.

Using this circuit, the headphone has only one
tenth of the sensitivity it would have without it,
and would therefore require ten times the output
voltage from the amplifier. This would result in
the noise level being reduced by a factor of ten.

PRACTICAL CIRCUIT
The complete circuit diagram of the Stereo

Headphone Adaptor is shown in Fig. 2. The input
to the adaptor (from the speaker outlets of the
amplifier) is through SKI, a stereo jack socket,
which is connected to the double -pole two-way
switch Sl. The latter enables the headphones
to be used ( via the attenuator) in one position,
and the loudspeakers in the other via SK2 and
SK3, the output sockets to the loudspeakers.

The unit can therefore drive one, or two pairs
of headphones, or can be switched for ordinary
loudspeaker use.

Resistors R3, R4, R5, and R6 are the attenuator
resistors, two for each pair of headphones (one
for each earphone). If only one pair of head-
phones are likely to be used, SK5, R5, and R6
can be omitted; resistors RI, and R2 are the
load resistors.

As the circuit stands it is suitable for use
with almost any modern transformerless ampli-
fier, as these work well with a wide variety of
output impedances, and the value of the load
resistors is therefore not too critical. With the
values shown two to four watts will be developed
across RI, and R2 at normal listening levels.
With the majority of amplifiers, distortion is at
its lowest at around this output level, and a good
low noise level is obtained.

CONSTRUCTION
The prototype unit was constructed in an

aluminium case, see Fig. 3, and straightforward

point to point wiring as employed as shown in
Fig. 4.

First of all make the metal case as shown in
Fig. 3 and make the cut-outs for the various
sockets and switch. With this done fit the latter
in position on the lid is indicated.

The wiring up of the components should be
somewhat easier if it is carried out in the fol-
lowing order:

(1) Connect and solder the leads from the
speaker sockets SKI and SK2 using sleeved
wire.

(2) Using stout tinned copper wire connect
and solder together all the earth terminals on the
sockets.

(3) With sleeved wire connect and solder the
two leads from SKI to Si.

(4) Wire in RI and R2 followed by R3, R4, R5,
and R6

Thoroughly check out the wiring, and when
satisfied that it is correct the case may be fixed
together and the sockets and switch positions
marked, with Letraset for example, so they may
be identified.

A double length of twin cable is required to
connect the unit to the amplifier or record player
with which it is to be used; the length of the
wire will depend on the relative positions of the
unit and amplifier.

This lead should have, at one end, two suit-
able plugs which connect into the amplifier loud-
speaker sockets, and a stereo jack plug at the
other end, Fig. 5.

EARTH
CONNECTION

STEREO JACK PLUG VAIN/
CABLE

AMPLIFIER AMPLIFIER
OUTPUT L.H.S. OUTPUT R.H.S.

Fig. 5. Wiring details of the input jack plug, PL1.
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Stereo headphone adaptor

DRILL HOLES TO
SUIT SOCKETS AND
SWITCH USED

Fig. 3. Details of case
dimensions and cut-outs.

70

Fig. 4. The complete wiring up
details for the unit. All sockets
and switch are mounted on the
lid of case before commencing
wiring up.

R2

SK2

120

SK5

( 1 ..L J Cri
SKI SK3
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Components ..
Resistors

R1 22L1 5W
R2 22(2 5W
R3 22011
R4 2200 f watt carbon
R5 22051 1 10%
R6 2200

Sockets
SK1 stereo jack socket
SK2 standard jack socket
SK3 standard jack socket
SK4 stereo jack socket
SK5 stereo jack socket

TALK

Miscellaneous
PL1 stereo jack plug
PL2 standard jack plug
PL3 standard jack plug
S1 Double -pole double -throw toggle; Small
metal case (see text); stout copper wi,e;
insulated wire; length of twin cable.

MODIFICATIONS
Sensitivities of different makes, and models

of headphones do tend to vary slightly. If when
the unit is in use it is found to be impossible
to obtain sufficient volume, or RI, and R2 are
found to be overheating ( these are intended
to operate at quite high temperatures, but
should not seriously discolour, or smoke), R3,
R4, R5, and R6 should be reduced in value, to
about 82 ohms.

If the unit is to be used with an amplifier
which uses an output transformer, it will be

Table 1: Component changes necessary
when using an amplifier with transformer

output.

Speaker
Impedance R1, R2 R3 to R6 R3 to R6

(ohms) (ohms) (ohms) (ohms)

3 3E 5W 68 33
8 10 5W 100 47

15 18 5W 150 68

Note: the final columi with values for R3 to
R6 is for use with low sensitivity headphones.

necessary to alter the values of all the resistors.
Table gives suitable resistor values for use
with this type of amplifier, for the usual output
impedances quoted by manufacturers.

As in the standard circuit, it is possible that
RI and R2 may averheat, or there will be a
lack of volume. Thus in the table, suitable
values for R3 -R6 are shown in the last column
for this eventuality.

Should there be any doubt as to whether or
not the amplifier is a transformerless type or
not, this can be ascertained by tracing back the
speaker leads from the output sockets to see
if these emanate from a transformer. If the
amplifier is a valv> type, it will certainly use an
output transformer.

IN USE
The Stereo Headphone Adaptor has been de-

signed to be situated by the listeners armchair
so that a set of headphones (or two sets) may be
conveniently switched in without the listener
needing to stir from his armchair whilst trans-
ferring from speakers tc headphones.

What do you know?
RESISTORS
(1) There are two well known formulae for calculat-
ing the total resistance of a number of resistors in
(a) parallel (b) series, can you write these down?
(2) Calculate the total resistance of the following
network.

lkil 4.7k11

tOk 12

(3) (a) State Ohm's law and write down the equat on
relating voltage, current and resistance. (b) What
current will flow in a 100 ohm resistor connected
across a 6V battery? (c) the power in watts (P) is
related to voltage (V) and current (I) by the equation
P = VI. Calculate the power dissipated in the
resistor in (b). What wattage resistor would you
use?.

11

ANSWERS
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mum TO EARTH
By GEORGE HYLTON

"My amplifier has an input resistance of 20 kilohms and is fully
loaded by an input of 5 millivolts r.m.s. I wish to use a crystal
pickup with it. The manufacturers' data for the pickup says that
it is correctly matched and equalised when it is loaded with 100
kilohms. The output is given as 100 millivolts peak. How can
I adapt the pickup to the amplifier?"

This problem really has two
parts. First, the amplifier's input -
signal requirement is given in
r.m.s. (root mean square) milli-
volts, while the pickup output is
in peak millivolts. These are not
directly comparable. Secondly,
there is the real problem of
whether the pickup can be
matched to the amplifier.

The required amplifier input
voltage (for full output) is 5
millivolts r.m.s., and it can be
taken that this specification
refers to sine -wave signals. In this
case, the peak voltage is about
1.4 times the r.m.s. voltage, so
5 millivolts r.m.s. corresponds to
7 millivolts peak. From now on
we'll work in peak voltages and
forget the r.m.s. ones.

THE MATCHING
PROBLEM

We have to make sure that
whatever matching arrangement
we make doesn't reduce the
voltage at the amplifier input
terminals to less than the 7 milli-
volts needed for full output. At
the same time the pickup must
"see" a load of 100 kilohms.

The simplest possible arrange-
ment is shown in Fig. 1. Here a
resistance R. is put in series with
the input impedance R, of the
amplifier. To match the pickup,
(R,+li,) must total 100 kilohms.

Rs (WW1)

554

Since R, is 20 kilohms, it follows
that R. must be 80 kilohms. (In
practice it would be all right to
use the nearest standard value,
82 kilohms, since the matching
isn't very critical in this sort of
circuit).

The question is, will adding 80
kilohm, which must absorb some
of the output of the pickup, leave
at least the required 7 millivolts
at the amplifier input?

In Fig. 1, R. and R, form a
potential divider. Since R. is four
times R, it must absorb four times
as much voltage as R1. In other
words, four -fifths of the pickup
voltage is wasted in R. and the
remaining one -fifth appears at the
amplifier input. So the amplifier
gets one -fifth of 100 millivolts,
or 20 millivolts, which is comfort-
ably greater than the required
7 millivolts but not so enormous
as to overload the input stage of
the amplifier (most amplifier in-
puts are designed to accept a
20dB overload, and in the
present case the overload is
roughly 10dB, which is the
decibel equivalent of a threefold
increase in voltage).

In this case, then, the simple
matching arrangement works
well. Unfortunately, it is not
possible to match any pickup (or
other signal source) to any
amplifier in this way. For
example, if the pickup in question

AMPLIFIER
(5/11V R.M.S.
= 7mV PEAK)

Fig. 1. A very simple form
of attenuator matching cir-
cuit.

had had an output of only 20
millivolts, then the amplifier
would have received only 4 milli-
volts, which is not enough to give
full power output. In such a
case, extra amplification is
needed, or a high input
impedance buffer stage before
the amplifier. If the pickup had
an output of 500 millivolts the
amplifier would be in danger of
being overloaded and some extra
attenuation would have to be put
between it and the pickup.

MATCHING CRITERION
To check whether a particular

combination of pickup and ampli-
fier will work with this simple
matching arrangement, calculate
this Matching Criterion:
/ Pickup output (mV)

Amplifier input (mV)

.(Required pickup load resistance

If this comes to more than
unity, the system will work. If it
comes to more than 10, there may
be a danger of overloading the
input stage (this doesn't apply if
there is a volume control before
the input stage). If less than
unity, either more amplification
or more input impedance with
the same amplification is needed.

In calculating the Matching
Criterion, both voltages must be
in millivolts and both resistances
(or impedances) in kilohms. The
criterion also applies to matching
signal sources other than pickups.

Occasionally, a pickup or some
other signal -source may produce
far too much output and be in
danger of overloading the ampli-
fier which it drives. To avoid
overloading the preamplifier it is
necessary to attenuate the signal
while at the same time presenting
the pickup with the correct load.

Taking the figure of 500 milli-
volts for the pickup output, but
keeping the load at 100 kilohm
as before, how can we reduce the
input to the amplifier without at
the same time presenting the
wrong load to the pickup? The
simplest answer is to connect a
resistance in parallel with Ft
thus bringing down the effective
input impedance of the amplifier.
To preserve the required 100
kilohm, R. must be increased, and
this, together with the reduced
input impedance, causes the
desired attenuation of the signal.
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PLUGS
Pack 107 5 pin Din 22p
Pack 108 3 pin Din 20p
Pack 135 e" lack 27p
Pack 130 f" lack Stereo SOp
Pack 103 Loudspeaker Plug lip
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 SSp
S pm to 5 pm Din 90p
5 pM to open end 70p
5 pM to 4 phono plugs LI
Speaker lead Din to spade

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

DIAMOND STYLI
8TA; 9TA; 9TAHC; GP91;
ST4; ST9; EV26; GCB
All at 00p each.
Double Diamond LI 23.
Diamond suitable for Orbit
NM22; G800; M3D L2 2S each.

HEADPHONES
Sennheisser HD414
AKG K50
Beyer DT485

[10 60
II SO

L35 00

RECORD CARE
Cecil Watts Dust Bug LI 20
Parastatic Disc Preener 45p
Antistatic Fluid 20p
Dust Bug Spares

(Brush & Roller) 15p
Prices inc VAT and Post.

CASSETTE TAPES
Audio -Magnetics C60

3 1 6 10 1 20
LI 00LI 1 0.20 16.30
Cassette Caddy LI .20
Cassette Head Cleaner 35p

ZONAL ILFORD TAPE
5" Standard 600ft ISp
5f" Standard 900ft SOp
7" (Plain boxed) 1200ft 60p
7" (Westminster Boxed)

18001 t 11.25
7" Reel of Leader Tape

(Blue or green) 75p

MICROPHONES
AKG 0109 ill SO
AKG D202E1 139 SO
AKG D190C 117 00
AKG 01900 (1$ 20
AKG D224 LSO 00
Sennheisser MD2 I IN LIS 00
Sennheisser MD413N L2? 00
Sony ECMS LOS 00
Audio RMS7F Radio Mike

L210 00

SPEAKERS
EMI. 350 Kit 8 ohms LS 20
E.M I. 450 Kit 8 ohms L4 SO

CARTRIDGES
Goldring G800
Orbit NM22
Shure 75 6
Sonotone 9TAHC (Dia)
Sonotone 13T4A (Dia)
Ronnette 105 (Dia)

LL 00
14 00
16 00
LI 00
LI SO
LI 25

J. J. Francis (WOOD GREEN) Ltd.
MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CMI7 ORS Tel: Matching 476

B.H. COMPONENT FACTORS LIMITED
SPECIAL RESISTOR KITS (4W 5% or ON 5% CARBON FILM)
10E12 Kai 10 of each Eli value. 10 ohms -I M. a total of 610, (3 10 net
1SE12 Kit: 25 or each Ell vaiue. 10 ohms -Ill, a total of 1.525, 0 20 nt

POLYESTER CAPACITORS MULLARD CHO ISOV
uF, 0 01, 0 015,0 022, 0 033, 0 047. 3ip each; 0 068. 0 I, 0 15, 41p each;0 22. Sip, 0 33. ep; 0 47. 9p; 0 68. I 1p, 10. ISp. 1 5, 220. 2 2, 250,

MULLARD POLYESTER CAPACITORS C296 SERIES
160V: atF) 0 01. 0 015. 0 022, lip. 0 047, 0 068, 33p. 0 I, 0 15, 41p;0 22. Sp: 0 33, tiss. 0 47, 73p' 0 68. 11p, 1 0, 123p.
400V, InF) 0.001. 0'0015. 0'002.2, 0.0033. 0.0047, 13p; 00068. 0'0 .0.015.
0 022,0 033.3ip; 0 047.0 068.0 1.43p. 0 15,63p.0 22.80.0 33.!lip.0 47.14p.

MINIATURE MULLARD ELECTRONICS 013 016 017 SERIES(F VI: 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. lip; 100 63, 14p; 220 16,11p;
220 63. 21p; 330 16. 12p; 470 6.4. 9p; 470 40, 20p; 1000 16, 20p; '500 16.
25P; 2200 10. 25p.

ELECTROLYTIC CAPACITORS, Tubular and large can
luF VI 2'2 25. 2 2 63, 4.7 10. 4 7 25, 4 7 63, 22 10. 22 25, 22 63, Sp; 2 10,
10 10, 50 10, 100 10. 10 25. 50 25. 10 50. Sip; 200 10, 100 25. SO SO. 63p;
500 10. 200 25. 100 50. 9p; 1000 10. 500 25. 200 50. 119; 2000 10. '000 25,
500 50, 16;0: 1000 50, 39p; 1000 100, 669; 2000 25, 27p; 2500 12, 17p;2500 25. 33p; 2500 50. 62p; 3000 50. 72p; 5000 25. 66p; 5000 50. 94p.
HI -VOLT. 8 350, 14p; 16 3S0. 19p; 32 350. 25p; 50 250. 18p; 100 S)0. 33p,

MINIATURE CERAMIC PLATE CAPACITORS
SOV: 1pF) 22. 27. 33. 39. 47. 56. 68, 82. 100. 120. 150. 180, 220. 270. 330, 390,
470, 560. 680. 820. 1K, IKS. 2K2. 3K3, 4K7, 6K8. InF) 0 01, 0 015. 0 022,
0 033, 0 047. 23p. 0 I, 30V. 43P, 0 1. 100V, Sip.

CARBON FILM RESISTORS VA/ 5%10 ohms -2 2M. 3 W 5% 10 ohrrs-
1p each or 100 for 62p. 1.000 for (4 SO.

METAL FILM RESISTORS I W S% 10 ohms -10M, lip each or 100for LI 10 15E12 KIT 115 each value 10 ohms -10M) CS.

Veroboard 0 I

23 x Sin 26p
2) a 33in 26p
33 x Sin 32p
33 x 3ain 28pli a lin 7p
23 x Sin (plain/ -
26 a

3/i
(plain)(Plain) -

S a 3/in (Plain) -
Insertion tool 59p
Track cutter 44p
Pins. pkt. 25 10p

0 IS 1N4001 6)p QUANTITY DISCOUNTlip IN4002 74p SPECIAL BULK BUY PRICES19p IN4003 0 ARE AVAILABLE BY37p 1N4004 9ip QUOTATION FOR LARGElip 1N914 7p PROJECTS AND TRADE,7p FiL914 7SP
14p OC71 lip
12p OC7S 179 50V
22p 0083 20p 1,ggss;
S9p
44p
10p

2 pin DIN Plug. 12p. Skt
10p. 3 pin DIN Plug. lip,
Skt. 10p. 5 pin DIN Plug.
180., ISp, Skt., 12p. Tran-
sistor Equiv. Book. 40p
Carbon pots 5K -2M log &
lin. single 16ip. single
with switch 26p. dual 46P

Screened wire. m
Twin screened wire. m 10p
Stereo s c. wire. m 10p
Connecting Wire. all colours. rri 2{p
Neon bulb 90V wire ended . S for 24p
Preset skeleton pots 1K -IM 6p

ALL PRICES INCLUDE V.A.T.
C.W.O. only. P. & P. 1015 on orders below C.S.

Discount. 110-10%. (20-15%.
Export Order enquiries welcome (VAT fee!)

IA
IA
IA

S.C.R.
29p 3A
33p 3A
Klp 3A.

Dept. E.E. 61, CHEDDINGTON ROAD, PITSTONE,
Near LEIGHTON BUZZARD, BEDS. LU7 9AQ

Tel.. Cheddington 668446 STD 102961 GIRO No 331 7056
Catalogue FREE. Callers please phone first

319
40p
60p
Sip

TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and electronics, or are
already engaged in the industry, ICS can help you. We can
further your technical knowledge and provide the special-
ized training so essential to success, or prepare you for a
recognised examination. ICS have helped thousands of
ambitious men to move up into higher paid jobs - we can
do the same for you.

Take one of these courses . . .

 Society of Engineers Graduateship (Electrical
Engineering)

 C & G Telecommunications Technicians
Certificates

 C & G Electrical Installation Work
 C & G Certificate in Technical Communication

Techniques
C & G Radio Amateurs

 M PT General Certificate in Radio Telegraphy
 Audio, Radio anc TV Engineering and Servicing
 Electronic Engineerino Maintenance,

Engineering systems
 Instrumentation & Control systems
 Computer Engineering and Technology
 Electrical Engineering. Installations,

Contracting, Appliances

NEW self -build radio courses
Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5 -valve receiver, transistor portable, and
high-grade test instruments, all under expert tuition.
Transist Dr Portable as.ailable as separate course.

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics

I -

To: INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. No. 231U. Intertext House, Stewarts Road,
London SW8 4UJ or telephone 01-622 9911.
Pleas send me the ICS prospectus free and without
obligation.
(State Subject or Exam.)
Block Capitals Please
NAME

ADDRESS

OCCUPATION AGE

ICS your key to a brighter,
better future

Accredr!ed by the Council for the Accreditation of Correspondence Colleges
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W 2% ELECTROSIL IRS.
Power Values
watts Tolerance Range available 1-99

50/dA

:10
4.70-2.2M0
3.3M 0 -IOM U

E24
E12

Ip
Ip

110'17

100 -IMO
1 0-3.9 0

E24
Eli

3 5p
Ip

4
5°Z,

10%
4.70 -IMO

1 0-10 SI
El2
E12.

Ip
6p

YATES ELECTRONICS
(FLITWICK) LTD

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

BEDFORD.
RESISTORS
W Iskra high stability carbon film -very low noise -sapless construction.
W Mallard CR25 carbon film -very small body size 7S x 2.5 mm.

Price
100+
0.8p
0.8p

3p
0.8p
0.8p
5.59

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

DEVELOPMENT PACK
0.5 watt 5% Iskra resistors 5 off each value 4.70 to IMO.
Eli pack 325 resistors L1.40. E24 pack 650 resistors L4.70.

POTENTIOMETERS
Carbon track 5k (1 to 2M 0, log or linear (log 4W, lin (W)
Single, 12p. Dual gang (stereo). 40p. Single D.P. switch, 24p.

SKELETON PRESET POTENTIOMETERS
Linear: ICKI. 250. 50011 and decades to 5M (3. Horizontal or vertical P.C.
mounting (0.1 matrix).
Sub -miniature 0.1W. Sp each. Miniature 0-25W. 7p each.

TRANSISTORS
AC107 ISp AF126 2.0p BFI IS 25p 0C42 12p
ACI26 12p AF139 32p BFI73 7.0p 0C44 Up
ACI27 15p AFI78 32p BFI77 2.8p 0C45 12p
ACI28 15p AFI80 40p BFI78 32.p 0070 12p
ACI31 lip 40p 8F179 32p 0071 12p
ACI32 12p BC107 12p 8F180 31p 0072 lip
AC176 ISp BC108 Ilp 8F1131 32p 0081 2Ip
AC187 lip BC109 12p 8E194 14p 0082D 12p
AC188 2.2p BCI47 12p BFI95 14p 2N2646 60p
ADI40 SOp BCI48 12p BFI97 15p 2N2904 20p
AD149 45p BCI49 12o 32p 2N2926 10p
A0161 33p BCIS7 14p BFYSO 20p 2N3054 58p
ADI 62 36p BC158 14p BFY5I 20p 2N3055 150p
AFI4 3.0p BC159 14p BFY52 20p 2N3702 I3p
AF115 20p 1 BCI87 22p BUYI05 225p 2N3703 12p
AFI 16 20p B0131 7Sp 0C26 45p 2N3704 13p
AF 117 20p BDI32 2.5p 0C28 sop 2N3705 12p
AFI 18 38p BDI 33 75p 0C35 50p 2N3706 1 I p

SN3707
2N3708
2N3709
2N3710
2N3711
2N38I9
2N4062
2N4286
2N4289
40360
40361
40362
40408
2TX108
ZTX300
ZTX302

EXT503

12p
10p
II p
Ilp
I 1p
32.p
12p
2.0p
20p
35p
35p
40p
40p
15p
15p
20p
15p
2.0p

ZEN ER DIODES WIRE WOUND POTS. 3W, 10, 25,
400mW 5% 3 3V to 30V. lip. I 5011 and decades to 100k fl. 350.

DIODES
RECTIFIER
BYI27 1250V
BZYIO 800V
BZYI3 200V
1N4001 50V
I N4004 400V
I N4007 1000V

IA
6A
6A
IA
IA
IA

lip
15p
20p
7p

10p

SIGNAL
OAKS
0A90
0A91
0A202
1N4148
BA114

7p
Sp
SP
7p
Sp
8p

BRUSHED ALUMINIUM PANELS
12.n x 2.5p ; 12in x 10p; 9in a tin, 7p

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, 12.p.
FRONT PANEL, 65p.
18 Gauge panel I2in x 4in with slots cut for use
with slider pots. Grey or matt black finish corn -
piece with fixings for 4 pots.

THERMISTORS
VA10555 15p
VAI066S 15p
VAI077 15p
R53 11.35

THYRISTORS
2N5060 50V 08A 30p
2N5064 200V 0-13A 47p
106F 50V 4A 40p
1060 400V 4A 55p

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER L2..

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS
PLEASE ADD 10% VAT

MULLARD POLYESTER CAPACITORS 0396 SERIES
400V: 0.0010, 0.0015uF, 0.00220F. 13.0033uF, 0.0047pF, 24p. 0.0068uF,
0.0150, 00220, 0.0330F, 3p. 0.0470F. 0.0680, 0.1µF, 4p. 0. 15µF, 6p. 0.22uF,
7)p. 0.33uF, Ilp. 0.470. ISp.
160V: 0.01pF, 0.0150. 0.0220, 0.033uF, 0047uF, 0.0680F. 3p. 0.10, 3Ip. 0. ISO,
44p. 022uF, Sp. 0.330, 6p. 0.470F. 7Its. Ilp. 1.00. 13p.
MULLARD POLYESTER CAPACITORS C180 SERIES
250V P.C. mounting, 001uF 0.015uF, 0.022siF, 3p. 0.0330F. 0-0470F. 0.06130.
31.p. 0.1pF, 4p. 0.15stF, 0 22c F, 5p. 0.330F, 6Ip. 8Ip. 0.68siF, 11p. 1 OuF,
13p. I  50, 20p. 2.2uF, 24p..
MYLAR FILM CAPACITORS IOOV I CERAMIC DISC CAPACITORS
0.0010, 0.0020F, 0.0050F, 0 010, 0.020, I 100pF to 10,000pF, 1p each.
2Ip. 0 040, 0.050. 0.068AF, 0.1AF. 34p. I

ELECTROLYTIC CAPACITORS
(KF 1/63, 1 5 63, 2.263, 3.1 63, 47/63, 613.40, 68/63. 1025. 1063, 15,16. 15,40,
1563, 22/10, 22/25, 22'63. 33'6.3, 33,16. 33/40, 47/4, 47/10, 47,25, 47,40, 68/6 3.
68'16. 100/4. 100/10. 100;25, 150 6 3. 150/10. 220/4, 220/63. 220,16. 330/4. 6p. 47,63,
100 40, 150/25, 220.25. 330/10, 4706.3 7p. 68;63, 150/40, 22040, 330/16, 1000'4, 10p,
470110, 680 6 3 1 1 p. 100 63. 150,63. 220 63, 1000/10. 12p. 470'25. 680.16. 15006-3 13p
470'40, 680 25, 1000 16, 1500 10, 2200/6 3, 18p. 330/63, 680 40, 1000/15, 1500,16,
2200 10, 3300 6 3, 4700 4 21p.

SOLID TANTALUM BEAD CAPACITORS
O. I)iF 35V 2 - 20 35V

0.220F 35V 4.70 35V
0.470F 35V 6.80 2SV

I OsiF 35V lOsiF 25V

220 16V
33uF 10V
470F 6.3V

1000 3V

Ilp

VEROBOARD
0.1

x 31
2 x 5

lip
24

3 x 31 24pp
31 x 5 27p

17 x 21 75p
17 x 31 100p
17 x 5 (plain) -
17 x 31 (plain) -
17 x 24 (plain) -
24 x 5 (plain) -
21. x 31 (plain) -

Pin insertion tool 32p
Spot face cutter 42p
Pkt. 50 pins 20p

0.15
16p
24p
24p
27p

lap
82p
60p
42p
12p
Ilp
52p
42p
20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2.5mm insulated
Standard insulated lip 3.5imn insulated
Stereo screened 35p 3.5mm screened
Standard socket 15p 2.5mm socket
Stereo socket 18p 3.5rrirn socket

D.I.N. PLUGS AND SOCKETS
2 pin. 3 pin, 5 pin 180*, 5 pin 240°, 6 pin
Plug 12p. Socket Bp.
4 way screened cable, ISp metre.
6 way screened cable, 2.2p metre.

Bp
13p

I3p
Bp
Bp

BATTERY ELIMINATOR 11 SO
9V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
1600u F 64V 74p 25000F 64V /30p 45000 16V
2500uF 40V 74p 21300uF IOOV L2.60 45000F 25V
25000F 50V Sap 32000 I 6V 50p 5000uF 50V

HIGH VOLTAGE TUBULAR CAPACITORS -1.000 VOLT
0.01AF 101, 0.0470 13p 0.220
0.0220F 12p 0.1/iF 13p 0.47uF

POLYSTYRENE CAPACITORS 160V 24%
10pF to 1,000pF Eli Series Values, 4p each.

50p
1148
II 10

20p
21P

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI
The GDI is the world's first semiconductor that 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, Noth 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 sepplied with each detector.
Detector GC/1. U. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector £5.20. 12 or 24V battery operated audible
alarm £730. As above for PP9 battery, L6.40.
PRINTED BOARD MARKER 979
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.

LARGE RANGE ITT TEXAS IC's NOW IN STOCK

I -II
p

7400 113

7401 IS
7402 III
7403 18
7404 10
7405 10
7406 SO
7407 56
7408 36
7409 36
7410 18
7411 13
7412 36
7413 34
7416 45
7420 18
7421 36
7426 32
7430 20
7432 40
7440 10
7441 80
7442 80
7443 115
7447 175

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX
12-24 25-99 100 7448

p p p 7450
16 14 13 7451
16 14 13 7453
16 14 13 7454
16 14 13 7460
18 16 14 7470
18 16 14 7472
45 40 35 7473
SO 44 38 7474
30 17 13 7475
30 17 33 7476
16 14 13 7480
21 20 18 7481
30 17 23 7482
28 26 22 7483
43 39 34 7484
16 14 13 7485
30 17 73 7486
19 13 20 7490
18 16 14 7491A
36 32 28 7492
18 16 14 7493
75 70 65 7494
7S 70 65 7495

120 115 115 7496
165 ISO 120 74100

185 175 170 165
18 16 14 IS
18 16 14 13
18 16 14 13
18 16 14 13
18 16 14 13
30 28 25 14
30 28 27 23
40 38 36 30
40 36 32 28
SS 52 SO 49
40 36 32 30

100 95 90 85
115 115 110 105
100 96 90 85
100 97 95 92
110 115 110 105
250 245 140 230

45 41 37 33
75 67 60 52

100 91 85 79
75 70 65 60
75 68 60 52
95 90 85 80

105 100 95 90
100 95 90 85
250 240 235 130

74118 100 82 73 64
74121 43 40 38 36
74141 100 95 90 85
74145 ISO 140 135 130
74150 330 180 250 220
74151 110 100 95 89
74153 120 110 105 95
74154 200 180 170 160
74155 ISO 120 100 86
74156 130 120 100 96
74180 155 136 112 105
74190 195 190 185 ISO
74191 195 190 185 180
74192 200 190 180 164
74193 200 1130 170 ISO
74196 200 190 180 170
74197 100 195 180 170

709
741
741
723
747
748
OIL sockets

LINEAR IC's
14 pin DIL
8 pin DIL

14 pin DIL
14 pin DIL
14 pin DIL
8 pin DIL

14 pin and 16 pin

40p
40p
38p
95p
85p
4Sp
16p
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in NEE mum
THE 4 mum T.R.F.

RECEIVER
A radio capable of receiving short wave amateur and
shipping transmissions as well as the normal medium
wave band

alarm
A simple alarm for the detection of combustible gases and vapours and smoke

THREE BY THREE

GAME
An addition to any game using a
dice, or a novel game for two
players

411 IN THE

WENDER
ISM OF

everyday
electronics
On Sale Friday, September 21
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WE appear to have overlooked
the supply problem concern-

ing one major component used
last month. The CA3046 integrated
circuit, used in the Train Control-
ler, is not particularly easy to get
hold of, but one large supplier of
semiconductors does list it-A.
Marshal and Son, their address
can be found on their advertise-
ment elsewhere in this issue.

Lamp Dimmer
To get to the supply problems

likely to occur when buying for
this month's projects we will first
look at the Lamp Dimmer. Most
components for this project will
cause few problems, but it might
be as well to shop around before
buying the diac and triac as prices
vary widely.

Some firms sell these items in
pairs and this is probably a good
way of buying them. The case and
other mechanical parts should be
available from most electrical
shops.

Audio Millivoltmeter
The case used on the prototype

Audio Millivoltmeter is a good
case for this piece of test gear
but is rather expensive (about
£2.50). This case is made from
Lektrokit parts available from
Home Radio.

SHOP
TALK
By M ke Kenwa d

The meter used can be any type
of the approximate size quoted
(provided the range is correct)
and there are a number of
reasonably priced types available
from advertisers. The transformer
specified should preferably be
used since the calibration voltage
is likely to be more accurate with
one particular type.

Headphone Adaptor
The only component likely to be

CONSTRUCTORS
TAKE YOUR PICK . . .

Build one of four special simple projects, de-
scribed in an 8 -page supplement, on the FREE
VERSATILE PRINTED WIRING BOARD in-
cluded in the NOVEMBER issue of PRACTICAL
ELECTRONICS

 WAA WAA EFFECTS UNIT
 SIMPLE TOUCH SWITCH
 DIODE THERMOMETER
 LIGHT OPERATED SWITCH

. . . THE CHOICE IS YOURS !

THE GOOD COMPANIONS

Two magazines designed
to complement each other

n every way-together
satisfying the needs of
everyone involved in

electronics.

PE
PRACTICAL ELECTRONICS

November issue on sale Friday, October 12

difficult to get for the Stereo
Headphone Adaptor is the case.
A design for a home model case is
shown in the article but any small
metal or plastic case could be
used.

All the other components are
readily available.

Tutor Board
,,ipe that some of our

advertisers will be supplying a full
kit of parts for the Tutor Board
and the first six parts of Teach -In
'74. We have taken the unusual
step of informing advertisers of
the necessary components so that
they can help you by selling them
all in one kit.

Just one point, the last Teach -
In series also used a small moving
coil meter and the demand was so
heavy that all the stocks were
exhausted; we hope this will not
happen this time as the suppliers
have been warned.

If the meter does become un-
available similar types should be
sought. The size is not that critical
but we suggest you do not use one
very much smaller than the
original.

Another point if you are buy-
ing the parts individually make
sure you get R.S. Components
connector blocks-this is because
of the method of fixing them used.

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

I have often spent many hours sorting through a box of
resistors to find the values I need, so I have come up with
the following idea. Obtain a polystyrene ceiling tile and
divide it into many parts using a felt -tipped pen and number
these sections wits resistor values, preferably in ascending
order. The resisto-s can then be placed in their respective
sections by inserting one wire end into the tile. It is then
an easy matter to find the required value resistor.

P. D. Turner,
Woodbridge, Suffolk,

Everyday Electronics, October 1973



ENTERTAINMENTS LTDS SNTEWAND&ASREDC&ONCDUHSATNODM-BmUult TIC AALUDIINOS&TREULMECETNRTOSNIC EQUIPMENT .
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

Announcing our
improved range of
constructor modules
FOR DOMESTIC
& COMMERCIAL
USE
New Versions using 3A
'Plastic Power' Driver
Transistors Now Available.
To meet demand, we have
included a more powerful
module in our well -
established and proven
range. These power
amplifiers are carefully
assembled, tested and
guaranteed. They offer
superb value for reliability
and versatility.

SA35 13r5anws?sltiorsRaNnSiiarr. i7pUdToe:fe1s £4.45

A NEW ADDITION IS THE

SA50 at 15.65
Carr. paid. A rugged, well built unit, capable
of 50 watts R.M.S. out, with all the advan-

Saxon Amplifier design and quality.
Ready now.

SA100makes
, en.idemeabihuz.,

£10290real glutton for work,
Reliable, tough and compact. 11 transistors. 6 diodes. Carr. paid.

BRIEF SPEC. FOR ALL THREE MODULES
All modules incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proof against over -dissipation and faulty inductive
loads in the SA.100.
Freq. response 15-40,000 Hz ± 1dB
Distortion 0 2% at 1 kHz
Loads 4 to 16 ohms
Quiescent current 15 mA
Noise Better than -75 dB
Supply voltage SA35 25-45 volts

SA50/SA100 40-70 volts
Size 4i- a 4' a 1' (SA100)

4' it 3' a 1' (SA35/SA50)
Circuits, connecting instruction and application data are supplied
tree with all modules.

TWO NEW PA/MIXER CONTROL UNITS
Using grouped pairs of irtputs ,old outputs
(high Z and low Z inputs) with individual
riass, treble and volume controls on each
pair. plus master control. These low -noise
units will feed all makes of amplifiers,
making them ideal for clubs, discos etc.
Standard jack sockets. Compact design. In
stron metal cases. All units guaranteed for
3 years.

M.4H
4 nigh Z, 4 low Z inputs. 4 sets of controls.
Case 14" 8" 2i" Carr. pd.

218.50 V.A.T.

M.6HL c d 8 2,
low Z). Carr. pd.

.227.50 V.A.T.
di C.,,r nl sect.dii ,nodules,
"' for building your own

miser. Gain -16 a (24dB).
Tone controls-18dB swing.
Carr. pd. E3 50 + V.A.T.

SAXON CONTROL UNITS
Mono (as shown)

Stereo. Carr. 30p.

Car 20 26.50
215.130 SelOni DISCO wiyouy

Two decks, and full headphone monitoring. The unit mains c deleted and ineasuies I:, x 3 A 4 deep
and Is finished with a smart white on black facia. The controls are: Left:Right deck fader, volume, bass,
trebl Headphone Selector and volume, Microphone volume, bass, treble, mains oniofl.
COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.-6tereo only has uric Input.)

160 watt version E27
with oovve/2 2 7.50
supply
(Carr. 50p)

120 WATT HEAVY DUTY MODULE
Rugged class A driver stage, this module will run from all our mixers,
etc., and most other makes. Delivers 120 watts into an eight ohm load
and employs 4 103 can (115 watt) output transistors. These are the
nodules where extra power is demanded.
Power output 120 watts into 8 oh ms Module

(Carr. 20P)213.90Freq. response 20-20,000 HZ * 2dB only
Input sensitivity 200 mV into 10K
Construction Fibreglass board
Size 8" a 4" a 4" (5" with

supply) pMoowdeurl e 6 2.10.05

Low distortion parallel push-pull supply
output stage. (Carr. 40p)

SOUND AND LIGHT UNITS
Our popular 3 channel model handles up to 3KW (3000 watts) of
lighting and incorporates versatile sound control arrangement to
enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and value.

3 CHANNEL UNIT
Includes bass, middle and treble as well as master
controls. 2 amplifier sockets etrninate need for
split leads. Up to 3KW lighting load. Smartly
finished steel case. Carr. 300 219.75

SINGLE CHANNEL UNIT
Opera:es from 5 to 100 watt amplifiers. Supplied
for bass note operation, is easily adapted for
treble or mid -range at a cost of about 5p.

Can. pd 28.90

POWER SUPPLIES FOR
THE SA25 35 & SA100 AUDIO MODULES
P045
PU70

PS45

MT4S
MT30

PS70

MT70

Unstabilized supply for 2 SA25/35 ECM
Unstabilized supply for one or two SA1E0

E7.75 caw. 40p
Stabilized module for 2 SA25's or two SA35's

L3 50 corr. Tres
Transformer for above, heavy duty L2/85 corr. 200
Transformer for unstebillzed supply complete with
rectifier diodes mounted E3 50 carr. 20p
Stabilized supply module for one or two SA100's

E4.110 cur. free
Transformer for PS70 E4 N can. 40p

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

FULLY TESTED

COMPLETE AMPLIFIERS
CSE 100. £3490 carr. free
This versatile unit is now available in a black vynide
case and so represents even better value than ewer
delivering speech and music powers of up to 100
watts RMS and continuous signal outputs of
.70 watts. Two Individually controlled inputs with
wide range bass and treble controls.

SAXON 100 £48 50 carr. free4.4. 1
   Iturei g

With an RMS output of 120 watts speech and music,
100 watts continuous power. four individually
controlled FET input stages and wide range bass
and treble controls, this amplifier has established
itself as a unit offering quality and reliability at low
cost.

LOUDSPEAKERS British made bargains!!
12' 25 watt 8/15 ohms L5115 corr. 30p. 15' 50 watt 8/15 ohm El 50 carr. 50p
12' 40 watt 15,000 gauss magnet system 8/15 ohm E11.511 carr 40p.

600 Watt 3 colour Ligh
Boxes Smart Resin*
finish EI5 carr free.

A.K.G. MICROPHONES
D11 3HL IDEAL DISCO MIKE ONLY Et 45 (rrP EII MIL

Prices quoted do NOT include V.A.T. 10% must be added on to total
value of order for V.A.T. S A E for special price list.

Orders and personal shoppers to.

SAXON ENTERTAINMENTS LTD., 327
Telephone 01-684 6385
Hours 9.30 a.m.-5.30 p.m.
TRADE & EXPORT ENQUIRIES INVITED

Whitehorse Rd., W. Croydon, Surrey. CR0 2HS.

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

1,11'1'111(1,.,



ZINN £1.25 PFREE VDR's Thermistors Potentiometers Capacitors
The I.C. Radio in a 1016 can. Supplied
complete with data sheet No. 10 which
contains specification, circuit and details
and prices of components such as ferrite
rods, compression trimmers etc.

I.C. Sockets
Dual in line a Zig 24 (Quill 14 and 16 pin

Our Price 1p per pin

0150 75p uLL0 E1 00 041005 15p
CZ1 15p R53 CI 32 901026 1311
cza 13p R54 E1 46 VA1033 13p
C2134 139 VA1040 10p
(298 ED/4258 leo VA1053 10p
E298 ZZ,106 tsp VA10555 10p
0116 El VA1034 10p

Slider Pots
Sinpk
10K

.1,14

'OK
100K
115,

Dual

10.1115
25  295,
90  501:
100  100K

51),

NEW LISTS
LOUDSPEAKERS
COILS AND INDUCTORS
TRANSFORMERS

(postage Sp)

or
ha

Knobs
lop

No. 4
No. 5
No. 11

Diodes 6 Rectifiers
44110 9p 6,11.3 15p
A4120 9p 13024356p
00129 9p 044710p
80102 259 0479 9p
8A115 17p 0090 7p
80130 109 0491 7p
1301 45 20p 04200 10p
134148 20p 137100 1Sp
BA154 13p 139126 I5p
84155 tap 89127 151

II,t-1t., Cl 50
811132 11 60
89250 23p
94001 6p
N4002 7p
94003 so
94004 SP
9400510p
94006 12p
N4007 15p

PM WIMP
enema Amy
nanwpordm
 .mt
osesra li
OUR PRICE
4s

Witching 41404 Moder 64 WI
Ass tai moms list No

Resistors
1 watt 5% Carbon Film low noise
Hi.Stabs
All E24 values 1p each plus p. 6 p. 7p for up
to 50 Resistors and a further 2p for each
additional 50 Deduct 334% for 100 of One
type or 25% for mixed orders over E1 in value
1 W 10% Carbon Composition 3p each
2 W 10% Carbon Composition 6p each
2 ., W 5% Wile wound 9p each
5 W Wire wound 9p each

10 W Wire Around 10p each
plus p 0. p 7p for up to 25 resistors plus 1p
for each additional 25

Wall
Audne
Ample Mr

Our Prim inc home 
LI

to  we. 15..
55. 1444 220

loss 331'

II Watt
Audio
Anipliflw

Ou. Prim 8.3 le
Los ...nos discount

SIG5
EA1000

5811 50811 500K
10Kf1 1008(1 1MU
25811 250811 26.411
log or lin less switch I& 1811 lin)
log or tin with switch
dual less switch
dual with switch 10K. 100K I. 1M
log only

12p
24p
40p

52p
10K log 10K antilog less switch 40p

Ellminators

6 volt ./ 50mA
9 von i. 50mA
6 6 volt. 5OrnA
9 9 volt, 50mA
73 volt for cassette recorders
6 7 9 volt
3. el. 6. 73. 9. 12 500mA gnus ) 03.99
Car Battery Converter fully stabilised to
Provide 8. 73 or 9 volts C4 99

1p & p 16p on all types)

11.60
11.50
C2.50
82.E0
C200
C3 00

Presets
Vertical or Horizontal
0 1 wan Sp 0 25 wan 7p
100 11(1/ 106 11 1006 14
250 2 5651 25K 11 2506 11
600 5611 50K Il 5008 11

IMit
2 5M 11
5M it

die. ceramic low voltage
019F 18v Sp 0 1cF 30v Sp

022..F 18v Sp 0 22pF 6. 54,

047uF 17v Sp 0 479F 3v 5p

ceramic plate 301/
10000 10p 47000 10p
2200pf lip 10.0000 10p

Ceramic - plat.
1 8pf 8 2pf
2 2p1 lOpf
3 3o1 12pf
3 9Pf 15pf
4 7pf 1811
5.811 22p1
6 Sof 2791
all 5p. each

molar film
I 000pf 2p 019F
2000p1 2p 02pF
50000 29 040F

059E

63V (C333)
330 12011
39p1 15010
470 180p1
56pf 220p1
680 27Opt
82ot 330p1

10040

100V
3p
3p
3o
39

06810 49
118F ip
21F 59

polystyrene INV
lOpf to 10,00091 in multiples of 10. 15.22.33.
47 Li& ko each

metaillsod polyester 250V (C2110)
011F 3p 0688F 33p 479F 8p
015pF 3p IpF 4p 688F 11p
022pF 3p ,I5pF ip 1 pF 13p
0339F 3p 220F Sp 1.50F 20p
0470 3p 330F 66p 2 2pF 24p

metallised polvestor 400V (C2811
01 pF 44p 0479F 6p -22pF 10p
015pF 06899 6p 33pF 14p
022pF Sip 1pF 7p 47pF 15p
0339F 5. 15pF 8p

Dile.. mica 1% (slept) Ni1f
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the reactance of the smoothing
capacitor must be very low at a
frequency of 100Hz. If the exter-
nal circuit has a high impedance
(e.g. it draws only a milliamp or
two) we can afford to use a low
value capacitor for smoothing (a
few hundred micro -farad which
does not have an exceptionally
low reactance) but if we need to
supply several hundred milliamps
we must reduce the reactance of
the capacitor proportionally (to
perhaps several thousand micro-

farads;. The values are not very
critical provided you are in the
right order of magnitude but there
is a hidden snag-if the capacitor
is too large there might be a big
current surge at switch on as it
charges up for the first time and
this surge-in badly designed
circuits-can sometimes destroy
the rectifiers'

Smoothing Capacitors
When designing a mains power

supply for transistor circuits you
use a large value electrolytic
capacitor. How do you arrive at
the value for this and is it very
critical?

The general rule is to make the
capacitor as large as possible (or
as one can afford) however there
is a slightly more scientific
answer. If you assume full wave
rectification the capacitor has to
smooth out what is, effectively, a
100Hz waveform. This pulsating
waveform is constantly trying to
fill the capacitor with charge (it
you consider it like a bucket) and
in the absence of any current
being drawn from the capacitor
this happens quite quickly and
once it is fully charged there is no
further ripple across its terminals.

As soon as you connect to an
external circuit, charge will be
drawn from the capacitor-hope-
fully at a lower rate than it is
being fed in. The crux of the prob-
lem is to make sure that the recti-
fying circuit can keep the capa-
citor filled with charge more
easily than the external circuit
can draw it.

If you consider the external
circuit to be a box having impe-
dance (forget what the function
of the circuit actually is) we must
make sure that the impedance of
the charge circuit is very much
less than the impedance of the
external circuit. This means that

Impedance
I thought that impedance was

dependent on frequency and yet
you often talk about input impe-
dances without mentioning the
frequency you are considering. My
amplifier specification even says
'Input impedance: 1 megohm"
but it does not mention frequency.
This does not seem to make sense!

When dealing with audio ampli-
tiers there is a standard frequency
that is used as the basis for calcu-
lating impedances; this has been
chosen to be approximately in the
peak of the human ear's frequency
response -1kHz. Whenever we
talk about input impedance or im-
pedance matching in amplifiers we
are assuming that a frequency of
1kHz is being used. Once you
know this you can calculate impe-
dances for other frequencies.

There is an exception (to prove
the rule?) loudspeakers' impe-
dances are usually quoted for a
frequency of 400H7

Impedance Variation
I assume that it is possible to

increase or reduce the impedance
of a loudspeaker merely by con-
necting a resistor in series or in
parallel with it but is this per-
missible and what effects would
be evident?

It is perfectly permissible to do
this-provided you carry out your
series (or parallel) calculation

corre:tiy. For example you can in-
creasr the impedance of a 3 ohm
loudspeaker to about 8 ohms by
putting a 5 ohm resistor in series
with it. This would make it safe
to connect to an amplifier with a
restriction of 8 ohms "output
impedance" but you will sacrifice
a lot of power-over half the
power would be dissipated by the
resistor and the volume will be
considerably reduced.

It is a handy "stop gap" tech-
nique for initially checking a cir-
cuit before you buy the correct
loudspeaker but is not to be
recommended as good practice!

Reversed Transistors
Why must you not connect

transistors the wrong way round
-by that I mean swop collectors
for emitters. In an npn transistor
both collector and emitter are
made of n type material and the
structure is a sort of sandwich so
why on earth can't you reverse
the connections without "dire"
results.

Your description of the struc-
ture of an npn transistor is correct
and we agree that it does seem
strange that the device is not
reversible. The reason lies behind
the fact that although you have
the sandwich structure there are
differences in the doping levels of
the silicon forming the collector
and emitter regions respectively.
Emitter doping is very much
greater than that in the collector
-this is necessary to improve the
"emitter efficiency" which controls
the gain and frequency charac-
teristics of the device. A side
effect of this high level doping is
to reduce the reverse emitter base
breakdown voltage (to typically 5
or E. volts).

In normal circuits we take great
care to ensure that for an npn
transistor the base can never go
more than about 5V negative with
respect to the emitter for this
very reason. When a transistor is
in a correctly operating circuit the
base is usually at a much more
negative voltage than the collector
-often there can be 7 or 8 volts
difference and the collector base
junction is always in a reverse
biased condition. If you connect
your transistor the wrong way
round you will be applying these 7
or 8 volts across the emitter base
junction which has a reverse limit
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of 5 volts and this is why the
device might be destroyed.

A point of interest is that pro-
vided the breakdown current is
limited you can sometimes get
away with it! If the supply voltage
is less than the emitter base
reverse breakdown voltage there
will be no danger of damaging the
transistor but your circuit will
still not work as you do not get
the true emitter efficiency that is
required and the effective gain of
the device-when operating the
wrong way round-is in the order
of 1.1.

Mono to Stereo
I have a mono cassette tape

recorder Is hich I want to modify
to give me stereo playback. Is
there any simple way to do this.

Theoretically it is possible to
convert your device for stereo
replay but if you are a beginner
we feel that this might prove to
be a very difficult operation. Not
only is it difficult but you might
have considerable difficulty get-
ting the right parts and obtaining
a reasonable balance between the
two channels.

Your recorder will be fitted with
a mono head which imprints the
recorded signal as a magnetic pat-
tern on a'16 inch wide track of the
cassette tape. To operate in stereo
two tracks-containing left hand
and right hand information-have
to be recorded within this '16 inch
width, so firstly you have to
change the head to one which has
two electromagnetic cores. Prob-
lem number one is to locate a
head that will mechanically fit
your deck-because of the minia-
ture nature of modern recorders
getting one to exactly fit will be
difficult! You then have to
mechanically line up the head so
that is exactly corresponds to the
two tracks we have mentioned.

Assuming you are able to do
this you then have to make a high
gain audio amplifier which will
operate from the very low signals
that are derived from the tape
when playing back. There are
many amplifiers which are capable
of doing this and you would have
no problem in that respect unless
you tried to get the signal from
the extra channel to exactly
match the quality from the exis-
ing one. The only satisfactory way
to do this is to start from scratch
and build two identical playback
amplifiers and feed these from the

562

signals from the double track
heads.

The answer would thus seem to
be "don't modify but start from
scratch" and to do that you need
to be reasonably experienced-
circuits for stereo tape recorders
appear from time to time in our
sister magazine Practical Elec-
tronics to which we hope you will
progress as you get more confident
in handling complex circuits.

Using Veroboard
I have read-somewhere-that

% croboard is not recommended
for use in radio circuits why is
this?

In some radios it is true that
Veroboard can give problems.
Because of the very close proxi-
mity of the conducting strips you
can get parasitic capacitive coup-
ling between stages and this can
affect tuning and in some in-
stances cause the circuit to be
unstable and oscillate. In our
designs we are very much aware
of this problem and will only
specify Veroboard in non critical
applications.

Transformer Addition
Can I step up the output of my

1 watt transistor amplifier by put-
ting a transformer between it and
the loudspeaker.

No! The output of the amplifier is
designed to match the impedance
of a loudspeaker to give optimum
power coupling. By putting in a
transformer you will upset this
coupling and at best will get
slightly less power output. At
worst you might damage the out-
put transistors of your amplifier.
Remember a transformer does not
give power transformation-only
voltages and currents are changed
and always at the expense of each
other.

Thyristor Check
Is there any "quick and easy"

way of checking if a thyristor
is working?

The following method will check
if a thyristor is working but it
will not check whether it is
capable of withstanding higher
voltages or for that matter will not

show any leakage current prob-
lems which might be encountered
when operating at normal mains
voltages.

Use a 9V battery and a 6V
150mA bulb in series with the
anode/cathode circuit of the thy-
ristor under test. The bulb should
be between the anode and the
positive terminal of the battery;
the cathode goes straight to the
negative terminal. The bulb
should not light up. Now, with an
extra lead and a 100 ohm resistor
in series, connect from the posi-
tive battery terminal to the gate
connection of the thyristor
momentarily. The bulb should
light up and stay alight even
though you remove the connection
to the gate.

Momentarily disconnect the
main circuit and reconnect and
the bulb should go out and stay
out. This test should work for
most thyristors available but one
ought to say that there are a few
devices around which need more
gate current than this simple cir-
cuit can provide.

Dissipation
When I made your Cassette

Power Supply (car version) it
worked fine for about ten minutes
and then TR2 blew. Admittedly I
was not using the Philips unit as
specified but as it worked for a
bit and the current drawn was
within the transistor's rating why
should it "go" after a period of
time.

The problem is that too much
power is being dissipated in TR2.
In this case the current rating is
not the most important parameter
of the transistor. Although the
specification for it says it will pass
up to 1 amp without damage you
have to remember that the power
dissipated within it is given by the
voltage drop across it multiplied
by the current going through it at
the time and the product of these
must not exceed 0.8 watts. It is
likely you are exceeding this maxi-
mum power and the effect would
be for the transistor to get hotter
and hotter until something "goes"
inside. The solution is to get the
heat out faster than it is being
generated and to do this might be
necessary to go to a higher power
dissipation transistor. A common
device which is more than ade-
quate would be a 2N3055.
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Sinclair Project 60
New performance
standards
. .. new safety
margins
Such are the results of using a PZ8 Mk 3 to drive two Z 50 Mk.2 power amplifiers. Developed
from the original Z 50. the Mk 2 has improved thermal stability. better regulated D C
limiting to ensure more symmetrical output voltage swing with still less distortion at lower
outputs and automatic transient overload protection. The PZ 8 Mk.3 is the most advanced
power supply unit ever to be made at a reasonable price It cannot be damaged by direct
shorting, nor will it fail through overloading, because of an ingenious re-entrant current
limiting principle used usually only in expensive laboratory equipment. Because output
voltage is variable. the PZ8 Mk 3 makes a worthwhile alternative where PZ 5 and PZ 6 are
recommended for Project 60 applications. particularly since this most powerful of all
Sinclair supply units can be operated from a smaller mains transformer. Together, the
Z 50 Mk 2 and PZ8 Mk 3 provide new standards of performance and reliability and these
modules are compatible with earlier types in the Project 60 range.

Z.50 Mk.2 SPECIFICATIONS
Input impedance 100 KO
Input (for 30w into 80) 400mV
Signal to noise ratio, referred to full
o/p at 30v HT 80dB or better
Distortion 0 02% up to 20W at 80
See published curve
Frequency response 10Hz to more
than 200 KHz ldB
Max. supply voltage 45v (40 to 80
sneakers) (50v 150 sneakers on?,

Other power supplies

Min. supply voltage 9v
Load impedance - minimum 40 at
45v HT
Load impedance - maximum safe on
open circuit

E5.48 snit r

PZ.8 Mk.3 SPECIFICATIONS
Nominal working output 45V.
Admstab  bilw eon 20 & bOV

£7.98 NAT;r90

Mains Transformer £5.98 -. v A T. 59P

In : lair PZ 8 Mk Ill
as desi_rineo, there die Iwo oilier power units
available, which should he chosen according to
their types in order to buy to best advantage. All
are for operation from A.C. mains 240V.

PZ.5 30 volt, unstabilised £4.96
V A T 490

PZ.6 35 volt. stabilised (Not suitable for Super
IC.12). £7.98

 VAT 79n

Guarantee
It within 3 months of purchasing any product direct from
Sinclair Radionics Ltd. you are dissatisfied with it, your
money will be refunded at once Many Sinclair appointed
Stockists also offer this same guarantee in co-operation with
Sinclair Radionics Ltd

Each Protect 60 module is tested before leaving our factory
and guaranteed to work perfectly Should any defect wi5e Irk
normal use, we will service it at once and without any Charge
to you A small charge may be made in those cases where
damage arises through miss -use No charge is made for
postage by surf ace mail Air Mail charged at cost

mirn=lair-
SINCLAIR RADIONICS LTD.. LONDON RD ST. IVES. HUNTINGDO

564

150
Mk 2

Typical Project 60 applications
System The Units to use together with Units cost
Simple battery
record player

Z.50 Crystal P.U..12V battery
volume control. etc.

£5.48
v A T 54p

Mains powered record
player

Z.50, PZ.5 Crystal or ceramic P.U.
volume control. etc.

£10.46
-i- V A.T. El 04

12W. R MS continuous
sine wave stereo amp. for
average needs

2 x Z.50, Stereo
60; PZ.5

Crystal. ceramic or mag.
P.U., F.M. Tuner. etc.

£26.92
- v A T.
£2.55

25W. R MS continuous
sine wave stereo amp.
using low efficiency (high
performance) speakers

2x Z.50, Stereo
60; PZ.6

High quality ceramic or
magnetic P.U., F M.
Tuner, Tape Deck. etc.

£28.92
V A T

[2 89

80W. (3 ohms) R MS
continuous sine wave de
luxe stereo amplifier. (60W.
R MS into 8 ohms)

2 x Z.50 Mk.2.
Stereo 60; PZ.8
Mk.3 transformer

As above £34.90
- VAT.
E349

Indoor P.A. Z.50 Mk.2, PZ.8 Mic., guitar, speakers.
Mk.3 transformer etc., controls

£19.44
 VAT. El 94

A.F.U. (£5.98 - v A.T. 59p) may be added as required.

Telex 3.t250 Reg No. 699483 England
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the world's most advanced high fidelity modules

0.16 high fidelity
loudspeaker
The T./ i . r . and by now well proven
acoustic principles in which a special driver assembly is
meticulously matched to a uniquely designed cabinet. In
performance it comfortably stands comparison with very
much more expensive loudspeakers. A solid teak
surround is used with a special all-over cellular black
foam front chosen both for its appearance and ability to
Pass all audio frequencies without masking.
Specifications
Construction: A sealed seamless sound or pressure
chamber is used with internal baffle. and special high
flux driver
Loading: Up to 14 watts RMS. into 8 ohms
Frequency response: From 60 to 16.000 Hz
Size and styling: 248 mm square x 120 mm deep

x 43") with neat pedestal base.

E7.70 +v.%

Stereo 60 pre-amp/control unit
Designed specifically for Project 60 systems. the Stereo 60 is equally suitable with any high
quality power amplifier Silicon epitaxial planar transistors used throughout ensure high signal-
to-noise ratio and excellent tracking between channels. Input selection is by press buttons. with
accurate equalisation on all input channels. The unit is easy to mount.

SPECIFICATIONS-Input sensitivities: Radio - up to 3mV. May p u. 3mV. correct to R I A.A. curve
 ldB 20 to 25.000Hz Ceramic p.u.- up to 3mV Aux - up to 3mV Output: 250mV Signal to noise ratio:

better tr ei ,OdB Channel matching: within 1dB. Ton* controls: TREBLE  12 to -1IdB at 10KHz
BASS ) -12dB at 100Hz Front panel: brushed aluminium with black knobs and controls Size:
66 :

 r. rested and guaranteed £9.98 +V.A.T.
ffp

AFU filter unit
30's or Z 50's .n stereo formation

u ... . . . -iisiv variable. with 12dB/octave cut in
the !Cwt.., d,,,n Iwo Matins of filtering - fumble Ihigh pass) and
scratch Ilow passe Amplitude and phase distortion are negligible
Supply voirage needed - 15-35V H F. cutoff ( - 3dB) 213KM: to 5KM:
L.F.( - 3dB) 25Hz 10 100Hz For Protect 50 or any good stereo system

Built. ?dated and guaranteed

£5.98
 V.A.T. 59p

Super IC.12 Integra led circuit
high fidelity amplifier

Having introduced Integrated Circuits to hi-fi
constructors with the IC 10. which was the first
time an IC had ever been made available for such
purposes. we followed it with an even more
efficient version. the Super IC 12. This needs
very few external resistors and capacitors to
make an exceedingly efficient high fidelity
amplifier for pick-up. F M. radio or small P A.
set up etc. The free 40 page manual supplied
details many other applications which this
remarkable IC make possible. The Super IC.12
is the equivalent of a 22 transistor circuit

contained within a 16 lead OIL package. and the
finned heat sink is sufficient for all likely require-
ments. The Super IC.12 is also compatible with
those Project 60 modules which would be used
with the Z 50 and Z 30 amplifiers. Complete W.91
free manual and printed circuit board

SPECIFICATIONS
Output power: 6 watts RMS continuous (12
watts peak) into 6-8 0 Frequency Response:
5Hz to 100KHz 1dB Total Harmonic
Distortion: _ess than 1% (Typical 0 1%) at all
output powers and frequencies in the audio band
(28V) Load Impedance: 3 to 15 ohms. Input
Impedance: 250 Kohms nominal. Power
Gain: 90dB (1.000.000.000 times) after feed-
back. Supply Voltage: 6 to 28V. Quiescent
current: 8mA at 28V. Size: 22  45  28nen
including pins and heat sink.
Manual a,arlable separately 15p post free

With FREE printed circuit
board and 40 page manual

£2.98 POST

A.

the
simple
way to build a
Project 60 system
without soldering

:;;;.::
tra.P42:tre

For :he many audio enthusiasts anxious to build
to high star.dards without too many involve-
mer ts. there could be nothing better or simpler
thar Project 605. It offers the advantages of
Proect 60 and is absolutely complete down to
the .ast piece of wire cut to length. Whilst not as
powerful a assemblies using Z 50 power
amplifiers. we know from experience that there
are many for whom the specifications of
Pro.ect 605 are ideal. particularly in relation to
the anvironrnent in which it is required to be used.
In Project 605 you have everything necessary to
build a versatile Project 60 thirty watt high
fidelity amplifier system suitable for all domestic
requirements The convenient pack includes two
Z 3i) power amplifiers. a Stereo 60 pre -amp con-
trol unit and the special Masterlink unit to and
from which all input and output connections are
made For power a PZ 5 is provided Building is
partcularly easy since all necessary leads are
supplied colour coded, cut to length and termin-
ated by contact clips which conned firmly to the
modules. There is absolutely no soldering to be
dor e. Complete with comprehensive. easy to
follow instructions mar Jar

£29.95 r V.A T E299
Post tree

Send coupon for leaflet
Please send leaflet and name and address
of ny nearest Sinclair stockist

Name

Address

SINCLAIR RADIONICS LTD.. LONDON ROAD.
ST. IVES. HUN-INGDON PE17 4HJ 6E2

ALL PRICES QUOTED IN THIS ADVERTISEMENT ARE THE RECOMMENDED RETAIL PRICES.
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KITS FOR PREVIOUS PROJECTS
Unless otherwise stated, kits contain electronic
part. only. The case and special items can be
obtained locally. Also batteries are not Included.
Kits may be returned for refund if construction
has not been started. We reserve the right to
substitute component. should deliveries be
protracted so as to avoid undo delay.

If reprint of data is required add !Op
HOME SENTINEL. "Want off the unwanted
Intruder" -No elaborate setting up or wiring
required. K It of parts 54 85.
"SNAP" INDICATOR. Preto your button first and
your opponent le blocked also suitable for Quiz
omen and reaction testing. Kit of parte 51.10.
RECORD PLAYER. flood quality at a reasonable
price -good enough for classical records and pop.
Kit of parts 11710.
WINDSCREEN WIPER CONTROL. Wet dirty
road -Drizzle -Fog -Smeared screen -Scraping
wIpern-combat them with acidon wiper control.
Kit of parts U.50.
FUZZ BOX. Add weird and Interesting effect. to
guitar playing with this solid state Fun box.
Kit of parts 1125-50.
PHOTOGRAPHIC COLOUR TEMPERATURE
METER. Must for colour photographer get the
colour, right gives quick indication of filters
nerensary for correction in any light. Can be need
with natural or Studio lighting. Kit of parts U 68.
AITRON M.W. RADIO. A simple M.W. reflex
circuit receiver -easy to build 113.30.
REMOTE TEMPERATURE COMPARATOR.
Measures small temperature change, in liquids or
gases-fIsh tank, photographic solution-thernio
statically controlled rooms etc. Kit SOU.
RAIN WARNING ALARM. Keep your Trolling
dry with this automatic alarm device. Kit nit
WAA WAA PEDAL. Add excitement and sound
vibration to ynur 'owly. Kit be.
ELECTRO LAUGH. Laughter simulator also
useful electronic alarm. Kit of parts £220.
BOIL MOISTURE METER. Many plants are killed
through overwaterIng-thin meter measure. soil
moisture at root depth -probes can be left
permanently beside the plant -Indicator remotely
housed could monitor several plants. Kit U 90.
SIGNAL INJECTOR. A useful pocket instrument
for fault fluting in ratios and amplifiers Kit 11 10.
BABY ALARM. Keep a check on the kids -this
device will give you peace of mind as you watch
T.V. K It 540.
SIMPLE CALCULATOR. Teaching all for multl
plicat ion -can he used for quick checks Kit nu.
POWER SUPPLY UNIT. Just right for testing low
voltage circuits -a simple stabilised supply
providing 0.14 volts D.C. continuously variable.
Kit 16 .20.
METAL LOCATOR. A simple essay to construct
olfcontained metal locator giving a meter
indication of hurled metal. Kit U 00.
AUDIO TONE GENERATOR. Makes electronic
music -covers range from 50 -2000 hz. Specifically
designed for use with tape recorder. Kit MI 25.
LIGHT TO SOUND CONVERTER. Produce, an
audio tone -the frequency of which Is dependent
on the light level. Kit !7 15.
S HAVER INVERTER. Provides 240v Ulu from
12 volt car battery -gives approx. 10 watt, which
is enough for most shavers. Kit 54.85.
E LECTRONONE. Electronic Metronome with
pulse frequency continuously variable from
40-225 beats per minute. Kit 184b.
THROUGH LENS LIGHT METER. A simple light
meter for use with single lens reflex camera.
K it £4 86.
MEDIUM AND LONG WAVE RADIO TUNER.
A Moyle radio toner for use with almost any
amplifier. Kit 1755.
INFRA RED BURGLAR ALARM. Uses an
Invisible, reflected beam to detect intruder. when
beam is Intercepted -a power output Is switched
on for up to one minute. Kit £486.
CASSETTE TAPE POWER SUPPLIES. Two units
to power a cassette tape player or recorder one
from the mains. Price U -SO. Two from the car
battery -price dl 40.
REACTOMATIC. A reaction tenting game that can
also be a quiz answering indicator. Kit U -SO.
ELECTRONIC MOUSE TRAP. A humane mouse
trap --catches then, alive so that you can release
them in the park. Kit 13 26.
TRANSISTOR TESTER. A rapid tester for
checking most tramhdors-test. transietore In an
oscillator circuit and gives audible Indication of
goodness. Kit U16.
BIT SAVER. Prolongs life of soldering iron bit --
prevents pitting. Kit 51 95.
ICE WARNING DEVICE. A device that can be *et
to indicate 'ice' conditions or similar temperature
levels. Kit S1-55.
AUDIO COLOUR UNIT. Add a colour dimension to
your audio equipment. This unit will modulate
three lamp, in accord with Bass -middle and
treble notes of any music. Klt of parts 17.20.
U.H.F. T.V. AERIAL. A simple aerial for U.H.F.
to reception on your band could improve your
reception Immensely. Kit 111.85.
DAMP LOCATOR. Easily carried In your pocket
this little unit gives visible Indication of damp.
Kit El 25.
ENLARGER & EXPOSURE METER. For D.I.Y.
photographer £700.
EGG TRIER. Simple timer with audible warning.
1415.

TERMS: -1O% discount If ten of an Item
ordered, send postage where quoted -other
Item., post free If order for these over M 00
otherwise add 20p.

MULLARD UNILEX
This D.I.Y. Stereo Amplifier le .till available complete at 117.00 for
the four Mallard Module., or Modules can be bas ht separately as
follow.: -4 watt amplifier module (2 required) Mallard Ref. No.
E.P.9000-d1 SO each.
Pre amp module Mullard Ref. No. E.P.0001-111 SS each.
Power module -Mallard Ref. No. E.P.9002-U 611 each.
Central panel parts with eecutcheo and ally faced
knobs -U.55
SPECIAL OFFER the complete Unties with control
panel and 2 matching speakers. E14

THYRISTOR LIGHT DIMMER
Domestic model for any lamp up to 250 watt. Mounted on
switch plate to et in place of standard switch. Virtually no
radio Interferences. Price 12.96. Industrial model 6 amp
module with control knob 53 00.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 13 amp sockets in metal hoz to take

standee 1 13 and. f,, I And uniciff switch with neon warning light. Supplied
complete with 6 feet of tier cable. Wired up ready to work. as 50 plus 23p. P. a I

CENTRIFUGAL BLOWER
Miniature mains driven blower centrifugal type blower
unit by Woods. Powerful but specially butt for quiet
running -driven by cushioned induction motor with
epecially built low noise bearing.. Overall size 45" x er
x 4". When mounted by flange, air le blown into the
equipment but to suck air out, mount It from centre
using clamp. Ideal for cooling electrical equipment or
fitting Into a cooker hood, film drying cabinet or for
removing flux smoke when soldering etc. etc. A real
bargain at 17 Of.

TEACH -IN '74
SOLID STATE DIMMER

STEREO HEADPHONE ADAPTOR
To receive parts for these and other f projects
send the quoted approximate amounts and any cash

adjustment can be made later.

GOOD COMPANION
We can now offer these again in I.c. version using Ferranti
ZN414 and Mallard AF Modules 1172. Excellent tone
wood cabinet. Cabinet else approx. 1 lin wide x Sin. high

31n. deep. Complete assembly instructions 1675 plus
25p post and ins.

MIGHTY MIDGET
Probably the tiniest possible radio, as described in Practical
%%Aerie.. January '79. All electronic part, a so pus, paid.

DRILL
CONTROLLER
NEW 1KW MODEL

Electronically changes speed from approximately IC revs.
to maximum. Full power at all speed. by anger -tip control.
Kit includes all parts, case, everything and full Instructions.
£I -SS plus 19p poet and Insurance. Made up model also
available. U -SO plus 19p post a p.

RADIO STETHOSCOPE
Easiest way to fault fing-traces signal from aerial
to speaker -when stoat Ito. you've found the
fault. Co it on Radio, TV
amplIfter, anything - com
piste kit comprise. two special
transistors and all parte Iola,
ding probe tube and crystal
earpiece. U110 --twin sloth°.
set inetead of earpiece Up
e xtra -post and Ins. 20p.

MULLARD AUDIO AMPLIFIERS
All In :nodule form, each ready built complete with hest sinks and connection
tags, data supplied.
Model 1163 600m watt power output 11Sp.
Model 1172 760m watt power output 04p.
Model EPS000 4 watt power output SI SS.
EP9001 Stereo preanip
10°, discount if 10 per type or more ordered.

CONTROL
DRILL

SPEEDS

HORTSMAN 24 HOUR TIME SWITCH
With 6 position programmer. When fitted to hot water
systems this could programine as follows: -
Programme Hot Water Central Heating

0 Off Off
I Twice dolly Off
2 All day Off
9 Twice dolly Twice daily
4 All day All day
6 Continuously Continuously

Suitable of course, to programme other than central
heating and hot water, for instance, programme
upstairs and downstairs electric heating or heating and
cooling or taped music and radio. In fact then Is no
limit to the sernatility of this Programmer. Maine operated -Size 3" x 3"
x 2" deep as Illustrated but leen case. Price 53-50 each.

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

Callers to: 102 3 Tamworth Road, CROYDON.

KITS FOR PREVIOUS PROJECTS
CONT. FROM LEFT HAND COL.
NEON NOVELTY. Interesting modern ornamenta'
dcvlee 51-55
INDICATOR AUDIBLE WARNING. Add this
audible warning device to car indicators or dot
panel warning lights and your attention will lx
instantly drawn to the warning lamp kit. 11 20.
NIGHT LIGHT SWITCH. A .1tople control to
a lamp. Kit 1110.
GENERAL PURPOSE AMPLIFIER. An atoll,
amplifier I.1 reasonable quality for one with rail.
tuners- audio oscillators, record deck electrn
guitars, etc. Kit 5490.
HOME INTERCOM. Keep in touch with this
simple, easily connected good quality lab arid
Intercom. Kit 1400
FLASHING LIGHT METRONOME. For use In th.
musical field and the laborat 4.0 -vrhere at
audible not on click could get lost or hru

annoying. Kit 6140.
MINI ORGAN. A three octave. stylus operate
organ - neatly and slimily constructed 4,11 r
printed circuit board. Kit 14 76.
RAIN ALARM II. Sounds an audible alarm a
MO. as the first rain drops fall. K It 119 00.
CASSETTE AMPLIFIER. utw,sts the output Iron
rosette toe recorder, and transistor radios
Kit 1450.
AUDIO SIGNAL MIXER. Where you Waal to lois
speech and !Maxie, and to fade them 114 and out
lit, tape enthusiast should be without this
Kit 13 90
AUTO FAN. A thrum -oleic control for car ellgin,
fan. gives quicker warming up Dine. etc. K It U 35
SLAVE rime. Photon taken with a Alligle 0.1
have a "flat" appearance a second nosh correctD
positioned overcomes this. This unit enables a
second for third) flash to be wutnmatirsllt
triggered. Kit 11 36.
ELECTRONIC DOORBELL. Not in fact a hell bar,
an elertnitile circuit that produces an unusua
sound when the button Is pressed. Kit 4400.
WAA WAA. Add another sound illitiennlon I.
your guitar or organ. Kit 11 60.
I.C. RADIO. A lantostie personal radio tines Is

special I.E., Is n1141111, ray to build, yet give.
excellent results. Kit 6540.
AQUARIUM THERMOSTAT. A very sensitls
electronic thermostat. Can also be used for tithe,
applications requiring line control of temperature
Kit 12115.
TRAIN CONTROLLER. With most control there I.
0,11.1.1erable lox of plower on bow +peel l 11,1' unit

ertioornes this pr..Lirm AIL nook,- olow
real,tic. Kit NI 15

RECORD PLAYBACK HEADS
(TRUVOX)
Individual prices of these are -

I track retool playback head Up each.
4 track record playback heads 79p each.
Eros head, are also atonable separately -
2 track Up 4 track 66p

AC CONDENSERS
In addition to the normal uses as motor etarters
power factor correction etc. These make very
good voltage droppers for working low voltage
appliances front mains. The *oltage working
quoted is AC and condemern are usually suitable
for working on DC at 21 time. the quoted Al
voltage.
1.6 mid 400v Up 5 ofd 670, cep 0 odd 440v SSp

Enid 440, Up 0 26 odd 260v 12 odd 260v 779
3.4 nth' 440v 44p 55p 15 :sad 220v Up
3.5 add '230, Up 8 mfd Mt Up '20 told 276v 991

TINIEST AUDIO UNiT
Although only the same site an al, Oxo cube these
are completely self contained and commie.
microphone, 3 transistor aniplitIer with volute.
control and battery compartment and Dually a
dynamic earpiece. All In a plantle case. Made by
Ardent (Hold, we believe at over 160 each). Theo
are really hearing aids complete except for the
ear tube but we are not selling these as hearing
aide only for the micro midget parts they contain
Belle,ed to be In perfect working order but not
tested. Price £6 50 each.

MAINS MOTOR
Precision movie as sexed it.
record decks and tape recut -
den -Ideal iso for extractor
fan, blower. heaters, etc. New
and perfect. Snip at 969
Postage 20p for first one then
10p for each one ordered.
I" stackniotor 94p.
11" tolunotor 11.10.

NEED A SPECIAL SWITCH
Double Leaf Contact. Very slight pressure closes

both contacts. Bp each
10 for 110p. Plastic punhrod
suitable for operating. Sp
each. 10 for 54p.

8" 5" P.M. SPEAKER. 15 moo -no. This
is a good quality speaker by a famous make,
High flux Ideal for use with our Mullett' 4 watt

GANG TUNING CONDENSERS. 800pf each
section ideal for transmitter or communications
receiver. Op.
10 TRACK TAPE HEAD for f" or I" tape. This Is
a brass encased tape head and °least:res approx

i" x I". Resistance Is approx.. 20.0.20
ohms. These heals an beautifully ntade but wr
have no technical data, also have only a limited
quantity. Price S6 50 each or 10 for 1160.
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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 e.g.,

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 a PP3) not supplied with kit.
* Easy to follow assembly instructions (available separately 25p).
* Attractive ready punched facia plate, available at extra cost, gives that

professional finish to the unit.
* Sire: 9 5" a 4 8" a 2".
PRICE: PIT ONLY Ell Of

FACIA PLATE El 50
MANUAL AND ASSEMBLY INSTRUCTIONS 250
AVAILABLE READY BUILT WITH FACIA L15 00

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

DABAR ELECTRONIC PRODUCTS

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

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 ! Brochure, without obligation to

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

NAME

ADDRE',,
(C11 /01

BLOCK CAPS please

ALL PRICES ARE

Global's GOLDEN
 guarantee 

WI CAIMU5111 TIVAT *110* I OATS Of ,II IMS'
II Aar 111171 DI WOOS IS MUSD TO

0111011741 . WW1 NI SAM 601101
onteout C71.51110 AVM 7 DAIS NM MI
MIMI IV IIY111KIIIa11a It WINS 611/77W1711

INCLUSIVE OF
FANTASTIC OFFER
GARRARD SP2.5 Mk III
Goldring G800. Teak finish, plinth
and tinted cover with mains lead
and DIN plug and screened lead.
All fully wired.
Please add LI 75 £15.20for P. & P. 8 Ins.

TURNTABLES
Please add 95p P. & P. & Ins.

19'15
L9.50
113.2S
117 95
04.85
0355
06'50
09.35
119-40
01.95
01155
07'40
1.090
010
144.20
05.10
£31 55
09-50

G d SP25 Mk III
G d 31.65B
G d AP76
G d 401
Garrard Zero 100 sale.
G d Zero 100 auto.
Goldring G185/P&C
Goldring GIOIP P&C
Goldring GL72
Goldring GL72/P
Goldring GL75
Goldring GL75P
Goldring GL75 Lid
Leak Delta
Pioneer PLI2D
Thorens TDI2S
Th eeeee TDI25 AB Mk II
Thorens TDI60 AB&C £49 30
Wharfedale Linton with cart. US  00

TUNERS
Pleas* add 93p P. & P.
Alpha Highgate FT ISO
Amstrad Multiplex 3000
Leak Delta FM (Cased)
Leak Delta AM/FM
MetrosoLnd FMS 20 Mk II
Rogers R/brook FET4 (Cha.
Rogers P/brook FET4

(Cased.
Rogers P/bourne FET4

(Cased,
Sinclair PRO60 Mod.
Sinclair cased tuner

a Ins.
03 30
L24.40
147.45
0590
08.35

)09 50

01.90

141-33
114 90
L2.6 15

TUNER/AMPLIFIERS
Pleas* add LI 10 P. & P
Alpha FR 3000
Goodman. Module 80
Goodman. Mod BO Com
Goodmana Mod 90
Goodmans One -Ten
Leak Delta 75
Rogers 14/brook cha
Rotel 150A
Rotel 200A

AMPLIFIERS

a Ins.
L61 35
L59 90
L106 00
[74.65
/116 63
1107 75
162.30
143.90
L58 95

Please add 95p P. a P. a Ins.
Amstrad 8000 Mk II 116-45
Amstrad 1C2000 0.815
Amstrad In 4000 423 45
Alpha Highgate FA400 13905
Global 13+10 11975
Global 20+20 12.520

All prices correct
at time of press

E. 3, 0. E. and are
aubject to

of oration..

V.A.T.
Leak Delta 30 IA940
Leak Delta 70 /.6310
Metrosound ST2OE Mk II 132.50
Metrosound ST60 L55 50
Rogers R/brook Ch. 141 IS
Rogers R/brook Ca. Mk III 1.42 25
Rogers It/bourne Ch. t54 25
Rogers R/bourne Ca. 154 95
Sinclair 2000 C14 00
Sinclair 3000 00 SO
Sinclair 605 L21 45
Sinclair PRO 60 2 x Z30/PZ5 116 40
Sinclair PRO 60 2 x Z30/PZ6 L19 45
Sinclair PRO 60 2 x ZSO/PZB

Trans. 12.5 23
Sinclair AFU (Filter Unit) L4 95
Sinclair Stereo 60 Pre -amp C7 35
Sinclair IC 12 (Int. Circ.) 12 20
Sinclair Z30 Amp. 13 85
Sinclair Z50 Amp. 14 50
Sinclair PZ5 Power Supp. L4 20
Sinclair PZ6 Power Supp. I.6 15
Sinclair PZ8 Mains Trans. 1495
Sinclair PZ8 Power Supp. L6 15

SPEAKERS
£1.65 for P. a P. (per pair))
Amstrad Acoustra 1500
Amstrad Acoustra 2500 131 95
Apollo 138 LI4 05
B&W DMX.S L41 65
Celestion Ditton IS L45 SO
Celestion Ditton 44 174 90
Goodman. D/Maxim L39 70
Goodmans Mezzo 3 149 70
Goodman. Havant 134 45
Keletron LS 100 LIE 95
Leak 150 L32 75
Sinclair Q16 110 95
Sinclair Q30 L30 60
Wharfedale Denton II 11.6 65

SPEAKER UNITS
Wharfedale Unit 3 LI5 60
Wharfedale Unit 4 t1725
Wharfedale Unit S L39 60

For G d
SP 25,
2025 TC.
3000. BSR
McDonald
MP60 L3 08, P. & P. 7Ip
For AP76, SL728. SL95B, etc.

LI 51, 7Ip P. & P.

PLINTH &
COVERS
£3 .02*

CARTRIDGES
Please add Ilp P. a P.
Goldring 0850
Goldring G800
Goldring G800E
Goldring G1300SE
Shure M3D
Shure M44E
Shure MSSE
Shure 75ED Type 2
Shur VIS
Shure M75EI Type 2

a Ins.
0 BS
L3 70
16 45

L12 IS
£ 3 10
14.40
L5 00
19 35

L25 95
10

LOBAL AUDIO
DISCOUNT WAREHOUSES

Dept. (EEI0), 174 Pentonville Road, London N.I. Tel. 01-278 1769
Or 4 High View Parade, Redbridge Lane East, Woodford Avenue

Ilford, Essex. Tel. 01-550 1086

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

MAIL ORDERS. Order with collident e Send Postal Drder
. 11/1nosi Order Sank Met Giro or Cash by Registered

Ma.' CALLERS Pls..se niA that ran only be accepted together
w iris rh77747., cards 'not Ba rin Cardl
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The largest selection
EX COMPUTER BOARDS
and VNir'U\I N1 A LUE 6160.
3 for ONLY Up ,- p 8 p 30p
SPECIAL. A. above PLUS Power Translators
ONLY Up each + p & p 15p
STABILISED POWER MODULES
Complete with circuit diagram., etc.
99p each f p & p 1513
PAXOLINE BOARDS 79 x 9" approx.
4 for 30p p A p 20p.

FIBRE -GLASS PRINTED
CIRCUIT BOARDS
16f x 4" approx. 2 for 56p

DECON-DALO 33pC Marker
Etch reciotant printed circuit marker pen
90p each

VEROBOARDS
Packs containing approx., 50..1 arimis
rises, all .1 metric Up

REPANCO CHOKES & COILS
RF Chokes
CHI. 2.5mB Up CH2. 5-0mil 25p
CH3. 7 5mH gep CH4. In, 11 25p

C115. Inm14 25p
COILS
DRX1 Crystal net Sip DRR2 Dual range 451.

COIL FORMERS & CORES
NORMAN 9° litres A Former. 7p
5° Core. A Formers BP

SWITCHES
DP/DT Toggle Up 8P/ST Toggle 18p

FUSES
II" and 20mm. 100mA, 200mA, 230INA,
500mA, IA. I IA. 2A
QUICK -BLOW 4p ea. ANTI-BURGE 52 ea.

EARPHONES
Crystal 2.5mm plug Up
Crystal 3-15min plug Up
8 ohms 2 5mm plug 222
N ohms 35mm plug 222

DYNAMIC MICROPHONES
111223. 200 ohms plus on/ofi switch and
20mm and 3 5mm plug. 61410

3 -WAY STEREO HEAD-
PHONE JUNCTION BOX

111012 f 1 07

2 -WAY CROSSOVER
NETWORK
K4007. 80 ohm* Imp. luertion loss 3dB 1.111

SELECTED RESISTORS
RI. Our mix. watt carbon -50 for 6611

CAR STEREO SPEAKERS
(Angled) IS 115 Per Pair.

BI-PAK
CATALOGUE AND LISTS

Send S.A.E. and 10p.

INSTRUMENT CASES

(Black Vinyl covered,
No. Length Width
BV1 0 sr
1)02 60

Height Price
2" 90p
3" SI 20

ALUMINIUM BOXES
BAI 59" 11" 42p
BA2 4" x 4" x 11^ 41p
BA3 4" 29" 0 1r 41p
BA4 sr 4" x If" 47p
BA5 4" 21" x 2" 41p
B A6 3" 2" x 1" 34p
BA7 7" 5" x 24" 669
HAM 8" ti" x 3" 849
BAP 6" 4" x 649

BIB HI-FI ACCESSORIES
De Luxe Groov-Kleen
Model 42 El 84
Chrome Finish Model GO LI

Ref. 36A. Record/Stylus Cleaning Kit Up Ref. P. IllFi Cleaner 312
Rel. 43. Record Care Kit 82-U Ref. 92A. Stylus Balance 84

Ref. 31. Cassette Head Cleaner 64P Ref. J. Tape Head Cleaning Kit 519
Ref. 32. Tape editing Kit 81.S4 Ref. 94. Cassette Cue 61.67
Model 9. Wire stripper/Cutter UP Ref. 56. 111.1,1 Stereo Hints S Tip. Up

ANTEX SOLDERING IRONS
X25. 25 watt it 93
CCN 240. 15 watt 12 15
Model G. 18 watt 1215
SK2. Soldering Kit 12 86
STANDS: STI 6121. 8T2 77p
SOLDER: 18SW0 Multicore 7ox Sip
228y,r0 70, up. 18/1W0 27ft ESP
228W0 Tube Up

ANTEX BITS and ELEMENTS
Bits No.
102 For model CN240 3/32" 28p

102 For model CN240 3/16" Up
1100 For model CCN240 3/92" 28p

1101 For model OCN240 3/8" 28p

1102 For model CCN240 Up
1020 For model 0240 3/32" 28p

1021 For model 0240 1/8' 2,8p

1022 For model 0240 3/10' Up
50 For model X25 3132" 37p

51 For model X25 1/8" 87p

52 For model X25 3/16" 37p

ELEMENTS
ECN 240 SI 16
EG 240 8116

ECCN 240 61
EX 25 11 16

ANTEX HEAT SINKS 10p

V.A.T. included in all prices. Please add
10p P. A P. (U.E. only). Overuse orders-
Pleue &Id extra Stor poxtage.

NEW COMPONENT PAK
BARGAINS
Pack
No. Qty. Description nice
CI 250 Resistors misc a slues approx.

count by weigh: 0-55

C2 200 Capacitors mixed values approx.
count by weight 0-U

C3 50 Precision Resistors .1%, .01%
mixed values 0.0

C4 75 4th W Resiators mixed preferred
value, 056

C5 5 Piece. assorted Ferrite Rod. 0-65
CO 2 Tuning Gang', MW/LW VHF 065
C7 1 Pack Wire 50 metre. assorted

colour. 0.65

C 8 10 Reed Switches 0.55

C 9 3 Micro Switches 0.56

C10 15 Assorted Pots & Pre -Sets 0-55

C11 5 Jack Sockets 3 x 3.5m 2 x
Standard Switch Type 055

C12 40 Paper Condensers preferred
types mixed value. 055

Cl3 20 Electrolytic. Triton. type. 0-56

C14 1 Pack assorted Hardware-
Nut./Bolt., Grommets etc. 0-56

CI5 4 Mains Toggle Switches, 2
Amp D/P 0-U

CI6 20 Assorted Tag strips a Panels 065
C17 10 Assorted Control Knobs 0-U
C18 4 Rotary Wave Change Switches 0-U
C19 3 Relay. 6 -24V Operating 0-55
C20 4 Sheets Copper Laminate

aPProx. 10" x 7" 0-55

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

Open Mon.-Thurs. 9.15-8 p.m. Sat. 9.15-5.30. Late Night Shopping until 7 Fri. Tel. 61593

PLUGS AND SOCKETS
S OCKETS

PS 36 DIN 2 Pin (Speaker)
PS 36 DIN 3 Pin
PS 37 DIN 5 Pin ise
PS 38 DIN 5 Pin 240*
PS 99 Jack 2 Switched
PS 40 Jack 3-5mm Switched
PS 41 Jack r Switched
PS 42 Jack Stereo Switched
PS 43 Phono Single
P8 44 Phono Double
PS 45 Car Aerial
PS 46 Co -Axial Surface
P8 47 Co -Axial Flush

005
0 10
0 10
5

00 "10

017
0 25
006
0 10
0 09
009
014

INLINE SOCKETS
I'S 21 D.I.N. 2 Pin (Speaker, 13

I'S 22 D.I.N. 3 Pin 17

os 23 D.I.N. 6 Pin 180. 17

Pd 24 D.I.N. 5 Pin 240. 17

10I'S 25 Jack 2 5mrin Plastic
PS 26 Jack 3 5mm Plastic
PS 27 Jack 9" Plastic

22:1PS 28 Jack I" Screened
PS 29 Jack Stereo Plastic 22
PS 30 Jack Stereo Screened 92

P8 31 Phono Screened
1:PS 32 Car Aerial

PS 33 Co -Axial 17

PLUGS
PS 1 D.I.N. 2 Pin (Speaker) 11

PS 2 D.I.N. S Pin 12

PS 3 D.I.N. 4 Pin 15

P8 4 D.I.N. 5 Pin 180* 14

PS 5 D.I.N. 5 Pin 2400 15

PS 6 D.I.N. 6 Pin 15

P8 7 S.I.N. 7 Pin 15

8 Jack 2 5mm Screened 10

PS 9 Jack 3 5mm Plastic 08

PS 10 Jack 3.5mm Screened 12

PS 11 Jack r Plastic 13

PS 12 Jack 2" Screened 18

PS 13 Jack Stereo Screened 29

PS 14 Phono Ds

PS 15 Car Aerial 15

PS 16 CoAxial 10

CABLES
CP 1 Single Lapped Screen 0 06
CP 2 Twin Common Screen 0 08
CP 3 Stereo Screened 0 08
CP 4 Four Core Common Screen 0 23
CP 5 Four Core Individually Screened 0 30
CP 6 Microphone Fully Braided Cable 0 10
CP 7 Three Core Maine Cable 0 07
CP 8 Twin Oval Mains Cable 006
CP 9 Speaker Cable 0 04
CP 10 Low Lo.. Co -Axial 0 10

CARBON
POTENTIOMETERS
Log and Lin
4.7K, 10K, 22K, 47K, 100K, 220K, 470K,
1M. 2M
VC 1 Single leas Switch 0-14
VC 2 Single D.P. Switch 0.80
VC 3 Tandem Lew Switch 0.44
VC 4 1K Lin Lew Switch 014
VC 5 100K Log anti -Log 0.14

HORIZONTAL CARBON
PRESETS
0.1 watt 0 OS each
100, 220, 470, 1K, 2.2K. 4.7K, 10K. 22K,
4K7, 100K, '220K, 470K, 111. 2M, 4.7M

BOOK BARGAIN BUNDLE
8 Books comprising
2 Transistor Equivalent fitooktt
1 Radio and Electronic Colour Code and
Data Chart
1 Radio Valve Guide PLUS
3 other Constructional books on Receivers,
FM Toner., etc.
Also 1 General Coutructional book

Value £3 Our Price £2 10p p & p

BP1 Handbook of Transistor Equivalents
and Substitutes 402

En Handbook of Radio, T.V. and
Industrial Tube A Valve Equiv. 402

BPS Handbook of Tested Transistor
Circulta 402

BP4 International Handbook of the
World. Short Wave, Medium and
Long Wave Radio Stations and
FM/TV Listing. Up

BP5 Handbook of Simple Translator
Circuits 269

BP7 Radio & Electronic Colour Codes and
Data Chart 162

BPS Sound and Loodapeaker Manual 50p
En 98 Practical Tested Diode Circuit.

for the Home Constructor 352
BP1I Practical Transistor Novelty

Circuit. 402
129 Univer.a/ Gram -Motor Speed

Indicator ti
138 Flow to make FM A TV Aerials,

Bands 1, 2 and 9 152
141 Radio Servicing for Amateurs lOp
146 High Fidelity Loudspeaker

Enclonuren 87p
156 Transistor Circuits Manual No.1 150
180 Coll Design A Constructional

Manual SO9

161 Radio. TV and Electronics Data
Book 2510

170 Transistor Circuits for Radio
Controlled Models 40p

174 Transistor Subminiature
Receiver. 529

175 Transistor Test Equipment and
Servicing Manual 25p

176 Translator Audio Amplifier
Manual 40p

177 Modern Transistor Circuits for
Beginners 409

178 A Comprehensive Radio Valve
Guide, Book 5 30v

183 How to Receive Foreign TV Pro-
gramme. on your set by simple
modifications sap

183 Tended Shortwave Receiver Cuirculta
using MAT'. 802

187 The TSL Mark Valved FM Timer
and its construction 20p

196 ReactanceFrequency Chart for
Audio & RF use 152

Resistor Colour Code Disc
Calculator 109

CARTRIDGES
ACOS 0P91 -113C. 20001V at 1 2cms/aec 81.111
ACOS 0203-1. 280mV at lcm/oec
ACOS 0296-1. 100mV at lcm/sec 11111.115

TTC 3-2005. Crystal/Hi Output 1162

TTC J-20 IOC Crystal/HI Output Compatible
11.10

TTC 3.200 C8 Stereo/HI Output 21.110

TTC 3-2105 Ceramic/Med. Output 81.54

CARBON FILM RESISTORS
The E12 Range of Carbon Film Resistors.
1/8th watt available In PAKS of 50 pieces,
assorted Into the following troupe -
RI 50 Mixed 100 ohms -820 ohms Op
R2 50 Mixed IK ohms -8 2K ohms 44/0

R3 SO Mixed 10K ohms -82K ohms Up
R4 SO Mixed 100K ohms -1 Meg. ohms Op
THESE ARE UNBEATABLE PRICE:B-
LESS THAN 1p EACH INCL. V.A.T.

BI-PAK SUPERIOR QUALITY
LOW - NOISE CASSETTES
COO. 382 41p I 52p
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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 units are
similar In their appearance and In their
general specification. However, careful
selection of the plastle power devices has
resulted in a range of output powers from
3 to 10 watts R.M.S.
The vereatility of their design makes them
ideal for use In record player., tape recorders.
stereo amplifier. and menthe and cartridge
tape players In the car and at home.

Paramotott Conditions Partormaani

HARMONIC DISTORTION Po -. 3 WATTS I-11Hz 0-25%

LOAD IMPEDANCE - 8 - 16 II

INPUT IMPEDANCE f - lit Ha 100 III
FREQUENCY RESPONSE COMB Po -2 WATTS 60 Ha -2131CHa

SENSITIVITY tot RATED 0/P Vs -25V. RI se 8 II I lICH3 75mV. EMS

DIMENSIONS - r x ar x r
The above table relates to the ALIO, AL20 and AL30
module.. The following table outline, the differences
in their working conditions.

Parasite: AL10 ALSO ALSO

Maximum Supply Voltage 25 80 30

Power output for 9% T.H.D.
IRL 8n f 1 KII.)

3 watts
RMS Min.

5 watts
RMS Min.

10 watts
RMS MM.

AUDIO AMPLIFIER
MODULES
AL 10. 3 watts
AL 20. 5 watts
AL 90. 10 watts

8219
81.59
11901

POWER SUPPLIES
PS 12. (Use with AL1O a AL20) 889
8PM 80. (Use with also ALSO a ALIO)

13.111
FRONT PANELS PA 12 with Knob.

8140

PRE -AMPLIFIERS
PA 12. Wee with AL1O A AL201 64 S6
PA 100. (Use with ALSO a A L60) 113-15

TRANSFORMERS
T4111 Wee with ALIO) P a P 15p
T638 (Use with AL20) 11401 P a P 15p
/311T80 (Use with AL30 a ALSO) gala

1'a P 2.5p

PA 12. PRE -AMPLIFIER SPECIFICATION
The PA 12 pre -amplifier has 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
can be eupplied from their associated power supplies.
There are two stereo inputs, one has been designed for me
with Ceramic cartridges while the auxiliary input will
suit most YMagnetic cartridge.. Full details are given in
the specification table. The four controls are, from left to
right Volume and on/off switch, balance, bees and treble.
Sire 152mm x 84mm x 35mm.

Frequency response-
20Ha 50K Ha( - 3dB)

Base control-
* 12dB at 60Hs

Treble control-
* 14dB at 14E11.

Input 1. Impedance
I Meg. ohm

Sensitivity 360mV
tlnput 2. Impedance

30 K ohms
Sensitivity 4mV

EA1000 AUDIO AMP MODULE 5 WATTS R.M.S.
Module Tested and Guaranteed. Pull hook-up diagrams
and complete technical data supplied free with each
module or available separately at 10, cub.

SPECIAL OFFER £2 each while stores last

The STEREO 20
The `Stereo 20' amplifier is mounted, ready wired and tested
on  oneplece charts, measuring 20 cm x 14 cm x 6 6 cm.
This compact mit comes complete with on/off switch
volume control, balance, bass and treble controls,
Transformer, Power supply and Power amp.
Attractively printed front panel and match-
ing control knobs. The 'Stereo 20' ha. been
deeigned to fit Into most turntable plinths
without interfering with the mechanism or,
alternatively, into a separate cabinet. '-'199
Output power 20w peak. Input 1 (Cer.)
300mV into 1M. Freq. ren 2510x-26kHs.
Input 2 (Aux.) 4mV Into 30K. Harmonie
distortion. Rasa control *12dIt at 6011,
typically 0.25% at 1 watt. Treble coo. E13.48
*14dB at 14k/la.

*I

r
4 `-"-

,

0 1' DISTORTION!
HI -Fl AUDIO AMPLIFIER

THE AL50
* Frequency Response 15101 to

100,000-1d13.

* Load -3, 4, 8 or 16 ohms.

* Distortion -better than 1% at
1 KHz.

ONLY

2358 each

dr Supply voltage 10-35
Volts.

* Overall size 63mm
* Signal to noise ratio 80dB 105mm x 13mm.

Tailor made to the most stringent epecilloations using top quality components
and incorporating the latest solid state circuitry and ALSO was conceived to fill
the need for all your A.F. amplification need..
FULLY BULLT-TESTED-OLARANTEED.

STABILISED POWER
MODULE SPM80

AP80 is especially designed to power 2 of the AUTO
Amplifier., up to 15 watt (r.m.s.) per channel simul-

taneously. This module embodies the latest components
and circuit techniques incorporating complete short

circuit protector. With the addition of the Mains Trans-
former MT80, the unit will provide outputs of up to 1.6

amps at 36 volts. Size: 63mm x 105mm x 3Ornm.
These units enable you to build Audio Systems of the highest

quality at  hitherto unobtainable price. Also Ideal for many
other spoils:6.1one Including: -Disco Systems, Public Address,

intercom Unite. etc. Handbook available 10p PRICE f325
TRANSFORMER BMT80 £215 p. 8. p. 28p

STEREO PRE -AMPLIFIER TYPE PA100
Built to a specification and NOT a pike, and yet still the greatest value on the market.
the PA100 stem pre -amplifier ha. been conceived from the latest circuit techniques.
Designed forum with the ALSO power smplifieraystern, tole quality toady unit incorporates
no lees than eight silicon planar trans istors, two of these are specially eelected lose noise
NPN devices for use in the input stage,.
Three witched eterso inputs, and ramble and scratch filters are features of the PA100,
which also has a STEREO/MONO evritch, vo.ume, balance and continuouely variable
beam and treble controls.

SPECIFICATION
Frequency Respesnee 2011: - 20Klia * 1dB
Harmonic Distortion better than 0.1%
Inputs: 1. Tape Head 1.25 mV Into 00K

2. Radio. Tuner 35 my into 60K (3
3. Magnetic P.C. 1.5 mV into 50K n

All Input voltages are for an output of 250mV. Tape and P.C. inputs
equalised to RIA A curve within A 1dB. from 2010: to 20K Hz.

Baas Control 16bB at 2010:
Treble Control * 15.311 at 20 EH:
Filters: Rumble (Eigh Pam) 10014:

Scratch (Low Pass) 8KH:
Signal/Noise Ratio better than -65dB
Input overload + 26dB
Supply + 35 volts at 20mA
Dimension, 292mm x 82mm x 95mm

ONLY E13.15
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1

SPM80, 1 BMT80 & I PA100 ONLY £25.30 FREE p. & p.

Giro No. 388-7006
Please send all orders d rect to rvarahouse and despatch department

HI-PAIII
P.O. BOX 6, WARE  HERTS

Postage and packing add lip. Overseas add extra for airmail.
Minimum oraer 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
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11.11.51111.1116CIERimanD
AUDIOTRONIC MODEL ATM .I
Top value 1000 o.p.v.
pocket multimeter.
Ranges: 0/10/50/250/1000v.
AC and DC
DC Current 0-1mA/100mA.
Resistance 0/160k ohms.
Decibels -10 to +22dB.
She 90 x 60 x 26mm.
Complete with test leads.
SIM. Post 15p.

LT1101

MULTIMETER
How style 20,000
co.p.. pocket multi
Meter. 5/25/50/250/
NO 2600 V. D.C.
10 / 60 / 100 / 500 / 1000V.
A.C. 60/IA / 250mA. 6K /
meg ohma 20 to 22 40.
IIS711. Poet 20p.

MODEL 111-12
110,000 o.p.v. Overload pro-
tection. fllide witch selector
0 / .25 / 2 5 / 10 / 50 / 250 /
1000V. D.C. 0 / 10 / 50 / 250 /
1000V. A.C. 0 50µA / 25 /
160mA. D.C. 0 / 3K / 30K /
1100K / 3 meg - 20 to + 504B
5457. Post 15y.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A &et class versatile in-
strument manufactured In
U.S.B.R. to the highest
standard.. Range.: 2 51101
60/260/500/1000v D.C. 2 5/
10/60/250/600/1000v A.C.
DC Current 100wA/I /10/
100nsA/IA. Renintance
300 ohms/3/30/300K /3m IL
Complete with batteries.
test lead., Instructions and
sturdy steel carrying ease.
OUR PRICE 14-06. P.  P.

MODEL PL436
6/k 0/Volt D.C. Mt ill
Volt AC. Mirror scale.
-6/8/12/30/120/000 V
D.C. 3/30/120/600 V
A.C. 60/600µA/60/600
mA. 10/100K/1 Meg/10
Meg Cl -20 to +46db.
U-97. P.  P. 12p.

MODEL SOO
moos O.P.V. with over-
load protection mirror scale
0/ 5/2 5/10/25/100/250/500/
1.000v. D.C. 0/2 5/10/26/
100/260/500/1,000V. A.C.
0/60mA/5/60/500/nA. 12
amp. D.C. 0/60/K/6 Meg./
SO Meg 0
M al. Pont paid.
Leather Case 61 76

eleclrtcal nee. 567 o.p.v.
0/ 3/1 6/7.5/30/60/150/300/
600/900 VDC .ml 75enV.
0/ 3116/7 5/30/60/160/300
600/900 VAC.
0/300µA/1.5/6/15/60/150
600MA/111/6 AMP. D.C.
0/1 5/6/15/60/150/600M A/
1 5/6 AMP. AC.
0/200 (1/3K /30K (3.
Accuracy DC 1.,,. AC. 1 5 0.
Knife edge printer, mirror scale. Complete LO 2 - 60. Icho 0:printer,5000µA. 220/240 V A.C.
with sturdy metal carrying case, leads and operation 11760. Post 26p.
Inetructions. 6175. 1'. & P. 26p.

370 WTR MULTI -METER
Features A.C. current range.
20,000 op... 0/.6/2.6/10/50/
250/506 1000 V. D.C.
0/26/10/60/260/500/1000V AC
0/5011A11/10/1116mA/1/10 Amp
D.C.
0/100mA/1/10 Amp AC
0/611/60K/600K/5 MI6/ 60
MEG.
-20 +62db.
US. P.1 P. Up.

KAMODEN 72.200
MULTITESTEN
High sensitivity tester.
200.000 n 5.v. Overload pro-
tection. Mirror scale. Ranges:
0/.04 /.3 / 3/10/ 190/0001
1200V. D.C.
0 / 3 / 12 / 60 / 9110 / 11,200V.
A.C.
0 / ezzA / 1.2mA / 120enA
600mA / 12A. D.C.
0 / I2A. A.C.
-20 to +63,18. 0 / 2K / 200M / 2
200 meg ohms. 414-00. Post 1109.

meg /

714K LAB TESTER -
100,000 O.P.V.
Scale Buzzer Short Cir
cult Check. Sensitivity:
100.000 O.P.V. D.C. 5K /
Volt A.C. D.C. Volts:
.5, 2 5, 10, BO, 260, 1,000

.C. Volts: 3, 10, 25.
250, 600. 1,000V.
Current: 10, 100zsA,
100, 500mA, 2.5, 10 amp. Resistance:

1K, 10K, 100K, 106E0. 1001(EG Q.
Decibels: -10 to +49 db. Plastic Case
ooh Carrying Handle. Size: 711n. x 691n. x

119 96. P. A P. 23p.

Model S-100TR MULTIMETER'
TRANSISTOR TESTER
100.000 o.p.v. mirror wale/
overload protection. 0/121
6/3/12/30/120/600 V DC.
0/6/30/120/600. V AC. 0/12/
600µA/ 12/300mA/12 AMP
DC. 0/10 K/1 MEG/100ME0.
-20 to +50db. 0.01- 2 M VD.
Transistor tester measures
Alpha, beta and Ico. Complete
with Waterier, Instruction.
and lead.. 115 50. P/P 25p.

KAMODEN NM.350 TRANSISTOR
High quality Instrument
to test Reverse Leak
current and DC current.
Amplification factor of
PIPN. PNP, transistors,
diodes. SCR's etc. 4. x
41" clear scale meter.
Operates from internal

7E-65 VALVE VOLTMETER
20 rar.gen soles
1.6-1,500v. A.C. volts
1 5-1,600v. Resistance up
to 1,000 megolone 200/
240.. A.C. operation.
Complete with probe and
Instructions.
01700. P. 1 e. 30p.
Additional probe. avail-
able: R.P. MI 1St. 11 V.

lartorr 7200
Input Impedance 10 meg
ohms.
Ranges
0/ .25 / 1I 2.6 / 10/ 60/
250 / loam 1A,O.
0I 25 / 10 50 I 250
1000V A.C.
0 / 61/zA / 2 5 / 95 / 250
111.0 D.C.
- 2010 s 02,10
0 / 51 / 50K / 500K / tolieg
600ine. ohms.
614 N. Poet 30p

THE MODAL 117 P.E.T. ILICTIONIC
VOLTMETER
Battery operated. II
meg Input. 26 ranges.
Large 4:" mirror scale.
Size sr 41x sr.
DC VOLTS 0 3-1200V
AC VOLTS 3-300V
RMS. 8.0-800V P -P.
DC CURRENT 12-
1211A. Resistance up
to 2000M ohm. Decibels -20 to + 51411.
Complete with leads/inetroctione. 61750.
P. t P. 20p.

MODEL L -SS FET

V.0.11.
Input impedance 10 meg
ohm,. 0 / 3 / I 2 / 6 / 30/
120 / 600V. D.C. 0 / 3
12 / 60 / 120 / 600V. A.C.
0 / 1200A / 120mA D.C.
0 / 1K / 100K / 10 meg
/100 meg ohms
61567. Post 15p.

KAMODEN 1114G -S00 INSULATION
RESISTANCE TESTER
Range 0-1000 Meg -

TESTER ohms, 600 Volt.
Battery operated.
Wide range clear
meter 41" 4".
Complete with de
lure carrying case,
batteries, instruc
tiom. 1119116. Post 30p

batteries. Complete with MODEL U4311 SUB -STANDARD MULTI -
Instructions, leads and RANGE VOLT AMMETER

U4312 MULTIMETER zarrying handle. 112 N. Sensitivity 330 ohms/Volt
Extremely sturdy Instrument for general Post 30p. AC sad DC. Accuracy

6° U.C. AC. Scale
length 165mm. 0/300/750/sA/
1-5 / 3/ 7 5 / 15 I 90 75 /
160 / SOO / 750mA / 1.6 / 3 /
7 5AMP DC 0/ 3 1 7 6/ 15 /
30 / 75 / 160 / 300 /
750n/A / 1 6 / 3 7 5
AMP AC 0 175 / 150 /
300 / 750mV / 1-6 / 3 I TE22 SINE SQUARE WAVE7 5 15 / 30 / 75 / 150 / 300 / 750V DC
0/760mV 1.5 / 3 / 7 3 / 15 / 90/ 75 / 150 / 300 AUDIO GENERATO
/750V AC. Automatic cut nut. Supplied corn- Sine: 20cp. to 200
pieta with test leads manual and tent certifl kc/s on 4 band..
eaten. S4 1N. Poet 50p. Square: 20cpe to 30

ice/s. Output impe-
BELCO AF -SA SOLID STATE SINE dance 5,000 ohms,
SQUARE WAVE C.R. OSCILLATOR 200/250V. A.C. op

Sine 18  200,000 Hz. Square 18 x 50,000 Hs erasion. Supplied
Output ma:. brand new sod

(10 o
4 10 dB. 11

ternal batteries
Operation

K
i

hms)
n -

Attractive 2. 11.
tone cue 7110 x
6"x2-.
Price 117 60.
Carr. 171p.

NIOKI MODEL 700X
100,000 O.P.V. Overload
protection. Mirror wale.
SP6/1.2/1-5/3/6/12/30/60/
190/300/600/1200V DC
1.5/3/6/12/30/60/160/300/600
1200 V. A.C.
15/30µA/3/6/30/60/1501300mA
6112 AMP. DC. 2K/200K/2
Meg/20 Meg ohm - 20 to
+ 6348. 513.60. P. A P. 20p

MODEL C-70110 EN
Giant 6- mirror scale.
20,000 opy. 0 / -25 / 1 /
2 6 / 10 / 511 / 250 / 1000 /
6000V. D.C. 0 / 2 5 / 10 1
60 / 250 / 1000 10000V.
A.C. 0 / 50µA / 1 / 10 / 100 /
600tei A / 10 atop. D.C.
0 / 7K / 200K / 20 meg
- 20 to 4 50 silt.
113.96. Post 35p.

All prices Sr. subject to
10% VAT

MODEL 441A IN
CIRCUIT TRAN-
SISTOR TESTER
Checks true A.C.
beta in / out. Checks
lebo. Checks diodes
In / out. Checks
SCR, etc. Beta

IJI3 TRANSISTOR
Testa ICO and B.
PNP NPN. Operates
from 9v battery. Com
plot* with all in-
struction.. etc. U -N.
P. d P. 20p.

134 TRANSISTOR
TESTER
Tentn PNP or NPN Dun-
Melons Audio Indication.
Operates on two 1 bat
tortes. Complete with all

etr. 160.
t P. 20p.

TE 40 HIGH SENSITIVITY
A.C. VOLTMETER

10 00.g. input 10 rang,.
1 01/-003/1/ 3/1/3/ 10/30/Ino!
300V. R.M.S. 4cyn.-1-2 Mc/..
Decibels -40 to + 5011t.
Supplied brand new complete
with leads and instructions.
Operation 230V. A.C. 51760
Carr. 25p.

CI -S PULSE
OSCILLOSCOPE
For display of pulsed
sad periodic waveforms
In electronk circuit.
VERT. AMP. Band.
wklth 101(115. Sensi-
tivity at 1001115 VRMII/
mm. 1-26: HOR. AMP. Bandwidth 500K Hz.
S ensitivity at 100KEls, V RMS/mm. .3-25:
Preset triggered sweep 1-3,000ueec.: free

&i = pips. 220 x 300 x 430mm.
20-200,000115 In nine ranges.

110.250V. AC,,operation. US 00. Carr. paid.

RUSSIAN CI -16 DOUBLE
B EAM OSCILLOSCOPE
6 me/s Pass Band. Separate

 T1 and Y2 amplifiers.
Rectangular bin. 41n.
C.R.T.Calibrated trig-
gered sweep from .2 n/sec.
to 100 millisec. per cm.
Free running time base 50 c/s-1 me/s. Built -
In time bau calibrator and amplitude
calibrator. Supplied complete with all
accessories and instruction manual
067. Carr. Paid.

MODEL AT201 DECADE ATTENUATOR
Frequency range 0-
200 K Hs. At tenuator
0 Illdb. 0 Idb step.
Impedance 600 ohms. g
Mar. input power
30,11,551 Size 160 x 90 x 55mm.

50. Post 97p.

ARF-300 AF/RF SIGNAL GENERATOR
All transistorised.
compact, fully port-
able. AI, sine wale
18 Hz to 220 KHz.
AF square wave 18 Hz
to 100 KHz. Output
nine / square 10v.
P.P. ftl, 100 kIle to
200 MHz Output Iv
maximum. Operation
220/240v. AC. Com-
plete with instructions
and leads. 619-16.
Poet 50p.

MODEL TE. 1 5
GRID DIP METER

1.!
Tran.l.torlsed. Operates as

.?
G

,

Grid Dip, Oscillator, Absorp I ,
non Wave Meter and Used. .'
Wing Detector. Frequency .",
range 440Kci.-240Mcin in .7.11
6 coils. 500µA Meter. 9V 4

battery operation. Size 180 K 111111110
BO s 40mm.
615 00. Pont 20p. --..

TO -3 PORTABLE OSCILLOSCOPE
31n. tube, Y amp. Sensitivity
0.1v p-p/CM. Bandwidth
1.5 cps -1 5 MHz. Input imp.
2 meg II 25p1' X amp.
sensitivity 0 liv. p-p/CM.
Bandwidth 1 Scps-800kHz.
Input imp. 2 meg CI 20pF.
Time base. 6 ranges 10 cps
300 kHz. Synchronization.
Internal/external. Illuminated
scale 140 x 215 x 330 nom Weight 1511b.
220/240%'. A.C. Supplied brand new with
handbook. 05160. Carr. 50p.

TE-201) RF SIGNAL GENERATOR
Accurate wide range signal
e,tierator covering 120

ie 500 Mc/s on 6 bands.
Directly calibrated Varl
able R.F. attenuator, audio
utput. X tal socket for

,,iitiration. 220/240V. A.C.
11rand new with instruc-
tion. 117.50. Carr. 379.
Sire 140 x 215 x 170 mm.

guaranteed with instruction man and
leads. 11750. Carr. 379p.

AUTO TRANSFORMERS
0/115/250V. Step up or step down. Fully
shrouded.

80 W /.2 35 P. A P. lflp
150 W 13 00 I. A P. 18p
300 W 14 00 1' k P. 23p
500 W 15 80 i'  P. 33p

1000 W IS 25 I' & P. 38p
1500 W 511 23 I'. k P. 43p
2250 W 119 00 P. I P. 50p
5000 W 140 00 P. k P. 61

MCA. 220 AUTOMATIC
VOLTAGE
STABILISER
Input 49 123 VAC or 170,
2.50VAC. Output 120VAC
or 240VAC. 200VA rating.
51167. Carr. 50p.
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RP2I4 REGULATED POWER SUPPLY

Solid state. Variable output 0-24V DC op
to I 11/1111 1,1141 ale meter to monitor

, voltage and current
Input 220/240V AC.
size 186 x 85 x
103 SS 97
P.  P. 26p.

PS.200 REGULATED P.S.U.
Rolid elate. Variable output
6 20 volt D.C. up to 2 snip.
Independent meters to
monitor collage and cur.
rent. Output 220/240 V.
A.C. Sine 74.x 611*
619913 P. a P. 26p.

PS.I000B REGULATED
POWER SUPPLY
80111 state. Output 6, 9
or 12 volt lie up to 3
amp.. Meter to monitor
current. Input 220/240.- Al'. Site 4. x 3f x 6$'.
11157. P. A P. 23p.

" VAHABISHI " VARIABLE VOLTAGE
TRANSFORMERS

Batelle:it quality at low cost. All model. --
Input 230%'. 6o/60 c/a. Variable output
0.260V.

MODEL 5-260
GENERAL PURPOSE
BENCH MOUNTING

I Anil, 17 00
_'5 Amp 18 05

el Amp 75
8 Amp 115 90

10 Amp 122 50
12 Amp 123 60
20 Amp 149 00
25 Amp 658 00
40 Amp 182 50

MODEL S -260B
Panel Mounting.

Amp .. 17 00
2b Amp .. 3805

Carriage and
Packing Extra

POWER RHEOSTATS
High quality ceramic con.
menet loll. Windings en,-
' ...bled In vitreous enamel.
11 savy duty brush wiper.
Continuous rating. Wide
range vallable exetock.
Single hole fixing. fin. dia.
thefts. Bulk quantities avail.
able.

U WATT. 10/23/50/100/230/600/1000 ohm.
11156. P. 1 P. 10p.

60 WATT. 10/25/50/100/250/500/10001.,
or 6000 ohm.. 2146. P.  P. 10p.
100 WATT. 1/6/ 10/23/501100/150/500/ 1000
or 2600 ohms. *1 U. P. P. 15p.

230V 240Y SMITHS SYNCHRONOUS
GEARED MOTORS
Built In gearbox. All brand
new and boxed. 30 RPH
CW; 2 RPH CW; 20 RPH
CW: 2 RPH ACW; 30
RRI1 CW:
509 gash Poet 12p.

CLEAR PLASTIC PANEL METERS
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL

AUTHORITIES, E -C.
Over 200 ranges in stock -other ranges to order. Quantity discounts available.

Send for fully illustrated brcchure.

Type SW.100 100 s 80 mm.
60/./A 64 16 .--
110-0-60p U 96
100/AA 95
100-0-10000 6010 As
500/AA ... U70
1mA 60 60
20V. D.C. NW/
60V. D.C. Ai 60 I 3 amp. L t.. 13 60
30011. D.C. 6060 1300V'. U 70
1 amp. D.C. 63-60 I VI: Mete .. 64 30

Type SD.830 82.5mm a 110mm Fronts
10in A .... alo
60mA .... U.10 I 6...14A
100mA . 00 40 600-0-600µA500mA

.... 00 10 I 1mA
I amp 1-0-1mA
6 snip 0730
to amp. 0310

110µA U 40 011. D.C. IS 10
60-0-601 A /5.40 10V. D.C. la 10
100µA 1286 20V. D.C. /8 10
100-0-100/AA URI 60V. D.C. /8 10
200/AA .... UN 300v. D.C. 6510
1100/./A .... it 15 I6V. A.C. . Ai 80

0710ImA 300V. A.C. . 50
U10 VIC Meter . 13 60

Trott 50.4640 43.5mm a 115mm Fronts
SS OA 600niA it 90

501iA 63 05 I mop 62 90
. . 13 00 6 snip. 12 90
u 100µA 03 00 10 amp Mt 90

/3 00 6V. D.t:. . 12 90
it 95 20V. D.C. 12 90
12 90 60%'. D.C. U 90
10 90 300V. D.C. a 90
Mt 90 I5V. A.C. p00

bum A 12 90 300V. A.C. 0300
100in A 12 90 U Meter 1111.15

TYPO 50.444 46mm a 511.5mm Fronts
110/AA U 60 I amp 12 60
50-0-60/AA 12 50 6 atop. 12 60
100/AA it 75 10 amp. *2 60
100-0-100µA 12 79 5V. D.C_ MI 60
200/1A it 70 10V. B.C. 12 60
600µA 1569 20V. D.C. /2 60
ImA 1210 60V. D.C. 12 50
6mA U." 300V, I I. a 50
lOni A i2-60
60111A 12 60 15V. A..'. 12 70
100mA 22 60 300V. A.C. 12 70
500niA 12 60 VII Meter 62 90

"SEW" EDGWISE METERS
Type PE.70. 3 17 32in. x 1 IS 32in. x

2 fin. deep
60/AA .. 13 75 600/AA 13 20
50-0-30µA !t6 1mA 13 20100pA 1111 40
100-0-10001 SS 60 300V. A.C.. 41
200/AA . ma VI' Meter 11386

MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

Type MR 115P 4 gin. a 41 in. fronts Type MR SOP. 121 32in. square fronts
, 60mA /360 200mA !225

300mA . 13 90 - - 30001A . 12 25
600mA ... 03 90 600mA . 12 25

. A I amp i3 90 v "`No* ;50mA 12 25
6 amp - 1 snip.

12 26
II 26

OE
16 amp. *2 9 900 - 2 
80 amp 11 95

:
5 amp. 12 26Rib 20V. D.C. 13 PO 10 amp. . *2 26

90V. D.C. 13 90 3%'. D.C. 12 25
50/AA it 40 160V. D.C. All 90 50/AA 12 65 10V. D.C. 12 26
50-0-6001 14 26 300V. D.C. MI 90 60-0-50/ A it 60 13%. D.C. it 25
100pA 14 26 16V. A.C. .. 1111 95 100pA 12 45 20V. D.C. /2 25
100-0-100pA 14 05 300V. A.C... 13 95 100-0-100µA 12 40 50V. D.C. 12 26
200

13 60 VU Meter .. la 55 500/4A 12 25 130V. D.C. 12 23

/AA ... 14 05 /Meter ImA 63 90 200µA 12 25 100V. D.C. 10 U

13 90 1 amp. A.C. 13 90 500-0-500µA 12 25 300V. D.C. 12 26
13 90 9 amp A.C. 13 90 I ni A 12 25 200V. D.C. 12 26
/3 PO 10 amp. A.C. 13 90 1-0-1m 4 12 25 760V. D.C. /2 26

6mA 13 90 20 amp. A.C 13 90 2mA
10mA 13 PO 30 amp. A.0  13 90 6mA !2

22 15%. A.C. . 12 30

--- 10m A
if 25 50V. A.C. 11 30
12 26 1503. A.C.. 62 30

Type MR.52P. 21.n. square frants 12 26 300V. A.C. 12 30:007,1,2
12 26 500V. AC. IP 30

100tnA . 12 25 8 Meter ImA 12 30
150mA . /225 VU Meter 12 66

600A 13 50
50-0-60/AA 13 06
100/AA 113 00
100-0-100/4A 12 96

12 66
I tend .... 12 50
tiniA . 12 50
10mA 62 50
50mA 12 50
100mA /2 50
500mA 112 50
I amp 12 60

agn9 12 50

10V. D.C. .. *2 50
2011. D.C. .. it 50
60V. D.C. .. it 60
300V. D.C. /2 60
15V. A.C. .. it 60
300V. A.C. *2 60
8 Meter IntA Al 60
V U Meter .. Al 60
I amp. A.C.  12 50
5 amp. A.C.  12 60
10 amp. A.C.  it 60
20 amp. A.C.  *2 60
30 amp. A.C.  it 60

Type 0811.65P 311 n. a 36In. Fronts
110/1A
50-0-613µA
100/AA
100-0-1000A
200/AA
5000A
000-0-600/AA
ImA
bin A
lOnIA
50inA
1001u A
MiOtnA
1 amp.
6 amp
10 amp.
16 amp.
20 amp.
30 amp.
60 amp.
6V. D.C.

*a 70
16

13 16
ta 10
13 06
*2 76
12 60
12 60
it 60
/2 60
12 60
12 60
if 60
*3 60
6100
ISIS
URI
UAW
55.53
55.95
68.60

10V. D.C. .. if 60
20V. D.C. . 62 60
501/. D.C. . it 60
110V. D.C. MI 60
WAY. D.C. it 60
1911. A.C. .. 62 80
SOY. A.C. 80
150V. .C... 52 SO
300V. A.C... 02 80
5002. A.C. 12 80

Meter linA 62 86
VU Meter .. 70
601A A.C.  U 60
100mA A.G.  12 60
200mA A.C.  22 60
500mA A.C.  U 60
I atop A.0  U 60
6 amp. A.0  12 60
10 amp. A.C.  IN 60
20 amp. AC.  it 60
30 amp. A.J. 162 60

"SEW" EDUCATIONAL
METERS

Type ED 1 )7 Site
overall 1(30o1rn
90mm x 108mm
A new rang. 01 high
quality mo^ing
instruments Ideal
for school experi
ments and other
bench pplIcationa
V !Tyler°, scale. The

meter M01011,511 le easily accessible to
demonstrate internal working. Available
In the following ranges:

60pA 66 90
100/AA ... 16 40
50-0-60pA 16 40
linA 15 95
1-0-ImA 1696
IA d.c. 15 95
5A d.c. 15 96
lOy d.c. 15 96

20V. d.c. 16 96
60V. d.c. IS 99
300V. d.c. 15 96

Type MR.45P. tin. square fronts
1100A 12 70 5 anti, 22 40
110-0-60/.A /2 65 10V. D.C. 12 40
100pA 12 60 20V. D.C. . 12 40

' 100-0-100/AA 12 60 00%'. D.C. . 112 40
200/AA . MI 50 300V. D.C. if 40
600/AA . 112 46 13V. A.C. . 11 40
500-0-400mA 12 40 300%. A.C. 12 40
1mA it2 40 8 Meter 1mA 12 00
6,nA 62 40 VI' Meter 12 70
10mA 12 40 1 amp. A.C.  22 40
60niA 62 40 5 amp. A.C.  12 40
100in A 82 40 10 amp. A.C. it 40
60001A 12 40 20 amp. A.C. 62 40
1 amp 12.40 130 amp. A.C. it 40

"SEW" BAKELITE
PANEL METERS

Tope MR 65 3 in. square fronts

26/AA /400
602.A UM

I60 -0-60µA 62011
100µA 13 00
100-0-100/AA i3 00
600/4A it 70
600-0-600/AA 12 60
1mA 12 60
1-0-1mA /2 SO
lIen 6100
10mA SSW
60mA U 00
100m 6200

8260600mA

I amp.... 12 50
5 amp 12 60
15 amp. .. 12 00
30 amp. . 42 60
60 amp. 12 60
OW. D.C. . 12 60
10V. D.C. . 12 60
20V. D.C. . 22 60
50V. D.C. 12 60
1130V. D.C. if 60
300V. D.C. if 00
60mV. D.C. 12 90
100mV. D.('.!290
30V. A.0 11 6660V. Al 12 65

1110%. A r 12 65
300V. A.C. 22 55
500mA A.C. 12 60
1 amp. A.C. If 60
5 amp. A.C. 22 60
10 amp. A.C. 12 60
20 amp. A.C. 12 60
30 snip. A.0  12 60
60 amp. A.C. 12 60
VU Meter 13 65

Type 540 SO mm. square fronts

"10
601.A
60-0-50pA U 40
100/AA .. U40
100-0-100pA 6130
600µA 011
ImA *300

Dual 5011110 20V. D.C. 13 00 r

600mA/6A d.c. *7 00 50V. D.C. *8 00 6 amp. I. I 13 005V/60V d.e. 17 00 300%'. D.C. 13 00 300V. AC...63 00
' 1 amp. D.C. 113 DO V U Meter 63 70

HAND HELD 2 -WAY WALKIE
TALKIES
n., operation. Volume and squelch
...,./r tall button and prem to talk
button. Telescopic aerial. Compkte 05171151
PAPP

1001nU £24.05 Pair.
Prot 50p.

.2 chalmel 4.52.cn Pair.
300toW Past 600.

E7 I .25 1,,trt- 5ft.

Licence required Inc operation la 17.Z.

240 Wide Angie
ImA Meters

1-6 flOtion equate
51W 1.0 80mni squats

P. 1 P. extra

18 97
114 97

230 VOLT A.C.
SO CYCLES

RELAYS
Brand 11.., a mete 01
ehangeo,er centacta at
6 snip rating. 409 eat,
P.  P. 10p 1110 lots 130/
Quantitiee avaieble.

SEND SAE FOR NEW B PAGE LIST
SEMI CONDUCTORS & VALVES

ALL PRICES ARE
SUBJECT TO 10', VAT

13 ALSO SEE
FOLLOWING PAGES

1.1'1,1 !IUD y Elec1101111.5. ( 1 fxbei



G.W.S1111.116011NiumaiD
UNR 30 RECEIVER

4 Bands covering 550 kcis30 mc/s
B.F.O. Built-in Speaker 220/240 v.
A.C. Brand new with instructions.
Our /15.75 Carr.
Price 37p

4 Bands coveting 550 kc/s-30 mc/s.
YET, B Meter. Variable BFO for
MB. Built-in Speaker, Band -
spread, Sensitivity Control. 220/
240 v. A.C. or 12 v. D.C. 12/In. x
411n. x 71n. Brand new with
Instructions.
Our £25.00 Carr.
Price 37p

SKYWOOD 0E203
RECEIVER

Sol d state, 6 bands covering 200-
420 KR: and .55 to 90 EH..
Illuminated slide rule dial. Band-
pread. Aerial tuning. BFO, AVC,
ANL, "S" meter, AM/CW/813 B.
Integrated speaker and phone
locket. 220/240 v. A.C. or 12 v.
D.C. Size 325 x 286 x 150 mm.
Complete with instructions and
circuit.

ice £32.5050pso Carr.
P

LAFAYETTE HA -600
RECEIVER

General coverage 150 400 k/ is, 550
ke/s30 mc/e, YET front end, 2
mech. filters, product detector,
variable B.F.0., noise limiter.
II Meter Bandspread. RF Gain.
15in. x 911n. x Olin. 18 lb.
220/240 v. A.C. or 12 v. D.C.
Brand new with instructions.
Our /50.00 Carr.
Price 50p

TRIO 9R59DS RECEIVER

4 bands covering 550 kcis to 30
Inc/s continuous and electrical
bandspread on 10, 15, 20, 40 and
80 metres. 8 valve plus 7 diode
circuit. 4/8 ohm output and phone
lack. 88B-CW, ANL. Variable
BFO. 13 meter. Sep. bandspread
dial. IF frequency 445 kcis, audio
output I.5w. Variable RF and AF
gain controls 116/250 v. A.C.
Size: 71n. x 131n. x 10in. with
instruction manual.
Our £49.50 Carr.
Price Paid.
TULL RANGE OF TRIO STOCKED

OWSALSO SEE
PREVIOUS PAGES

EMI LOUDSPEAKERS

Model 350. 13" x 8"
with single tweeter/
crossover. 20-20.000
Ha. 16 watt RMS.
Available 8 or 15
ohms. 8716 each.
P. a P. 97p.
Model 450. 19" x
with twin tweeter/
crossover. 55-13100..
Hz. 8 watt it >I-
Available 8 or I:.
ohms. 1062 each.
P. a P. 25p.

SPECIAL OFFER I
STEREO
SPEAKERS

Matched pair
of stereo book -
shell speaker..
Deluxe teak
veneered finish.
Size 141" x 9"
x 7r. 8 ohms.
8 watt RMS.

16 watt peak. Complete with DIN
lead.

Our £12.95 Carr.
Price 50p

NA -10 STEREO HEADPHONE
AMPLIFIER
All silicon

I at or
amplifier op-
erates from
magnetic.
ceramic or

tuner inputs with twin stereo
headphone outputs and separate
volume controls for each channel.
Operates from 9v battery. Inputs
5MU/100MU. Output 601IW.

Our L6.97 P. & P.Price 15p

1021 STEREO LISTENING
STATION

For bal-
ancing
and gain
selection
of loud-
speakers
with addi-tional

facility for stereo headphone
switching. 2 gain controls, speaker
on -off slide switch, stereo head-
phone socket.. 6" x x 21"

Our
Price L2.25

5pP.1

MP7 MIXER PREAMPLIFIER
5 micro-
phone inputs, each with

ktitStreVor individual
gain con -
trots enabl-

ing complete mixing facilities.
Battery operated. or x x 3".
Inputs Mice: 3 x 3mV 50K : 2 x
3mV 600 ohm. norm meg. 4mV
50K. Phono ceramic 100mV 1 meg.
Output 250mV 100K.

Our 18.97 P. & P.
Price 20p

EA.4I REVERBERATION
AMPLIFIER
Self contained,
transistorised,
battery operated.
Simply plug in
microphone.
guitar, etc., and output into your
amplifier. Volume control, depth
of reverberation control. Beautiful
walnut cabinet. 71 x 3 x 411n.

Our E750 P. &Price 15p

U. ormemc RANGE OF
HIGH QUALITY
EQUIPMENT

A ud otronic Products are manufactured exclusively for the Andlotroule
Group of Companies and as a member of the group we are pleased 10
offer you this fabulous range of high quality equipment. Made to our own
specifications each item provides outstanding performance and reliability
at a value for money Price'.

ACD.660 Stereo Cassette AUDIOTRONIC DOLBY 'B'
Deck NOISE REDUCTION UNITS

A beautifully
styled 4 track stereo
deck with an outstanding speci-
fication offered at a remarkably
low price. Incorporates a hod of
features including ewitchable noise
filter normal/chrome tape selector,
twin VU meter, slider record/
playback level controls, front panel
headphone socket, recording indi-
cator lamp. pbono/Din line input
sockets, 3.6mm mike input sockets
etc. etc. Frequency response
100-8K11. (100-12KHz Cr02)
fi/N-45dB. Crosstalk 45dB. &para.
tion-S5dB. Noise limiter-6dB at
10K Ha. Complete with phone
connecting leads.
OUR 419.01 Carr.
PRICE Ina bop

AHP-8D 8 Track Stereo
Tape Deck
Can be used
with most hi S
amplifiers.
Ptah button
track selector
and illumina-
ted track
indicators. Attractive cabinet with
black and sliver trim. Output level
750mV. AC 220/240v.

PRICE
OUR

"'
11.95 P. a P. 509.

AHP-8A 8 Track Stereo
Tape Player

Incorporates built in amplifiers
giving 21 + 21 watts nns output.
Push button track selector,
illuminated track indicator., slider
controls for volume, balance and
tone. Attractive cabinet with
black and ailver trim. Output
impedance 8 ohms. AC 220/240v.

PRICE  
OUR g 7.25 P. a P. 60p.

Stereo Headphones
LIMBO Individual
volume controls
Stereo mono
switch. 8 ohma. 40-
19.000 Hz.
13.130 P & P 30p
L811.80 Open back
type. Individual
tone and volume
controls. 8 ohms.
30-20,000 Ha.
U 50P5P 30p
LSH.40 Two way
speaker system.
Individual volume
controls. 8 ohms.
20-20,000 Hz.
1096 P & Pe90p
LS11.130 3^ speaker
units. 8 ohms. 20-
20,000 Hz. Com-
plete with zipped
carryiog came.

60 P. a P. 30p
LGH.4004channel
dynamic head
phones. Each ear-
piece has 4 drive
unite. 4-32 ohms.
20.20.000 Hz.
10 96 P. 3/ P. 30p

LBH.80 Electro-
static with eel(
powered energiser
and control unit
with headphone/
speaker selector.
4.32 ohms. 20-
24,000 Hz. 111495 P. a P. 30p

AMR -100 GLOBAL
AM/FM PORTABLE RADIO

10 wavebands
covering
AM: 532.-
1805 kHz.
LW: 150-
980 kiln.
MB 11.11-
4-00 MHz,
Owl:
8 MHz,

SW2: 8.0-141 MHz, 8W3: 18-
24 MHz. PSB1: 30-50 MHz,
PSB2: 148-174 MHz, FM 88-
108 MHz, AIR: 108-136 MHz.
Features time zone map and
timing dial. Large clear scale.
Telescopic aerial and built in
aerial. AFC or FM. 6' x
speaker and personal earpiece.
Battery/mains operation. Size:
345 x 133 x 305mm.

PRICE
OIIR f36.00 P. a P. 50p.

AR.I000 SPORTSMAN
AM/FM PORTABLE
5 wavebands
covering
AM 835
1065KHz.
FM 88-
108MHz.
AIR 108-
135MHz.
PB 147-
174MHz.
WB 162.
5MHz. Large horizontal slide dial
with logging scale. Slider volume
and squelch controls. 7 section
telescopic aerial for FM and built
In ferrite bar for AM. AFC. 31n.
speaker. Earpiece socket. Green
leatherette covered cabinet with
metal side panels. Size 152 x 79 x
219mm. Battery/mains operation.
OUR El 1.50 & 'P 35P.PRICE

AUDIOTRONIC AMB.S00
MULTIBAND RADIO

5 wavebands
covering
MW 535-
1605 K Ha and
FM 88-
175MHz. All
transistor.
Battery or
mains opera-
tion. Built in
aerial and 8
section teles-
copic aerial.

Complete with batteries, shoulder
strap and earpiece.
OUR £6.95 P P 36p
PRICE

LOW NOISE TAPE CASSETTES
Top 111-Fi quality In library razes
TYPE 5 10 25 Cassette
C60 11 29 12 53 £5 99 Tape Head
C90 £1 85 £3 82 £8 59 Cleaner 809
C120 12 29 14 48 £10 83
I'. A I'. 15p. poet free

Reduce tape hiss by 3.111 at 600110,
6dB at 1200Hz and lObB for all
frequencies above 300011..
Size 161"-. AC 200/260.

PROCESS FOUR
For use with sembprolessiona tape
recorders. Freq. res. 30Hz-20K11.
* 2dB. S/N better than 70dB.
Full source tape monitoring.
Record/Replay metering. Switch -
able multiplex filter. Supplied with
test tape.
Our E50.00 P 50PPrice p
PROCESS TWO
For use with cassette and tape
recorders. Freq. res. 3011a-20Kliz

2dB. Off tape monitoring.
Bleachable multiplex filter. Two
Dolby calibration meters. 8/N
better than 70dB.
Supplied with test cassette or tape
as required.
Our

e 134.50 P 50pPPric

ACR.14 Battery Mains
Cassette Recorder
Portable twin
track mono
recorder with
automatic
recording level
control. Built
in speaker.
Earpiece
socket. Input
for radio or
record player.
Fast forward and rewind.
Output 600mW. AC 220/240v or
By DC operation. Complete with
remote control microphone, mains
lead, earpiece and batteries.

OUR E1050 & 50P.PRICE

ACR 3500
CAR RADIO

Manual tuning of Medium and
Long waves. 12v poe. or neg.
earth. Complete with speaker.
mounting brackets and instruc-
tion.
Our £6.50 P&P
Price 501:1

ACP.8 8 TRACK
CAR PLAYER

12v neg. earth. Slider controls for
Volume. Tone and Balance.
Channel selector button with red
pilot lamp, with speakers, mount-
ing brackets and instructions.
Our
Price LI 2.50 P40:

ACRI PUSHBUTTON
CAR

Push button tuning of one LW
and five MW stations of your
choice. 12v poo. or neg. earth.
Complete tsewg inhszrema,ktear.,..mounting
brackets

Our E8.95 P PPrice 50p

ACASSE ELECTRIC
CAR AERIAL

5 section. Fully
automatic. 12v DC.
Extends to approx.
40". Complete with
switch, all leads and
instructions.

Our Pries

£5.95
P & P 50p
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HEADPHONES

oam...1Ing
value. Soft
ear -pads,
ad j net a ble
headband.
8-16 ohms.
20-20.000
He. Com-

plete with lead and stereo plug.

Our LI -87 P. a P.Price 30p

SAVE UP TO 331/3% OR MORE! INIS
SUPER AKAI HIFI BARGAINS
CS3S STEREO CASSETTE RECORDER

For conventional or Chromium Dioxide
tape. 4 track record/playback. Volume and
tone controls. FrentlencT response 40-

113k Hs (using Cr02 tape).
distortion better than 2%. wow
and Putter better than 0 2% RH B.
Complete with pair of matching
Aka' C889 speaker..
Rec. Price /96 10

OUR PRICE Law.av 509

CASSETTE (P. a P. 50p)
GXG400 Deck ..
13)1C,40 Recorder
OXC4OT Deck/Receiver
GXC45 Deck
OXCIED Dolby Deck
0XC46 Recorder

X (NOD Deck ..
GXC8511 Dolby Deck

157 20
667 20
199 05
£78 25
£83 55
E89 95
187 65
192 65

CS3SD STEREO DECK
4 track record/playback deck. Accepts
chrome 'regular tape cassettes.
Rec. Price 16930 P. & P.

0w3 PRICE WM.'" 501,'
MICROPHONES (P. a P. 50p)

M Dynamic (pair) .. Y750

CARTRIDGE (P. a P. 50p)
CR8I Deck with amps. 165 40
CRSID Deck .. 153 60
CRSIT Recorder/Receiver 192 75
CRI40138 4 channel Recdr. 1114 25
CRSODE311 4 channel Revile 193 65

TAPE (P. & P. 75p)
4000138 Dock ..
40001314 Dust Cover
17211 Recorder
X5000 Recorder
X20ID Deck
0 X1120D Deck
(1X221D
GX280D Deck ..
0X370 Deck ..

TAPE/CASSETTE (P. a
GX19600 11.-ek

159 95
£3 95

£60 35
182 50

£10820
£123 95 SPEAKERS
£13840 SW155 (each) .. 151 00
E196 50
2211 50 STEREO HEADPHONES

ASEll
P. 75p) ASE20
!14450 AS F:22

STEREO RECZIVIRI (P. & P. 75P)
00 20+20 watt .. /74 30

25+25 watt .. 89250
(,..) 40 + 40 watt . 511750
.1000 2 36 or 4 x 18 w. 117650

65+65 watt . 50

STEREO AMPLIFIERS
I'. .,. P. 501,1
1.,200 20 +20 watt .. 50195

30 (30 watt . 575-60
1.1.-,000 45.45 watt .. 111790

STEREO TUNERS (P. a P. 50p)
)T550 AM/FM....555.50
(15140 AM/FM . 594110

4 -CHANNEL UNIT (P. & P. 50p)
SSI Synthesiser .. 139 95

14 75
£7 30
ES 25

SUPER HEADPHONE BARGAINS!
SH628 STEREO

sew

UI02S STEREO HEADPHONES

Lights right
headphones
with padded
earpieces.
4-16 Ohm,
2 0 - 2 0 , 0 0 0
Hz. Com-
plete with

6 ft. cord and plug.

Our 145 P. 6. P.
Price `" 30p

TEI018 DE -LUXE MONO HIGH
IMPEDANCE HEADSET

Sensitive
heagnetIc
adset with

soft earned.
Impedance
2,600 ohms
1.1.c. 600
ohms) Fre

queue; response 200-4,000 Hs.

Our L225 a P'Price 30p

911.001 HEAD SET AND BOOM
MICROPHONE

Our
Price

Mon ingColl. Ideal
for language
teaching. con,
munictions.
Headphone imp.
16 ohms. Micro-
phone Imp. 200
ohms.

14.95 P' Sop

SPECIAL PURCHASE! BSR
8 TRACK PLAYER CHASSIS

((SR 6 track ClIASAIR as
-I Model TlisS complete

milli Haver and black escutcheon
r,a,ly to fit into cabinet. Output

..,1. .2 to, . Overall size

OUR
PRICE

IR 0K P.  P. 50p.

RECORD DECK PACKAGES

Carriage and Packing 75P.

Co nplete units with Stereo cart-
ridge ready wired In plinth cover.

=°AMU
2025 TCATAHCD
11P211 111/0800
ern 111/1144R
S PA 111/M44-7
14P25 111/2155E
B M 111 No4.21./5475
AP76/0600
AP76/01100E
AP76/M44E
AP76/1144-7
AP76/M5ISR
AP76/171SED .

AP76/M7DEJ
AP76 Module 1176-0
AP96 Module M75-6
ZERO 1008 Module/M93E

9.5.9. McDONALD
21 //SC7M
HP60/0800 ..
MP60/TPD1/0800
M P60/ M44 -7
IIT70/TPD1/0800

GOLDRING
11,72/11800
G L75/0900
GL75/6800E

COODSIAES
TE0100/0600E Teal
TD100/0FIGOE White

LEAK
Delta/M75-6
Trt.peed

PHILIPS
(34105/0P200
O 4160/11P200 Teak
G 4212/0 P400
1: 4308 (less cartridge)
01308 P.U.

PIONEER
PLI2D (Less cartridge)
PL15C (Less cartridge)
P1,411 (Leas cartridge)
P1,50 (Lem cartridge)
PL61 (Lew cartridge) .

PL.A35 (Lou. cartridge) .

THORFJIS
TD160C/Ortofon MINES
TDI25 AB/II/Ortofon

11115E Super ..
TD165/Ortofon M1511

Super

WHARFEDALE
Linton/M44-7 Teak ..
Linton/3144-7 White ..

11065
115110
117.40
116 K
617 115
619 45
125 £5
En 10
£27 05
126 60
127 50
131 '0
130 30
£29 10
178 .20
144.15

1710
115.00
51680
11690
11910

1211 50
SK 66
159.15

444146
54590

1147.20
650595

212 80
119 50
145 25
123 95
EV "5

131 75

/
144 2510475

298 90
2110 30
161 55

170 25

SOS 05

50255

123 55
S24 70

RECORD DECKS

Carnage and Packing 50p
B.S.R. McDONALD

C114 Mlni
0129 Mono
C137 ..
510/TPD1
610
610/TPD1

71610
MP60
21P60/0800
31P60/TPD1
MP60/TPD2
HT70
11270/G800
11T70/TPD1

CONNOISSEUR
SDI K It .

BUI (1111.8111 .

RD2/8AU2/Chassis
BD2/FIAC2/PlInth/Cover

GARRARD
20'25 T/C Stereo
81.25 III . .

SP25 'Acme GPIO4C
8P2511110800
SP25/M75-6
AP76
131.6511
81.7211
81.9511
401
ZERO 100A
ZERO 1008

GOLDRIZO
099
010IP/C
01.69/2 ..
GL72
01,72/P ..
(1175
1:L75P ..
GL7RP/C
G 111.5 P/C

/395
U50
S7'00

I12.95
51061
11545
521.15
15690

MI25
11090
118 50
61155
111 60
111415
1116.115

1910
111 $5
122 70
128 20

/6 36
6926
/.8 50

1101111
113-90
11800
411.15
81776
431 15
124 35
134 10
431 40

822 50
En 50
215 75
225 45
133 75
132 20
141 65
156 25
172 00

SPECIAL GARRARD

OFFERS!

STEREO
1025T

4 speed autorhanger unit fitted
with stereo ceramic cartridge.
Our E495 Carr.
Price 50p

SP25M
.vent, for WITH ACO
. )fice jGP1I04
stores,
factories,
etc. com-

plete with batteries, cable and
instruction..

2 Station 12 97. P. A P. 15p.
3 Station £5 25, P. 5 P. 15p.
4 Station 11669, P.  P. 17p.

HOMER INTERCOMS

BP25 isa.n. 4 speed single record
player fitted with Acoe (1P104stereo

ceramic cartinige.
Our L8.50 Carr.
Price 50p

I SINCIAIR PROJECT 60

PACKAGE OEM

2 x 230 Stereo 60/P/25 £15 95
P. & P. 97p.

2 x 230/Stereo 60/P26 118 00.

P. & P. 97p.
2 x 250/Stereo 60/P26 120 25.

P. & P. 97p.
Transformer for P28 E3 65.
Active Filter Unit 64 45.

Pair of Q16 Speakers 110 70
Sinclair Project 605 /20 97.

P. & P. 37p.
All other Sinclair Prod. t It, .1 ,k

2000 Amplifier £22 95
3000 Amplifi. r 128 95

2000/3000 Tun. r 128 30
Q830 Sneakers 129 98 Pmr

P. a P. 50p each of above items

FM TUNER CHASSIS
6 TRAN-
SISTORHIGH
QU AL -
I T
TUNER.SIZEONLY

6 x 4 x ?On. 3 I.F. stags.
Double tuned discriminator. Ample
output to feed most amplifiers.
Operate. on 9V battery. Coverage
88-108Mc/s. Ready built ready for
use. Fenteetic value for money.
Our L595 P."'Price 20p
Stereo multiplex adaptor. 14-97.

FERGUSON EXPORT MODELS

FERGUSON 3408 STEREO
TUNER AMPLIFIER

ers FM sm. lux 5111z. Five pinch
button tuning scales. 8 + 8 watt.
runs. Inputs for stereo ceramic
cartridge and tape etc. Separate
bass treble, balance and volume
ontrols.

Our L31.50 P. a P.Price 50p

3416 STEREO TAPE DECK
4 track. 71, 31. 11 i.p.s. Stereo/
mono record/play. 7" reels. Inputs
Inc dynamic mikes, radio, gram.
Complete with cover.

Price7 5p
141.95 P. a P.

LONDON'S LARGEST STOCKS
INCLUDING PRODUCTS BY-

_ ARMSTRONG
CAMBRIDGE

KEF LUX NIKKO
SANSUI SANYO

SONY TEAL
I RANSCRIPTORS

TRIO UHER
YAMAHA

Pram on MAYON us
se. SAE for loll Ottcount Lost

ALL EQUIPMENT IS FULLY
GUARANTEED AND COVERED
BY 12 MONTHS FREE SERVICE!

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES
CENTRAL LONDON
217/6. Tottenham Court Rd. W.1.
tO. Tottenham Court Rd W1
27. Tottenham Court Rd W 1
117. Tottenhot Court Rd W 1
11.01d Compton Street W
3. Lade Street W C 2
34. Losle Street W C 2
115. Edgware Road. IN 2
1113. Edgware Rood. W

311. Edgware Roast W 2 Tel 01 262 0147
TH 01 5100470 362. Edgware Road. W.2 Tel 01 723 4194
Tel 01 637 2232 162 3. Fleet Street, E C 4 Tel 01 353 2533
Tel 01 6341715 376 Harrow Rued. W 9 TM 01 2159130
1.1 01 560 3739
Tel 01 437 5365 Si South Street. Romford Tel Romeo, d 2 az 11
Tel 01 437 6204 SURREY
Tel 01 4375155 1044 Whetmft Centro. Croydon Tel 01 641 3327
Tel 01 723 9769 27 fees Street. Kingston Tel oi 540 711145
Tel 01 723 6211 32. Noll Street. Rochmond Tel 01 5441441

ALL BRANCHES OPEN 9a m -6p m. MONDAY TO SATURDAY
HEAD OFFICE end MAIL ORDER DEPARTMENT

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ
TELEPHONE 01 205 3735

PRICES SUBJECT TO 10% VAT
0,1e, mth coolcIence by Post but
ten -motto, to add 10% VAT to mtal
valor of order onc,odmg carom?. and

mg and send cash min otder
PLEASE PRINT NAME & ADDRESS
CLEARLY IN CAPITALS.

r7.11 ORDERS ACCEPTED
..ss TELEPHONED

III=111 BARCLAYCARD
sm...., sari FROM ACCESS and

A HOLDERS

CREDIT TERMS
FOR PERSONAL
CALLERS Ion

E50 and over!

20-8-73
A., rot, as
...tom I to

A
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Ha 40 egly,,/,..,Z

HIS 30 Tur"HAatmS.i.i..4:n.,:te.ttifieirs.

u" IS L",°-""'"V...P.::` Data

El-PRE-PAK
SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

COMPLETE TELEPHONES
EX. G.P.O. NORMAL

HOUSEHOLD TYPE

ONLY £1.05
POST & PACKING 45p EACH

TELEPHONE DIALS
Standard Post Office type
Guaranteed in working order

ONLY 27)
POST & PACKING 163i

TESTED AND GUARANTEED PAKS

al' 4 11"4",000 iIV'I.:`,:;p1::°:. 55p
o af I 0 Reed Switch... 1 bra

5Si...gh..;. tree p

8" 100 q",=1.,` '''''''''''''''''''' 55,P
P P lap

H4 250 55p
P P I 50

.4T-40 tW,gw.onudnyd.r.e.s...stors. Mi.ed SS

P" 2 OjhCoPte"T`riathstiss,:,g."'""

14111 'Mg 0C200/ I /33 PNP
uncoded TO -S can

HIS 20

55p

55p

55p

"" 100 6:2 55P
Unmet bed

HIS 30 tiarledr;sa:rs. MIN SS p:npi.n..:p2

Hip 6 'eniTri;;,;.°2`g..ZA:;.4. i7A"C.945 55P

i440 20 ri4.loskciNn 6.9n6= 641- 55 p
1441

2 SSp

UNMARKED UNTESTED PACKS

E l CO grpmaAnFiunmndTir,aFnsistors 55p
Rae !so 55p

au 200 ''''''' sspC.
B Ed lboSilicon

to
ligozgoDjAgInt SSp

Bin 100 ?4913::1,7,13.6";;;.. 55p

55p

55p

55p
supplied

""20 vtLc ,lon Stud Rectifiers, 55p
H10 20 Sitczydi Rzt.illrs 55p

A34 IS r;p7sT17::;%'`-'3 55P

MAKE A REY COUNTER
FOR YOUR CAR
The *TACHO BLOCK'. This
ncapsulateJ block will turn any
0-ImA meter into a linear and
accurate rev. counter for any
csr with normal roil ignition
system.

£140 each

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 trans-
istors. Unmarked, untested factory clear-
ance. 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,
BC 107/8/9, BC168/9 etc.
Please state Audio NPN or Audio PNP when
ordering.
ALL AT SOO for 0-30. 1,000 for 0.50, 10.000
for 144 P. & P. I I piI.000.

OUR VERY POPULAR 4p TRANSISTORS
TYPE "A PNP Silicon alloy, TO -5 ran.
TYPE "B" PNP S,bcon. plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F' NPN Silicon plastic encapsulation.
TYPE "G" NPN silicon similar ZTX 300 rang.
TYPE '1-1- PNP silicon simile, ZTX 500

RELAYS FOR 2110VARIOUS TYPES
P & P 27i

Our famous PI Pak is still
leading in value for money.

Full of Short Lead Semiconductors & flec
ironic Components. spares 170 W.

Sc least 30 really high ought,
lutory marked Transistors PNP i NPN
and  host of Diodes a Rectifiers mount
ed on Printed Circuit Panels Identifies.
ton Chart suppled to give some
information on the Translators
Please ask for Pak P.I.Only 5Sp.
I 1p Pa P on this Pak

A CROSS HATCH GENERATOR
FOR £3.85 ! !!

YES. a complete kit of par:, including
Printed Circuit Board. A four position switch
givesX-hatch, Dots. Vertical or Horizontal
lines. Integrated Circuit design for easy
construction and reliability. This was a project
in the September 1972 edition of Television
This complete kit of parts costs L3115.
post paid.

A MUST for Colour T.V. Alignment.

ELECTRONIC TRANSISTOR IGNITION
Now in iii form, we offer this "up to Ike rnin-
Ws" electronicignition system. Simple to
make, full instructions supplied with these
outstanding teatures:-
Transistor and conventional switchability,
burglar proof lock up and automatic alarm.
negative and positive compatibility. This pro-
ject is a "star" feature in the September
edition oh "Electronics Today International"
magazine. Our kit is recommended by the ETI
magazine.

Complete kit including p i p L7 02
Ready built and tested unit £3 02 extra.

BI-PRE-PAK LTD
CO. REG. No. 820919

FREE

sollWWW

CATALOGUE
FOR

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

PLASTIC POWER
TRANSISTORS

NOW IN TWO RANGES
The.. aro aOW and 90W Silicon Mattis Paw.
Transistor. f the very ''''' design. aveileble

most
in

NPN or PNP at the sh ''''' ingly low price. of
e ll time. We have boon selling these successfully in
auantity to a I of the world and we ere proud to
offer them wider our Tested and G ad terms' I. VCE. Mtn IS. HFE Min IS.

1-11 13-11 14-94
40 Watt llo 10o lap
110 Watt Vita BHP lip
Range 1. VC!. Min 40 HEE Min 40.

1-12 13-1.1 2040
10 Watt 31. 310 19e90 Watt 34Ifp Set p SIP
Complementary pairs matched for gain at 3 amps.
I I p ''''' per pair. Please s NPN or PNP enrder.

INTEGRATED CIRCUITS
We stock a large ttttt of I.C. at .err competitive

esP ric (from lip each). These aro all listed in Our
FREE Catalogue. sun coupon below.

METRICATION CHARTS new available
This fantatti:ally detailed ,on caltulotertarn. thousands of classified refbetween
metric and Entish land U.S.A I m tttttt ments of
length, area, volume, liquid meature, weights etc.
Pocket Site 13p. Wall Chart lap.

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type t liltp each A Now new low profile
16 pin type at lip each f type

BOOKS
We have a 14rSe selection of Reference and
Technical Books in stock.
These are pm two of our popular lines:
B .P.I Transistor Equivalent. and

Substitutes; dip
This includes many thousands of British
U.S A.. European and C.V. equivalents.
The Iliffe Radio Valve & Transistor
D sta Book 9th Edition; p & p. 235p. 7Sp
Characteristics of 3,000 valves and tubes.
4.500 Trento...a, Diodes, Rectifiers and
Int d Circuits.

Send for lists of publications
N.B. leeks are void of T.A.T.

-"KEMP

MI
Please send me he FREE B, -Pre -Pak Catalog.

NAME

ADDRESS t

ALL PRICES INCLUDE 10% VAT

PLEASE. Add I ip post and packing per
MINIMUM OPDER SOp. CASH WITH ORDER I

OVERSEAS ADD EXTRA FOR POSTAGE
BUY THESE GOODS WITH ACCESS.

DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF

TELEPHONE: SOUTHEND (0702) 46344
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FREE
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
hook. 13.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 VOL. A low-cost
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? W.thout 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 I 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 hay( ever obtained -a
view echoed by two colleagues who recently co llllll enced the course".-
Student I ).1. B., Yorks.
"Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects".-Student J.A.O.
"My training with quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold" -Student
C.C.P., Bucks.

HMO OUT itrie YOURSELF
These letters- and there arc 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. BEE2I, Aldermaston Court, Reading RG7 4PF.

This FREE
76 patio'

(can put y'
ithe may to succ,..-

lint/07d 81E7,10tn
StudY Cowsechoose
Yoursubjettnow

I

Practical F:adio Et Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

sms min ttttttlCUT CILI- THIS COUPON =memo,
Tick or state subject of interest.

Post to address below.
MECHANICAL Man. Prod.-cont. Constructional-cont.
A.M.S.E. Mech.) 0 Quality Control 0 Building 0
Boiler Inspect. Salesmanship 0 Building Drawing 0

& Operation 0 Storekeeping 0 Build. Foreman 0
C &G Eng. Crafts 0 Work Study 0 Carpentry&Join. 0
e&G Fabricat. 0 Works civil & municipal
Diesel Eng. 0 Management 0 Engineering 0
Eng. Inspection 0 Constructional
Eng. Metallurgy 0 DRAUGHTSMANSHIP Engineering 0
Inst. Eng. & Tech. 0 AMLE.11 0 Construction 0
Inst. Motor Ind. 0 Design of Elec. Surveyors 0
Mainten. Eng. 0 Machines 0 Institute
Mechanical Eng. 0 Die 8. Press Tool Clerk of Works 0
Sheet Metal Work 0 Design 0 Council Eng. CI
Welding 0 Electrical Geology fl

Draughtsman- iHydraulicsInst.
0liders
0

Inst. Works &
ID Highway Sup.
_CI Painting & Dec.
U Public Hygiene

Road Engineer.

Surveying
Structural Eng.

shipELECTRICAL & Gen. Draughts -
ELECTRONIC manshipA.M.S.E. (Elec.). 0 jig & Tool Des.i' & G Elec. Eng. 0 Tern.. Drawing
C & G Elec. Inst. 0
computer Elect. 0
c &G Elec. Tech. 0 RADIO & TELE-

Klee. Maths COMMUNICATIONS
0 Colour TV 0i.ilec. Science 0 C & C. Radio TV/

i.:lectronic Eng. 0 Electronics 0
Electrical Eng. 0 C & c, Telecomm.
Install. & Wiring 0 Tech. 0Meters Prac. Rad. Elec.

& Measuring (w:th kit) 0Instruments 0 Radio Amateurs
Exam.

MANAGEMENT & Radio Servicing
0

PRODUCTION & Repairs 0
Auto. Control o Radio &TV Eng. 0
(-.mputer Prog. 0 Trans. Course 0
Electronic Data TV Main. &Serv. 0

Estimating 00 AALIerTO DELLnAgEDO

0
Processing

Foremanship 0 A.M I.M.I. 0I nst. Cost & Man A EX';

Repair
Cert. E

in.,4tremoutinrktaentitnsg

Auto-0
Aut. r.nEngineer.CI

Management 0 C & G Auto. Eng. D
R 0

Metrication 0 Garage
N\ !two or rTkrapdlea Man. DO tlI.00
Numerical Cont. 0 Motor Vehicle)perational Mechanics 0Research 0
I 'ersonnel Man. 0 CONSTRUCTIONAL
I 'Ianning Eng. 0 A.M.S.E. (Civil) 0
I roduction Eng. 0 Architecture 0
Coaching for many major exams. Including

C & G and assistance in ONC! IfNC.

GENERAL
Agricultural Eng.
Council of Eng.

Inst. 0
Farm Science 0
General Educat. 0
Gen. Plastics 0
Pract. Maths
Pract. Slide Rule 0
Pure & Applied

Maths 0
Refrigeration
Rubber Tech.
Sales Engineers
Tech. Report

Writing
Timber Trade
University Ent.

G.C.E.

58'0' & 'A'
LEVELS SUBJECTS
Over 10,000
group passes

To 11.I.E.7'., Dept. BEL.2 I ON
Aldermaston Court, Reading RC7 4PF

NAME
Block Capitals Ple Ise
ADDRESS

OTHER SUBJECTS AGE

I
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately the thin) Friday of each 1101Olil by 1141.' Magazines Ltd., Fleet way House. Farrir, Syr. 1 I u. i i
!twistable, Beds. Sole Agents for Australia and New Zealand- - t: on Ion A t:otch (AiSia) Ltd. South Alrira- 'entral ,,'w. A5'003 Ltd. Publisher's Su1,4npt.11 Rat.. iio.luding 1,,,..tagt)
For one year to any part Of the world (2-35. Everyday Electronics is sold subject to the following tondir , namely that it shall not, without tine written consent of the Publishers fir.t
given, he lent, resold, hired out or otherwise disposed Of by way 11,f Trade at More than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out
or otherwise disposed of in a mutilated t Mon or is any unauthoried cover by way of Trade, or affixed to or as part of any publication or Al4ort , !denary or pictorial matter
what saver.



You pay less
VAT with Henry's

Low Prices

DONT RELY ON YOUR MEMORY
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 cus-
tomers. Features slim de-

sign overall size in cabinet
I54" x 2f" x 64". 6 -IC's,

10 transistors, stabilisers
Gardners low field transform-

er. Fibre Glass PC Panel, com-
plete chassis work. Now available

built and tested as well as in kit form.
HIGH QUALITY & STABILITY ARE PRE-
DOMINATE FEATURES - DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE.
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. Onioff switch indicator, headphones
socket, separate treble, bass, volume and balance
controls, scratch and rumble filters. mono)stereo switch,
input selector: Mag. P.U., Radio Tuner, Aux. Can be altered
for Mic.. Tape, Tape -head, etc. Constructional details Ref. No. 21
30p. Distributed by Henry's throughout UK.
FREE-Teak cabinet with complete kit. Kit price 121150 I +VAT +50P carripacking) or built
and tested L35.00 ( +VAT + 50p carr)packing) as illustrated.

20 - 20 WATT IC
STEREO AMPLIFIER

As featured by
Practical Wireless

1972

EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT
DISCO MINI A complete portable
disco, fitted mixer 'preamp. 2 decks all
facilities. L98 SO
100 watt amplifier for above L38 7S
SL100 100 watt rnixer,amplifier with
slider controls L69-00
R5050 watt mixer amplifier L49 50
DISCO AMP 100 watt mixer 'amplifier
chassis unit. L65 85
DISCO MIXER PREAMPLIFIERS
(OP for up to 6-100 watt amplifiers)
SOLI (rotary controls) L49 SO
50111 (slider controls) L58-50
DISCO VOX (slider controls) the
complete disco unit L69 SO
0j100 100 watt power amplifier for
above [38 75
DDIOL 3 channel 3kw sound to light L19 SO
Dj401. as 30L plus built in microphone 08 7S
DIMANATIC I kW adjustable speed
auto dimmer OS 00
SCENE STROBE 119-00. ROAD STROBE
L25 00
Disco anti -feedback microphone LII 95
Colt 150 watt liquid wheel projector L22 SO
150 watt QI liquid wheel projector LSO 00
150 watt QI cassette wheel projector LSO 00
Spare Effects cassettes large range of
patterns L8 00
Mini spot bank fitted 3 lamps LII 00
Auto Trilite (mini with flashers) L17 00
Mixer. Mies Speakers Lighting UK's largest
range

FREE stock list ref. No. 18 on request.

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 G d players built into a plinth
with cover with Goldring G800
magnetic cartridge. System 25 uses
G d SP25 Mk III and system 76 the
G d AP76 de luxe turntable. All
necessary leads are supplied.

System 25 (list approx. L109) E79.50
System 76 (list approx. 1I17) E89. 50
(plus 10% VAT and plus El  45 cam
packing)

Barclaycard Access, call, write or
phone, your order 01 402 4736
EASY TERMS FOR CALLERS

KITS-TEST GEAR-
AMPLIFIERS-

SPEAKERS-DECKS-
POWER SUPPLIES-
TRANSISTORS-IC's

See pages 499-501 of this
magazine

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 kir. to build or ready built.
Overall size 8" x 24" x 61".
Produced to give high perform-
ance with a realistic price. (Parts
list and constructional details Ref.
No. 5 30p). Henry's are sole dis-
tributors UK and Europe.

KIT PRICE E21.00 ( + VAT)

E24.95 (+ VAT)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TO INTERNATIONAL STANDARDS
ESPECIALLY FOR HENRY'S. ALL POST PAID LESS THAN

REC PRICES
3 for 6 for 10 for 25 for

C60 LI 00 LI 80 1280 ito 75
C 90 LI 33 L2 57 L4 20
C 120 LI 62 L3 15 LS 00 111 1: 44'1'9:*.il
Quantity and trade enquiries, invited
LEARN A LANGUAGE-complete with phrase
book. German - Franch - Spanish -
Italian LI 36 per course. LS for any 4.

LOW COST HI-FI SPEAKERS
SPECIAL OFFERS
EMI 13" x 8" --full range speakers
(post 20p each or 30p pair)
150TC-8 ohms Twin Cone 10 watt
L2.20 each or 14 00 pair.
450 10 watt C o Twin Tweeters 3, 8 or
15 ohms L3 50 each or L6.90 pair.
EW 15 watt 8 ohms C o Tweeter 1430
each or L7 90 pair.
350 20 watt C o Tweeters 8 or 15 ohms
L7 SO each or LI4 20 pair.

Polished wood cabinet L4 60 post 35p.
8 ohms full (post 20p)
FR4 5 watt
FR65 6j" 10 watt
FR8 8" 15 watt
FR23 9 x 6" 15 watt
BASS & MID RANGE -8 ohms (post 2.0p)
AAI2 5" 15 watt
B110 5)" 15 watt
B200 15 watt
BI39 2 13" x 8" 30 watt LF
TWEETERS AND CROSSOVERS (post 10p)
K2006 10 watt 8 or 15 ohms
FHT6
K2011
T27

15 watt 8 ohms
30 wart 8 ohms
KEF

Axcent 100 30 watt 8 ohms
K4009 IkHz(5kHz C'o
5N75 3kHz var. C.o
SPEAKER KITS (carr. etc. 35p)
20-2
20-3
LINTON 2
GLENDALE 3
DOVEDALE 3
KEF KK2
KEF KK3

30 watt
40 watt
20 watt
30 watt
50 watt

(4.00
L550
L760
LE 00

L320
L560
L645

L1023

L1.90
L3-20
L3-75
L4-25
L490
L2.00
LI75

LIO 00 each
LIS00 each
LIS 95 pair
12895 pair
L42 00 pair
L20 40 each
L32.00 each

BUILD YOURSELF A POCKET CALCULATOR

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble-
that, 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 44" long x 2" wide x +4" deep.
Free of coarse with the kit for the more advanced
technologist is a 32 -page booklet explaining how
to calculate Logs. Tangents. Sines etc.
Price [24 95 + VAT. Also available assembled
ready to use. L29 95 + VAT.

10' VAT to be added to all orders. Prices and descriptions correct at time of press. E & OE.

Henrys Rut
ED

EDGWARE ROAD, W2

404-406 Electronic Com.ponents and Equipment 01-4028381 Open -
354-356 High Fidelity and Tape Equipment 01-4025854;4736 gam-6pm
309 PA -Disco -Lighting High Power Sound 01-7236963 6days  week
303 Special offers and barge ins store All stores
All mail to 303 Edgware Road, London W2 1B W open el/day

Saturday




