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Build yourself a TRANSISTOR RADIO
WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic
Aerial, can be angled and rotated for peak short wave and VITF listening. Punk Full output
using 600mw Transistors. Car Aerial and Tape Record Sockets. 10 Transistors plus 3
Diodes. Fine tone moving coil speaker. Ganged Tuning Condenser with VHF section.
Separate coil for Aircraft Band. Volume on/off. Wave (:hangs and tone Control. Attractive,
Case in black with silver blocking. Size 9" x 7" x 4". Easy to follow instructiens and
diagrams. Parts price list and easy build plans 30p (FREE with parts).

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: ;AWL wive, LW, SW1, SW2,
SW3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Waves. Push pull output -using
600mW transistere. Car aerial and Tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/off, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with
gold blocking. Size 9 x 7 x 4in. approx. Easy to
follow instructions and diagrams. Parts Price List
and Easy Build Plans 25p (FREE with Parts).

Total building cost £768(Overseas P. P. £1 oP.) Ins. 47p.

POCKET

FIVE
3 Tunable Wavebands:
MW, LW, Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg, etc.
7 stages -5 transistors and 2 diodes,
/supersensitive ferrite rod aerial. Mae
tone moving coil sneaker. Attractive black and gold
case. Sire 69 x 19 x Alin. Easy build plans and
Darts price list 10p (FREE with parts).

Total building costs £250 "'a(Overseas P. k P. 65p) 1..24p

(Overseas P. in P. £1.05,

"EDU-KIT

ROAMER

SEVEN

MK IV

Total building cost

29.35
P. P. A Ins. 525

Overseas P. in P. El 05)

7 Tunable Wave-
bands: MW1, 11W2,
LW, SW1, SW2,
SW3 and Trawler
Band. Extra Medium waveband proeides easier tuning
of P.adio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 /section Shin. chrome
plated telescopic aerial for SW. Socket for Car Aerial.
Powerful push-pull output. 7 transistors and 2 diodes,
flue tone moving coil speaker. Air epaced ganged
tuning condenser. Volume/on/off, tuning and wave
change controls. Attractive case with carrying handle
Size 9 x 7 x 41n. approx. Easy to follow instructions
and diagrams. Parts price list and easy build plans
255 (FREE with parts).

Total building costsE658 P. P.&
(Overseas P. in El 05) Ins. 47P.

TRANSONA

FIVE

5 TRANSISTORS

AND 2 DIODES \

3 Tunable Wavebands: 11W, LW and Trawler Band.
7 etage-ii transistore and 2 diodes, ferrite rod aerial.
tuning condenser volume control, One tone
moving coil speaker. Attractive case with red speaker
grille. Sire 69 x 49 x Skin. Easy build plans and
parte price list 10p (FREE with parts).

Total building costs £275(0 vereeas P. 0 P. 67p) Ins. 25p

9 5

BUILD RADIOS, AMPLIFIERS, ETC.,
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Tuning Condenser: 2 Volume Controls: 2 Slider
Switches: Pine Tone Moving Coil Speaker: Terminal

Strip: Ferrite Rod Aerial: 2 Plugs and Sockets:
Battery Clips: 4 Tag Boards: Balanced Armature

Unit: 10 Transistors: 4 Diodes: Resistors:
Capacitors: Three 1" Knobs. Units once
constructed are detachable from Master
Unit, enabling them to be stored for
future tine. Ideal for Schools. Educational
Authorities and all those interested in
radio construction.
Parts price list and easy build plans 25p
(FREE with parts).

All parts including £605 aCase and Plans Ins. 33p

FULL AFTER caller, side entrance "Lavells" Shop
SALES * Open 70-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.
SERVICE PLEASE NOTE: ALL PRICES INCLUDE VAT

0,11.4..41.41.411.41P.11,01.411,11MIN

ROAMER

SIX
6 Tunable Wave.
baud,: MW, LW,
SW1, SW2. SW3
Trawler,bandplus
an extra Medium
waveband for
easier tuning
of Luxembourg
etc. Sensitive fer-
rite rod aerialand
telescopic aerial
for Short Waves.
31n. Speaker. 8
stages -6 translators and 2 diodes. Attractive black
case with red grille. dial and black knobs with polished
metal inserts. Sire 9 X 51 x 2iln. approx. Easy build
plans and parts price list 25p (FREE with parts),

Total building costs £438(Overseas P. in P. £1.05) Ins. 31p

aSsiessessessesisessesse,Issesisessissesdissesslissnsysisisiessisssossesse

TRANS

EIGHT

S TRANSISTORS

and 3 DIODES

6 Tunable Wave-
bands: MW, LW,
SW1, SW2, SW3
and Trawler Band.
Sensitive ferrite rod aerial fur ILW. end L.W. Tele-
scopic aerial for Short Waves. Sin. Speaker. 8 improved
type transistors pl. 3 diodes. Attractive case in
black With red grille, dial and black knobs with polished
metal inserts. Sine 9 x 55 x 21in. approx. Such pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
price list and easy build plans 25p (FREE with parts).

Total building costs
£495 5" P.(Oversees P. Ss P. £1.05) Ina 33p

RADIO EXCHANGE CO
61a HIGH ST., BEDFORD, MK40 'ISA. Tel. 0234 52367
Ree. no. 788372

I enclose £ please send items marked.
ROAMER TEN Ei ROAMER SEVEN
ROAMER EIGHT 0 TRANS EIGHT
TRANSONA FIVE 0 ROAMER SIX
POCKET FIVE 0 EDU-KIT

Parts price list and plans for

Name

Address

(Dept. E.E21.)



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

ge. In addition to telling you about our Catalogue
' each month we would like to bring to your

notice one or two items which we believe are
UNIQUE TO HOME RADIO (Components)
LTD.

To start off here is the

`ERSA'l.
SPRINT IRON

We.carry complete spares, right down
to the last nut and bolt, even spare
mains leads. Our price for this desirable
object is only E3.98 plus 18 pence p & p.
Essentially this is a tool for the field
service engineer or the handyman and
experimenter wishing to make a few
quick joints. A constructor building
something with a large number of joints
might find a conventional iron quicker.

Home RADIQ
comPoNENTs

To our knowledge this remarkable
iron has been in use on the Continent
for over ten years. It has several
unusual features:

Heats up in 10 seconds!

Weighs only 5 ounces.

Parts can be changed in seconds.

4 Can be used on anything from a
transistor upwards.

(A friend of ours used one to repair his water tank. We
think this is asking too much!)

The "ERSA" SPRINT IRON is just one of the many exciting
things to be found in the famous 250 -page Home Radio Com-
ponents Catalogue. No less than 6,785 electronic components
are listed and indexed, and 1,750 items are illustrated. A free
bookmark with a useful list of technical abbreviations is included.
The catalogue costs 55p plus 22p post and packing. Every copy
contains 10 vouchers each worth 5 pence when used as directed.
Regularly updated price lists are supplied to you free.

now for Please write your Name and Address in block capitals

catalogue I

POST THIS COUPON

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

NAME

ADDRESS

HOME RADIO (Components) LTD. Regd. No.
912966Dept. EE 234-240 London Road, Mitcham CR4 3HD London Item mot osom ism MMI IMM
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QUALITY STEREO AT BUDGET PRICES!
The STEREO 20 STABILISED POWER
The 'Stereo 20' amplifier Is mounted, ready wired and
tested on a one-piece cha'ssis measuring 20 cm x 14 cm
x 5.5 cm. This compact unit comes complete with on/
oft switch, volume control, balance, bass and treble
controls. Attractively printed front panel and matching
control knobs. The 'Stereo 20' has been designed to fit
into most turntable plinths without interfering with
the mechanism or, alternatively, into a separate cabinet.
Output power 20w peak Input 1 (Cer.) 300mV into 1M
Freq. res. 25Hz-25M-lz input 2(Aux.) 4reV into 30K
Harmonic distortion Bass control f 12dB at BOHt
typically 0.25% at 1 watt Treble con. + 14dB at 14 kHz

£13.48 free p. & p.

MODULE SPM80 £3.25
AP80 especially designed to power 2 of the AL50 Amplifiers, up to 15 watt
(r.m.s.) per channel simultaneously. Embodies latest circuit techniques
incorporating complete short circuit protection. With the addition of the
Mains Transformer MT80, will provide outputs of up to 1.5 amps at 35 volts.
Size: 63 mm z 105 mm x 20 mm. These units enable you to build Audio
Systems of the highest quality at a hitherto unobtainable price. Ideal for
many other applications including: -Disco Systems, Public Address,
Intercom Units, etc. Handbook available, 10p.

TRANSFORMER BMT80 £215 p. & p. 27p.

AL50 HI-FI AUDIO AMP
50Wpk 25 (RMS)
01 % DISTORTION
 Frequency Response 15Hz to 100,000-1dB.
 Load -3, 4, 8 or 16 ohms.
 Supply voltage 10-35 Volts.
 Distortion -better than 0-1% at 1kHz
 Signal to noise ratio 80dB.
 Overall size 63 mm x 105 mm x 13 mm.
Tailor made to the most stringent specifications using tap quality com-
ponents and Incorporating the latest solid state circuitry the AL50 was
conceived to fill the need for all your A.F. amplification needs.
FULLY BUILT -TESTED --GUARANTEED.

BRITISH MADE only E3.58 each

STEREO PRE -AMPLIFIER
TYPE PA100
Built to a specification and NOT a price, and yet still the greatest value on the
market, the PA100 stereo pre -amplifier has been conceived from the latest circuit
techniques. Designed for use with the ALSO power amplifier system, this quality
made unit incorporates no less than eight silicon planar transistors, two of these
are specially selected low noise PNP devices for use In the Input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the
PA100, which also has a STEREO/MONO switch, volume, balance and con-
tinuously variable bass and treble controls.
SPECIFICATION:
Frequency response 20Hz-20kHz +1dB Bass control
Harmonic distortion better than 0-1% Treble control
Inputs: 1. Tape head 1-25mV Into 50kS2 Filters: Rumble (high Pass)

2. Radio, Tuner 35mV into 501d2 Scratch (low pass)
3. Magnetic P.U. 1.5mV into 50K0 Signal/noise ratio

All input voltages are for an output of 250mV. Input overload
Tape and P.U. inputs equalised to RIAA curve Supply
within +1dB from 20Hz to 20kHz. Dimensions
SPECIAL COMPLETE KIT COMPRISING 2 AL50's,
1 BPhil°, 1 BMT$O & 1 PARK) ONLY E25.30 FREE p. & p.

+15dB at 20Hz
*15dB at 20kHz
100Hz
8kHz
better than +65dB
+26dB
+35 volts at 20mA
292 x 82 a 35 mat.

only £1315

111-11ITS
Please send all orders el re:r to warehouse and despatch deoartment Coo Na. 388-7005

BI-PAK, P.O.BOX 6, WARE, HERTS
Guaranteed Satisfaction or Money Back

PLUGS
Pack 107 5 pin Din 22p
Pack 108 3 pin Din 20p
Pack 135 21, Jack 27p
Pack 130 24- Jack Stereo 50p
Pack 103 Loudspeaker Plug 17p
Pack 100 Phono Plug 7p
Pack 230 3 pin Socket 25p
Pack 236 5 Pin. Socket 33p
Pack 234 L/speaker Socket 33p
READY MADE LEADS
3 pin to 3 pin Din 70p
3 pin to open end 55p
5 pin to 5 pin Din 10p
5 pin to open end 70p
5 pin to 4 phono plugs LI
Speaker lead Din to spade

12ft. 40p
Extension lead Din plug to
socket 12ft. 70p
All leads approx. 6ft. in length.
DIAMOND STYLI
(Send SAE for complete list)
8TA: 9TA: 9TAHC; G P91;
ST4; ST9; EV26: GCB
All at 80p each.
Double Diamond LI 25.
Diamond suitable for Orbit
NM22; 0800; M3D n-2.5 each.
HEADPHONES
Sennheisser HD414
AKG K50
Beyer DT48S

£10-60
£6.50

05.00
RECORD CARE
Cecil Watts Dust Bug El -20
Parutatic Disc Preener 45p
Antistatic Fluid 20p
Dust Bug Spares

(Brush & Roller) ISp
Prices inc VAT and Post.

CASSETTE TAPES
Audio -Magnetics C60

3 6 10 20
El -00I El .90 I 0.20 I £6.30
Cassette Caddy El -20
Cassette Head Cleaner 35p

ZONAL ILFORD TAPE
5" Standard 600ft 25p
51" Standard 900ft 50p
7" (Plain boxed) 1200ft 60p
7" (Westminster Boxed)

I 800:t. LI -25
7" Reel of Leader Tape

(Blue of green) 75p

MICROPHONES
AKG D109 Ell -50
AKG D202E1 £39.50
AKG D190C £17.00
AKG 0190E E18.20
AKG D224 £50.00
Sennheisser MD21IN 845-00
Sennheisser MD413N f27.00
Sennheisser MD42I N E35-00
Audio RMS7F Radio Mike

8210 00

SPEAKERS
E.M.I. 350 Kit 8 ohms 8820
E.M.I. 450 Kit 8 ohms 84.50

CARTRIDGES
Goldring 0800
Orbit NM22
Shure 75/6
Sonotone 9TAHC (Dia)
Sonotone 8T4A (Dia)
Ronnette 105 (Dia)

£6.00
£4 00
£6-00
E2-00

-50
81-25

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

become
a RADIO -AMATEUR !

free

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

Brochure, without obligation to:

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

NAME:

ADDRESS:
EEB 73

BLOCK CAPS please
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YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then-now get
the fantastic ASTRAD 17 and SEE for yourself that the
incredible Russians have done it all NOW! It's the radio
perfectionist's dream come true! THIS ONE SUPER-
SEDES ALL EARLIER MODELS! It will probably make
your present radio seem like a "crystal set"! Complete with
optional battery eliminator for both battery and mains use! We're
almost giving them away at only £113.50-a mere fraction of
even today's Russian miracle price! We challenge you to
compare performance and value with £80 radios!  Send quickly,
after receiving goods test '7 days, refund if not delighted.
Elegant black & chrome finish facia, set in fabulous Cabinet
built case-constructed of fine Russian hardwood in beautiful
Teak Veneer finish-prevents vibration, ensures purer and
sweeter tone than ever! 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 communi-
cations. 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 24 hours
a day including all normal transmissions. 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
220240V 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 extension
amplifier, tape recorder or public address system. SIZE
14ins x (thins x 4fins overall approx. Magnificently designed,
made to give years of perfect service. (U.K. service facilities and
spares available for years and years to come, if ever necessary!).
With WRITTEN GUARANTEE manual with simple operating
instructions and circuit diagram. PLUS ultra sensitive earphone
for personal listening, ONLY £1850 (with mains(battery
eliminator £200 extra). BOX, POST, ETC. 45p-NO MORE
TO PAY. B UT WAIT, for only 75p extra you get the sensational
"COMPUTERISED" WORLD TUNING GUIDE (it enables
you to time, pinpoint & get 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 I NO MESSING!)

THOUSANDS of MILES REDUCED to INCHES?
1973 RUSSIAN RADIO TECHNOLOGY

SHRINKS THE WORLDr1COMPUTERISED.?

TH S'FAN ASTI BRANULODN Ew ASTRAD 17FABUS
' 0 RTABLE RADIO & COMMUNICATIONS

RECEIVER wrofNaE
u

faxatzep.za

S,24,9 1mi es
SHRONK TO ONIS1441x1hx4i

inches appron-

TiA.Nis,,,,T,R5s,

WAVEBANDS:
5%1[66 LIOAg MEDIUM

AY-- ULTRA SHORT WAVES

(V. II.F.A"La'sr)
BOX

POST
ETC

19:16Pi 1.50 45p.

TEP:8
MA1NS/BATTERY
ELIMINATOR £2 extra

"MAGIC EYE"tuning
level indicator

tit

FIRST TIME EVER!
*NOWAVAILABLE WITH

fabulous OMPUTERISED"

WORLD TUNING GUIDE!
NO MORE GUESSWORK -
INSTANT DATA at your fingertips -
enables you to TUNE IN A FLASH%

transmissions the world over!

PLUS Standard 'longlife' batteries (Sorry-We cannot change these new radios for any earlier model purchased.)

WITH REMOTE
CONTROL MICROPHONE

Shopertunities "thunder" ahead with an offer that's FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest sensation
in the world of sound! First-class makers! Fabulous VHF, AM/FM Rad o
AND Cassette Tape Recorder & Player combined and it also runs off
standard batteries or mains. (Simply plug in the 220,240V. AC line cord.)
Record and play back anything, anywhere! RECOMMENDED RETAIL
PRICE GENUINELY £44! WE OFFER 'AT ALMOST 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
ONIOFF and HI -LO volume controls! * Heavy duty built-in speaker!
* Earphone (for personal listening or "monitoring") and extension speaker
sockets! * Remote control microphone! * Built-in swivel telescopic
extension aerial (24in. approx.)! Magnificently made case with carry
handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or 120 -
minute Cassette Tapes obtainable everywhere. AND the amazing built-in full
circuit VHF, AM/FM Radio gives you superb clarity of tone, incredible station
selection. Unique rotating Station Selector Dial-gets, locally, 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 £ C C s more for a Car
Radio or Car Cassette player ALONE! OUR FANTASTIC PRICE ONLY
£22.40, carr. etc. 39p-NO MORE TO PAY! Complete with simple
instructions, remote control microphone with on/off switch and micro-
phone stand. WITH WRITTEN GUARANTEE. Send quickly, after
receiving goods-test 7 days on mail order approval-refund if not de-
lighted. BONUS: Batteries and Cassette Tape 28p extra if req.

SHOPERTUNITIES LTD.
Also at 37,39 HIGH HOLBORN (opposite Chancery Lane), LONDON,

*rim
geM/2 AlFW AC DC BATTERY/MAINS

eagette
TAPE

RECORDER
&PLAYER
With remote
control

microphone.

rye
OFFER
ON4Y

WE COULD
CHARGE UP TO

£26.97!

if/411.10
POST ETC.

34p

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 El I -76! 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 latest MASTER
SWITCH control) AND AUTOMATIC LEVEL CONTROL No fiddling
with awkward tape and reels, just "slap -in" a cassette and off you go!
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere).
Amazing performance ensures perfect tapings and superb reproduction! Remote
control microphone. Rapid Rewind! Fast forward! Beautiful tone from a whisper
to a roar! Completely self contained-record anywhere, indoors or out!
Runs on standard batteries AND 220/240v, AC mains. Separate jacks for
remote control microphone, etc. Size 94 -in. x Sin. x 34in. approx. Design can vary
slightly. With carry handle. WRITTEN GUARANTEE and full instructions.
(Recommended selling price L26.92!) OUR PRICE ONLY £11.76, post ete-
34p-NO MORE TO PAY! °Send quickly, after receiving goods test
7 days on mail order.approval-refund if not delighted. BON US OFFER
(one per customer)-Cassette tape, set of standard batteries, AND
microphone stand all for 55p extra, if req.

r COMMERCIAL TRAVELLERS Please note: Merchandising office
I at our Holborn Store. (PERSONAL SHOPPERS WELCOME I

AT BOTH STORES).

Dept. EE/2I, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON WI2 8AQ. (Thurs. I, Late night shopping Fri. 1).

W.C.I. (Thurs. 7) BOTH OPEN MON. TO SAT. 9 until 6.
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MAINS OPERATED CONTACTOR
220/240v. 50 cycle solenoid
with laminated core so very .
silent in operation. Closes 4
circuits mob rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall aloe 21 x 2 x
81.65 each.

NEED A SPECIAL SWITCH
Double Leaf Contact. Very slight pressure closes

both contacts. Op each

Op
10 for 60p. Plastic pushrod
suitable for operating. OD
each. 10 for HD.

AUTO -ELECTRIC CAR
AERIAL
with dashboard control switch -fully
extendable to 40in or fully retrac-
table. Suitable for .1,2V positive or
negative earth. Supplied complete
with fitting instructions mid ready
wired dashboard switch. 8.13415 plus
25p post and insurance.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers.
Adjustable output Ov.. Sr., 12 colts for up to
500mA (elms B working). Takes the place of any
of the following batteries: PPI, PPS, PP4, PP8,
PP7, PP9 and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
8110, plus 20p postage.

MINIATURE
WAFER SWITCHES

2 Dole, 2 way -4 pole, 2 way -
3 pole, 3 way -4 pole, 3 way -2
Dole -4 way -3 pole, 4 way -2 pole
6 way -1 pole. 12 way. All at 22P
each.

DRY FILM LUBRICANT
Dry Film Lubricant. in aerosol can for
easy application and for putting
lubricant into places where the nor-
mal oil can cannot reach. Home and
everyday uses. We have purchased
a large quantity of these from the
Liquidator and are able to offer them

o you for about half of the original list price.
1180 per (8 m.) can or 12 MSS for fllt post paid. The
lubricant is J.C.L finon L169.

MULTI -SPEED MOTOR
Six speeds are available 000, 800
and 1,100 r.p.m. and 8,000. 12.000
& 15,500 r.p.m. Shaft is in.
diameter and approximately 1 in.
long. 230/240v. Its speed may be
further controlled with the nee of
our nutlet. controller. Very
powerful and useful motor size
approx. 2 in. dia. x 5 In. long.
Price 97p plus 29p poetage and
Insurance.

MAINS MOTOR
Precision made -a. used in
record decks and tape recor-
ders -ideal also for extractor
fan, blower, heaters, etc. New
and perfect. Snip at IMP.
Postage 20p for first one then
10p for each one ordered.

atackmotor 94p.
11" staclonotor 11-10.

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

to ward off intruders -have warm house to corns
home to. All these and many other things you can
do If you Invest in an electrical programmer
Clock by famous maker with 15 amp. on/off
switch. Switoh-on time call be set anywhere to
stay on up to 6 hours. Independent 60 minute
memory logger. A beautiful unit. Price 22.15 +
20p p & y or with glass front chrome bezel illip
extra.

CHIP RADIO
Ferranti'. latest device 2N414 -gives results
better than superhet. Supplied complete with
technical notes and circuits. 2155 each. 10 for 812.

Hi -Q TUNER COMPONENTS
For experimenting with the ZN414.
KIT NO, 1. Plessey Idirdature Toning Condenser
with built in LW switch and a^ fcrrit slab and
Utz wound MW coil, 72D.
KIT 50.2. Air spaced tuning condenses 6" ferrite
rod If. wound MW and LW coils, 94p
KIT NO. 8. Air spaced TC with afore motion
drive 8^ ferrit rod, with litz wound LW and MW

61-10.
KIT 10, 4. Permeability tuner with feat and -
slow motion drive and LW loading mile, 50p.

HONEYWELL PROGRAMMER
This is a dram type timing device, the
drum being callibrated in equal divisions
for switch setting purposes with trips
which are infinitely adjustable for position.
They are also arranged to allow 2 opera-
tions per switch per rotation. There are 15
changeover micro switches each of 10 amp
type operated by the trips thus 15 circuita may
be changed per revolution. Drive motor is
mains operated 5 rem per min. Some of the many
uses of this timer are Machinery control, Boller firing, Dispensing and Vending
machines, Display lighting animated ant signs, Signalling, etc. Price from
makers probably over 210 each. Special snip price 28.33 phut 25p post and
insurance. Don't miss this terrific bargain.

MIGHTY MIDGET
Probably the tiniest possible radio, as described in Practical Wireless
January 79. All electronics parts 22.20 post paid.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 X 13 amp sockets in metal box to take
standard 13 amp fused Plugs and on/off switch with neon warning light. Supplied
complete with 6 feet of flex cable. Wired up ready to work.22.50 plus 23p P. is

HORSTMANN "TIME & SET" SWITCH
v.. --e0 (4.30 Amp Switch.) Just the thing if you want to come home

to a warm house without it costing you a fortune. You tan
tat. delay the switch on time of your electric fires, etc. up to

14 hours from setting time or you can use the switch to give
a boost on period of up to S hours. Equally suitable to
control processing. Regular price probably around 85.
Special snip price 11.65 Past and ins. 23p.

MULLARD UNILEX
This D.I.Y. Stereo Amplifier is still available complete at 27.00 for
the four Mallard Modules, or Modular can be bought separately as
follows: -4 watt amplifier module (2 required) Mallard Ref. No.
E1.5000-21.80 each.
Pre amp module Mallard Ref. No. E.P.9001-11.96 each.
Power module-Mullard Ref. No. E.P.9002-82.53 each.
In addition and made to Mallard Specification we offer: -
Standard Control Unit with escutcheon and knobs -8680
Knobs -Set of 4--50p
SPECIAL OFFER the complete Unilex with control
panel at PRE VAT PRICE. f I 0 pilt

RADIO STETHOSCOPE
Basted way to fault find -traces signal Irons aerial
to speaker -when signal stops you've found the
fault. Uoo it on Radio, TV
amplifier, anything - com-
plete kit comprises two special
translators and all parts Inclu-
ding probe tube and crystal
earpiece. 12 -20 -twin stetbo-
set instead of earpiece 828
extra -post and Ins. 20y.

FORTYLITE
Fluorescent lighting MARA po yes dm and finished white enamel.
40 ins model, ideal kitchen, bedroom, hallway, porch, loft etc. With tube
assembled ready to install, 22.20.

24hr. REPEATING TIME SWITCH
Made by Smiths these are A.C. mains operated. NOT
.CLOCKWORK. Ideal for mounting on rack or shelf or can
lbe built into box with 13A socket. 2 completely adjustable
time periods per 24 hours. 5 amp change -over contacts will

tch circuit on or off during these periods 12.75 post and
Etna. 23p. Ad a contact. 55p pair.

HONEYWELL THERMOSTAT
Made by Honeywell for normal air temperate.. 40,-80^F
(0-25°C). This is a Precision instrument with a differential
which can be adjusted to better than 1..5°F. A mercury switch
breaks on temp. rise -the switch is operated by a coiled bi-metal
element and adjustable heater is incorporated for heat antici-
pation. Elegantly styled and encased in an ivory plastic case
with clear plastic window. thermometer above and switch setting

scale below -sloe approx. 3.8" x 3-2' a 14' deep -can be mounted on conduit box
or directly on wall. Price 2147 each or ten for 11252.

KETTLE ELEMENTS.
Made by the famous A.E.I. Co. Complete with washers and combined fixing
ring and plug shroud. Normal 2 round pin and fiat pin earth connection
and overload reset push button. 2 Models-11in (approx.) suitable for
Swan and other similar models -I fin (approx.) suitable for G.E.C., Hotpoint.
etc. All quick boll dements at 240V. Price 2148.

BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc carhop
types but also mercury manganese-nicad-eilver oxide
and alkaline batteries may be tested. The teeter pate a
dummy load on the battery and the meter serde indicates
4.,the condition depending trpon which section the pointer
rests. The section reads "replace" "weak" or "good". The
teeter is complete in its case, size 31. 6}' 2' x with leads
and prod.. Price 12.50 plus 20p postage.

12 WAY SUB -HOUR MINUTE TIMER ',. MINIATUREMade by Smiths. Complete MULTI -CORE CABLE
with control knob and all. 7.0078 copper cores each core P.V.C.brated dial. Useful in kitchen. Insulated and of different colour.office, dark -room, ate. Bargain P.O.C. covered overall and approx.at 55y. 3/16in. thick. Price 22p per yard.

SNAP ACTION SLIDE
SWITCH
Rated 5a. 240v. Made by
Arrow. Type fitted in the
handles of electric drills,
vacuums, etc. 5p mch.
10 for 54D -

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Suitable for kitchens, bath-
rooms, factories, changing
room., etc., it's so quiet it can
hardly be heard. Compact, 5}'
casing with 51' fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
switch. mains connector, and
fixing brackets. 22.75 + 20p
P. & P.

DRILL
CONTROLLER
NEW 1KW MODEL
Electronically chaags

speed from approxi-
mately 10 revs, to

maximum. Full power at all
sDeeds by finger-tip control.

lilt includes all parts, case,
everything and full instruc-

tions. 21.85 plus 13p post and
insurance. Made up model also

available. 22.50 plus 13p post a p.

TELEPHONES
Complete as BM:Mated- Save
your legs, time and temper,
simply by Dotting in tome
telephones. Ex. G.P O. not
new -but guaranteed la good
condition aed aerviceable.
Supplied with diagram and
instructions showing how to
connect. Price 21.10 each +505
post or 2 for 8244 post paid.

Also available separately, dials and bandeste
50p each + 20p post.

BAKELITE INSTRUMENT
CASE

Iiiit7
Size approx. 61' x 31. x 2'

deep with brass inserts iu
Ram comers and bakelite

panel. This is a very strong
case suitable to house init..-

meats and special rigs, etc. Price
54p each_

paxlid lip extra.
SPIT MOTOR

200-2,50V induction motor,
driving a Carter gearbox
with a 15" output drive
shaft running at 5 revs
p.m_ Intended for roaatiag
chickens, also for driving
models-wIndmille, colour-

ed disc lighting effects. ete. 8205 plus 20p post
and ins.

SOLDER GUN
A must for every busy man, gives
almost instant heat also illumi-
nated lob. 100 watt 8E-47 plus poet
and ins. 20P.

TELESCOPIC

--"`"°."''''....---4
AERIAL

for portable, car radio or
..."*...- transmitter. Chrome plated -

six sections. extends from 7} to
471n. Hole in bottom for 6BA screw.

42p. KNUCKLED MODEL FOR P.M. 55p

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector as the circuit in Practical
Wireless, August Issue 2630 PM.
20p post and insurance

IMMERSION HEATERS BY
REMPLOY
Standard fitting for
domestic water
tank., made by the
famous Remploy
Company. Complete
with sealing washers suitable for 200-240 volts
A.C. Depth into tank 11". 2kw or 3kw 21.65 plan
20p each post and insurance.

MAINS OPERATED
SOLENOIDS
Model TT2-small but power-
ful 1' pull-apprOx. size11' a 1}' a 11'. 66p.
Model 400/1 1' pall. Sizex 2' a 83p.

Model 2110 11' poll. Size 3" x 21' x 21'. 11-98
Plus 200 post and insurance.

RESETTABLE FUSE
How long does it take you to renew a
fuse? Time yourself when next one
blows. Then reckoning your time at
81 per hour see how quickly our
resettable fuse (auto circuit breaker)
will pay for itself. Price only 81-10 each

or 412 per dozen, specify 5, 10 or 15 amp-sfesply
Al in pier.* of twitch.

VAT IS INCLUDED IN ABOVE
PRICES

..0111=11,
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RECORD PLAYBACK HEADS
(TRUVOX)
Individual prices of these are: -
2 track record playback heads 50to each.
4 track record playback heads 72p each.
Erase heads are also available separately -
2 track 17D -4 track 28D.
New metal mounting shields 39p each.
2 track -heads already fixed on heavy mounting
plate with ehield 91.05.

I R.P.H. MOTOR
Made by the famous Smiths Company. 240v
80 cycle mains working. Ideal motor to drive
clock mechanisms. Price £1-10 each or 10 for £10.

ROCKER SWITCH
13 'amp self -fixing into an oblong hole
Size approximately 1' x r 9p each
10 for 3294

-SLIDE SWITCHES
RSlide Switch. 2 -pole changeover panel
mounting by two 6B.A. screws. Size
&PPM. ilia x fin rated 250V lamp.
Sp each. 10 for 73p,Ditto as above but
for printed circuit Op each 10 for 63p,
Sub Miniature Slide Switch. DPDT 19mm

(Fin approx.) between fixing centres. 20p. each or
10 for £1.90. SP Change over spring return 250v 1
amp. UP.

HIGH ACCURACY THERMOSTAT
Dees differential comparator 1.C. with thermister
as probe. Designer claims temperature control to
within 117th of a degree. Complete kit with pow.
pack £13 -10.

RELAYS BY KEYSWITCH
Makers Ref.E3iK3 Our number Rel. A.3. Omen
type mains operated roil -3 pairs change -over
contacts rated at 6 Tonna each. Mounted by 1
'Crew. Solder tag connections. Price 60p each.
Ditto but 12V. Our Ref. Eel A4. Price 55p each.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 55p post free.

AMPL FIER IN CASE WITH
SPEAKER
Marketed by British Relay Under the name
Luxistor. This Is in a very neat looking cabinet
and is ideal around the home or In the workshop
for trouble shooting or for testing out a quick
lash up. Size approx. 9F x 6k" x iii" deep. Input
is via a matching transformer and volume control
and soncliacr may be powered by an internal 9v
battery or an external 110v source. Speaker is an
R -A eliptical x 30- 10.000 gauss. The amplifier
proper is a Newmarket model ref. P.C.4. Price
23.85 each, 10 for 631-50. Post and insurance 20p.

EDUCATIONAL KITS -all with
pictorial instructions

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

...ler' for money. We
do not expect

to be able to repeat this offer once stocks are sold.
Brief description of each kit is oh en below and
with 3 kits or more we give FREE an accurate
11 piece balance kit. Price of kits 449 each post
paid. Special price for all 7 kits 93-00 with free
balance kit.
EA2 Lens Kit. Eleven parts, including candle
one concave lens, one convex lens. stage and slit
frame. etc. Watch light rays bend as they pass
through different lessen.
11A3 Water Pump Kit. Thirteen part. Top of
pomp Is transparent so that operating parts may
be observed. Small parts are brightly coloured to
be aeon easily while working. Three types of
pump may be made: Lift puMp, Force Pump and
Force Pump with reservoir and nozzle.
1CA4 3112103! Kit. Eleven parts. Transparent covers
allow the operation Of buzzer to be seen. Illastrates
and teaches how electromagnetism with an
automatic switch mastitis in an operating buzzer.
)1A7 Rlectro-Nagnet Kit. Fifteen parts, includea
compass. Makes two electro-magnets, one with
ono layer of wire and onr with several layers of
wire. Picks up tacks, nails and any small parts
showing how magnetism works.
KA8 Current and Resistance Kit. Twenty-nine
parts, including bench and light bolts, Conduct
Interesting and educational projects to learn the
application of "OHMS LAW" and see the differ-
ence In current and resistance with different
types and lengths of wire.
KA9 Bell Sit. Eight parts, including bell and push
button switch. Build a complete electric bell and
see how the hammer is triggered to make the
bell ring.
ICA10 MOM Kay buzzer and bell kit. 9.5 part kit
easy to construct, simple to operate.

1
te-ms, post free if order for these over 66.00

J. BULL (ELECTRICAL) LTD.ordered,-se1O%podstiwagotunwthletretegnuootfeda% ittehemr

(Dept. E.E.), 7 Park Street, Croydon CRO IYD
Callers to: 102/3 Tamworth Road, CROYDON.

AUDIO MIXER
AUTO FAN

To receive parts for these and other protects featured in this
issue send quoted approximate amount any cash adjustment
can be made later.

THYRISTOR LIGHT DIMMER
Domestic model for any Lunn up to 250 watt. Mounted On
switch plate to fit in place of standard switch. Virtually no
radio interferences. Price 22-95. Industrial model 5 amp
module with control knob £3.80.

PSYCHEDELIC LIGHTING can be yours with our
mains motor driven cam switch. 8 cams drive 8 es -itches
sluts in cams make and break 10 amp contacts as they
rotate. Hundreds of combinations possible to give all
sorts of effects. Switches can handle more than 10kW
of lighting. 23415 each plus 20p post and Insurance.

Sensational "Once In a lifetime offer" because Mallard
over produced -definitely not repeatable once our
stocks (now over half sold) are cleared. HI Fi 4 tran-
sistor amplifier complete in case ready to use, battery.
car or mains operated-freq. range 50hr-1510as-
distortion better than -2%--suitable mono or stereo.
Comes complete with guarantee and data. FREE to
purchasers. Great handbook published by Mallard
"tells all you need to know" to build your own stereo.
£180+ 20P packing & Pout.

COMPUTER TAPE
2,400ft. of the Best Magnetic Tape money can buy. Some users
claim good results with Video and sound. lin wide. 21-10 plus
30p. post. Spare spools and cassettes 5511.
su ketch tape. Brand new. Suits most video recorders. 12-30 tel
3.600ft.

STANDARD WAFER SWITCHES
Standard size 29" wafer -silver-plated 5 -amp contact,
standard!' spindle 2' long -with locking washer and nut.

No. of Poles 2 way 3 way 4 way 5 way 6 way 6 way 9 way lOway 12way
1 pole 44p 449 449 44p 44p 44p 44p 44p 4.4p
2 poles 44p 440 449 44p 44p '44p 44p 77p 779
3 poles 44p 44p 449 449 77p 779 77p 91.04 91.04
4 poles 44p 449 44p 77p 77p 77p 77p 11-82 11.32
5 poles 449 44p 77p 77p 21.04 21-04 21.04 41.60 21-60
6 poles 44p 779 7711 770 21-04 21-04 21-04 11 -87 21-87
7 pqles 779 77p 77p 22.04 21.32 s1.82 21-82 22.15 12.15
8 poles 77p 7711 779 21.04 21.32 91-82 sias £2.42 12-42
9 poles 779 770 2104 21-04 21.80 21.80 21-80 tr.70 12-70

10 poles 77p 779 21-04 21-32 960 21-80 21-80 23-00 23-00
11 poles 77p 21-04 21.04 21.32 21-87 2187 21-87 23.25 23.25
itt poles 77p £1 .04 21-04 11.32 iz1-87 21417 E8-52 £8.52

DIGITAL COUNTER TIMER
Very Amble and reliable crystal con-
trolled circuit- Capable of work in excess
of 15 MEI. Construction simplified by
use of 15 integrated circuit. Complete
kit with case 94250 or constraction
data and price list 509.

BURGLAR
ALARM KIT
Protect your home 5: family by frightening away thr
intruder. With our circuit, a mains door bell rings directly
the door or window is opened. Kit comprises 10 reed
switch., 10 magnets, relay, mains transformer and bell
with circuit. Price 27435.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A once-
in-a-lifethue oiler of MIcro-electronic devicea well below coat of manufacture.
The parcel contains 5 ICs all new and perfect, first -grade device, definitely not
sub -standard or seconds. 4 of the ICs are single ailicors chip cr amplifiers.
The 5th in a monolithic NPN snatched pair. Regular price of parcel well over £5.
Full circuit details of the ICs are included and in addition you will receive a
list of many different ICs available at bargain prices 25p upwards with circuits
and technical data of each. Complete parcel only £1 post paid.
DON'T MISS THIS TERRIFIC BARGAIN.

GOOD COMPANION
We can now offer these again in i.e. version using Ferranti
ZN414 and Mallard AF Modules 1172. Excellent tone
wood cabinet. Cabinet nice approx. ilia wide x Siu. high
x Sin. deep. Complete assembly inetructions 25.75 plus
25p post and Ins.

VAT IS INCLUDED IN ABOVE PRICES

otherwise add'20p.

MINIATURE SEALED RELAY
American made. Our Ref. No. REL Al. Measures
only r wide x thick and r high and a it's
double change over, we don't know the contact
rating bat estimate this at 315 amps. The coil
resistance is 600 ohms and 9-12 volt will close it.
Ideal for models and miniaturised equipment. It's
a plug in relay but we supply complete with
base- Price 28p including base.
COMBINATION SWITCH
This comprises of 12 miniature change -over
microswitches. Joined in banks of 3 and mounted
on frame with four digital numbered thumb
wheels and a removable lever for locking the
thumb wheel -the thumb wheel operates 3
banks. Over 4,000 combinations are possible but
by rewiring the switch connections underneath
then thousands more variations arc possible. If
you are making equipment which you don't
want switched on accidentally or without
authority then this is a switch to consider -this
can also be used as a coding switch for many
other operations. Very neat and compact and
me-asuriusc approx. r x i4 deep.
Priced at 52-75.
MAGNETIC CLUTCH
XEROX 12t5404-J(N 10.1110 PN666-10.
We have no information on this but it appears
that the main section with coils fits to the spindle
of the machine and there is a contact plate to
fit on a stationary part. It appears also that the
clutch can be used as a partial break by putting
reduced voltage Into it. as a normal brake with
normal voltage or as emergency stop by putting
increased voltage into it. American made and
very well made at that. Price 11-65.
SUB. MINIATURE MICROSWITCH
Made by Burgess, their ref. V4T6-our ref.
3153 -AL These measure only t' x r x 4" thick -
have change over contacts and tag connection
-Price 113p each or 10 for 91-44.
INSULATED TERMINALS
For mounting through metal panel. These are
heavy duty 2 BA. type. Good quality and made
originally for government contracts. All black
but it is a simple matter to paint the flat front
face with any appropriate colour. This type of
terminal normally sells at 15p each. Our Price
only Op each or 10 for 540.

-3 BANK CONTACTORS
Coil closing voltage only 24V AC. Snot the thing
for switching heaters with the Honeywell pre-
cision thermostat which we have. Heavily in
sulatesl, could also be used for 3 phase working.
Those have two main switch contacts rated at
aoA 600V and auxiliary contacts rated at 10amp.
Price 21415 each.

KITS FOR PREVIOUS PROJECTS
Unless otherwise stated, kits contain elec-
tronic parts 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
components should deliveries be protracted
so as to avoid undue delay.
Reprints of projects available 1 for 30P.

for 80p. or 6 for £1. post paid.
HOMESENTINELINTRUDERALARM E3 -7S
SNAP I ND I CATOR 75p
WINDSCREEN WIPER CONTROL 22-25
RECORD PLAYER 45.50
(amplifier component...1Y)
DEMO DEC 97.00
FUZZ BOX El -BS
PHOTOGRAPHIC COLOUR
TEMPERATURE METER 1E245
ASTRON RADIO £3
REMOTE TEMPERATURE
COMPARATOR f4-25
ELECTRO LAUGH £2
RAIN WARNING ALARM El -BO
WA -WA PEDAL £2.90
SIGNAL INJECTOR 80p
SOIL MOISTURE METER £3.00
SIMPLE CALCULATOR f2.20
DC POWER SUPPLY LS -00
BABY ALARM f4.00
AUDIO TONE GENERATOR £2.60
METAL LOCATOR £4-00
LIGHT TO SOUND CONVERTER E1.70
THRU LENS LIGHTMETER E3-50
DRILL SPEED CONTROLLER 92-00
ELECTRONOME LI -75
SHAVER INVERTER £3-75
I.R. BURGLAR ALARM /3.50
L & M RADIO TUNER £250
TAPE POWER SUPPLY MAINS £2.00

.. CAR LI-10
ELECTRONIC MOUSE -TRAP L2-75
REACTORMATIC /3.00
RADIO CONTROL RECEIVER f3.00
RADIO CONTROL TRANSMITTER £5,50
BIT SAVER £1.50
ICE WARNING DEVICE 91.40
BETA TREBLE BOOST & FUZZ 96.00
AUDIO COLOUR UNIT 96-50
U.H.F. TV AERIAL -50
DAMP LOCATOR El -IS
ENLARGER & EXPOSURE METER E4-50
EGG TIMER £3-75
NEON NOVELTY LI .50
MAINS PACK FOR NEON NOVELTY /0.85
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A DEXTER

oiMMaswiicx

ALLOWS COMPLETE

-14
1)

HTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dirnma 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 £2.42
All plus 12p post and packing

Prices include VAT_ Please send c.w.o. to

DEXTER & COMPANY
5 ULVER HOUSE

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883

AS WPM
TO M.M. GOVERNMENT

DEPARTMENTS, MISFITS'S,

LOCAL AUTHORITIES,

ETC.

WHAT READERS SAY

INSTRUMENTAL

AUDIO

EFFECTS
SUPER 'FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2418 post paid.

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

ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM Qv BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-

TIONS. KIT PRICE: £2436 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

Sae, LICHFIELD STREET,
WALSALL. STAFFS. WS1 1UZ

BASI

EX COMPUTER PC PANELS
2 x 4 in. packed with semiconductors and
top quality resistors, capacitors, diodes. etc.
Guaranteed min. 35 transistors plus data.
10 boards 50p (9p).
SPECIAL BARGAIN PACK
25 boards £1 (25p).
Panels with 4 power transistors sim. OC28

50p (9p)
ELECTROLYTICS
10,000tt 75v, 68,0004 I6v, 44 x 2 in. dia.,
25,0004 2.5v, 20,0004 30v, 5.0004 90v,
35,0004 I5v, 8,0004 55v, 4f x 3 in. dia.,
50p (I2p). 15,0004 I5v, 10,0004 35v, 4+ x
2 in. dia., 30p ( I Op). 2.000g 25v wire ends
15p (Sp), 12 for El  50 (15p).
20A DIODES 4 for £1 (7p)
3A DIODES 4 for 50p (Sp)
8 BLACK TOGGLES dpst 501. (8P)
250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
150 HI -STAB RESISTORS 60p (8p)
200 SI PLANAR DIODES 50p (5p)
Sub min. co -ax. plugs & skts.

4 pairs 50p (5p)
REED RELAYS MIXED 10 for 50p (Sp)
MICROS MIXED 8 for 50p (8p)
ASSORTED RELAYS 8 for £1 (12p)
MIN. GLASS NEONS 12 for 50p (5p)
10 WAY TERMINAL BLOCKS

10 for 55p (5p)
QH BULBS 12V 55W 50n (Sp)
PAPST EXTRACTOR BLOWER FANS
100 cfm 4-+ x 4+ x 2in. E3-50 (28p)
Postage and packing shown in brackets'
Please add 10% V.A.T. to prices.

KEYTRON ICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON W8.

01.478 8499

ELECTRICITY(5vols)
ELECTRON ICS(6vols)
TELEVISION (3 vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon -type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy -
approach -to -learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The series
wilt be of ex-

ceptional vale in
training mechanic. and

technicians In Electricity,
Radio and Electronics.

I didn't know this subject could be so
easily presented. J.K. EarLifield.
Pleased to say how understandable your
books are-I now have a sound knowledge
of the subject. A.K.
Invaluable for my training as a Technician.

W.J. Stockport.
f am a green student and your manuals
have helped tremendously-thank you.

C.R. Ashton -under -Lyme.
Your manuals have been a great success
and have helped me in my studies at the
College. S.D. Tottenham.

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

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

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

BASIC ELECTRICITY 5 parts £4.50
BASIC ELECTRONICS 6 parts £5-40 
BASIC TELEVISION 3 parts £3-60 

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

FULL POSTAL
ADDRESS

MMMMMM .............
Everyday Electronics, July 1973342



PREMIER 800
STEREO AMPLIFIER

IA. used iii
SYSTEM '800')
A truly high quality stereo amplifier- compare the
irpecffication, compare the price. Output: S watts per
channel. Frequency response: 30-20,000 Hz -2 db.
Distortion: l a' Output Impedance 8 ohms nom. Inputs
equalised to 31*.I.A.A. Magnetic 4mV. Ceramic 100mV.
Tuner 100mV. Tape 100mV. Tape out 150mV. DIn
sooketa for inputs and outputs. Controls: Bass, Treble,
Volume, Balance, Selector. Mono/Stereo switch.
Stereo headphone socket. Attractive 'slim line design
black leatherette cabinet with aluminium front panel.
Sire 121, x 65' x 23",

ONLY £16.50
Mk. 11 Version available with Teak Finish Cabinet.
217.87. Carr. 50p.

PREMIER HI-FI STEREO SYSTEMS
SYSTEM "800"
Consiate of the Premier 500 Mk 11 all translator stereo amplifier (described
loft) Garrard auto/manual record player unit fitted stereo/mono cartridge
with diamond stylus and mounted in teak finish plinth with cover and two
cloth front loudspeaker ery-stems. Absolutely complete and supplied ready to
plug is and play. The 800 Mk II amplifier has an output
of 5 watts per channel with inputs for ceramic and
magnetic pick-up, tape and tuner also tape output
socket and headphone socket. Controls: Bass, Treble.
Volume, Balance, Selector. Mono/Stereo switch.
Headphone socket. Power Orli
off. Teak finish cabinet with 3
aluminium front panel. Size:
12}in faln

SYSTEM "TWO"
aa above but with
slotted front teak
finish loudspeaker..
Garrard SP25 Mk. III
and magnetic cartridge.

24610
Carr. 21-75

6.50
Carr. ti -75

SYSTEM "THREE"
- This consists of %Ms-GER KUVO3 stereo amplifier giving 6

watts rm. per channel with Base, Treble, Volume and
Balance Controls. Inputs for Magnetic and Ceramic pick-up,
tuner, tape in and out. Stereo headphone socket. Garrard
8P1.5 Mk_ III In teak finish plinth with cover and fitted
Sonotone 9TABCD diamond stereo cartridge. A pair ofHM Speakers dull:5- 0 lot- 260.00.-
x 9' fitted FOOT units complete 61.7.5

the matching system.

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL
SYSTEMS

PREMIER PARAGON
STEREO HI -Fl AMPLIFIER

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

sopineticatioa that is noun). only found with amplifiers
costing twice Its price. It has bass and treble slide con-
trols, volume and balance knobs, and eight push -buttons.
There's also a standard stereo jack socket on the Dont
panel, pins- a ceramic/magnetic cartridge switch and a
mains outlet socket on the back panel.
Specifications 10 + 10 watts Into 8 ohms. Power/frequency
response: OdB 10 watts into 8 ohms -3dB 20Hz - 25K/12.
Distortion typically less than 0-25%. Inputs for Magnetic
phono (4mV) Ceramic pbono (86mV) Radio/Tape (100mV).
High and low filters. Teak finish cabinet. Size: 125"
Si x 10i". £27.00 r. a P. 50P.
PREMIER STEREO SYSTEM '64'
Consists of the Premier Paragon Stereo Amplifier,
Garrard SP25 III in teak finish plinth with cover and
fitted Goldrtng G1300 stereo magnetic cartridge plus a
pair of Marsden Hall Annex 100 Loudspeaker Systems.
Complete with Free leads and plugs. £64''lissurance ti -IS

VERITAS STEREO/MONO SOUND MIXER
Battery operated audio mixer. Size 0 x 3 x suitable
for crystal microphone low united an, 1:11,0pb011e.
with transformer, radio, tape.
etc. Max. input ldiv. Max.
output 2.5v. Gain 6 dui.
Standard Jack plug socket
inputs, phonoplugs output.
Attractive teak wrest grala
finish case.

PREMIER PRICE £3130 P. I P. t5P

E.M.I. 13 x8in.
HI -Fl SPEAKERS
Fitted two 21in tweeters and
crossover network. Impedance
6 or 15 ohm. Handling rapa-
city 10W. Brand new.23.80P_

P. 50p

NEW PREMIER COMPACT
STEREO
SYSTEM

ee86-

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

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

sockets.
* Complete with all leads ready to

use.

PREMIER Carr. &
PRICE ONLY £31 .00 Ins. £1.50

GARRARD SP25 31%
In SINGLE RECORD
PLAYER FITTED
GOLDRLIG 500 MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
TN TEAM PLINTH
1VITH COVER.

PREMIER PRICE

216.86
P. St P. it

QUALITY RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE.STRETOHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENS1L12D to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped -attractively boxed.
TT3 3' 4.50' POLYESTER 400 DT8 51' 1800' POLYESTER 11'23
DTI 35' 600' POLYESTER 625 TT6 51' 2400' POLYESTER 22 05
SP5 5' 600' P.V.C. 465 SP7 7' 1200' P.V.O. 685
LPS 5" 800' ACETATE 55p LP7 7' 1800' ACETATE 825
DT5 5' 1200' POLYESTER 822 DT7 2400' POLYESTER 51.37
LPO 55' 1200' ACETATE 825 TT7 7 3600' POLYESTER 22-75

TAPE SPOOLS 752. V, 55', 7 25.
Post and Packing 3' 5p. n- Op. 7' 101, (3 reek and over Post Free).

"Litesold" Soldering Iron. Lightweight
-tv" pencil bit. Ideal for regular beach
Ilse and around the home. 25 watts.
240 volt A.C. E1.85 P. A P. 18p.

ALL PRICES INCLUDE VAT

METER BARGAIN
MODEL LT 102 INCITIKETER
A precialon made pocket sized test
meter, Ideally fruited for testing elec-
tronic circnits or electronic appliances.
Supplied complete with teat lead and
batteries. RANGES -DC Voltages: 15,
150, 600 (1,000 apV). AC Voltage: 15,
150, 600 (1,000 opY). DC Current:
150mA. Resistance: A -100K ohms.
(centre 2.5K ohms) S2-71 P. a P. 26P
complete with teat leads and battery

HI -FT STEREO
HEADPHONES
D e -signed to the highest
possible standard. Pitted

epeaker units with
soft padded ear muff..
Adjustable headband.
8 ohms impedance. Com-
plete with 6tt lead and
stereo jack plug.

22.471i:!?
ROGERS
RAVENSBROOK
8E311 -PROFESSIONAL
MODEL (as illustrated).
(List £18.50).

gp6E £12.10
AKAI £6.00ASE98
SENHEISSER
ED414

P. 0 P. 25p each

NEW BRANCH NOW
OPEN

56 GEORGE STREET,
LONDON WIH 5RF

Tel: 01-935 7197

E.M.I.
LOW NOISE
CASSETTES
in library cases
COO 48p
coo 70p
C120 92p
P. A P. 101'

LOW -NO ISE
COMPACT CASSETTES

Screw fixing -fully guaranteed.
In Library cases.

EACH 3 for 6 for 10 for

C60 3Ip ' 89p £171 4275

C90 44p ' £1.22 E2.38 L3.85

C120 57p £154 j £3.04 £495
P. & P. 10p each (3 and over 15p)

. I te,-Cistinsfi

23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel:01-636 3451 -I fiV.7.7
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111914 £/.2d P°STFREE
The I.C. Radio in a 7018 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.0. Sockets
Dual -in -fine Sr Zi9-Zap glui1J. 14 end 10 pin

Our Price tp per pin

PDR's S Thermistors
A156 75p G L23 £100 VA1005 15p
C21 15p R53 Et 32 VA1026 13p
CZ4 13p 054 £1-48 VA1033 13p
CZ1 3A 13p VA1 040 10p
E298 10/A258 rep VA1 053 10p
£29872/06 rep VA1055S 109
GLI 6 Cl VA1034 10p

Potentiometers

7 '

ler

5140 50140 50010
101n 100140 1MS1
25KS1 25040 2M SI
log or lin 1.5 switC11 (6 110. fin) 1 2p
log or lin with switch .
dual less switch

24p
40p

dual with switch 10K, 100K & 1M
log only 520
1014 log  10K antilog less switch 4061

Capacitors
dise ceramic low voltage
010F too Sp 0-16F 30N SP
-0226F 18v 5p 0-226F 6v Sp
0476F 12v Sp 0470F 3v Sp
ceramic plate 30V

10p1000pf 10p 47000pf
lop2200pf 10p 10,0 00

Ceramic - plate
Elpf 8-2pf

63V (C333)
330 72001

2-2pf 10pf 39pf 150pi
3.3pf 12pf 47pf 180µf
3-9pf 15pf 56pf 2200
4-7pf 18pf 680 270pf
5-6pf 22pf 82pf 330nf
6-8pf 270 100pf
all Sp. each

myrtle film 100V
1 000pf 2p 01µF 3p -0681.1F 4p
2000pf 2p 02µF 3p 1µE 4p
5000pf 2p -040F 3p -20F 5p

-050F 39

polystyrene 160V
10µf to 100000 in multiples of 10 15,22,33,
47 668. 3p each

metallised polyester 250V (0280)
01pE 3p 0689F 3i,20 -47µF Sp
015pF 3p -10F 4p -680F 11p

3p -15pF 4p 10F 13p
-0330F 3p -22µF 5p 1.5µF 20p
-047µF 3p -339E 69p 220F 24p

metallised polyester 400V (C281)
01pF 41p -0470F 6p 220F 10p
-015µF 443p -0680F 6p 33pF 14p
'022µF 4',p 1 pF 7p -470F 15p
033pF Sip -15µF 8p

Silvered mica 1% (>50pf) 500V
2.20-8200 7p 4-7nE-5600pf 199
1nF-22nf Op 6800pf--01pF 29p
2.7nF-3-6nF 16p
mixed dielectric 600V
-010F 7p 047µF 7p -229F 16p
-0220F 7p -0680F 8p -470F 24p
-0330F 7p -1 pF 9p 10F 33p

Slider Pots
Sing* Dual log
10K 10.10K or
2SK 25+25K lin
50K 50+ 501
100K 100+ LOOK Knobs
30p 50p 10p.

NEW LISTS
LOUDSPEAKERS SreCOILS AND INDUCTORS'
TRANSFORMERS 149. aplus

(postago Sp)

Resistors
1 watt 5% Carbon Film - low noise
Hi -Stabs
All E24 values 1p each plus 20.6 P. 7p for up
to 50 Resistors and a further 2p for each
additional 50. Deduct 33-i% for 100 of one
type or 25% for mixed orders over El in value.
1 W 10% Carbon Composition 3p each
2 W 10% Carbon Composition Op each
21 W 5% Wire wound 9P each -

5 W Wire wound 9p each
10 W wound 10p each

p e, p. 7p far up to 25 resistors plus 19
for each additional 25

tiiin in WO'S

6 volt O 500aA £1.50
9 volt:.. 50mA E7.50
6-6 volt. 50mA £2.50
9-9 volt. 50mA £2.50
71 volt for cassette recorders £2.00.0220F
6. Ti or 9 volt £3.00
3, 4i. 6. 7i. 9, 12'n 500rnA (Illus.) £3.99
Car Battery Converter fully stabilised so
provide 6. 73- or 9 volts £4.99

(p. & p 15p on all types)

Diodes 6 Rectifiers
AA11 9 9p BA1 56 15p
AA120 9p BA243 56p
AA129 Op 0A47 10p
BA102 25p DA79 9p
BA11 5 17p 0A90 7p
13A1 30 10p 0491 7p
6A145 209 04200 10p
BA148 20p 8Y100 15p
BA1 54 13p 137126 15p
64155 lap 0712716p

071 76 £150
071 82 £1.50
89250 23p
54001 6p
54002 70
N4003 8p
04004 8p
N4005 10p
0400612p
0400715p

at. -.:,..7,-.,5G5
Pr..-Z----.P.57:-Y

EA1000

stirrr

3 Wail
ArAc
AlsPlifiis.
Our Price inc. handbook
fiaill

Presets
Vertical or Horizontal
0'1 wan 5p 025 watt 720
100 11 LI 106 SI 100K SL 1M i1
250 2-5K SI 25K 11 250K fI 2.5M 0.
500 514 9 50K 11 5004 SI 5M 0

to r issa ts'x.
FY TUNER 2')+ k" 8%
chassis Wry 100 r lass 351%
tranalstonsea

..'+''.:' - e volt
operation.
OUR PRICE

s Watt
Audio
Arnpliiir05,5

Marching alerao decoder 0.07 Our Price £3-119
ABS for model list No. 11. Less owner, discount

PLEASE ADD
10% VAT

TO ALL ORDERS

MAR_ ORDERS: where no p. & p cnarse is shown.
a minimum of 7P aPP605, P. & p. on ovemss ordors
, charged al cost
,DRESS TO. M. . Dept

56. Fortis Green Road. London N 10 3H N
Telephone 01-883 3705

.

1013

Meat
TO5
TO18

5P

.....

50p

Sinks
TO66 1,-v

...... TOT 1Sp

Itiir, 41111N1 Powcr
Tsh 131)

',
,

D1810;2
for SL403D

15p

Transistors a Integrated Circuits
AC107 25p BCI47 lip BF136 15p 0061 lap 21,301 22p 2N3172 rep
ACiss 17p BCHe Sep 9P197 15p 00140 20p err1711 ma ESZ7330- 10pACt2) 150 130149 lap 10272 59p 0C170 Op 2141893 app zENE . .....
AC123 1Sp BC157 12p BFV50 240 0C171 310 2N2526 an 10p

SERIES -
1.00671 -£1.50

AC187K 25p BC169 15, RSX.21 26p ZTX103 1Sp 2raa55 410 ,,,,,,,,,,,,,,
ACiass 23p oars 87p 13U105/02 3,5 2TX.Rit 1Sp 2.1.7. 12p

L03671 41.50

AC133 23p 130235 lap s5r05A lap ZTY.330 12p 253702 120 uct. ..,,,

129 51.16940 67p 270302 20./ 2N-3704 fop

LosTri 41,0

141C1360 75p
A 0'20 200 eels Kr C1351 £1.00ap, B01

eels,
A0140 32 Rip SIPS'S,/ 40o ZTX-033 20p 2143705 100 .,,,a, L, .

B0131/214.P. 16PF103 37p Z7X324 250 2133726 lip .Tc..ABA13140 40p - -
°A01511 .... 140p NIPF104 Sip ZTX.941 20p 2N9/07 15p

14501010A 55P.60162; "'.1. BF100 21p roPF105 Op ZTX500 150 2N3708 12p u.... ....,..
Arlic lip 6F167 20p NPF106 45p ZTX501 15p 26,9760 120 $1.4030 £1.90AF115 lap 9F179 the 002111 400 21-X502 zoo 2N30e 12p TA. £150
AF116 11Ip BP& 259 0035 ITI503 17p 12p

mixed dielectric
10000} 6p 6800pf Op000 V -1pF 120
22000 Op -01 pF 9p -22µF 22p
3300pf 6p -022pF Op -470F 30p
47000 Op -047µF 12p
Ceramic
12KV.d.c. 8KV.d.c. HI -K 750V.
100 Op 200pf 9p 100004 50
15µf 920 22001 920

22 Op 2£00f :pp 2000ppff 55pp6Opfpf

Op 27001
820 9p 300pf 9p 5000pf 5p
1 00pf Op 750V DISC 10.000pf 5p
1 20pf 9p 470pf 5p feed-
140pf 9p 1000pf Sp through
150pf 9p 5000pf 5p
180611 10,00001 5p 1000pf 5P

Mu/lard

CAP
,,F

a Siemens
Electrolytics

VOLTAGE
4 62 10 16 25 40 59

Feroboord
40p 253711

AF117 180 13F181 13p OCal 139 ZTX504 SOp 2143619 25p

,L,
?1175 " 7*

Copperolad Plain

0.1" 0.25" 0.15"2K" x I"5,AF130 by BF184 25p 0C4.5 15p ITX13i 25p 2143509 15p pA709C 45p
Ben" 10p 13Fras we 0071 lip Mar lip 2N9004 lip 0710 SSP
BC108 lap BF194 15p 0072 17p 214705 12p 209905 21p 0A7Z3C Man
EIC100 lip BF105 15p 0076 150 20708 15p 253906 lap PAMC "P

---,--
1.5i

10
15
n
33
0
es
ice
150

220
330
470
530
10:0
5co

2203
IXO
4

-- --
Rs
6p
Sp

SO
80 6P

eD

- - 6p - 6P - 620- ap - 6o - 5p -- eo - 59 6P eo

IP - eo so so 121,- Sc - 6p 69 10P 12Pip 10p 12p 18p40 - 65, 10P 21P- bp 10.3 - 12p 18o 40p- 1Cp - 12P 16P 211/ -
10p - lop 121p are 40p 60p

UP 80- 15P 21Ia P3P 45C1 550 nip- 21P
21p - 030 75P 101P -

21S" X 3&" 20p I6P (9) 101)
234" x 5^ 24p 21p(7) 12p
3%" 43/4:',.. cow /4 DC_Ol, ROTARY MAIN,

x 3%" 24p 21p (16) -
3/6"x 5" 27p 27p (10) 17p
IT' x 215" 67p 50p 17p17"IPx 3**" 90p 70p 52p
17^ x 5" - 750

Spot -face Cutter -34
Pin Insertion Tool 47p
Terminal Pins 14 per pads of 36

NEW LISTS
BOXES. CHASSIS, etc.
TRANSISTORS, I.C.'s, etc.

(postage Sp)

Aluminium Noires

4:?* 1;9 44"44/1g, 4.
.7,

Flom . .-
Socket .4 Coo. MY ;04 £1.]0 8v- tee/*/7./.r., 61,

' ' --'
(Flub)

?,,r: 41.4.5P4P. MP SINGL£ w

lc --./. 41110"
Bp

'
25p,.. Cow

Sorrow  ?APO' \\ :. I Ps'. 12 aPlY
lo 4 waySocket 1 cr.,

3 apple
2 uno,,8P7005P4 F*1" ".7

Plow SLIDE
-

1 CAP
PF

VOLTAGE
16 25 40 54-

50)
mill
MO20µo40P

,app

40036400-
33p 40p
50p -- 750

509 - -
750 33P

75P ii751/ .

Ounitly Priam on application

Including Issseplate end screws

No. I. W. D. Prize p.& p.

(7) 2&" x9A" x RS" 35p Op

(8) 4" x 4" x 111" 35p Sp
(9) 4" x 2%" x 114" 350 811

(10) 4" x 514"x 114" 400 Sp
II 4" x214" x 2" 350 8p
12 r x2 xl 32p gp
13 6" x 4" x2" SOp 10p
14 7" x 5" x 21/2" 58p 12p
15 8" x 6" x 3" 7Sp lop
10 10" 0 7" x 3" 85p 20p

Nue
T

5P ' D. P.O

mclored
17p

A,B or C TERMINALS

a, t3µpoen TOGGLE

Lovotpeolor raker 4n.-. plus.' 5. P. S.T.

Plug Avoilliale en Re,. Block, Green, SanPi Soldw olYwrwo-1S0v. I A
Wstriv, Yollw, Blue and Grey. CorPorrn 12 R. or coned lip

18 s.w.g. Enin Mail-

Bp .alt Saba Ago, 'O..'
180 0.9.0.T.

Lossiewskor ao 2504. l A,,, tem PLUG. Srockdolo sane 26p
too .1,81 C.w.o. Gory)

Nowa,

lii-Volt Electrolytics
I: 2:4: 661E 4599 140 3217 4509 200
16uF 4505 15p 506E 3509 280
8 . 8pF: 450 8.9 18p 32-326E: 350 VW 25p
8-166E:450 V.W 24 32 32:4: 450 V.W 43p
16  16pE; 450 9.W 250 50-50µF: 350 9.19 35a
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SAXON
SA25 - SA35 - SA100

LOW-PRICED AUDIO MODULES

FOR DOMESTIC
& COMMERCIAL
USE

New Versions using 3A
'Plastic Power' Driver
Transistors Now Available

ENTERTAINMENTS LTD.
STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS.
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

THESE THREE MODULES HAVE ENJOYED UNPARAL-
LELED SUCCESS DURING THE FIRST FEW MONTHS OF
THEIR BEING MADE AVAILABLE TO THE GENERAL
PUBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE
CAN NOW OFFER FAST DISPATCH ON MOST OF OUR
ADVERTISED ITEMS, INCLUDING THESE THREE
MODULES.

SA25 22.95
25 WATTS RMS. 7 transistors 7 diodes

SA35 E,4.45
35 WATTS RMS. 7 transistors 7 diodes

Carr.
free

SA100 £10.90
100 WATTS RMS. 11 transistors 6 diodes

carr
Iee

OTHER SAXON PRODUCTS . . .
120 WATT HEAVY DUTY MODULE £13-90 20p carr. or with supply

40p
carr.

Featuring a rugged class A driver stage, this module will
run from all our mixers, etc., and most other makes of mixer.
It delivers 120 watts into an eight ohm load and employs 4 T03
can (115 watt) output transistors.
SPECIFICATION
Power output 120 watts into 8 ohms
Freq. response 20-20,C00 HZ 205
Input sensitivity 200 mV into 10K
Construction Fibreglass board
Size x 4- x 4'(5" with supply)
Low distortion parallel push-pull output stage.

£1895

NEW 1:0,,;"paptlyvers'on £27-90

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reliable unit operates from amplifiers with
outputs from 5-100 watts. Does not impose a heavy load on
the amplifier, or, if connected In the wrong polarity, cause any
damage, as with some units.

Operation Is simplicity itself and the unit Is fully fused. The
unit is supplied to function from bass notes but may easily be
converted to respond only to treble or mid -range notes by the
addition of components costing less than 5p.

28.90 cart.
free

THREE CHANNEL SOUND TO LIGHT UNIT
Handling the total of 3000 watt (3kw) this unit Is unique for Its price in that not only bass, middle and
treble but also master controls are provided. Two amplifier sockets eliminate the need for split leads.
etc. Supplied In Tough Steel case for free mounting or panel fixing. 21 9.75 carr.Fully guaranteed.

30p

ALL THREE MODULES HAVE OPEN &
PROTECTION, AND THE SA100 IS PROOF AGAINST
OVER -DISSIPATION & FAULTY INDUCTIVE LOADS.
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE
EXTRA -ORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response

Distortion
Loads

15-40,000 Hz - 1dB

0 27 at 1 kHz
4 to 16 ohms

Quiescent current 15 mA
Noise Better than -75 dB

Supply voltage SA25/35 25-45 volts
SA100 40-70 volts

Size 4 x 4' x (SA100)
4" x 3" x 1" (SA2.51SA35)

Circuits, connecting instruction and application data are supplied
free with all modules.

MONO VERSION £0-50 carr. 20p (As Illustrated. S.A.E. details 9 volt operation) Outputs
1 volt RMS

215.80 cart.
30p

SAXON STEREO
CONTROL UNIT

Two decks, and lull headphone monitoring. The unit is mains operated and measures 175' x 3' x 4' deep
and is finished with a smart white on black facia. The controls are: Left/Right deck fader, volume, bass,
treble, Headphone Selector and volume, Microphone volume, bass, treble. mains or)./off.
THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM-
PARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.-Stereo only has mic Input.)

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES
PU45 Unstabilized supply for 2 SA25/35 £4-90
PU70 Unstabillzed supply for one or two SA100

£7.75 carr. 40p
PS45 Stabilized module for 2 SA25's or two SA35's

4350 carr. free
MT45 Transformer for above, heavy duty £2.115 carr, 20p

MT30 Transformer for unstabilized supply complete with
rectifier diodes mounted £3-50 carr. 20P

PS70 Stabilized supply module for one or two SA100's
carr. free

MT70 Transformer for PS70 £4.90 car, 40p

ALL MODULES ARE BUILT ON
GLASS FIBRE P.C. BOARD

AND ARE SUPPLIED FULLY TESTED

COMPLETE AMPLIFIERS
CSE 100. £34.90 carr. free
This versatile unit is now available in a black vynide
case and so represents even better value than ever
dell,erino 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. Ideal for Mail groups D.J.S., etc.

SAXON 100 £4850 carr. free

i 1. 4 r, 4, 4; 4/.. 1

   ',SAXON '--....

With an RMS output of 120 watts speech and music,
100 watts continuous power, tour 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
cast.

LOUDSPEAKERS British made bargains!!
12. 25 watt 8/15 ohms £5.95 carr. 30p. 15. 50W.8/15 ohm £.1450 czar. 50p.
12' 40 watt 15,000 gauss magnet system 8115 ohm EH -SO carr. 400.

A.K.G. MICROPHONES suitable for disco, group or general P.A. use.
D11 DHL IDEAL DISCO MIKE ONLY 59-45 (rrp £1100). SEND SAE FOR

OUR AKG PRICE
LIST. DISCOUNTS
ON ALL MICS.All prices subject to VAT at standard rate

600 Watt 3 colour Light
Boxes Smart Rexine
finish £15 carr free.

Orders and personal shoppers to:

SAXON ENTERTAINMENTS LTD., 327-331 Whitehorse Rd., W. Croydon, Surrey. CR0 2HS.
Telephone 01-684 6385
Hours 9.30 a.m.-5.30 p.m.
TRADE & EXPORT ENQUIRIES INVITED

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

1.1 & 40 MAYES ROAD. LONDON N22 6TL 888 3206

7" X 4' LOUDSPEAKERA top quality
speaker ideal where
small size is import-
ant. Manufactured
by E.31.1. fora well-
known hi -fl sot
maker. Size: 7in. 0

4in. Impedance: 8 ohm.. Flux:
38.000. Max. Free range: 9011z to
12kHz. Power handling: 5W.
Unbeatable. Price: 11430. Free
postage ou this item.

ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN
OAR AERIAL
6 Section
Extended Length 100cm
Length under Fender 40cm
Cable Length 12.0cm
complete with

IA
Fixing

Bracket an 7C
ControlScotch

plusP.

CRESCENT"
al ID OD DIGITAL

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

follow iniauctions
 * Printed circuits made to

make construction as simple
as possible

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

All for the prim of the com-
ponents. 22260.-i-50p. P. di P.
Please send S.A.E. for more
information.
MINIATURE RELAY
6 reit 70 ohm.
Single Pole Changeover.
Approx. size e II" x 1' x

40p plus 6p P. & P.

MAIL ORDER
DEPT.
No. I I

MAYES RD.
LONDON

Nil
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

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

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

TRI-VOLT BATTERY ELIMINATOR
Enables you to work your transistor
radio, amplifier, or cassette. etc. trorn
A.C. mains through this compact
eliminator. Just by moving a plug

you can select the voltage you require- 5s. 74v
or 9 volts. This means all your transistor power'
Pack applications can be handled by thin one unit.
Approx. size: 2r a zr x 3r. OUR PRICE -
£2.750 + 10p. P. & P. Same model suitably wired
for the Philips Cassette - MOO -1 10p. P. A: P.

S. G. BROWN DIPLOMAT" MONO/STEREO HEADSET
Finest quality British made l.ightw Ight
Incorporate ceramic plOZO electric t atisducers.
Specijicariour -Frequency-20-17,6 0 CPS.
Impedairee=Predonrinantly capacitive. at .00IMFD
per earpiece eau be regarded as 150K at 1 keg.

Please Mellon: 10p per set P.P. A Bargain at LI-50 each Oct
Weight-8.5oz. (98 grated.

LOW VOLTAGE AMPLIFIER Few only at £1.75a transistor amplifier complete plus 13p P. & P.
with volume control, is suitable
for 9V d.c. and a.c. supplses.
Will give about 1W at 8 ohm
output.
With high IMP input this am.
plifier will work as a record
player, baby alarm, etc.. ampli-
fier_

LOUDSPEAKER BARGAINS
E.M.1. 450 set 3. 8. 16 ohm
88.75 plus 38p. P. & P.
E.M.I. 350 act 8 ohm.
07-00 plus 38P. & P.

-311THI LOUDSPEAKERS
21' (67nina) 40obro - 50p each
2i" (57,om) 800Mo -- 60p eaeb
Please include 5p. P. & P. up to 3
Mini -Loudspeakers

"CRESCENT" BUBBLE
LIGHT snow
PROJECTOR

150 watt.
Cons ection Cooled.
At 350t the projected in
16ft.

MOTOR
One Rev per Two Min.

LIQUID WHEEL
fi." Diameter 3Iultioolour

The motor is fitted to  the
Projector and can only he
purehtoicil as a single unit.

-The Liquid Wheel however
Is our standard very popular

del and may he purctra.egl
separately,
A BARGAIN AT -
Projector with Motor, ready for
instant use 115-00.
6. Liquid Wheel L5.00

020.00
plus 30p P. zi 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, 71. or 9 volts and Is
transistor regulated. Ap-
prox. size 2}' x ar X 2"
Very easy to fit and a
real money saving device
for 6240 + 109. P. A P.

WAFER SWITCHES
1 pole 12 way
2 pole 9. way
2 pole 3 way
9. pole 4 way
2 pole 6 way
3 pole 4 way
4 pole 3 way
18p each. Please Inc.
5p P. & P. Up to 3
tor -Rehear.

From 1st April. 1975, will you
please include on your Total
(Goods plus Postage and Pack-
ing) Value Added Tax at the
Standard Stated Rate.

"CRESCENT
BEAT SMITE"
SINCL.E
CHANNEL
SOUND TO
LIGHT 'UNIT

This fantastic little box
approx. 4. X 3" x 24," 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 sensitise level
control the unit is freiegl and can
not harm your amplifier.
A 13argaln at 17-50 P105 10P
P. h P.

AL20 5 WATT AUDIO AMPLIFIER
A low cost high quality 5 watt amplifier
designed for use in stereo system's, record
players and other audio equIpnient.
Supply Voltage = 9 to 30 volts.
PrequeocY - 50 to 2.5 khz.
Overall Sim = 3^ x 21^ x 1" aPPrnx
Pull technical data and diagrams with each module.
All guaranteed and a bargain at 22.83p plus Sp P h P.

POTENTIOMETERS
All types I" awl less diameter.
SINGLES DUAL

OK Log or 5K
IRK Lin Less 10K

..F51( Switch 25K Legg
s

100 ...FOS+ 100K50K Switch
250K Double 4550K 40p.
500K pole 500K each

174 Switch im23124p
ea,

2M

Up to 3 Pots. Please add
5p. P. a: P.

MINIATURE
RELAYS
Brand new
range of

'into lade Relays.
Size- .11. x

Relays.
Size-

two changeovers with
250W. 1-5A contacts and
suitable for fitting on 1111
Veroboard,
Type Volts Current Ohms.
27/A 12v 1752/A 70012
21/A 12v 28M/A 430(2
ci2IA 6v 3331/A 18512

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

e
SINCLAIR IC12

41.00

Max. supply 28V, Power 6Vs,
RMS. Complete with free printed
circuit board and 44 -page instructior
booklet.

SWANLEY IC TOMORROW -
L2.50

The World's most powerful IC
amplifier_ Similar to the above but
operates at 35V max. supply and
gives 12W RMS output. Manu-
factured for us by a leading semi-
conductor company. Supplied with
our instructions and a 6 -month
guarantee, but no printed circuit.

SINCLAIR EQUIPMENT

Z30
PZ5
PZ8
AFU

4350 Stereo 60 t. 30
4347
£6,60 ZSO L4.25
f4.50 PZ6 06.40

Transformer for PZ8 03.95.
Project 60 tuner 41640.

EXECUTIVE
CALCULATOR £5000

PROJECT 60 KIT 03.50
Our extremely popular kit contains
the extra capacitors, din plugs and
sockets, cables and fuseholder
needed to complete Project 60.

KITS FOR ICI1 AND IC
TOMORROW
Except for the power kits and
speakers all items suit both
integrated circuits.
DELUXE KIT
Includes all parts for the printed
circuit and volume, bass and treble
controls needed to complete the
mono version 1145. Stereo version
with balance control 13-30.
POWER KIT FOR IC12
A set of components to construct a
28V 0.5A power supply 03.27. Also
suitable Sinclair PZ514.97.
POWER KIT FOR IC
TOMORROW
A set of components to construct a
35V IA power supply CHM-
LOUDSPEAKERS FOR 1012
8 ohm types. 5-01140. x
L145.
PREAMPLIFIER KITS
Type I for magnetic Pickups. mitt.
and tuners with 3 position equalisa-
tion switch. Mono model L1.20.
Stereo model a.m. Type 2 for
ceramic or crystal pickups. Mono
60p. Stereo 1140.
SEND S.A.E. FOR FREE LEAFLET
ON KITS AND TBA651.
S-DECS AND T-DECS

S-Decs L1.44
T -Dec 4248
p-Decs A (3.00
16 dil IC
carriers L1.20

IC RADIO CHIP TBA651 03.10
The world's most advanced IC radio
chip. Contains RF Amp, oscillator,
mixer, IF Amps, wide AGC
circuitry and voltage stabiliser.
With data coo. Send S.A.E. for free
leaflet. Kit of resistors, capacitors
and IF filters LI 45 extra.

SWANLEY ELECTRONICS
32 Goldsel Road Swanley Kent BR8 8EZ
Postage 10p per item. Please add 10% extra to total cost of order for VAT.
Official credit orders from schools, etc., welcome. Full lists 10p post free.
Send S.A.E. for free 8 -page book on IC TOMORROW, IC12 kits and TBA651.

PARKERS SHEET

METAL FOLDING
MACHINES

HEAVY -VICE
MODELS

With Bevelled Farmer Boss
No. I. Capacity 18 gauge mild steel 36in. wide .. 117 00 carr. SOp
No. 2. Capacity 18 gauge mild steely 24in. wide ... L12.00 carr. 38p
No. 3. Capacity 16 gauge mild steel x 18in. wide ... LI2-00 carr. 38p
Also new bench models. Capacities 36in. x 18 gauge £3500 24 in. x 16
gauge 1E32-00. Carriage 75p. Add 10% VAT to total price of -machine &
carriage.
End folding attachments for radio chassis. Tray and Box making for 36in.
model. 27}p per ft. Ocher models In p. The two smaller models will form
flanges. As supplied to G ment Departments. Universities. Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.
A. B. PARKER, Folding Machine Works,
Upper George St., 1-teckmondwike, Yorks. Meckmondwiko 3897

Success in the G.C.E
Make use of this vital passport
to every worthwhile career.

Guaranteed ICS coaching
brings you expert home tuition.
All books supplied.
Write for free prospectus to

C S
(Dept. 231M), Intertext
House, London SW8
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Ell-PRE-PAIIC
SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD

COMPLETE TELEPHONES
EX. G.P.O. NORMAL

HOUSEHOLD TYPE

ONLY CI -041
POST & PACKING 38Sp EACH

TELEPHONE DIALS
Standard Office type.
Guara

Pontnnteed

i working order.

ONLY 271p
POST & PACKING 161-p

TESTED AND GUARANTEED PAKS

a" 4 T.14007000 piViei,r,`,;,,V.:`

"1 10 Reedi7g
899 200 1,',:,;:;j:n`':.?by':'Z'ar:

55p
55p

HS 250 Minet Resistors. fg'quantity oantdy wee

55p

55p
H7 40 type: and

Resistors. Mixed ssp

"' 2 irit,c7.11-`;?.1,11,t":"``'" 55p
H23 " 0020011/213 PNP

"3° 20 AMT.Z;,.7.^
14"

mo Itrrai1 Gold
td

Unmerited.

55p

55p

55p

H38 30 loadzrt Traneisors, NPN ssprionn.rwpL

H" 1
Vlejr96;.d4CF Circuits, IVZ945 SSP

"40 20 UPYIrSlaninotIC16-113-S SSP

H41 2 S:2,1..,:wer..fre811171'3'2 5$p

UNMARKED UNTESTED PACKS

866 150 tliisnr.rn.aLi Diodes 55p
8" 200 Iirl';';,;<TI,Tig!1", STZ!.57.1?,<1 55

Germ.

BM loo Silicon o loDI,Ver affk'w ssr
B46 I00 V119?,radn'c 55p
Bag 50 Sil...T,raerins.00200NPN.IINP

2g1706A, BSY95A,
55p

RI so 27ri.i-p.AnuamndT;taFnsiators 55p
H6

40 is)OViiZ°r- Diodes 55p

"l? 20 3znzi.v5,:on Stud Rectifier; ssplrs

HIS 30 -7ramiztmS:nliecgnjt.ectrfi....

" '6 15
Expe.imenseri Pak of
Inc d Circuits. Dana
supplied

H2O 20 131;m12:1,7,:gs:. SZc:/d1 ers ssp

"34 I r.1;rSTI';:oni7873 Gr7:G"r". 55P

55p

55p

MAKE A REY COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
ncapsulsted block will turn any
0-ImA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
mem.

X1.10 each

se,

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.

600
000 Silrisco nsnlarnnaarrkpeldastito,.cnttreasntsei,s;

1 factory clearance. A random
sampling showed these to be of remarkably
high quality.
Audio PNP, similar to ZTX500, 2N3702/3,
BCY70 etc.
Audio NPN, similar to ZTX300, 2N3708/9,
BC107/8/9, BC 168/9 etc.
Please state Audio NPN or Audio PNP when
ordering.
ALL AT 500 for £3.30. 1,000 for E.5.50, 10,000
for £44 F. & P. 111:3'1000.

OUR VERY POPULAR 4p TRANSISTORS
TYPE "A" PNP Silicon alloy, TO -S can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "G" NPN silicon similar ZTX 300 range
TYPE "I -I" PNP silicon similar ZTX 500 range

RELAYS
VAR

FOR

El .1 0IOU TPES
P & P

S
27

Y1-

Our famous PI Pak is still
leading in value for money.

Full of Short Lead Semiconductors & Elec-
tronic Components, approx. 170. We
guarantee at least 30 really high quality
factory marked Transistors PNP & NPN,
and a host of Diodes & Rectifiers mount-
ed on Printed Circuit Panels. Identifica-
tion Chart supplied to give some
information on the Transistors.
Please ask For Pak P.I. Only SSp.
I 1p P & Pon this Pak.

A CROSS HATCH GENERATOR
FOR £3.81 1 ! !

YES, a complete kit of parts including
Printed Circuit Board. A four position switch
gives X -hatch, Dots. Vertical or Horizontal
lines. Integrated Circuit design for easy
construction and reliability. This is a project
in the September edition of Television.
This complete kit of parts costs £3.85,
post paid.

A MUST for Colour T.V. Alignment.

STEREO DECODER .24.95
A ready built unit, ready for connection to the I.F.
stages of your existing FM Radio or Tuner Unit.
A cell -tale light can be connected to show the
presence of a Stereo transmission and correct
operation of the Unit,
The Unit is in the form of a small printed circuit,
and no further alignment is necessary, as all preset
adjustments have already been carried out at the
factory.
It is recommended that a L.E.D. is used as the
indicating light and a suitable device iz available
from us g
Supplied with necessary instructions and written
guarantee.

FREE CATALOGUE
FOR

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

100,000
Plastic Power Transistors in stock, more on way

NOW IN TWO RANGES
These arc 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available in

most shatteringly lowNPN or PNP at the mo prices of
all time. We have been selling these successfully in
quantity to all parts of the world and we are proud to
offer them under our Tested and Guaranteed terms.
Range I. VCE. Min 15. HFE Min IS.

1-12 13-25 26-50
40 Watt 129 20p I BO
90 Watt 26Ip 24ip 229
Range 2. VCE. Min 40. HFE Min 40.

1-12 13-15 26-50
40 Watt 33p 3Ip 299
90 Watt 38ip 36}11 TIP
Complementary pairs matched for gain at 3

ea1 1p extraper pair. Please state NPN or PNP on
order,

INTEGRATED CIRCUITS
Ws stock a large range of I.Cs as very competitive
prices (from I I p each). These are all listed in our
FEE, Catalogue, see coupon below.

METRICATION CHARTS now available
This fantastically detailed conversion calculatorcarries

thousands of classified references between
metric and British (and U.S.A.) measurements of
length, area, volume, liquid measure, weights etc.
Pocket Size 15p. Wall Chart

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 1619 eachl Now new low profile
16 pin type at 18p each f type

BOOKS
We have a large selection of Reference
Technical Books in stock.
These are just two of our popular lines:
B.P.I Transistor Equivalents and

Substitutes:
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The Iliffe Radio Valve & Transistor
Data Book 9th Edition; p. & p. 23Sp.
Characteristics of 3,000 valves and tubes,
4,500 Transistors. Diodes. Rectifiers and
Integrated Circuits.

Send for lists of publications.
N.B. Books are void of VJLT.

11111 11.1 MI MI
Please send me the FREE Bi-Pre-Pak Cotedogue.

II NAME

I

and

40p

75p

ADDRESS

ALL PRICES INCLUDE 100/ VAT
MINIMUM ORDER 50p. CASH WITH ORDER,
PLEASE. Add I 1p post and packing per order

IiiOVERSEAS ADD EXTRA FOR POSTAGE

MIME MI 11111MEI0
1

BI-PRE-PAK LTD
CO. REG. No. 820919

DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF

TELEPHONE: SOUTHEND (0702) 46344
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everyday
electronics 71XATS

AGE -LESS APPEAL
The much talked about "generation -gap" is

conspicuous in our pages-by its absence. The
age -less appeal of electronics is clearly demon-
strated by the correspondence we receive. All
age groups can be identified, from schoolboys
to senior citizens.

Of course it's really no surprise that en-
thusiasm for practical involvement in electronics
starts young. Electronics in all its various
manifestations is very much part of every-
day life. It is natural enough for those of
a practical bent to seize the opportunities this
subject offers as a worthwhile hobby. And it's
a safe bet that many of the future generation of
professional engineers will have cut their teeth
in their early teens through experience in
building EVERYDAY ELECTRONICS projects.

The teenager with his simple radio receiver or
pop music effects unit will become the house-
holder of tomorrow, with new responsibilities
and different situations to meet. He will find
that electronics awaits to be exploited in and
around the home, for the benefit of all. Here
perhaps is the hobby at its selfless best, for the
end result can be of genuine value and useful-
ness to all members of the household.

Time marches on. Yet enthusiasm does not
wane. Indeed with advancing years a re-awake-
ness of interest seems often to follow. Thus
many are destined to become life long devotees
to electronics, following an early introduction
while still at school!

Our August issue will be published on Friday, July 20

Yet there are, additionally, those "late re-
cruits" who first take up an active interest in
electronics at a mature age. Retirement pro-
vides extra leisure time, and home construction
is just the kind of activity to keep one usefully
occupied, and at the same time in touch with
developments in an ever-changing technology.
It's a good prescription for keeping young in
mind, as quite a few of our readers will agree.

Thus we span the ages. This is reflected in our
pages by the diversity of applications of the
constructional projects. But all enthusiasts have
a very definite common bond, which overrides
any discrepancies of age or personal preferences.

ECONOMICS
Cost is a very important factor, especially for

those at either end of the age span. We are
very conscious of this, and all designs published
are planned to keep the material cost to the
minimum. Our practice of quoting an approxi-
mate total cost for each project has been warmly
welcomed by readers.

These suggested costs are realistic. They are
based upon known prices prevailing; thus, if
anything, they are likely to be on the high side,
rather than low. By carefully shopping around
it should be possible in many cases to effect
savings on the figure quoted.

EDITOR F. E. Bennett ASSISTANT EDITOR M. Kenward B. W. Terrell B.Sc.

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

ADVERTISEMENT MANAGER D. W. B. Tilleard

Cr IPC Magazines Limited 1973. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.

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

Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4201
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F
EW, except very expensive tape recorders,

have mixing facilities so that one can
simultaneously mix speech, music etc. and also
fade them in or out as required. The signal
mixing unit to be described overcomes this
problem and will allow independent mixing and
fading of signals from a microphone and two
high level (music) signal sources.

The microphone input is suitable for micro-
phones of medium impedance (200 to 1000
ohms) or very low impedance microphones with
matching transformers having the usual semi -

high output impedance of around 10,000 ohms.
The microphone input is not suitable for crystal
microphones which have a very high imped-
ance.

The two line inputs are suitable for any
signals of 100mV or more, such as those from
a hi fi pre -amplifier or another tape recorder.

The output signal level available is, averagely
1 volt r.m.s. at fairly low impedance and there-
fore suitable for the radio or line input on

A "must" for
the tape
recorder enthusiast.

practically all tape recorders; it can also be
connected to any amplifier input rated at around
500mV.

PASSIVE NETWORK
As with all passive mixing networks i.e. a

signal mixing circuit with no amplifier, there
is a loss of around 12dB due to the nature of
the network. This loss must be recovered if the
mixer is to be of any real use and to do this
it is necessary to employ an amplifier after the
mixing network which, in the case of the circuit
given in Fig. 1, consists of the three potentio-
meters, VR1, VR2, and VR3, and the series
resistors R7, R8 and R9.

The line amplifier, as it is usually called, is
TR3 which not only recovers the signal level
loss but provides an additional gain of about
6dB. The microphone pre -amplifier is of course
necessary to amplify the normally very small
signals obtained from a microphone and which
may averagely be only a millivolt or so.

CIRCUIT DESCRIPTION
The complete circuit diagram is shown in

Fig. 1. Transistors TR1 and TR2 form a direct
coupled pair microphone pre -amplifier with an



MIC PRE -AMP MIXING POTENTIOMETERS LINE AMP

C3
5pF

I
TR2
PN109

ION/OFFI
C7

R11 R12 s2.50pF
68kfl 6-8k11.

Fig. 1. The complete circuit diagram of Audio Signal Mixer.

input impedance suitable for microphones of
200 to 1000 ohms or very low impedance 25 to
30 ohms) microphones having a matching trans-
former with a medium to high impedance
secondary.

The gain control for the microphone pre-
amplifier is VR1 and this is connected, like
VR2 and VR3, via a series resistor to the input
of the line amplifier TR3. The gain of TR3 is
set by the inclusion of resistor R14 in series
with the emitter bypass capacitor C5 and which
introduces negative feedback. The three gain
controls VR1, VR2 and VR3 are slide type

potentiometers of 10 kilohms each.
The circuit will operate quite economically

from a PP6 9V battery as the total current
consumption is only 2mA.

The frequency response from all inputs is
20 to 20,000Hz ±1dB and the signal/noise per-
formance with reference to 1 volt r.m.s. output
is -50dB. The microphone input has a sensi-
tivity of approximately 0-1mV for 800mV
output and each line input a sensitivity of,
400mV also for 800mV output.

Harmonic distortion reference to 1 volt r.m.s.
output is less than 0.2 per cent. The mixer

Components .

Resistors
R1 12kS1
R2 18041
R3 1501(1)

R4 5601)
R5 68012
R6 6.8kC/
R7 15kS2

R8 151cf2

R9 15k1)
R10 10k0
R11 68k12
R12 6.8kil
R13 1kt-2

R14 1k0

SEE

TALK

All 4 watt carbon ± 10%

Potentiometers
VR1, VR2, VR3 lokn log. slide type (3 off)

(Eagle type RR5 supplied with knobs)

Capacitors
C1 5uF elect. 12V
C2 50uF elect. 12V
C3 5u.F elect. 12V
C4 5uF elect. 12V
C5 50uF elect. 12V
C6 5,uF elect. 12V
C7 250uF elect. 12V

Transistors
TR1 PN109 or BC109 npn
TR2 PN109 or BC109 npn
TR3 PN109 or BC109 npn

silicon
silicon
silicon

Miscellaneous
S1 on/off d.p.d.t. slide type
SK1-SK4 standard Jack sockets
B1 PP6 9V

Plain Veroboard 0.15in. matrix size 2 x 3fin.
(2 off); half inch spacers 4BA or 6BA clear-
ance (2 off); aluminium angle ixix
(2 off); 4BA or 6BA nuts and bolts; battery
clips; Universal chassis parts (Home Radio
Ltd.) or other suitable case materials; plain
Veroboard or aluminium for sub -chassis.
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Fig. 4a. The layout of the com-
ponents on the line amplifier board.

FRONT PANEL

131
ve

VR1

-(111:13-
VR2 t 0-° MDR: TR3 R1d

VR3 COM R11
c +

m 000000000oo 000000000o
L 0

C4 R12, UC6

A

8
C

E

1 2345678910 12 14 16 18 20 22 24
0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 o 0 0 o
O 0 0
O C5
O

R13
O R7

MM24

M 0 0

SK4
S1

0O)
0

J - o1K 0
o/ 0 oH 1--. o

G o o
FF. Nth / o
E o

MOUNTING HOLE 0
O 0 o
C 080 6 0
A 0 000000000000000000 000

1 2 3 4 5 6 7 9 10 12 11 16 18 20 22 24

SKI -4 TH LINE VR1-3 EARTH LINE BATTERY-ve

Fig. 4b. The layout of the com-
ponents on the microphone pre-
amplifier board.

LINE AMP MIC PRE -AMP
COMPONENT BOARD COMPONENT BOARD

SUB -CHASSIS

ANGLE
MOUNTING
BRACKETS

SOCKET EARTH LINE

Fig. 5. Complete wiring details of the Audio Signal Mixer.
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therefore has a performance comparable with
the best domestic and semi-professional tape
recorders.

SUB -CHASSIS
The prototype unit was housed in an alu-

minium Universal Chassis size 7 x 5 x 3M. but
any similar case will do. The front panel layout
and drilling details are given in Fig. 2.

The three slide potentiometers VR1, VR2 and
VR3 are mounted on a sub -chassis spaced half
an inch behind the front panel so as to
accommodate the fairly long slider arms.

The sub -chassis is a piece of plain Veroboard
with slots and mounting holes cut as detailed
in Fig. 3; this could, if desired, be 18 or 20 s.w.g.
aluminium.

Mount and secure the potentiometers on the
sub -chassis making sure that they are all the
correct way round, i.e. when the sliders are all
at the same end they all measure maximum
(or minimum) resistance between the slider and
the same end.

5"

I

1-e- 114 13/4
3/'

1 4 -"`

0

I/

1 /4

Hill -3^

VR1

,MIC

H1/4

VR2

LINE

1.0_1/4"

VR3

i3/4"

0
ON/OFF
SWITCH

LINE OUTPUT

..-13/1; 13/4 13/4" 11/8"

53/4"

Fig. 2 Details of the front panel.

Fig. 3. Cutting details for the sub -chassis.

CIRCUIT BOARDS
Two circuit boards are required, one for the

microphone pre -amplifier section and the other
for the line amplifier section.
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The size of the boards is the same in each
case, 0 -15in. matrix plain Veroboard 2 x 358in.
The layout of the components on these boards is
shown in Figs. 4a and 4b. Mount the components
in accordance with these diagrams remembering
to solder the transistors in position last of all
and to use a heat shunt when doing so. Do not
connect the flying leads at this stage.

When completely satisfied that the component
boards have been correctly constructed, fix the
small aluminium bracket to each board as shown
and secure them in position on the sub -chassis as
Indicated in Fig. 5.

Mount the components SK1-4 and Si on the
front panel. and then bolt the sub -chassis to the
front panel using spacers so that the complete
sub -chassis assembly is rigidly secured about
half an inch above the back of the front paneL
Wire up as shown in Fig. 5.

Photograph showing the unit wired up.

OPERATION
A milliamp meter in series with the positive

lead from the battery should reveal not more
than 2mA current consumption but remember
that when the unit is first switched on the
decoupling capacitor C7 will take a high current
for a fraction of a second until it becomes
charged so first set the milliamp meter to a
high current range and then go to a lower
current range to read the unit current consump-
tion.

The output can be connected to the radio or
line input of any tape recorder, most of which
have an input sensitivity of between about
100mV and 1 volt.

The setting of the recording level control on
the recorder will depend to some extent on the
input sensitivity of the tape recorder but the
best way of determining its optimum position is
to connect up the microphone to the mixer
and set the microphone gain control (VR1) to
about three quarters of its movement. Now
adjust the tape recorder recording level control
for optimum recording level and note its
position for future use with the mixer unit.

When inputs on the mixer are not being used
the appropriate gain controls should be set to
zero.
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THE Concise Oxford Dictionary says "automa-
tion, n. Automatic control of the manufac-

ture of a product through successive stages,
(loosely) use of machinery to save mental and
manual labour . . .". This definition should make
it clear that the subject of automation is very
broad indeed.

Several devices that one uses every day are
automated. When you pick up the telephone
receiver and dial a number, the selection of the
proper telephone out of thousands of subscribers
is automated.

At one time, and in some parts of the world
still, an operator sat at a console to which all

Telephone exchange in St. Pauls Churchyard,
1901. (Post Office)

By Brice Ward

lines were routed. You picked up the receiver,
turned a crank and the exchange answered by
plugging one of a pair of plugs into your line.

When you gave her the number you wished
to talk to, she plugged the other plug of the pair
into a socket connected to the called number
and turned a crank that rang the phone at that
number.

Today when you pick up the receiver, you
automatically set a great deal of equipment in
motion to serve you. For example, you get a
"dialling tone" that indicates you have reached
the automatic exchange. You then proceed to
dial the desired number and dozens of telephone
The first "automatic" telephone.
( Lent to Science Museum by the Automatic Telephone
Manufacturing Co. Liverpool
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The first pulse code modulation tandem ex-
change (Post Office)

exchange relays record the digits you are
dialling.

Once you have completed dialling, other
equipment tests the line called to determine
whether or not it is engaged. If it is engaged,
the equipment transfers to a device that trans-
mits a "busy" signal to you. If not, the called
number is rung by this central equipment and
when the called party answers, the ringing
signal is discontinued so that you can talk.

And when you replace the receiver, all of
this equipment is returned to its original condi-
tion ready for the next subscriber.

HISTORY
In 1679 Denis Papin invented a pressure

cooker. To keep the lid on, he used a weight
that would allow the pressure to rise but was
not heavy enough to cause the cooker to burst.
This was automation in a rudimentary form.

Its modern counterpart still uses a similar
device but there are a number of other ways
that the same thing could be done. In Fig. 1, the
increasing pressure expands a brass bellows.

Fig. 1. Pressure switched pressure cooker.
SOLENOID VALVE

POWER
SUPPLY

CONTACTS
BELLOWS

BIMETALLIC STRIP Fig. 2. Basic bi-
metallic thermo-
stat invented in
1830.

ADJUSTMENT

When the pressure reaches a critical point, the
contacts close, energizing a solenoid that
releases the pressure.

This same type of arrangement could be used
to control the source of heat, reducing the tem-
perature before the pressure reached a critical
point. And this is really the way most existing
automated systems have been developed; that
is by adding new ideas little by little.

The "governor" developed by James Watt to
control the speed of a steam engine and the
bimetallic thermostat (Fig. 2) invented by
Andrew Ure in 1830 are other early examples
of automation.

The James Watt steam governor (1788).
(Crown Copyright. Science Museum)

But a French engineer named Leon Farcot
may have ushered in the "age of automation"
with the invention in 1868 of a steam -operated
rudder. When the tiller was operated, steam
was allowed to turn the rudder but the closing
of a valve by the rudder as it reached its new
position made it "automatic". Farcot called it
a servomechanism.

And today, huge antenna systems are posi-
tioned accurately to seconds of arc by the simple
turning of a small handcrank or knob. And
here again, advanced electromechanical servo-
mechanisms are used.
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The latest Goonhilly satellite communications
aerial. (Post Office)

OPEN -LOOP
In Figure 3, an "open -loop" system is shown.

In an open -loop servosystem, a human operator
intervenes. When the antenna is to be reposi-
tioned he turns a handcrank that is physically
connected to a small device called a synchro
transmitter. The synchro transmitter is a device
that generates a signal over three wires indicat-
ing its angular position.

This information is accepted by a synchro
receiver which follows the motion of the synchro
transmitter and in turn drives a device called
a "differential transformer". The differential

Fig. 3. An open -loop servo
system for controlling an
aerial installation.

Main control console for the
aerials.

three Goonhilly
(Post Office)

transformer is mechanically coupled to the
antenna and develops an error voltage which
is fed to an electromechanical amplifier called
an amplidyne. The output of the amplidyne
turns the antenna which turns the differential
transformer until the error voltage is reduced
to zero.

To complete the loop, a synchro transmitter
attached to the antenna sends the new bearing
information back to the operator via a synchro
receiver and indicator. The operator is respon-
sible for ensuring that the antenna is properly
oriented by noting the new bearing information
presented by the indicator and correcting any
error in bearing.

CLOSED LOOP
In a "closed -loop" system the operator simply

keys in a new antenna position via an adding
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The Satern V rocket carrying Skylab blasts off.

machine type keyboard for example which
transmits a digital indication of the new position
desired to the antenna control circuitry. Instead
of a differential transformer, a digital trans-
ducer or shaft encoder output is compared with
the new position information and the digital
difference applied to a digital -to -analogue con-
verter to generate an "error signal".

The antenna is then driven in a direction that
decreases the error signal until the antenna is
at the new desired bearing. And the system can
become even more complex when directing a
satellite communications antenna where the new
position for the antenna is being calculated by
a computer and fed to the antenna control
circuitry thus controlling the position to a very
precise degree without human intervention.

PRINCIPLES
Automation depends on sensing a particular

condition and operating some device in response
to the condition sensed. A number of mechani-
cal devices are automated. The automatic trans-
mission in an automobile senses the r.p.m. of the
engine and changes gears in response through
a very intricate hydraulic system.

A record changer senses the acceleration or
position of the pickup arm at the end of a
record and either changes the record or turns
the record changer off.

Jacquard's weaving loom senses the presence
or absence of a hole in a punched card to lift
or leave a warp thread in position while the
weft thread is woven to make patterned cloth.
And a player piano senses the presence or
Everyday Electronics, July 1973

absence of a hole to actuate the proper keys.
All of these devices could be electronically

automated but for the cost of developing the
necessary equipment. Every manufacturer must
decide whether the full automation of a manu-
facturing process is a viable proposition, but the
field is wide open to the willing inventor who
would like to tackle some of the modern manu-
facturing problems.

SPACEFLIGHT
Perhaps one of the most advanced and sophis-

ticated automatic systems is that used to launch
a modern Saturn or other launch vehicle and
place a payload in orbit.

Once a mission of this type is committed,
everything is done automatically because human
response would simply be too slow to respond.
The engines are ignited, fuel flow controlled,
engines gimballed and course plotted, predicted
and controlled automatically using radar, gyros
and other sensing devices coupled to a huge
"real-time" computer complex.

The result is a near perfect record of launch
and recovery in the NASA manned spaceflight
operations.

But, like your own sense of sight, sound,
touch, taste and smell, every one of the pro-
cesses depends on sensing devices such as tem-
perature transducers, pressure transducers,
light transducers, position transducers and
others to sense the required information and
allow the system to respond properly through
some hydraulic or motorized response system.

Next month: Automation applied to electronic circuits
and other automated systems.

A hand operated washing machine of the 1920's
and its electronically controlled modern counter-
part.
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Replica

A replica of an original type set using a galena crystal.

I N the early days of radio, receivers of the type
I described in this article were found in many
homes, and were used with one or two sets of
headphones for family listening. In addition to
being a novelty which excites attention, the set
can of course be used for reception of local BBC
programmes.

Crystal receivers have no battery or other
power supply, and are not capable of long
distance reception. In fact the volume and
reception range depend very largely on the
aerial and earth system which is used. When
circumstances permitted and the effort had been
made to put up a high, long aerial, a satisfactory
reception range of 100 to 150 miles or so from a
major BBC transmitter was expected.

For average installations, a maximum range
of about 50 miles or so was expected, while this
would be considerably reduced by unfavourable
conditions or a poor aerial. Satisfactory recep-
tion of one or two programmes would thus be
possible in most parts of the country.

RECEIVER CIRCUIT
Most modern receivers use a variable capaci-

tor for tuning, but as this item was so costly
in the early days of radio (and sometimes diffi-
cult to obtain) other means of tuning were
often chosen.

Tuning, or the selection of the wanted trans-
mission, consists of adjusting a circuit to reson-

ance with the required signal. The adjustment
of frequency for this purpose can be by altering
the parallel capacitance across a coil or inductor,
or by leaving the capacitance unchanged, and
varying the number of turns in circuit on the
inductor.

In this receiver circuit, Fig. 1, the capacitance
across the tuning coil or inductor is provided
by the aerial/earth system, and is shown in
dotted lines. A sliding contact moves along the
turns of the coil, to change the number of turns
in circuit. This is the means- of adjusting the
resonant frequency, or tuning. The main advan-
tage of this system lies in its ability to cover
a large range of frequencies.

A signal voltage is developed across the coil.
This has been amplitude modulated by the trans-
mitter and to recover the programme some form

Approximate cost
of components
including VAI

£4.20 inclusive
E2.65 less headphones
For kit details see Shop Talk

358 Everyday Electronics, July 1973



IAERIAL

AERIAL -EARTH
CAPACITANCE

EARTH
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Fig. 1. Complete circuit diagram of the crystal
set.

of demodulator, or detector, must be used. In
this receiver, the detector is a cat's whisker and
crystal combination.

DETECTOR
In the early days of radio, considerable effort

was given to finding efficient combinations for
such detectors, two crystals sometimes being
used. Some combinations were carborundum
with steel or silicon, tellurium with galena or
zincite, and iron pyrites with silicon.

All these and others, when correctly adjusted,
gave results about the same as those obtained
with a modern semiconductor diode, though they
generally had to be re -adjusted by hand quite
frequently.

The audio signal from the detector goes
directly to headphones, though it was occasion-
ally taken to an amplifier, to give loudspeaker
reception, and this could be so with the present
receiver.

CONSTRUCTION
Constructional details are shown in Fig 2.

Though there is no reason why other items
should not be used, the ready -wound coil and
sawn wooden base which are available will
greatly simplify building the receiver. Drilling
positions can be taken from Fig. 3.

Holes to clear 4BA are drilled for the earth,
aerial, and phones terminals. A similar hole is
necessary for the threaded crystal cup, and for
the two brackets which hold the detector ("cats
whisker") arm. The holes are recessed under-
neath with a 38inch or similar drill to clear the
screw heads so that they do not project. At
the same time two small holes are drilled for
the connections to the coil and slider bar.

Narrow channels are cut in the underside of
the board, with a chisel or sharply pointed knife,
to take the leads. It is then possible (at a later
stage) to glue on the piece of hardboard pro-
vided and attach rubber feet at each corner to
prevent scratching furniture.
Everyday Electronics, July 1973

SLIDER AND COIL
The slider moves on a square bar, and should

not be taken off as an internal spring is present,
to assure good contact. The bar is fitted between
the brackets, with the thicker washers inside
the brackets, the coil then fitting correctly
between them.

The threaded rod is put through the lower
bracket holes, and the coil is pushed upwards
so that the spring contacts on the slider bear
on the turns of the coil. The nuts on the
threaded rod and slider bar are then tightened.

Enamel insulation must be removed from the
coil turns 'where the slider contacts press on
the wire. This can be done with a small file,
with a knife, or with fine abrasive paper. The
receiver cannot work if there is no metal to
metal contact here.

The coil and slider assembly is fixed with four
wood screws, and connected as shown.

CRYSTAL DETECTOR
The thin wire provided is formed into a

"whisker" by winding it round a small screw-
driver blade, or anything similar, leaving about
34inch straight at each end. A slot is provided
in the detector arm for the wire. One end of
the whisker is fixed either by putting it in the
slot and closing this to grip the wire with pliers,
or by soldering.

The shaped 'clamps for the arm hold it as
in Fig. 2, but it can be slid along, or tilted, to
adjust the position and pressure of the whisker
on the crystal.

A thumbscrew holds the crystal in the cup.
This is tightened enough to hold the crystal
'firmly, but not with such force that the crystal
is broken. The best surface of the crystal for
detection purposes is likely to be that having
the most facets and irregularities, so this should
be upwards.

(It is interesting to note that "resistance
movement" detectors were made in the last war
by using a contact resting on the oxidized surface

Fig. 3. Base drilling details.
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eplica

AERIAL

SLIDER

PHONES EARTH

RUBBER FEET

Fig. 2 (above) Photograph showing the complete
construction of the Crystal Set. The dotted lines
indicate wires running under the wooden base.

Fig. 4 (below) A typical aerial/earth set up for
good reception.

AERIAL CORD

INSULATORS

DOWN -LEAD

SCREENED LEAD
TO AMPLIFIER

Fig. 5 (above) Method of connecting the Crystal
Set to an amplifier. Screened lead should be

LEAD-IN used as shown.

EAR

"VI.' N. V. VIr
SPIKE

4).
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of a safety -razor blade, and in fact any likely
detector or semi -conductor combination can
readily be tried here.)

The detector is adjusted by moving the arm
to change the point where the whisker touches
the crystal, and also the pressure, until a sensi-
tive spot is found. That is, one giving the best
volume.

HEADPHONES
Headphones which are most suitable will

usually have a coil resistance of between about
500 and 4,000 ohms, and will be intended for
use with crystal sets or similar receivers. The
crystal radio cannot amplify; signals which may
be at comfortable volume with suitable head-
phones may be too weak with unsuitable head-
sets designed for other purposes. Low impedance
or moving coil headphones are not suitable.

Reception or listening is generally more
satisfactory with a complete headset with head-
band and two earpieces, than with the small
personal phone type of receiver, for one ear
only.

AERIAL
Both the aerial and the earth, are essential

parts of the whole installation. In areas where
signal strength is good, an insulated wire sus-
pended along two walls of a room, near the
ceiling, may give enough volume. Such an aerial
is likely to be better in an upstairs room.

In most areas, where signal strength is lower,
some form of outdoor aerial is really required.
This can be of 7/26 stranded wire, 14 s.w.g. or
16 s.w.g. hard -drawn copper wire, or other aerial
wire. In order to get up enough length, two
suspension points will usually be necessary.
One can be at a house bedroom window, or at
the eaves or a chimney. The distant support may
be a pole, tree, or other building.

AERIALIEARTH LAYOUT
Maximum signal strength is obtained when

the top portion is long, high, and clear of earthed
objects, and the down -lead is at least two feet
from walls and similar objects, Fig. 4 shows a
typical aerial/earth system, such as would have
been provided in the early days of radio, but in
many cases circumstances make something not
quite so good as this necessary.

The aerial, down -lead and lead-in can be one
uncut piece of wire, and ought to total at least
50 feet for good signal pick-up. Aerial wire can
be bought in any length, and it would be usual
to have the aerial as long and high as circum-
stances allow, for best possible reception.

Polythene line or cord is ideal for suspending
the aerial, with an egg insulator at each point.
The lead-in may pass into the room through a
lead: in tube, or through a hole drilled in a
Everyday Electronics, July 1973

window frame, or in some cases it can be
squeezed between an opening window and the
frame.

EARTH
An inefficient aerial will weaken signals, and

the earth is in normal circumstances essential.
Disconnecting or omitting the earth will cause
a very great loss of signal strength.

The earth connection can be of the same wire
as used for the aerial, and is run to any earthed
object. Earth spikes can be obtained and driven
into the ground. A similar result is achieved by
soldering or bolting the earth lead to a metal
sheet, can, or any reasonably large metal object,
and burying this in a hole. (The latter type of
earth is likely to deteriorate from corrosion,
after a time.)

In some cases some earthed metal may be
present, to which the lead can be attached.
Do not use mains earths, or connect the earth
lead to gas or water pipes, however.

USING THE RECEIVER
With aerial, earth and phones connected,

move the whisker into contact with the crystal,
and slide the contact assembly along the bar
to tune in the wanted transmission, which will
generally be from a local BBC station. The
detector should then be re -adjusted as neces-
sary, to find a sensitive spot on the crystal.

Maximum volume naturally depends on the
best adjustment of the detector, which may
require a little care and patience. It is a good
idea to have available a modern semiconductor
diode, which will allow comparisons to be made.
(This is included in the kit.)

Connect the diode from the aerial terminal to
the adjacent phone terminal, and move the
whisker clear of the crystal. Best possible adjust-
ment of the old-style detector should give about
the same volume as will be obtained with the
diode.

COVERAGE
The receiver will cover the usual medium

wave band. Where volume is adequate but one
programme is heard at the same time as another
and cannot be separated, a small fixed capacitor
can be put in the lead to the aerial terminal.
This is most likely to be needed with a very
long aerial. The capacitor would usually be about
100pF to 300pF. Small values improve sharp-
ness of tuning (selectivity) but may cause too
much loss of signal strength.

Where output from the receiver is to be fed
into an amplifier, the connections shown in
Fig. 5 can be used.

Note No components list is given for this item as
most of the parts are not readily available-for
kit details see Shop Talk.
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J.B. DANCE

THE two types of semiconductor materials,
p -type and n -type, were discussed last

month and it was explained that the n -type
(negative carrier) semiconductor material con-
tains fixed positive charges with free electrons
moving amongst them, while the p -type material
contains fixed negative charges with mobile posi-
tive holes moving amongst them.

PN JUNCTION
Let us now consider what would happen if the

piece of n -type and the piece of p -type material
could be brought together so as to make a single
crystal containing a fairly sharp junction be-
tween the two materials.

One might expect that electrons from the n -

type material would wander across the junction
and combine with holes -in the p -type material,
whilst holes from the p -type would pass in the
other direction to neutralise electrons in the
n -type.

This movement of holes and electrons in oppo-
site directions across the junction does occur at
first, but this movement of the charges renders
the n -type material positively charged with res-
pect to the p -type material.

DEPLETION REGION

ce 0 to I (

0
(c) 0 0

-0- 0 (Q,

P-TYPE A N -TYPE

JUNCTION

Fig. 2.1. A pn junction showing the depletion
region.

As shown in Fig. 2.1, there are now more posi-
tive than negative charges in the n -type material,
whereas the opposite is the case on the p -type
side of the junction.

In other words, a voltage is developed across
the junction which can be called the natural
junction potential.

In actual practice, good pn junctions cannot be
made by bringing together pieces of each type
of semiconductor material, since the junction
must be present as part of a single crystal.
Junctions are actually manufactured by intro -
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ducing suitable impurity materials into part of
the volume of a single crystal of the semiconduc-
tor material.

DEPLETION REGION
The positive charge of the n -type material

repels any holes which may attempt to cross the
junction, whilst the junction potential also repels
any electrons away from the junction into the
n -type material.

The natural junction potential therefore
creates a region in the neighbourhood of the
junction which contains very few mobile
charges.

This region is known as the depletion region,
since it is depleted of both electrons and holes.
As it contains hardly any mobile charges, it
acts as an insulator.

The natural junction potential cannot be
measured by merely connecting the two ends
of the semiconductor crystal to a voltmeter,
since opposing voltages are generated at the
points where the connecting wires join the semi-
conductor materials.

These opposing voltages must just balance
the natural junction potential, since otherwise
the junction could be used as an inexhaustible
battery to provide perpetual motion. This would
violate the law of conservation of energy.

A suitably constructed junction of p and n -type
materials is known as a semiconductor junction
diode. We shall now see why such a diode will
conduct easily in only one direction.

FORWARD BIASING
Imagine that an external voltage is applied to

the diode of Fig. 2.1, the polarity (or direction)
of this voltage being such that it tends to make
the p -type material more positive relative to the
n -type.

The basic circuit for applying such a voltage is
shown in Fig. 2.2. The resistor is included in
the circuit to keep the current to a safe value if
the diode suddenly becomes conducting.

Let us first consider the case where the
applied voltage is less than the natural junction
potential of the diode.

In this case, the p -type material will remain
negative with respect to the n -type material,
since the applied voltage is too small to over -
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DEPLETION
REGION

e e (0 erel

of 0 e

VERY SMALL
CURRENT FLOW

Fig. 2.2. A pn junction with a forward bias of less
than the natural junction potential.

come the natural junction potential, although it
does reduce it.

As shown in Fig. 2.2, very little current will
flow, since the total voltage across the junction is
still of the polarity which repels holes into the
p -type material and electrons into the n -type
material.

The depletion region is still present, although
it is narrower than in an unbiased junction since
the net voltage repelling the charge carriers
away from the junction has been reduced by the
applied voltage.

The absence of mobile charge carriers in the
junction region prevents the flow of current
through the device.

If the polarity of the applied voltage remains
unaltered so that it still tends to make the p -type
material positive, but the value of the applied
voltage is increased so that it is larger than the
natural junction potential, the situation changes
to that depicted in Fig. 2.3..

The p -type material is now positive with res-
pect to the n -type and electrons from the n -type
are attracted across the junction into the p -type
instead of being repelled away from the junction
into the n -type.

Similarly, the n -type side of the junction
attracts holes from the p -type material. Both
types of charge carrier therefore pass across the
junction in large numbers.

The meter in the external circuit therefore
shows a relatively large current, the value of
which will be limited almost entirely by the

presence of the series resistor.
The application of a voltage in this direction

(no matter whether it is smaller or larger than
the junction potential) is called forward biasing.
A diode is said to conduct easily in the forward
direction. It is easy to remember that the for-
ward direction occurs when the p -type material
is positive.

e 0 e cD)

9 - 0

P -TYPE A N -TYPE

JUNCTION

RESISTOR

LARGER VOLTAGE
THAN IN FIG.2-2

FAIRLY LARGE
CURRENT FLOW

Fig. 2.3. A pn junction with a forward bias large
enough to produce conduction.

DEPLETION REGION

1

B e le (0 90 -
-

EXTREMELY SMALL
CURRENT FLOW

Fig. 2.4. A reverse -biased junction showing the
large depletion region.
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REVERSE BIASING
If a voltage is applied to the junction which

has the effect of making the p -type material
negative with respect to the n -type, the applied
voltage is effectively added to the natural junc-
tion potential.

As shown in Fig. 2.4, the holes are repelled
from the junction into the p -type material, whilst
the electrons are repelled into the n -type. The
width of the depletion layer is greater than that
for the unbiased junction of Fig. 2.1 and very
little current passes through the device.

A diode biased in this direction is said to be
reverse biased and any small current which flows
through it is known as the reverse current.

It is easy to remember that reverse biasing
occurs when the p -type material is negative,
since the p and n are effectively opposites.

MINORITY CARRIERS
One might expect that no current at all would

flow through a reverse biased diode. However,
p -type semiconductor materials do contain very
few free electrons, whilst n -type materials do
contain very few holes. These minority carriers
are attracted across the reverse biased junction
of Fig. 2.4 since to them it appears like a forward
biased diode.

For example, the positive minority hole car-
riers in the n -type material are attracted towards
the negatively biased p -type material.

" A current will therefore flow through a nega-
tively biased diode, but this current is a very
small one, since the number of minority carriers
is a very small fraction of the number of
majority carriers.

The minority carriers will pass across the
junction even when the- diode is unbiased, since
the natural junction potential has the same
polarity as that of a reverse biased diode.

This flow of minority carriers will tend to
reduce the natural junction potential very
slightly, but this reduction allows an equal num-
ber of majority carriers to flow in the opposite
direction to completely cancel the minority car-
rier flow.

The concentration of minority carriers is much
greater in germanium than in silicon at the same
temperature, therefore, germanium diodes nor-
mally pass a reverse current which is much
higher than that of silicon diodes, although this
is still very small.

The reverse current is also known as the
leakage current.

SYMBOL
The symbol for a semiconductor diode is

shown in Fig. 2.5. The circle indicates that the
diode is suitably encapsulated. Sometimes a
diode is represented by only half an arrow (with
or without a circle), as shown.

The forward current flows in the direction of
the arrow.

In a practical diode, the manufacturer puts a
ring marking around the diode (or sometimes a
red spot) at the connection out of which the
forward current flows. This connection corres-
ponds to the cathode of a thermionic valve.

BAND OR SPOT
AT THIS END

Fig. 2.5. Alternative symbols for the diode.

(a)
issoweirwoo"q**'.""'"'"411111gL4astaiNforRisessa

Photograph of of two common diodes (a) silicon
IN4148, (b) germanium 0A91.

CHARACTERISTIC CURVES
The characteristic curve of any electronic de-

vice is a graph of the current flowing through
the device plotted against the voltage present
across the device.

The forward characteristics of a germanium
and a silicon diode are shown in Fig. 2.6.

The natural junction potential of a silicon
diode is about 0.5V and therefore it does not
pass a large current until the applied forward
voltage exceeds this value.

The natural junction potential of a germanium
diode is about 0  15V, however, diodes manufac-
tured from this material pass a large current at
fairly small forward voltages. Natural junction
potentials vary somewhat with temperature.

Forward characteristics may be plotted using
the type of circuit shown in Fig. 2.7. The voltage
is varied by moving the slider of VR1. This
potentiometer may have a value of about 1
kilohm, whilst the battery may be a 1  5V dry
cell. A value of about 47 ohms is satisfactory
for the current limiting resistor, R, if D1 is a
normal small diode, since the maximum possible
value of the current passing through the diode
will then be

1  5/47=0  033A = 33mA
A 150 ohm resistor must be used if the maxi-

mum permissible value of the diode forward
current is 10mA.
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0.2 0.4 0.6 0.8

APPLIED FORWARD VOLTAGE

Fig. 2.6. Forward characteristics of germanium
and silicon diodes.

Fig. 2.7. Circuit for plotting the forward character-
istics of a diode.

The milliammeter of Fig. 2.7 can normally
have a full scale deflection of about 10mA, but
the voltmeter should have a full scale deflection
of about 1V.

The data sheets issued by the manufacturers
of each type of diode state a maximum per-
missible value of the forward current; if this
value is exceeded, the diode may be damaged
by overheating.

REVERSE CHARACTERISTICS
When a reverse voltage is applied to a silicon

diode, the current remains very small and fairly
constant until the value of the voltage increases
to a point at which breakdown occurs and the
current then increases very rapidly as shown in
Fig. 2.8.

Germanium diode reverse characteristics nor-
mally show a more steady increase of reverse
current with reverse voltage.

Part of the reverse characteristics of a ger-
manium diode may be plotted using the same
type of circuit as shown in Fig. 2.7, but the diode
should be connected with the opposite polarity.

REVERSE VOLTAGE

Fig. 2.8. Reverse characteristics of junction
diodes.
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In addition, a more sensitive meter will be re-
quired to measure the current; a 0-250/LA meter
may be suitable for some germanium diodes.
The battery voltage should also be increased to
about 9V.

It is more difficult to plot the reverse charac-
teristic of a silicon diode, since the reverse cur-
rent is so small. Some silicon diodes pass a re-
verse current of about one microamp, but other
types pass only about a nanoamp (a thousandth
of a microamp).

The reverse current increases very rapidly
with temperature, roughly doubling in value for
each 10 degree centigrade rise provided that the
applied voltage is well below that required for
breakdown. This can easily be demonstrated by
applying a small reverse voltage to a germanium
diode, measuring the reverse current and then
warming the diode with one's hand.

The heat energy causes the number of
minority carriers to be greatly increased and
these flow across the junction. Silicon diodes
show the same effect, but the current is more
difficult to measure, as it is so small.

In general, diodes should be used in circuits
which ensure that reverse voltages near to the
breakdown value will never be applied, since the
diode will be destroyed if a large current flows
under such conditions. However, voltage regula-
tor diodes are designed to operate under break-
down conditions.

SILICON AND GERMANIUM DIODES
Suitable silicon junction diodes can be used

at higher reverse voltages than germanium de-
vices and can also operate at higher tempera-
tures. Thus silicon diodes are more suitable for
use as power rectifiers, especially at medium
and high voltages.

High current silicon diodes are often mounted
on pieces -of metal which help to dissipate the
heat developed in the diode.

The pieces of metal are known as heat sinks;
the metal has a larger area than the diodes
themselves and can therefore pass the heat more
easily to the surrounding air.

Germanium diodes have the advantage that
the forward voltage drop is less than that of
silicon diodes (see Fig. 2.6); they are often used
at radio frequencies.

Manufacturers can choose the doping levels
on each side of the junction, the junction area
and many other variables to produce diodes with
a very wide number of properties.

Different manufacturing techniques can pro-
duce different characteristics; for example, sili-
con planar expitaxial diodes can be made with
relatively low voltage drops at high forward
currents in combination with other desirable
characteristics.

Next month: Various diode types.
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Thermostatically controlled car engine cooling fan.

By D. C. Halliday

MANY cars in this country tend to be over-
cooled by the engine driven fan. If this fan

is removed, not only does a quicker "warming -
up" time result but also a certain saving in
power is achieved. Removal of the fan, however,
creates the problem of overheating, say, in a
traffic jam, when there is no longer an air flow
to cool the engine.

This article overcomes this problem, by des-
cribing the construction of an electric fan which
is controlled by a temperature sensing circuit,
where, as the temperature of the engine rises
and reaches a certain point, the fan is switched
on to cool the engine.

CIRCUIT DESCRIPTION
The circuit of Fig. 1 is basically a Schmitt

trigger with the thermistor (RTH1) acting as
the temperature sensing device. Potentiometer
VR1 alters the triggering level and allows the
temperature at which the fan operates to be
varied. This temperature point is made indepen-
dent of the varying car supply by using the
stabilising effect of the Zener diode Dl.

Transistor TR1 is normally conducting and
TR2 is cut-off. As the engine temperature rises,
the resistance of the thermistor falls and
eventually TR1 is turned off and TR2 on, thus
operating the relay RLA1. Any 12V relay may
be used, providing it has a set of normally open
heavy duty contacts and the relay's current
requirement does not exceed the maximum
current rating of TR2 (800mA). The diode D2
absorbs the back e.m.f. of the relay and so
prevents damage to TR2.

The supply for the circuit is taken directly to
the ignition switch since the consumption is so
366

small, a separate on/off switch is considered
unnecessary. A switch is, however, wired across
the relay contact to act as a manual override
and a light is provided to indicate fan operation.

It may be found that sparking of the relay
contacts cause spurious triggering of the circuit
and this can be eliminated by connecting a
capacitor (Cl) across the contacts. Provided the
circuit is isolated from the car body, it may be
used for positive or negative earth cars.

THERMISTOR
The thermistor used in the prototype was of

the type used in TV heater lines and it had a
resistance of 60051 when cold and 25051 at the
temperature at which the fan was required to
operate. If a thermistor of a different value is
used a little experimentation with the value
of VR1 may be necessary.

CONSTRUCTION
There is nothing critical about the component

lay out, any form of convenient construction
being adopted. The prototype was built on Vero -
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board (Fig. 2) and then mounted, together with
the relay, in a small plastic box under the dash
board. The manual override switch and indicator
light were mounted on the dash board.

The thermistor can be mounted on the
thermostat housing of the engine, in the follow-
ing way, a small metal clamp is formed around
the thermistor as shown in Fig. 3, taking care
not to overtighten the bolts of the clamp and
so crack the thermistor; the securing bolts are
tightened so that the two pieces just grip the
body. A hole is drilled in the end of the clamp,
large enough for the thermostat housing bolt
to pass through, to clamp the thermistor mount-
ing to the engine.

With this form of mounting, the engine heat is
conveyed to the thermistor. If the car is negative
earth, one side of the thermistor can be earth
returned and only one wire is then necessary to
connect the other side to point X on the circuit.
For positive earth cars two wires will be
required. The clamp and thermistor can be
painted for protection.

THERMOSTAT
MOUNTING

TO VR-11TRib

THERMISTOR
MOUNTING

ENGINE CASE

-ve (TO EARTH OR UNIT
THERMISTOR -SEE TEXT)

RTH:1

Fig. 3. Method of mounting the thermistor to the
thermostat housing on the engine. This may
vary with different engines.
Everyday Electronics, July 1973

Resistors
R1 5.61d2

Fig. 1. Complete circuit
diagram of the Autofan
showing fan and switch
wiring.

Components ....
SEE

SHOP
R3 10C2 TALK
R4 1kc

All W f 10% carbon

R2 3.31c0

Capacitor
C1 0.5FLF, 400V

Semiconductors
TR1 2N3704 silicon npn
TR2 2N3704 silicon npn
D1 6.8V 250mW Zener diode
D2 0A91

Miscellaneous
VR1 10k0 carbon preset
RTH1 CZ4 or similar thermistor (see text)
RLA1 12V relay with one set of normally

open heavy duty contacts
M1 Car heater fan motor (see text) and

plastic fan
LP1 12V 0.6W bulb and dash mounting

holder
S1 S.p.s.t. toggle switch

Materials for mounting M1 (see text), Veroboard
2.5 x 1 x 0.15 inch matrix, wire, case for the
Veroboard and relay (see text), materials for
mounting RTH1 (see text)

FAN CONSTRUCTION
To drive the fan a 12V heater motor unit

of the "snail type" construction is required, this
can be obtained quite cheaply from a scrap car
dealer. The motor and "squirrel cage" type fan
are removed from the unit and the fan cut down
to leave a flat disc which is designed to lock on
to the motor spindle (Fig. 4).

Next, a plastic fan, already fitted to many cars
these days, is removed from the engine pulley or
also obtained from the scrap dealer and, taking
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AUTOFAN
FAN

MOUNTING BARS MOTOR

Fig. 5. (above) Two methods of
mounting the fan in front of the
car radiator.

FAN

MOUNTING
BRACKET

Photograph of the prototype Autofan Vero -
board wiring.

F

E

C

A

1 2 3

12V

+ye -ye

6 7 8 9 10 11 12 13 14 15 16

ONE OUTER TAG
NOT USED

0  0  0 0 0  0 0 0 0 0 0 0 0a Oo 0

0 O 0

0 0000000000000
4 5 6 7 8 9 10 11 12 13 14 15 16

Fig. 2. Complete layout and wiring of the Autofan unit. RTH1 is mounted on the engine.



AIR
OUTLET

SPINDLE
BOSSBOSS

CONNECTIONS

DISC
REQUIRED

Fig. 4. The fan and motor required. Modification
to the original fan to mount the new blades are
indicated.

care to ensure it lies centrally on the disc to
avoid running vibration, holes are drilled using
the existing fan holes as a guide. The fan is
bolted to the disc using shake -proof nuts and
the fan assembly then locked on to the motor
spindle.

Finally, using the mounting holes on the motor
case, the completed fan is mounted behind the
radiator grill and in front of the radiator (Fig. 5).
The author used two metal strips across the car
body but the motor could just as easily be
mounted on a triangular frame, or another suit-
able method of fixing found.

FAN MOUNTINGS
Obviously, the fan will have to be on the motor

spindle the right way around to force air through
the radiator. Alternatively, the connections to
the motor brushes can be reversed to achieve
the same direction of air flow.

SETTING UP
The car engine is brought up to the tempera-

ture at which fan operation is required. This is
best done using an engine temperature thermo-
meter (about 90 degrees C or 195 degrees F is
suitable), alternatively, run the engine with the
normal fan on, until the engine is hot-the car
should be stationary for this-and then set the
control to operate the electric fan at this tem-
perature. To do this adjust VR1 carefully until
the relay operates.

It will be found that the cooling effect of the
fan counteracts any further rise in temperature
and there is sufficent back -lash in the circuit to
hold the fan on until the temperature falls below
the initial triggering point, when the circuit
reverts to its initial state, switching off the relay,
and hence the fan. El

MKT

SLAVE
FLASH

Photographers, don't
miss this simply con-
structed unit that en-
ables one flash to be
automatically triggered
from another.

For use with guitars, organs etc. This effects
unit has been designed to be easy to build
and uses no inductors.

DOORBELL...
( Not, in fact, a bell but an electronic

,p circuit that produces an unusual
sound when the button is pressed.

... PROJECTS FOR ALL
TO BUILD IN

everyday
electronics

August issue on sale July 20.
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Printed Circuit

viewer
r"HECKENG a printed circuit board, or tracing

a circuit off a printed circuit board can be
a tedious and time-consuming task. However, by
using the Printed Circuit Viewer described here,
the job is made so much easier as it is possible
to see the components on the top of the board
and the copper circuitry underneath the board,
at the same time.

The viewer is limited to single clad boards of
up to 332in. thick but this also depends on the
board material.

The Printed Circuit Viewer is shown in Fig. 1
and is seen to basically consist of a top plate
(screen) made of frosted glass or Perspex
through which a 40W lamp shines. The reason
for using a "frosted" material for the screen
is to produce an even diffused light which at
the same time does not strain the eyes.

VENTILATION HOLES

9

A circuit board
construction aid
By G. P. Chayney

Ventilation is provided by holes in the top
of the case, drilled at an angle, so that light
emerging from these holes is guided away from
the eyes of the user.

The construction of the prototype is shown
in Fig. 1 but it is by no means critical. The
only thing to be careful of is that the case
is adequately ventilated. If desired a small
fan can be incorporated to produce a forced
draught, but this was not found necessary on
the prototype.

The interior can be painted white or lined
with kitchen foil to produce good all round
illumination.

To use the unit, merely place the circuit
board under examination, copper side down on
the screen, and switch on; the copper outline
should be clearly seen together with the com-
ponents.

FROSTED GLASS
OR PERSPEX 1'X9"

LIP TO PREVENT
P.C. BOARDS

SLIDING OFF

MAINS ON/OFF
SWITCH

MAINS BULB HOLDER

COST
No approximate cost has
been given for this pro-
ject since it depends
mainly on the type of
materials used.

Fig. 1. Details of the
complete Printed Circuit
Viewer.
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DEMO CIRCQITS

The Thyristor
THIS month's project is a little unusual

because the circuit we shall consider is one
that simulates the electronic characteristics of
a special component called a controlled silicon
rectifier (or more usually-a thyristor). Initially
we shall describe a working equivalent circuit
and then give a very simple experiment to illus-
trate the operation of a real thyristor.

THE DEVICE
A thyristor is rather like a diode in that it will

block current when voltage of one polarity is
applied (i.e. it is reVerse biased)-reverse the
polarity of the voltage and a normal diode would
pass current but this is where the thyristor
differs. It will not pass current in the forward
biased direction until a small amount of current
is made to flow into a third electrode-the gate.

The thyristor is what we call a "four layer
device" and is made up of a sandwich of p, n, p
and n type silicon as shown in Fig. 8.1. This
structure is easier to understand if you think
in terms of having two transistors of opposite
types cross connected so that the base of the

Fig. 8.1. Basic thyristor structure and circuit
symbol.

ANODE

GATE

CATHODE

ANODE  ANODE

GATE

O CATHODE  CATHODE

Fig. 8.2. The simulated thyristor used.

pnp type is connected to the collector of the
npn type and vice -versa. Look at the two tran-
sistors connected in this manner in the shaded
region of Fig. 8.2.

The dotted components Cl, C2, R1 and R2
are shown to represent the fact that the doping
levels in a thyristor are fairly high and this
gives rise to poor quality junctions that show
reasonably high capacitance and quite a lot of
reverse leakage; this is something to be avoided
at all costs in conventional transistors but is
very necessary to make a thyristor work as we
shall soon see.

THYRISTOR ACTION
Assume that initially R3, leading from what

we call the gate, is disconnected from the posi-
tive supply rail and that we close Sl. Neither
transistor will conduct, the reason being that
to make a transistor conduct we have to pass
base current and to do this the base of an npn
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transistor must be taken to a potential more
positive than the emitter and vice versa for a
pnp type.

In this case the base of TR1 cannot initially
go more negative than its emitter because the
parasitic capacitance (C1) momentarily keeps
the base at the same potential as the emitter;
likewise C2 prevents the base of TR2 going
positive. If no base current flows no collector
current can flow and neither transistor will pass
current; it is therefore impossible for current
to flow from point A, through the transistors,
to point D and LP1 will not light up.

Leave Si closed and now consider what will
happen when we connect R3 to the positive rail.
We will immediately provide base current for
TR2 and it will turn on but from where will it
draw its collector current? The only possibility
is through the emitter base junction of TR1 but
this constitutes base current in TR1 so this tran-
sistor now turns on and wants to draw collector
current-where does it come from?-through
the emitter base junction of TR2 and this main-
tains base current in the latter.

We have gone round a positive feedback loop
and both transistors go into very hard conduc-
tion; current flowing through the network via
two routes, one from A via B to D and another
from A via C to D. The total effect of both these
currents is ample to cause LP1 to light up and
what is more we can now remove R3 from the
positive rail and the transistors will maintain
conduction because of the positive feedback.

SWITCHING OFF
Once switched on it is not easy to see how

we can stop the transistors conducting. There

Fig. 8.4 (right). The cir-
cuits of Fig. 8.3 and 8.5
wired up on the Demo
Deck.
Fig. 8.5 (below). Experi-
mental circuit using an
actual thyristor.

UNDERSIDE
VIEW OF CRS1140

B1
9V

GATE CURRENT I SIMULATED THYRISTOR
MONITOR WITH LAMP LOAD

TR2
BC1O8

e

Fig. 8.3. Experimental circuit using the simulated
thyristor.

is only one way-which can be reached by three
alternative techniques and that is to momen-
tarily break the current flowing in the -positive
feedback loop. The simplest way to do this is
to open Si, immediately switching the lamp off
and causing the loop current to stop flowing-
but don't forget the parasitic capacitance of Cl
and C2. If we close the switch before these
have discharged the circuit will go straight back
into conduction.

Fortunately RI and R2 are there to speed
up the discharge of the capacitors and unless
we try to switch the circuit off with too short
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an interruption to current there should be no
problem. The second way of interrupting the
feedback current is to reduce the voltage of the
supply (not easy with batteries but extremely
easy with 50Hz mains which is rising to a peak
and back to zero before going negative 50 times
a second!) The third way is to make the circuit
current, going through the lamp, bypass the
simuated thyristor by shorting point A and D.

We have implied that you should stop the
current flowing through the transistors com-
pletely but this is not strictly true; there is a
level of current below which collector currents
in the two transistors cannot be maintained-
this is called the holding current and for a real
thyristor is in the order of 10 or 20mA. There
is, of course, a certain level of current that had
to flow through R3 in the first instance to cause
the transistors to switch on; the minimum value
for this current is in the order of 1 to 75mA for
real thyristors and varies from type to type
this is called the gate current.

EXPERIMENTAL CIRCUIT
Make up the experimental circuit of Fig. 8.3

on the Demo Deck as shown in Fig. 8.4. Before
connecting up the crocodile clip make sure that
VR1 is set so that its wiper is nearest the
ground (negative) rail. Connect up the battery
and you will see the lamp does not light up.
Now slowly advance VR1 to provide gate cur-
rent-which can be monitored directly on ME1.
At some level-typically for this circuit between
0.5 and lmA-we shall establish sufficient cur-

rent for the transistors to conduct and the lamp
lights up. Experiment with different values for
R3; triggering always occurs at the same cur-
rent. Diode Dl becomes reverse biased and the
gate current falls to zero (without Dl, current
would flow backwards through the meter into
our gate current control circuit).

You can now do anything you like with the
gate current monitor-remove it altogether if
you like-but you will not be able to turn the
lamp off. The only practical ways are to either
disconnect the crocodile clip or momentarily
short the emitters of TR1 and TR2.

ACTUAL THYRISTOR
While you're at it why not get hold of a real

thyristor (we suggest a mains rated one-about
400V, 1A-which will come in handy for other
work) and make up the simple circuit of Fig.
8.5, also shown wired up on the Demo Deck.
The gate current is provided through PCC1
which will be below the critical minimum level
until the cell is fairly brightly illuminated with
a match or torch. To switch off, stop illuminating
PCC1 and either break -the circuit as before or
temporarily short between anode and cathode.

IMPORTANT NOTE
Do not under any circumstances use the

"simulated thyristor" to replace a genuine thy-
ristor in any other circuits. There is no similarity
in the break down voltages or current ratings.

Next month: The Monostable Multivibrator

Ruminations
By Sensor

Caveat Opener
Reading EVERYDAY ELECTRONICS
April 1973 I noted the idea sub-
mitted to Bright Idea's by a
Bedfordshire reader. This was a
suggestion for making a drilling
jig to aid the mounting of power
transistors. A good idea-but a
word of warning.

Some transistors contain Beryl-
lium oxide, a ceramic -like sub-
stance which is good thermal
conductor and an electrical insu-
lator, both qualities being neces-
sary in order to conduct heat
away from the chip without
short-circuiting the device. Un-
fortunately, despite the afore-
mentioned virtues Beryllium
oxide can be dangerous; the dust,
when inhaled, is highly toxic.
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The material is perfectly stable
and harmless under normal cir-
cumstances but if someone should
chance to grind or braid it the
result could be disastrous. The
types mentioned in Bright Idea's
do not contain Beryllium oxide
and consequently are quite safe.
Transistors containing Beryllium
oxide normally bear a warning
and one should remember the
story of Pandora's Box before
opening any transistor.

Large White Board
I was puzzled when looking

down the classified advertisements
in the newspaper to read "A large
white board for sale, three years
old", It was only when I saw that
I was reading the agricultural
column that I realised that the ad
referred to a pig! Misprints can
make brighter reading; in the
same journal someone was re-
ported as pleading "quilty"-per-
haps to the theft of an eiderdown!

I was amused to read an
advertisement in the technical

press for a sensitive meter with a
full-scale deflection of 100amps!
The all important had been
omitted. It reminded me of the
time many years ago when I
offered to extend the range of a
friend's 2.5 volt meter. The meter
was a large moving -iron type in a
brass case and he wanted to
measure mains voltage with it.

I measured the meter resist-
ance and calculated the value
required to increase the range to
250 volts, we connected up the
resistor and plugged in to the
mains, the pointer rose to 240
volts and we both smiled with
satisfaction. Then the resistor
melted and I suddenly realised
that, in my eagerness, I had not
really noticed that this old meter
needed 2 amps to carry the
pointer to full scale deflection.

Although I had calculated the
resistance value correctly I had
omitted to calculate the power
dissipated in the resistor. The
meter was intended for cell test-
ing and contained a load resistor.
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Capacitors
I am rather confused over the

markings on capacitors. Some, I
notice, are marked with a number
followed by "NF" which means
very little to me. Also with electro-
lytics; I have one or two that are
black one end, yet on the body
the same end has a + sign. I
thought black was negative! To
add to my confusion I have a num-
ber of capacitors marked 3900/10
and 10000/2 with no other means
of identification. Can you help?

The marking NF-which should
actually be written nF-stands for
nanofarad. A nanofarad is a
thousandth of a microfarad or, if
you like, a thousand picofarads.
Therefore a device marked, say,
lOnF has a value of 10 nanofarads
which is the same as 0.01µF or
10,000pF.

At one time manufacturers
used a red rubber seal at the posi-
tive end of electrolytics, the nega-
tive connection invariably being
the metal can. There was no
problem in those days. The only
thing that has changed is that
there is a tendancy for them to
use black material as a seal-
presumably it's better! The thing
to remember is that if you have
the choice of a metal can connec-
tion at one end of the capacitor
and an insulated connection at the
other the "can" end is invariably
negative-unless the capacitor has
markings to the contrary.

The capacitors marked 3900/10
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and 10000/2 are almost certainly
3,900pF and 10,000pF respectively
as these are preferred values and
as such are readily identifiable
from ' the manufacturers code
number. The 10 and 2 are
probably his code for working
voltages and without knowing the
manufacturer we cannot say for
sure what the code is.

Speakers
I have a radio, cassette tape

recorder which has, at its exten-
sion speaker sockets, an output
of 2 watts into an 8 ohm speaker.
I wish, however, to run two
speakers in separate rooms from
this one outlet. How can I do this
and what will be the power I get
at each?

There are two ways and in
either case the power of 2 watts
will be split between your
speakers-giving 1 watt maximum
at each. Either connect two 4 ohm
(standard 3 ohm would probably
do) loudspeakers in series or,
probably a little more expensive,
two 15 ohm speakers in parallel.
Either way your loudspeakers will
approximately match the output
of your amplifier.

If using them in the same room
experiment with the relative
polarity of connections of the two
speakers so that they operate in
phase. The latter does not affect
the electrical characteristics but
will result in a better sound.

TV Connection
I read your article on an Audio

Colour Unit. Can I operate it from
the loudspeaker of my television
set? If I can what do I need to do?

The simple answer is never con-
nect anything to a television set.
The reason is that, to economise
on cost and weight, very few tele-
vision sets run from a mains trans-
former. Therefore to maintain
circuit continuity the chassis-and
hence the ground rail-of a TV
set is connected directly to one
side of the mains. This may be
live or neutral depending on the
way you have wired the plug.
Even if you know which way the
plug is wired it does not help if

the plug is of the "two -pin"
variety-someone else could plug
it in the wrong way.

It is possible to do what you
want but it requires the installa-
tion of an isolating coupling
transformer across the existing
loudspeaker; your signal being
taken from the secondary of this
transformer. We advise neither
you nor your friends to attempt
doing this unless you are really
experienced, however, we are sure
your local TV repair man could
do the job for you. All you need
specify is that you want a 3 to 15
ohm output impedance-he will
know the best transformer to use
for your set,

Isolation
I have a stereo amplifier that is

powered by a rectifier instead of
a transformer. This means my
speaker output is "live". Can you
tell me how to isolate the speaker
terminals so that they can be
made safe for headphones and
tape recording-I keep blowing
the fuse because my tape recorder
also works from the mains and
shorts the amplifier output to
ground.

You have experienced what we
have warned the previous reader
to avoid and you have been very
lucky-especially as you were con-
templating the use of headphones!
We cannot think of a shorter -cut
to self electrocution! Our answer
could be the same in your case
but there is an alternative way,
provided your amplifier is not of
too high a power. You could use
a mains isolating transformer at
the point where the mains enters
your amplifier.

In selecting a transformer it
should have a power rating equal
to or greater than the power con-
sumption of your amplifier. If
your amplifier is transistorised
take the peak output audio power
and at least double it to get an
estimate of this value. For a valve
set do the same but then add on 2
watts for every valve in the set
(to allow for the power wasted in
the heaters). R. S. Components
do a range of mains isolating
transformers at various power
ratings (available from most sup-
pliers) however they are not
cheap and are cumbersome and
you might not be able to fit one
inside your cabinet.
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The X25

Why two,7
shafts?

220-240 Volts or 100-120 Volts
Model X25

The leakage current of the
X25 is only a few

microamps and cannot harm
the most delicate equipment
even when soldered "live".

Tested at 1500v A.C.
25 watt.Fitted long -life
iron -coated bit 1/8"

2 other bits
available 3/32"

and 3/16"

Price: £1.75
lrec. retail)
P 8i P 8p

"elementary"
One ceramic shaft to give you near -perfect insulation and negligible

leakage current (only 3-5 microamps) so that you can safely solder
delicate and expensive integrated circuits and transistors, even when "live"

Another shaft, of stainless steel, to give you the strength required
of an everyday robust general purpose iron.

Plus large volume long -life bits to store the enormous heat -capacity
of the 25 watt element. Bits that do not stick (no screws or pins)

and bits that slide over the element shaft to give you efficient heat
transfer and a capacity equivalent to irons of 2-3 times the wattage.

-4-la-1=41111.11.1211111.5
MODEL CCN
220 volts or 240 volts. The 15 watt
miniature model CCN also has
negligible leakage.
Test voltage 400v. A.C. Totally
enclosed element in ceramic shaft.
Fitted long -life iron -coated bit 3/32".
4 other bits available 1/8", 3/16", 1/4"
and 3/64''.
PRICE: £195. P&P 5p

MODEL
MES.KIT
Battery -operated 12v.
25 watt iron fitted
with 15' lead and 2
heavy clips for con-
nection to car battery.
Packed in strong

plastic wallet with book-
let "How to Solder"

PRICE: £2 -OS (rec. retail).
P&P 12p

MODEL G
18 watt miniature iron, fitted with
long life iron -coated bit 3/32"
Voltages 240. 220 or 110.
PRICE: £1.95 (rec: retail). P&P 5p

All prices mentioned
are exclusive of V.AT.

MODEL
SK.1 KIT

Contains 15 watt
miniature iron fitted with 3/16"
bit, 2 spare bits 5/32" and
3/32", heat sink, solder, stand
and "How to Solder" booklet.
PRICE: £2.95 (rec. retail).

P&P 12p

MODEL CN
Miniature 15 watt soldering iron fitted
3/32" iron -coated bit. Many other bits
available from 3/64", to 3/16".
Voltages 240, 220. 110. 50 or 24.
PRICE: £1.75 (rec. retail). P&P 5p
MODEL CN2
Miniature 15 watt soldering iron fitted
with nickel plated bit 3/32".
Voltages 240 or 220.
PRICE: £1.75 (rec. retail). P&P 5p

MODEL SK.2 KIT
Contains 15 watt miniature
iron fitted with 3/1
bit. 2 spare
bits 5/32"
and 3/32"
heat sink,
solder,
and "How to
Solder"
booklet.
PRICE:n-60
(rec. retail).
P&P 8f)

From radio or electrical dealers,
car accessory shops or

in case of difficulty direct from:-
ANTEX LTD. FREEPOST

Ino stamp required) PLYMOUTH
PL1 1RR. Tel: 0752 67377.

Please -send the ANTEX
colour catalogue.

Please send the following:

I enclose cheque/P.O./Cash
(Giro No. 2581000) Reg. No: 393594

NAME

ADDRESS

EE7
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BRAND NEW SEMICONDUCTORS AND COMPONENTS GUARANTEED
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

TRANSISTORS 33128 943
33138 145

AF200 0.35
AP239 0.41

110131
BCY32

0.40
0-80

3F129 046
1936130 0.25

TTL LOGIC I.C.'s .

20301 045 2/13403 049 316199 1.38 AF240 0.72 BCY32 0.75 BYX37 0.30 We stock the fell range of the low number 8117400 series -some examples:
20302 0-15 233404 0.24 3/6140 0.92 A17279 0-54 BCY33 044 1636144 043
20303 0-25 2163405 0-27 336141 0.81 AF280 0.54 BCY34 046 1536163 248 837400 0-20 837401 0-20 837402 040
20306 0.80 2143414 0-10 316142 0.58 A36T42 0-74 BCY3/3 0.40 336188 040 8374113 0-20 8307404 042 837420 0.20
30309 0-80 233415 0.10 3N143 0-75 Ann 0.55 BCYM 1-06 BFX84 0-24 8147447 140 8307472 0-861 8307493 0.75

20345B 025 233418 0.15 33152 0.92 AL102 0.75 BCY40 0.81 3361.85 0-211

20371 0.15 233417 0-21 326153 0.81 ALIO 0-70 BCY42 045 BFX86 0-24 We also stock the unusual numbers as follow.:

20374 0-15 233570 1.26 33154 0-94 A8Y26 0-30 BCY43 0.15 33671.87 045 81174100 250 ' 8174143 1.53 83074176 1.50
23174 1-40 233571 1.12 33139 1-17 A8Y27 0.36 Beyos 0.21 BFX88 0-20 83074307 0.48 83074154 2-00 8N74180 1.55
23404 0-48 233572 0417 33187 1410 A8228 0.23 BCY59 0.22 BFX89 045 8N74118 1-00 0N74153 1.55 0N74181 70.0
23456 0-76 2/43702 0.19 33200 2-49 A8129 0-30 16CY68 i 0.611 BPY10 0.85 8/674119 142 8N74117 1-80 8N74190 146
2N466A 0-75 233703 0.10 33201 1-06 ASY50 0.20 BCY67 044 3F1/11 0.45 SN74121 040 8N74160 240 8N74191 1.915

216457A 0-80 233704 0.14 A8Y55 045 BCY70 0.17 3E217 0.90 8374122 1.86 83074161 240 92774132 140
216491 8.25 2143705 0-10 AS221 0.55 BCY71 0.22 BFY18 0.25 EIN74123 145 8N74164 2-26 83074193 1.90
2..N684 0.26 2143706 0.09 40030 0.78 AUI03 145 3CY72 0.13 BFY19 0-25 8374141 0.40 g307416.5 4.00 8374196 1.60
230696 045 533707 0.13 40251 0-81 BC107 0.14 BOY87 3-47 BF120 0-50 8374145 1.50 81174167 6-25 83074198 4-60
257697 0.15 233708 0-07 40309 048 )30108 018 aCY88 240 BFY29 0-40

BY137 8374150 345 8374174 240 8.174193 COO
230698 0.25
22/699 0.29

231709 0.09
233710 0-12

40310 0.58
40313 0.92

30109 0.14
BCI13 0.13

BCY89
BCZIO

0-80
0.85

0-20
BFY41 0.43

8374131 140 8374175 1.35

23706 0.10 233711 0.90 40316 0.50 BC114 0.12 BC211 0-50 BFY43 0-8.2 PM multiplex stereo demodulator MC1304 13-60
2N.706A 042 233712 0.95 40318 0.92 BC113 0.15 BD115 046 BFY.50 0.16 Dual monolithic stereo preamplifier MC1303 32.70

221708 0.18 2213713 1.08 40322 0-92 BC116 0.15 BD176 0.75 BP151 0-18
23709 0.88 233714 145 40360 0.48 BC116A 0.18 BD121 0-75 B36152 0.16
23711 0.80 2N3715 1.23 40381 0-48 BC117 0.21 BD123 0412 BFY53 0.16 SILICON RECTIFIERS
23718 041 2143716 1.80 40332 0-50 BC118 0.11 BD124 047 )55136 044
2N718A 0.80
2E720 040

233773 .2._,,u

210774 e;.,
43063 0-88
40389 046

50119 0.27
80121 0.23

302)130
BD131

047
0.40

BFY64 0.41
16FY73 0.40 P,"-: 40 100 200 400 600 800 1000 1200

89
23721 0.55 233775 ,.. 40394 046 BC123 0.19 13D132 0.50 BFY78 0-23- .`,.'A

90 10P 119 129 159 29, -
15p 17p 209

2N914 0.22 2113778 5-96 40393 040 50124 0.15 BD135 0.43 30177 0-24 . 22b 24 27; 39, 850
6A

23918 0.172N918-0.30
233778 2.25
233779 3-15

40406 044
40407 042

20128 0-20
300152 040

BD136
30137

0-49
0.55

BF178 04 6
163190 040

'- - 263 809 32}9 Up -
10A 30p 85o 40p 47p 589 681, 763

-
15A 349 45p 489 559 659 759

230919 040
2N1)29 0.14

0.14

233750 4.50
n..,..,,,, ..'"'''' " "'"'

40408 0.50
40409 0.52
40410 042

BC134 0.11
BC183 0.11
30136 0-15

BD138
BD539
13D140

0-63
0.71
0-83

3RY39 048
B8119 0-13
B8X20 0.14

.,.,,
---- 70p 809 90p 8140 5140 11.70 t2-76
1 amp and 3 amp are plastic encapsulation.

231090 0.23 2N3782 847 40411 245 BC187 0.15 BDY10 1.25 88121 0-20

231091 0-24 233789 1.78. 40414 3.56 30138 0.20 32)3011 140 38126 044
236113I 0.20
231132 0.20

2N3790 0..18..,

233704 28.
40438 1.44
40467A 0-09

BC140 0-54
20141 0-39

BDY17
3111113

140
1-75

88127 C 34
38128 045 NE555 TIMER I.C. 94. AS DESCRIBED IN

2101302 0-16
2361303 0.18

2213791 2.08
2103792 2-20

404688 0,44_
40600 0431

50142 0-24
160143 0.21

BDY19
3DY20

1.97
0.92

138129 0-47
B8X30 0-88

Thu
2211304 0-20 233794 0.10.,. 40801 047 30144 0-24 BDY38 0-85 38159 0.78

2271305 0.20 7613819 0 -et 40602 0.46 50145 0.21 30DY60 0.90 58160 0-64

231308 0-22 2303920.,,, 0.47 40603 048 160147 0.11 3DY61 045 38/61 0.42 NE560 phase locked loop, E4-48.
2301307 9-22 zoeer.° 0.97 40604 0.56 BC148 0.10 B0Y82 0.75 38176 0-16 SCORPIO IGNITION KIT for Improved
231308 0-25
231309 045

2N3(124 0-75
2343826 048

40658 1.10
40673 040

30149 0.18
30733 0.18

BF115
3F/17

0-23
0.43

32177 9.20
.48178 0.25

performance MO +
50p P. & P.

231483 0-90 261.........854.,.012 AC107 044 BC154 048 BF119 0.53 338W70 048

0NI507 0.24
231613 0-20

.--..- n-,-;
Mee. tee .e

AC1I3 0.16
AC113 014

BC157 0.14
BCI58 0-18

BF121
BF17.3

0-25
0.27

B9Y24 0.20
BaY2Z, 0-15 MONTHLY NEWS FEATURE

2261631 0.35
2101837 040

233835A 04.
233836

AC117 0-20
A0121 0.18

B0159 0.14
30160 047

3F124
BF127

0-25
0.27

BSY26 040
BSY27 0.16 1. NEW HEAD OFFICE: 42 CRICKLEWOOD BROADWAY, N.11.2

63
231638 0.27

.01..6

2.18._3828_.A ...e AC126 0-26 BC1673 0-11 3F152 0.20 BSY28 0-18 2. BATH STREET, GLASGOW.
Tel. 041-3,2

231701 140 2.3eee 0.16 AC127 0.25 19C1683 0-18 BF103 0.29 38138 0.15 4133.
3. NEW

2171702 245 22038.513A 0.18 AC128 0.25 30I680 0-11 8E154 048 38139 045 OFFICE OPENING BRISTOL. WATCH THIS SPACE.

2/61711 047 2/62859 AC141K 0-80 13C1693 043 BF158 018 32151 028 4. WE NOW OFFER R.C.A. COSMOS 1.0s.

2111893 0.84
,s1)-12

7338598 w" 801421E 0.25 BC1890 0-18 BF159 047 B2162
2102102 040 2303860 0.16.,.., AC141V 0.14 B0170 041 BF180 048 38Y53 0.23

2/02147 0-70 2678888 AC1521 0.17 300171 0.18 36161 0-35 B8Y64_ 0-8° DIODES AND RECTIFIERS
2N2148 040

.t.e.q
7243877 e'ee AC153 0-22 3C172 0-U BF163 0.20 B8Yuu 0-79

232192 0.40
2212192A 0-40

5338778 .042
311607! Fr,

AC153K 0.25
AC134 0-20

3(2182 0.10
BC1821, 0-12

Bp785
BF167

045
0.18

BfitY65 0.15
112178 040 IN34A 102 AA119 70 BAXI6 3ET3/4 221P

232193 0.40
2321938 0-42

2-te_38...7e .1'n.
2.3eev '''''''

A0176 0-18
ACI87K 040

BC183 0.06
BC1831. 0-09

3F173
BFIT1

0-19
0-25

32179 040
B81790 046

130914 79
121916 79
L24007

88129 159
A.4313 129
AAZ15

BAY18 17 p
BAY31
BAY38 26p

OAS 17p
0810 209
089

232194 047 2339008 0411 BC184 0-11 BF178 0.26 B8Y95A 0-09 20y
1844 7y

129
AA217 109 BY100 169

109

2N5194.A 0-30 233901 0.82 AC188K 0.25 336172 0.30 50104 142
18113 11; BA100 31103

0/47 Op
0A70

232195 0.37 2143903 0.20 80/17 0-25 30186 0-25 BF180 0.35 51.7104 245
18120 129

15p
BA102 259

229
B1122 4729

7p

2N2195A 048
2322188 040

233304 0.17
233905 041

ACY18 0.15

ACY19 0.20
BC187 - 0.25
20204 0-11

3E181
BF182

042
040

C111 0-53
3740263 045 18121 491

18130 8y
BA110 2.59
38114 159

31124 1bp
3030128 153

0873 109
0.479 7P
0881 OD

232219 047
2162219A 041
232220 0-20
232221 0.20
2/12221 043

233906 0.22-
2214036 Olio
2214037 048
2N4058 048
2N4059 009

ACY20 0-20
ACY21 0.18
Acy22 043
_44_:028 0.18a30 042cYY39

30205 0-10
BC206 0-11
30207 0-10
50200 0.09
BC209 0.10

BP183
BFI84
BF185
BF194
BF197)

040
0-17
0-17
04.4
045

0S7111 0.45
GETI13 0-20
GET114 0.90
GET113 040
GET119 0-85
GETI20

18131 109
18132 190
18920 7p
18922 89
18923 129

BA115 7p
BA141 17p
308142 172
BAI44 129
RA145 17p

31127 173
BY161 Illy
3030X10 22p
BYZIO Up
BYZI 1 1129

0-482 109
0890 79
01491 7p
0.493 7P
08200 79

2Nerrl8 041
210s222A 0.41
232368 0-11

2N4060 0-11
2144061 041
234062 0.11

A0045
ACY40 0.17
ACY41 0.17

BC211 0.30
3021210 0-10
BC2I2L 048

BF196
BF197
BF198

045
0-15
045

0-25

CBT568 8-28GETSS6 0.20
18940 Op 38154 129

BA113 5p
BYZ12 309
3030273 259

0.4202 10p
TIVSO7 60p

232369 0-89 234302 0415 ACY44 0411 BC214L 0.28 BF199 048 GRT538 0-20

2142369.4 0.17 234303 0-32 AD136V 0-98 E0230 0-16 50200 0.85 0E2973 0.12

232646 040 234913 0-80 AD140 0.50 30237 0.09 BF224J 04.4 0E2973 0-30 OPTOELECTRON ICS POTENTIOMETERS
232647 1-20 234914 047 ADI40 046 BC238 0.99 3362203 0-19 GBT883 0-20 MINITRON 3015F 7 -SEGMENT Carbon;

'2102711 0-12
232712 0-12

2274915 045
234916 0-20

AD142 0-50
AD143 0.45

30239 0-09 36237
BF238

042
0-22

GET887 0-20
GET890 0-22

INDICATOR (16 P114 DIL) &A
DRIVER 8N7447 2140 Log -or Lin.. less match, 1701/.

232713 0-17 2N4917 0.17 82)1491 046
,., ,..

130241 e'ee 336244 048 GET895 046 SOCKETS 202) Leg. or Lin-, with switch. 299-

232714 0-17
2112904 0-18

234918 0.60 AD149V 148
AD150 048

BC253 0-M
30257 0.09

13F24.3
51,246

0.83
041

TIPMA 0-49
TIPMA 0-53

Wire -wound Fobs (3W). 2469-
Twin Ganged Stereo Pots, Log. or

Lin., 479.TIL 209 LIGHT EMITTING
21729048 0-25
232905 0-28

234920 0-80
2144921 040

AD16I 0.49
A37362 0.51

BC258 0-09
30259 0.18

BF247
BF254

0.49
414

TIP31A 042
TIP32A 0.74

DIODE. Made by TEXAS INST.

2162904A 0.28 2N4922 0-65 AD161 1 PE BCM1 0.20 enazi au TIP33A 1-01 (Red)" 48,
2/12906 0-18 2N4923 0.80-4D162 I 1-15 30262 0.18 B4257 3.47 TIP34A 1.61

PRESETS (CARBON)
B9900 PHOTORESISTOR 28112112906A 0.28 234926 0-90 ADZ11 1-50 BC2133 0-28 13E258 0-63 TIPUA 240 01 Watt Sp VERTICAL

2112907 0-18
2272907A 046

234927 1-00
2274928 140

ADZI2 1.76
A1106 047

BC300 042 1/F249
BF261

048
0-23

TIPMA 8-70
TIP41A 049

02 Watt Op OR
0.3 Watt 719 HORIZONTAL

232923 0-12 2.N4929 248 8610926040
30302 0.37.
..,...... Brys4 1.45 TIP42A 0.90 ENCAPIPJLATED FULL -WAVE

2N2924 042 2N4930 2-26 AP114 0.26
RECTIFIER. 1-8.5. 100 Oval. en.

2112925 au 234931 2-70 AFIL) 0.24 30.304 0-43 30271 0.1,1 TIP3055 040 SUDE POTENTIOMETERS
232926

Green 0-10
235172 0-08
235174 042

All 16 0-26
AF117 0.20

30307 0.10
BC307A 040

59272
BF273

0.53
0-25

WIRE -WOUND RESISTORS
2.4 watt 5% (up to 270 ohms 58mm TRACK

Yellow 040 2N5.175 0-26 AFI18 0.50 130307V1 0.10 BF274 045 only). 79. SINGLE GANGED. LOG or LLN
Orange 0-10 2215176 0-32 0.22 BC308 0-09 BF457 043 5 watt 5% (up to 8.2k 0 only), Sp. 10 to IM. 4011 each.

2213053 0-31 2614244 0-48
.AF121
AF124 0.24 303088 0-09 36438 0436 RETURN 10 watt 5% (up to 2600 only). TWIN GANGED. LOG or LIN

233054 3-69 235180 042 AF125 0-20 BC308B 049 BF459 0.57 109. Ur to 500k. 609 each.
2105054 0.46 22615191 0-96 836126 0-19 30309 040 BF821 2-10
2203053 0-60
233390 0-20

21(.1192 1.24
235193 141

AP127 0-20
AF139 0.38

330309A 0-10
BC309B 040

BF11521A
336828

2.30
092 OF

Small
2769391 0-20 235194 1-10 AF170 0.25 30913 0-80 836861 0-27

value
2/69391A o-sz
233392 0-13

2N5195 I.48 ,

235245 0.43 1
AF172 0-25
AF178 045

30327 0-24
30928 0-22

BFS98
BFW10

043
0.61 POST SUB -MIN. ELECTROLYTICS

233293 0-12 2175457 046 AF179 0-85 80237 0-19 BFW11 041
2N3394 047 235438 0-83 , AP'180 0-60 300338 0-19 BFWI5 0-35 wide range of values only 6p each
2263402 042 2215459 043 , AFI86 0-40 BCY30 045 BFX13 0-23 SERVICE
Poet and Packing 1119 per order. Europe 25p. Commonwealth (Air) 659 (MN.). Matching charge (audio
transistors only) 159 extra per pair. Prices subject to stock availability. ALL PRICES EXCLUSIVE OF 10% VAT

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

Telex 21492 42 CRICKLEWOOD BROADWAY, LONDON, N.W.2
HRS. 9-9-55.30 MON.-FRI.

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

For those who strip and make up matrix type com-
ponent boards (eg. Veroboard) on the kitchen table and
find it difficult to hold the board firm and have both hands
free, I would like to suggest the following.

This simple structure, shown below, makes a small
table when clipped to the matrix board. To make this
structure bend two lengths of stout copper wire 14 s.w.g.
or thicker as shown and tie together with an elastic band.

This device is particularly useful for soldering all the
components in position (after they have been secured in
place) since the matrix board will not "rock" during
soldering due to different sized components.

E. R. Wail,
agg

Charlton, London

A piece of plastic Rawlplug makes an ideal insulated
spacer for mounting component boards and can be held
in place by self tapping screws. An off cut of about-jkinch
can also be used in place of a 2BA nut if insulation is
required. A 2BA screw forms a thread on its way through
the Rawlplug.

D. Wardle
Luton

When it is necessary to use a heatshunt whilst soldering
components such as semiconductors, three hands are
needed, one for the iron, one for the solder and a third
for the heatshunt. By soldering two thin plates of copper
to the jaws of a crocodile clip the need for a third hand
is eliminated.

L. H. Brown,
Yorkshire.

recently discovered a way of making a cheap and
effective heatsink for use when soldering semiconductors.

Two pieces of ;bin. thick aluminium are cut to size and
shape as shown below. Bend one piece about 10 degrees
about the notches and then secure the two together by
wrapping a few strands of wire about the sets of notches
and then tie off.

An elastic band wrapped around the assembly forms a
sprung heatsink.

M. Rudkin,
Liverpool

ELASTIC

I am sure many amateurs, like myself, like making small
cheap units but have trouble trying to hold the Veroboard
when soldering. I have come up with this cheap holder
that anybody can make.

It consists basically of one large waverley clip (obtain-
able from stationers), a woodscrew and a piece of soft-
wood about 3 x 2 x 6 inches. The block of wood should
be quite large to counter -balance any weight put on the
clip. The woodscrew holds the clip on the edge of the
block and the Veroboard is held in the clip. -

L. Green
Norwich.

Here's an idea for a single penlight battery holder,
made from a plastic throat lozenge case.

First drill a hole in the bottom of the case. Then, using
the wire from the back of a spiral bound note book, cut
off a short length and form a helical spring.

Next drill a hole in the top and insert a piece of wire
with one end stripped and knotted to form a positive
terminal.

If the holes through the plastic are sealed you then
have a water resistant battery holder.

M. J. Lambeth
East Barnet.

Please Note: this column is intended for constructional ideas
and ideas relating to electronic construction. It is not our
intention to publish circuits of any description.

All items submitted should be original and not previously
published. If similar ideas are submitted by two or more
readers the first received will be published.
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SHOP
TALK
By Mike Kenward

Tats month one of our projects
deviates from our normal

pattern in that we have arranged
for a complete kit of parts to be
available from which to build the
unit.

The project is the Crystal Set
and we have made this arrange-
ment because most of the parts
are not generally available. In fact
the crystal detector has been
specially made and the actual
crystal obtained just for this set.

As regular readers will know
it is not our normal practice to
arrange a kit as generally we do
not feel that we should give the
trade to just one supplier, thus
discouraging competition for
your business; also one supplier
is hardly ever able to offer all
the items at a competitive price
and you can often save money by
shopping around.

Having made the above state-
ment we must point out that the
Crystal Set is outside our normal
"rules" because of the points
stated above and thus Home
Radio (Components) Ltd., 240
London Road, Mitcham, Surrey,
CR4 3HD will supply a complete
kit for the set, including ready
wound coil and the wooden base
for £4.20 including a set of head-
phdnes, or for £2.65 without
headphones; both prices cover the
cost of package and posting.
Aerial and earth wire is not
included as this can be purchased
in most electrical shops.

Audio Signal Mixer
The main difficulty with com-

ponents for the Audio Signal
Mixer is likely to be obtaining the
Eagle RR5 slider potentiometers
specified. If your local dealer can-
not supply the best bet will be
to contact G. W. Smith's or
Henry's Radio who should have
some in stock.

The Eagle sliders are complete
with knobs-some other types,
which could be substituted (with
some mechanical modifications)
may be supplied ex. knobs. If
you use different types make sure
they are all 10 kilohm and log, or
as Eagle say semi -log, whatever
that means!

Case for prototype mixer was
made from Home Radio Universal
Chassis parts but any suitable-
preferably metal-case would do.

Autofan
Supply difficulties with parts

for the Autofan are likely to be
concerned with acquiring the fan
and motor. If your car is not fitted

with one of the plastic type fans,
we suggest that you obtain one
from a garage or breaker's yard
as this type is much better for
this job than the older metal ones.

The fixings for the motor will
have to be made up to suit
individual requirements. Some
thick aluminium sheet or steel
tube may be best for this, again
you will have to find a local sup
plier.

The only electronic parts likely
to cause trouble are the relay and
the thermistor, however most of
the larger suppliers should be
able to help with these items.

P.C. Viewer
Not really an "electronic" pro-

ject but a very useful tool when
making printed circuit boards the
P.C. Viewer presents no elec-
tronic component buying prob-
lems and only one other, as far
as we can see; the glass or
Perspex.

Firstly decide which you are
going to use, Perspex is tougher
but can be scratched and melted
with a soldering iron and may
eventually sag under the heat
from the lamp. Alternatively the
glass will have sharp edges and
can be broken but will not scratch
as easily or be melted. If you use
glass make sure it is fairly thick,
especially if you make the box
larger than we show, and get the
edges ground or cover them with
plastic edging material.

Local glass suppliers should be
able to provide glass cut to size-
Perspex can often be obtained
from a sign manufacturer or
from some hardware stores.

What do you know?

CAPACITORS
1 A circuit specifies a 10µ.F 12V capacitor and you

only have a 1214F 10V, a 121.4F 24V and a 151.LF 12V.
Which one would you use?

2 What are the values of the following five capaci-
tors? (a) 4701400 (in a large can) (h) 10K, 20%
(e) 10nF (d) 10001-1 (e) 8MFD 250V wkg.

3 What is the overall value of two 10,1tF capacitors
connected in (a) series (b) parallel?

4 What is a dielectric, and how many different kinds
can you list?

ANSWERS
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electronics
lookI really

mastered
... practical

...visual
...exciting !

no previous knowledge
no unnecessary theory

no "maths

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

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

1/ BUILD AN
OSCILLOSCOPE

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

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

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

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

1 POST NOW
for

BROCHUREI FREE
or write if you prefer not to cut page

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

NAME

ADDRESS

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

BLOCK CAPS

PLEASE EEL 73

I
I
I
I

special free gift also to all our students
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TRANNIES
I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX

Phone Harlow 37739
P/P 10p. Price list S.A.E. (Saturday callers welcome)

ALL PRICES INCLUDE VAT

L19.50 ELECTRONIC DIGITAL CLOCK
(For complete kit of parts including case.)

This 4 digit 24 hour clock is available
to readers at this special price for
I month only. Parts would normally
cost over £25. Kit of parts includes
twelve IC's. indicators, and a smart
white plastic case.

74 Series TTL
8177400 16p
8177401 183
3E7402 16p
8E7403 16p
8E7404 18p
8E7405 189
8E7406 883
8177407 88p
8E7408 20p
13E7409 201)
8E7410 17p
887411 27p
8E7411 28p
SN7413 32p
887416 479
8E7417 47p
S167420 16p
8E7422 65p

25
15p
15/1
15p
15p

15p
159

85p
35p
183
13313

159
23p
35
213pp

43p
48p
15p
503

8N7423
8E7425
8E7427
8E7418
8N7430
8E7432
8E7433
8E7437
8E7438
8E7440
8177441
8E7441
3E7443
8E7444
8E7445
3217446
8317447
1217448

1 25
55p 50p
55p 50p
490 46p
77p 72p
169 15p
49p 46p
0411 821?
72p 69p
72p
169 16995p

74p 70P
74p 70p

1-48p 1.871+
1-48p 1-87p
2.00p 1-92p
10701-029
1-10p 1.08p
1.10p 1-089

1 25 1 25
8E7450 16p 15p 3E7489 8-059 5.853
SN7451 18p 15p 8E7490 743 72p
8E7452 18p 15/1 8E7491 1 -lop 1.049
8E7454 113p 15p 5177492 741) 72p
3E7460 18p 15p 8E7493 74p 729
SN7470 88p 29p 8E7494 853 723
8E7471 83p 2.9p 8177495 859 72p
8E7473 419 89p 8E7496 953 929
8E7474 41p 88p 3E74100 1.80p 1.759
8E7475 50p 47p 31174104 1.09p 1.083
8E7476 44p 48p 8E74103 1.099 1.06p
5167480 73p 70p 3E74107 44p 42p
8177481 1.329 1.26p 8E74110 611, 599
887482 97p 95p 81774111 1.87p 1.27p
SE 7403 1-20p 1.15p 81774118 1-109 1.059
8317484 1.10p 1.06p 8E74119 1-47p 1-87p
8147485 8.969 3  85p 8E74111 419
81E7486 369 853 $1674122 1- 64449p 1.43p

* Devices may be mixed to qualify for Price Breaks
100 Plus less 10% off 25 plus break

Linear Integrated Circuits
301 D1L 50p 723e OIL 99p
301 TO99 I55p 723c 21099 95p
301. 8 PIN DIL 48p 441c 8 PIN DLL 38p
301A DIL 69p 741c 14 PIN DIL 39p
301A T099 69p 741c T099 413
3013 8 PIN OIL 863 747c OIL 46p
307 DIL 69P 748c DIL 39p
307 TO99 69p 748c 21099 41p307 8 PIN DIL 683
308 T 099 6-45P 1437 DTI, 1.27p
308A 21099 13-409 1438 21099 1.279
709c DIL 85p 3046 DU. 84p
709c TO99 81p 7503 DIL 1-27p

Electrolytic
Capacitors

4 VOLT
470 8iP
100µF 64p
2200 64p
3300 649
10000 13p
47000 29p

6 3 VOLT
330 6fp
68µF 6111
1500 64p
470µF 11p
6800 13p
15000 18p
2200µF 18p
33000 26p

10 VOLT
22pF 6fp
47pF byp
10OµF 6in
220pF Bp
330pF 10p
4700 I Op
10000 I 1p
1500µF 20p

2200µF 24p

16 VOLT
15µF 64p
330 6-4p
68µF
1500 8p
2200 9p
6800 17p
10000 17p
15000 25p
2000µF 43p

25 VOLT
10pF 190
220 6}p
47pF 6}p
100µF Op
150µF Op
2200 I Op
4700 13p
680pF 20p
10000 Up
2200µF 39p
5000µF 68p

40 VOLT
6-8µF 64p
15µF 61p
330 6fp

Transistors
AC107 lap 80136 38p BF260 289 0044 14p Diodes
A0116 14p 11C142 333 BF329 18p 0045 149 Rectifiers.00127 lay 80143 33p 831330 183 0070 283
00118 13p 1(0144 309 BF390 379 0071 149 111691 8p3014221 22p 80145 269 11FX84 289 0072 149 N0184 SP
A0141K 20p 130147 9p BFX85 3511 0031 149 1E4148 OP
AC178 15p BC148 90 BFX86 22p 0083 22p 1344 iOp
*0187 13p 80149 Op 1331187 289 0034 283 1E4007 229
AC187K 201) BC153 189 BFX88 583

Thal :1: 1111,1

17p
AC188 13p 130154 179 8.57850 17p
.40188K 20p 1)0137 13p 8212151 17p TIP31A 649 .-s121 1SP
AC217 241, BCISR 12p 138252 17p TIP304 739 10130 911
.ACY18 213 BC159 149 2102164 39p 2111.33 a.96 18131 Up
ACY19 251, BC187 13p BPY90 729 TIP34A 18/12 189
302110 22p B0188 llp B8X00 193 11:84 18920 814
ACY21 23p 130169 llp 0407 12p TIP33A I8022 Op
A03722 189 30177 15p 0418 889 22.58 18923 Up
302139 asp BCI79 15p C428 Sly TIP38A 18940 6p
ADI40 403 BC182L 9p C450 179 28.19 AA119 Ily
.40142 449 BC1831 9p MP8111 363 711121,:z. A.-.26 Up
A0148 211p BC184L 31P8112 42p*1213 Up
AD149 889 B0188 339 MP8113 85p 2E708 13p A1.212 149
AD150 80p 802101 llp DIP8121 88p

44 Mtg., 14 BA,A1Z,AD18l SOP 801131 llp 51P8122
..4.1/162 29p 1102141 lip MP8123 509 2E112-2 28p 41-4102 259
AD 38a' 50p 110238 9y NI/T.21128y 2E1613 229 BA115 89
A0114 149 80159 9p EKT212 28p 2E1711 26p BA144 1.41,
62110 14p 8C167 149 3182-214 Zrap 2E2904 40p 11A143 229
AF116 14p 8C2158 169 N1T217 553 11729043 BA154 149
AF117 14p 80300 403 NKT161 243p 449 BAX13 149
AF118 92p BC301 82p 31212-271209 1E1905 48p BAX16 14p
A1114 279 80301 30p N82127420s, 2E2924 1.8p 832118 19p
A.P189 29; BC:303 50p EKT9'.7. 5 25p 2E1918 10p BAY31 9p
A1239 41p 110304 409 NKT403 71p 264053 269 821100 19p
AL100 773 BCY70 17p 8211'40588p 0243054 55p /321126 169
AL102 483 1302171 379 31121603F 2E3055 529 RT127 199AL105 65p BCY72 179 86P 2173405 440 321)110 2411A82126 81p 313123 869 NICT6130 2E3662 57p

OAS 180A821-27 403 83130 509 38p 2E3702 Op
A1)103 999 BD131 683 NiCT6742119 2N3703 99 0A9
AU1102140 BD132 90p NKT677G 2/63704 Op OAIO 24p

249 2E3705 Op 0A47 9pA1)111 '7714 )133135 429
B0207 Op 813136 50p NKT713 82p 1E3706 9P 0370 OpBC108 9p 8.01412/-87 EKT773 27p 2E3707 99BC109 9p 3D142 509 0019 559 1163708 Op '1473 UP
80113 1541, 1121159 33p 0020 553 2E3709 gip 0a79 89
160116 169 8E173 29p 0023 889 288710 913 0381 Op
80125 18p BF177 28p 0025 28p 2E3711 9P 0A85 lip80128 25p 8.21178 29p 0028 83p 0E3794 17P 0390 8p80132 16p BF179 85p 0029 389 1E3819 293
BC134 18p ISF194 1514 0085 38p 40361 509 0591 Op

B0135 1S9 BP19.6 17p 0036 38p 40360 50p 0A95 Op
BC137 18p 1321244 27p 0041 149 40838 509 0-6000 llp

- 40 VOLT
470
1000 9p
1-50pF 10p
220pF IIp
4700 19p
6800 25p
1000pf Up
2200pF 44p

63 VOLT
64p

2.20 6ip
4.70 64p
6.8µF 64p
10µF 64p
220 64p
68pF lOp
loo0 lip
150AF 13p
220µF 19p
330µF 22p
470,0 26p
10000 44p

MULLARD POLYESTER'S
MULLARD POLYESTER CAPACITORS C280 SERIES
1.1017 P.C. mounting: 0.01µF, 001544F, 0-22µF, 8}P. 0.33p.F. 0-04714P, 0.06844F, 4p.0 -144P, 44p

-15µF, 0-00p.F. 5}p. 0.33µP. 7p.0 -4742F. 9414.0:6812.F.12p. 1 0444 14p. 1-51.f.P. 229.2.2µF. 279

MULLARD POLYESTER CAPACITORS 0296 SERIES
40621: 0.001y.F. 0.00154a, 0.0012,17, 0-00334,..F. 0-004744F. 243.0.0068µF, 0-01s4F, 0-015/48
0-022(4F. 0033µF, 31p. 0-04744F. 0-08844F, 0.14", 44p. 0-15p.F, 65p. 0-22µP. 81p. 0-33µP.
12D. 0-474421. 14p.
180V: 0-011)21. 0-0154.1.F. 0-21/4F, 0.0331417, 0-04702-. 0-068µ2-, Sp. 0.1441, 84p. 016;12.48V 
0.12448, 54p. 0-334.421, 8fp. 0.47p.F. 81p. 0-88µP. 129- 1-044Y. 1419

VOLUME CONTROLS
Potentiometers
Carbon track 500 la to 1.2M
Log or Linear
Single 183. Dual gang (stereo) 44p
Single type with D.P. switch 13p extra.

SLIDE POTENTIOMETERS
58mm. TRACK
SINGLE GANGED, LOG or LIN lk to 13i.
469 each
TWIN GANGED, LOG or LIN lk to 500k.
689 each.
CARBON SKELETON PRESETS
Small high quality type (linear only).
All valves 100-5 meg ohms.
-1 watt 64p each
-2.5 watt 843 each

VEROBOARD 0-15 0-1
Matrix Matrix

141r, x 391ri 199 28p
29in x sin 28p 283
31 in x 34in Sop 28p
3fin x sin 88p 82p
lie x 17in (plain) 949 -
Vero Pine (bag 04 36). 229
Vero cater, 50p; Pin insertion Tools (0.1 and
0.15 matrix) at 61p.
SLIDE SWITCH
SPST Up each. D.P.D.T. Up each.

MINIATURE NEON LAMPS
140V or 110r 1-4 5p, 5 plus 4}p each.
MINITRON DIGITAL
INDICATOR TYPE 301SF
Reads 0-9 and decimals
(Data Sheet on request)
ONLY £I -SO
16 DIL Socket 38p
Driven by 7447 21.05

RECTIFIERS
P.LV. I AMP 1-5 AMP

50 1174001489 2114001
300 1E4002 45p PL4002 Op
200 1E4003 649 PL4003 10p
400 2264004 6fp PL4004 lOy
800 1E4005 Op P14201 13p
800 1E4000 OP 11,4006 159

1000 1E4007 10p P14007 20p

BRIDGE RECTIFIERS
P.I.V. 1 AMP 2 A-111. 5 AMP

50 33p 583 21-78P
100 25p 573 -
200 37p 603 21.98P
400 400 641, 82.15P
600 44p 613p 22.42p
800 49p - -

10 AMP

2220p

22-81p
22.42p
8275p

THYRISTORS
PIV
1 Amp

50

28

100

25

200

41

300

44
3 Amps 44 50 60 -
7 Amps - 98 1-01 -

400

58
66
1 -PA

RESISTORS
watt 5% cartion 19 each
watt 10% carbon ip each

1 watt 10% carbon 249 each
Range h10 o% m.smeg.

watt mfo 2 8p each
Range 10-1 meg ohms

BARGAIN

PACKS

Unmarked
Packs

Pack of 25
1E4148

553

Pack of 10
BC108 55p
BC107 65p

(Plastic can)

Pack of 10
Plastic BC109

559

Pack of 10
20169 55p

(unmarked)
but tested

2172646
(unmarked)
up each

Pack of 10
2162926G 55p

unbranded but
tested

Unmarked but folly
tented

2213055
1-9 28p
10 plus . 279

FULLY
MARKED
TYPES

AD161. A0162
11/P

1-9 5811
10 plus 63p

BC107-8C108
730100

1-9 92
10-99 Op
100 plus 6iD

BC 182L:-3-4-212-4
1-9 9p
10 plus Op

AC127 or A0128
1-9 1.3p
10 plus 111p
100 plus llp

ZENER
DIODES
400 M/W 5%
5limatuse
/MY 88 Range
All voltages
3.3-33 Volt

9p each

1 watt 5%
Ali voltages
6.8-200 Volts
14p each

10 watt 3%
All Voltages
7.5-100 Volts
519 each
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FREE!

co
... Win this VISCOUNT 4edio System!
/00 other prizes for Runners-0
Here's your second and last chance to try for this Viscount Audio System-in our
free competition open only to EVERYDAY ELECTRONICS readers. The system comprises
the new RTVC Viscount Ill R102 stereo amplifier, two duo type III speakers and a
Garrard SP25 Mk III turntable mounted on a Perspex covered plinth. It's selling for
around £70!

The competition is all about soldering and so, appropriately, are the rest of
our prizes. Just take a look at this list of soldering goods making up the 100
runner-up awards:
From Adcola Products Ltd. Soldering kits, soldering irons and iron stands.
From Antex (Electronics) Ltd. Soldering kits and soldering irons.
From Multicore Solders Ltd. Soldering handbooks, wire strippers and solder
dispensers.

HOW TO ENTER
Listed below are eight points which make for successful and efficient soldering. All you

have to do is place them In what you consider to be their order of importance in contributing to
a perfect soldered connection. For example, if you consider that "Use non -corrosive flux cored
solder" is most important of all, write C in the box marked 1st on your entry coupon. The key

of your second choice goes into the box marked 2nd, and so on for all eight.
Complete the coupon, all in ink or ball-point, with your full name and address, then post it ina

sealed envelope to:
EVERYDAY ELECTRONICS SOLDERING COMPETITION,
16 GARRICK STREET,
LONDON, WC2E 9PR.

IMPORTANT
All entries must be with us by Friday, July 27, 1973-the closing date. Regular readers

submitting last month's entry coupon as well, may send both in the same envelope.

A Parts to be soldered should be cleaned and tinned.
B Use soldering iron of correct size and weight.
C Use non -corrosive flux cored solder.
D Use soldering iron with tip of correct size.
E Maintain heat on joint until solder flows evenly over it entirely.
J Keep tip of iron "wet" with solder.
K Use soldering iron of correct temperature and wattage.
L Make good mechanical contact prior to soldering.

FREE
Please post to:

EVERYDAY ELECTRONICS
SOLDERING COMPETITION,
16 GARRICK STREET, LONDON

ENTRY COUPON

WC2E 9PR

My order of importance for the eight
features is listed on the right. In
entering the competition, I agree to
the rules as final and legally binding.

NAME
(Mr./Mrs./Miss)

ADDRESS
(Block letters)

Closing date for entries: Friday, July 27, 1973
CUT ALONG THIS LINE

Everyday Electronics, July 1973

2

1st

2nd

3rd

4th

5th

6th

7th

8th

The Viscount Audio System

An Adcola soldering kit

An Antex thermostatically
controlled soldering iron

COMPETITION RULES
There is no entry fee, but each attempt must be

fully completed in ink on the proper printed coupon
cut from Everyday Electronics, and bear the entrant's
own full name and address.

Every accepted entry will be examined and the first
prize, as described, will be awarded to the entrant
who, In the opinion of an expert panel of fudges.
and in any one attempt, has shown the most skill
and judgement in listing the eight features in order
of importance. The other prizes will be awarded to
the senders of the 100 next best attempts in order
of merit. No entrant may win more than one prize.

In the event of a tie or ties for any of the prizes, a
further eliminating contest will be conducted by
post between the tying competitors to determine
such winner's or winning order.

Any entry which does not comply with the printed
Instructions or is received after the closing date
will be disqualified, as will any received mutilated
or illegible, incomplete, bearing alterations, or
with more than one key letter in each space. No
responsibility will be accepted for entries lost or
delayed in the post or otherwise.

The judges' decision, and that of the Editor of
Everyday Electronics in all other matters affecting
the competition, is final and legally binding. No
correspondence can be entered into.

The competition Is open to all readers in Great
Britain, Northern Ireland, and the Channel isles
except employees (and their families) of IPC
Magazines, the printers of Everyday Electronics or
any company associated with the prizes.

The winners will be notified, and the result
announced In the earliest possible issue of this
magazine.
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TO US T'si- '-

pC4,STC01-}F '''

Readers Letters_,

Late Starter
I enclose herewith a couple of

prints for your rogues' gallery!
(one shown below).

I have subscribed to EVERYDAY
ELECTRONICS since it started but
one thing and another kept me
from actually switching on the
soldering iron until last autumn.
So I am now following your
Teach -In series almost a year be-
hind.

To be fair I must note that I
have a pretty well equipped work-
shop in which I build fitted units
and furniture for our hotel. Catch-
ing me making the Demo -Deck
when I was supposed to be doing
work for the hotel, my wife won-
dered how others managed who
did not have the sort of equip-
ment I've got; and once or twice
I've wondered the same thing!

In building your Demo -Deck I
stuck rigidly to the specification.
The only problems were the
"working" of the 14 gauge alu-
minium and in obtaining the
identical components - particu-
larly the small 35 ohm speaker.
However, I got all the bits even-
tually. I made one small addition
-unable to guarantee that my
cabinet would sit level, I added
feet. A couple of washers added
before attaching one or two of
the feet took out any wobble.

Until now, electronics have
been merely equipment which has
worked without my knowing why.
I have assembled Heathkits which

have worked well from the in-
stant they were switched on,
though this is more thanks to Day-
strom than to me. Having now
experienced component buying,
kits undoubtedly eliminate much
frustration. But the assembly of
a kit in no way compares to the
satisfaction of completing a pro-
ject in which every bit has had to
be obtained individually, possibly
from many sources. I don't mind
admitting that I'm very proud in-
deed of the completed Demo -
Deck!

I shall still make Heath and
other kits. In fact the Heathkit
MM -1U Portable multimeter is my
next job. (I considered the Multi -
meter you described in E.E. June
1972 but I'm afraid I got ambi-
tious!) I expect I shall also com-
promise between kits and -those
sort of "part-kits"-where a sup-
plier of components has assembled
a packet of the basic bits for a
given magazine article. But ulti-
mately I hope I shall build pro-
jects starting with no more than
the circuit diagram. When I
achieve this my ability to do so
will be entirely thanks to you.

I had intended this to be a short
note. To judge from the letters
published in EVERYDAY ELEC-
TRONICS there are many others
who have also found in electronics
an absorbing interest.

May I add my own very sincere

"thank -you."
Mr. R. Macdonnell,

Garve, Ross -shire.

The above letter was addressed
to Mr. Mike Hughes. We are very
impressed by the quality of the
Demo Deck shown.

Amplifier
With reference to the Cassette

Amplifier described in the June
issue of EVERYDAY ELECTRONICS. I
would be interested to know if it
would be possible to replace the
transformer, rectifier and smooth-
ing capacitor with a 12 volt
stabilizing supply. Also, if still
using the BD 124 stabilizing
transistor would the amplifier still
function correctly.

Should the positive and negative
connections be made to the tran-
sistor and diode or should these
components be left out.

Barry Goodman
Launceston, Cornwall

If using a proper stabilized
supply all the components shown
in Fig. 3 (power supply circuit)
can be omitted. The circuit will
function at a reduced output
power on a reduced voltage and
works best at the designed supply
level (about 17V).

If using a non stabilized d.c.
supply (such as batteries) the
components R5, D5 and TR5
should be used and C5 should also
be fitted although its value could
be decreased (when using bat-
teries) to about 1,000,uF. The d.c.
supply used should be rated at
about 18 to 20 volts and be
capable of supplying 500mA cur-
rent.

The use of a fully stabilised
supply of the correct voltage and
current rating will probably
slightly improve the quality of
the output.

If you write to us for advice, and wish to have a personal
reply you must include a s.a.e. Unfortunately, we cannot
prepare special designs, circuits or wiring diagrams to
meet individual requirements, nor can we answer queries
concerning commercial equipment, or subjects, designs or
modifications not published by us.

For all technical and editorial matters, write to : The
Editor, Everyday Electronics, Fleetway House, Farringdon
Street, London, EC4A 4AD. Phone 01-634 4452.

For all enquiries concerning advertisements or advertisers
write to: The Advertisement Manager, Everyday Electro-
nics, at the above address. Phone 01-634 4202.
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Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same - there has been no alternative toe soldering iron. Now for those who prefer
not to solder, there is an alternative - Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one - Masterlink - which contains all the input sockets and
output components you previously bought separately. Also in the Project 605 pack
are all the inter -connecting leads, cut to length and fitted at each end with plugs
which clip straight onto the modules, eliminating soldering completely. The pack
contains everything you need to build a complete 30 watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together - the work
of a few minutes.
Your hi-fi system will, as we said. match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For example a superb stereo
FM Tuner unit is obtainable for only £25. PRICES DO NOT INCLUDE VAT

Guarantee II within 3 months of purchasing. Project 605 directly from us. you are dissatisfied with it, we will refund your
money at once. Each module is guaranteed to work perfectly and should any defect arise in normal use we will
service it at once and without any cost to you whatsoever provided that it is returned to us within 2 yearn of the
purchase dare. There will be a small charge for service thereafter. No charge ler postage by norlacu owl. A..
charged at cost. Sinclair Radionics Ltd., London Road..

St. Ives, Huntingdonshire PE17 4HJ.
Telephone: St. Ives (04806) 4311

Reg. No. 34304

Specifications
Output -30 watts music power (10 watts per channel R.M.S. into
30).
Inputs- Mag. P.U. - 3mV correct to R.I.A.A. curve 20-25.00Q...
Hz ± 1d 8. Ceramic pick-up - 50mV. Radio - 50 to 150mV.

IAux. adjustable between 3mV. and 3V.
Signal to noise ratio - Better than 70dB.
Distortion -better than 0.2% under all conditions.
Controls - Press buttons for on -oft P.U.. radio and aux. Treble
+15 to -15 dB at 10 kHz. Bass +15 to -15 dB at 100 Hs.
Volume. Stereo Balance.
Channel matching within 1 dB.
Front panel - brushed aluminium with black knobs
Project 605 comprises Stereo 60 pre-amp/control
unit, two Z-30 power amplifiers. PZ-5 power supply
unit. the unique new Masterlink. leads and instruc- L 95
tions manual oomplete in one pack. Post free Plus 10% V.A.T.

To SINCLAIR RADIONICS LTD., ST. IVES. HUNTINGDONSHIRE PE174HJ

Please send Project 605 post free 0 Details and list of stockists

Name

Address

f or evhich I enclose £29.95 cheque/money Order/c3sh EE7 73
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G.W.SMITHSCO(munolTD
TS60 POCKET
MULTIMETER
Highspreeisfou at low -coat.
Ranges: D.C. 15V, 150V.
1.000V (10.000 opv).
ISV, 110V, 100V (1.000

D.C. Current 150n)A.
Resistance 100k ohms.
31.85. Post 15p.

AUDIOTRONIC MODEL ATM -1
Top value 1000 o.p.v.
pocket multimeter.
Ranges: 0/10/501250/1000v.
AC and DC
DC Current 0-1mA/100mA.
Resistance 01150k ohms.
Decibels -10 to +22dB.
Size 90 x GO x 2Rmm.
Complete with test leads.
3240. Post 15p.

MODEL 1092
TESTMETER
3.000 O.P.V.
013/15/160/300/1200 V.
D.C. 0/6130/300/600 V.
A.C. 0/$00/sA/300 MA
0/10K/1 meir r2
Decibels l0 to +16db
32'76 each t 111? P. & P.

LT601
MULTIMETER
New style 20,000
fi.p.r. pocket multi -
meter. 5/25/50/250/
500 / 2500 V. D.C.
10 / 50 / 100 / 000 / 10001'.
A.C. 50101 / 260mA. OK / 6
meg ohms. -20 to + .12 dB.
31175. Post 20p.

MODEL TN -12
20,000 o.p.v. Overload pro.
section. Slide switch selector
0 / .25 / 2-5/ 10/ 50/ 250/
1.000V. D.C. 0 10/ 50 / 250 I
1000V. A.C. 0 110/zA / 25 /
250mA. D.C. 0 / 3K 130K /
900K / 3 meg - 20 to + 604B
£497. Post 15p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10.000 0.P.v.
A Bret clam versatile ins
idrument manufactured in
U.S.S.R. to the highest
standards. Ranges: 2.5110/
30/260/600/1000v D.C. 2.5/
10/60/260/000/1000e A.C.
DC Current 100wA/11101
t 00mA/1 A. Resistance
300 oboe/3130/300K/3m 11.
Complete with batteries.
teat leads, institutions and
sturdy steel carrying ease.
OUR PRICE 15.97. P. & P. 251;

HIOKI MODEL 730X
30,000 O.P.V. Overload
Protection. 6/30160/300/
60011200 VDC. 12/60/120/
600(1200 VAC. 60/gA/30
inAI300 tuA. 211/2001C/2
inegohm. -10 to + 63dh.
1850. P. & P. 15p.

MODEL PL436
20k C2/Volt D.C. 8k Cl/
volt AC. Mirror scale.
-613/12/30/120/600
D.C. 3/30/120/500 V
A.C. 60/600µA/60/600
mA. 10/1001C/1 MegI10
Meg fl -20 to +46db.
3697. P. & P. 129.

MODEL 500
30,000 O.P.C. with over-
load protection mirror scale
01-5/2-5/10121/1001250/5001
1.000v. D.C. 0/2.5/10125/
100/250/000/1,000V. A.C.
0/60pA/5/50/500mA. 12
amp. D.C. 0/60/K/6 Meg./
60 Meg()
3847. Post paid.

HIOKI MODEL 750X
80,000 o.p.v. 43 ranges 0-0.3
to 1,200v D.C. 0-3 to 1.200.-
A.C. 0-30µA/300m A. 0-3K/30
meg ohms. - 10 to ; 17dB.
3847. Poet 20p.

U4312 MULTIMETER
Extremely sturdy Instrument for gruvr 1
electrical use. 667 o.p.v.
0P3/1-5/7.5/30/80/150/300/
600/900 VDC and 75mV.
0/-3/1.5/7-5/30/60/150/30n
6001900 VAC.
0/3001aA/1.5/6/15/60/150
600MA/13/6 AMP. D.C.
011.5/6/10/60/150/60024A7
1.516 AMP. AC.
0/200 11/3K /30K G.
Accuracy DC 1%. AC 1-5%.
Knife edge pointer, mirror scale. Comp etc
with sturdy metal carrying case, leads as
instructions. 3650. P. A P. 251).

HIOKO MODEL 700X
100,000 O.P.V. Overload
protection. Mirror scale_
S/S/1211-13/3 /8/12/30/60/
120/300/600/1200V DC
1 5/3/6/12/30/601150/3001600,
1200 V. A.C.
15/30µA/3/6/30/60J150/300o:A
6/12 AMP. DC. 2K/200K/2
Meg/20 Meg ohm -20 to
1-63c1B. 11850. P. A P. 20p

MODEL 01080 EN(liant 6 mirror scale.
20,000 o.p.v. 0 / .21 / 1 /
2.15 / 10 / 50 / 250 / 1000 /
50001'. D.C. 0 2.5 / 10 /
50 250 / 1000 / 60001'.
A.C. 0 / 6b/zA / 1 / 30 / 100 /
600mA. / 10 amp. D.C.
0/2K/200K / 20 meg
- 20 to + 60 dB.
£18-95. Post 95p.

370 WTR MULTI -METER
Features A.C. ea. semt ranges.
20.000 o.p.v. 0/-5/26110/10/
250/500 1000 V. D.C.
0/2-5/10/5012501500/1000V AC
01150uA /1/10/100mA/1/10 Amp
D.C.
01100mA/1/10 Amp AC
0115K160K1500K/5 MEAD 50
MEG.
-20 +62db.
815. P. & P. 25p.

HT100B4 MULTI -METER
Features A.C. current ranges.
100,000 o.p.v. Mirror Scale.
Overload Protection.
0/3/2.5/10/501250/600/1000 V
D.C.
0/23/10/50/250/1000 V. A.C.
0/10/20011A/2.5/25/250 MA/
10 Amp. D.C.
10 Amp A.C. 0/20K/200K/
2 MEC/20 31E0 - 20 + 62dB.
312.50. P., A P. 25p.

KAMODEN 72.200
MULTITESTER
High sensitivity tester.
200,000 o.p.v. Overload pro-
tection. Mirror scale. Ranges:
0/-06/-3/ 3J 30 /120/ 600/
1200V. D.C.
0/ 3 /12/80 300/ 11,200 V.
A.C.
0 / tietA / 1.2mA / 120mA /
600mA / 12A. D.C.
0 12A. A.C.
-20 to +63dB. 0 / 2K /200K 12 meg I
200 meg ohms. 11615. Post 300.

TMK LAB TESTER -
100.000 O.P.V. 61in.
Scale Buzzer Short Cat -
cult Check. Sensitivity
100,000 O.P.V. D.C. 5E/
Volt A.C. D.C. Volts:
.5, 2.0. 10, 50, 250, 1,000
V. A.C. Pone $710, 25.

D0.
250, 500. 1,000V.

.C. Current: 10.100µA.
10. 100, 500mA, 2.5, 10 amp. Resistance:
1K, 10K, 100K, 10MEG, 10031EG a
Decibels: -10 to +49 db. Plastic Case
with Carrying Handle. Size: 71in. x 61in. x
31in. 11835. P. & P. 25p.

Model S-100TR MULT1METER 
TRANSISTOR TESTER
100,000 o.p.v. mirror wale/
overload protection. 0/421
6/3/12/30/120/600 V DC.
0/6/30/120/600. V AC. 0/12/
600/sA/ 12/300mA/12 AMP
DC. 0/10 K11 MEG/100ME0.
-20 to +50db. 0.01-2 MPD.
Transistor tester measures
Alpha, beta and Ico. Complete
with batteries, instructions
and frali, £13S0. P/P- lip.

IIIIIiii

1.83 TRANSISTOR TESTER
Tests ICO and B.
PEP EPE. Operate.
from 9v battery. Com-
plete with all in-
structions. etc. 33-95.
9.. A P. 20p.

KAMODEN HM.350 TRANSISTOR TESTER
High quality instrument
to test Reverse Leak
current and DC current.
Amplification factor of
EPE. PEP, transistors.
diodes, SCR's etc. 4" x
41" clear scale meter.
Operates from internal
batteries. Complete with
Instructions, leads and
carrying handle. 11230.
Post 30P.

MODEL 449A IN
CIRCUIT TRAN-
SISTOR TESTER
Checks true A.C.
beta in I out. Checks
icbo. Checks diodes
in / out. Cheeks
SCR, etc. Beta
HI 10 - 500,
LO 2 - 50. lebo 0-500011,1. 220/240 V A.0
operation 111710. Post 251,

MODEL 04311 SUB -STANDARD MULTI -
RANGE VOLT AMMETER
Sensitivity 3$0 ohms/Volt
AC and DC. Accuracy
5% D.C. 1% AC. Scale
length 165mm. 01300/750pA I
1'5 / 3 / 7.5 / 15 / 30 / 76/
150 / 900/750mA/1-5 / /
76AMP DC 0 / 3 7.15 / 15 /
30 / 75 / 150 1 SOO /
750mA / 1.5 / 3 / 7.0
AMP AC 0/ 75 150 /
100 / 75CmtV 1-5 / 3 I
7.5 / 15 / 30 1 75 / 180 / 300 / 750V DC
01750mV/1-5 / 3 /7/11/30 /75/110/ 300
/750V AC. Automatic cutout. Supplied co ri-
plete with test leads, manual and test certifi-
cates. £.49-00. Post 50p.

TE-65 VALVE VOLTMETER
28 ranges. D.C. volts
1-5-1.500v. A.C. volts
1.5-1,500r. Resistance up
to 1,000 megohms. 200/
240v. A.C. operation.
Complete with probe and
instructions.
817.50. P. & P. 30p.
Additional probes avail-
able: R.F. 12-121; H.V.
12-50.

KAMODEN HM. 72013
F.E.T. V.0.14.
Input impedance 10 Inez
ohms.
Ranges:
0 / .21 / 1 / 20 / 1n / 50/
250 / 1000V. D.C.0/2.5/10/50/450/
1000V. A.C.
0 12Sµ5 / 2.5 I 25 1 250
MA D.C.
- 20 to + 62dB
0 / 5K / 50K / 500K / Zirtivie
500meg ohms.
314-95. Post. 30p

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER
10 meg. input 10 range.:
01/.003/.1/ -3/113 /10/30/100/
SOOV. R.M.B. 4cpst.-1.2 Mc/s.
Decibels -40 to +50:111.
Supplied brand new complete
with leads and Instructions.
Operation 230V. A.C. 117-50.
Carr. 25p.

TMK MODEL 117 P.E.T.
VOLTMETER
Battery operated. 1i
meg input, 26 ranges.
Large 41" mirror scale.
Size x 41° x 25".
DC VOLTS 03-1200V
AC VOLTS 3-300V
RMS. 8-0-800V P -P.
DC CURRENT .1.2-
12MA. Resistance up
to 2000M ohm. Decibels -20 to ) 51011.
Complete with leadsjinstructiona £1750.
P. * P. 20p.

ELECTRONIC

MODEL L -SS FET

V.O.M.
Input impedance 10 t10.0.
ohms. 0 / 1.2/ 6 / 30 /
120 / 600V. D.C. 0 / 3 /
12 / 60 / 120 / 600V. A.C.
0 / 1201.tA / 120mA TM:.
0 / 1K / 300K / Io mete
1100 meg ohms
/15-97. Post 15p.

KAMODEN HMG -500 INSULATION
RESISTANCE TESTER
Range 0-1000 Meg -
°tuns, 500 Volt.
Battery operated.
Wide range clear
meter 41" x 4".
Complete with de
luxe carrying case.
batteries., Instruc-
tions. 119-95. Post sop

BELCO AF -SA SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 18 x 200,000 z . r is 10,000 liz
Output max.
+ 10 dll.
(10 K ohms)
Operation in-
temal batteries
Attractive 2 -
tone case 71°
5" x 2'.
Price 117-50.
Carr. (75p.

CI.5 PULSE
OSCILLOSCOPE Nrtz
For display of pulsed
and periodic waveforms C..

In electronic circuits.
VERT. AMP. Bands 1
width 1013Bz. if. 
tivity at 100KHz
mm. -1.25; BOR. AMP. Bandwidth 500K Hz.
Sensitivity at 100K Hz, V RMS/mm.
Preset triggered sweep 1-3.000usec.; free
running 20-200,0001,1z iu trine ranges.
Calibrator pips. 220 360 x 4$0mm.
115-230V. AC operation. 139-00. Can. paid.

TO -3 PORTABLE OSCILLOSCOPE
31n. tube. Y amp. sensitivity
0.1v p.p/CM. Bandwidth
1.5 cps -1-5 MHz. Coput imp.
2 meg I) 25pF K amp.
sensitivity 99v. p-p/C61.
Bandwidth I -5ips-800k14x.
Input imp. 2 meg f2 20pF.
Time base. 5 ranges 10 cps
300 kHz. Synchronization.
lnternal/external. Illuminated
scale 140 x 210 x 330 min. Wright 15i16.
220/240V. A.C. Supplied brand new selth
handbook. £47-50. Carr. 50p.

RUSSIAN CI.16 DOUBLE
BEAM OSCILLOSCOPE
5 me/s Pass Band. Separate
YI and Y2 amplifiers.
Rectaltgidar Sin. r 41n.
C.R.T. Calibrated trig-
gered sweep from -2 u/see.
to 100 milli -sec. per mu.
Free running time base 30 cis- nor/s. Bnilt-
in time base calibrator and amplitude
calibrator. Supplied complete with all
accessories. and instruction manna]
£87. Carr. Paid.

MODEL AT201
DECADE
ATTENUATOR
Frequency Mlle Q

200KHz. Attenuator
0-111db, 0-1db step. g
Impedance 600 ohms. ill w

Max. input power
30fibni. Size 180 x 90 s 21000.
112.00. Post 371).

ARF-300 AF/RF SIGNAL GENERATOR
All transistorised.
compact, fully Port-
able. Al nine wavy
18 Hz to 220 Rilx.
AF square wave 18 Hz
to 100 KILz. Output
sine / square 10,
F -P. RF 100 KlIz t..
200 1114-r. Output IN
maximum. Operation
220/240, AC. Com-
plete with instruction.
and leads. 329-95.
Post 50p.
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TE-20D RF SIGNAL GENERATOR

Accurate wide range signal
generator coering 120
Heir, 600 Mc/el on 0 bands.
Directly calibrated Varl
able B.P. atte_nuator, audio
output. Xtal socket for
calibration. 220/240V. A.C.
Brand new with Instrui-
tions 015. Carr. 371p.
Sire 140 x 215 x 170 nun.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20cps to 200
kc/s on 4 bands.
Square: 20cps to 30
he/a. Output impe-
dance 5.000 ohms.
200/250V. A.C. op-
eratinn. Supplied
brand new and
guaranteed with in-
struction manual
and leads. 517-50.
Carr. 375p.

" YAMABISHI " VARIABLE VOLTAGE
TRANSFORMERS

Excellent quality at low cost. All rnodeLv-
Input 230V. 50/80 c/s. Variable output
0-280y.

MODEL 5-260
GENERAL PURPOSE
BENCH MOUNTING

L Amp 27.00
2-5 Amp Z8-05

5 Amp £1175
$ Amp 115-90

10 Amp en 50
12 Amp 223-80
20 Amp 249-00
25 Amp 658-00
40 Amp 12250

MODEL 5.2600
Panel MOuntlug.

1 Amp .. 27.00
tr. 5 Amp . £8 .05

Carriage and
Packing Extra

AUTO TRANSFORMERS
0/115/250V. Step up or step down, Fully
shrouded.

80 W 22-10 P. & P. 18p
150 W 22 70 P. & P. 18p
300 W L3-60 P. Sr P. 230
500 W 2525 P. & P. 33p

1000 W 27.50 P. & P. 38p
1500 W 110-20 P. & P. 43p
2250 W 617.25 P. & P. 50p
5000 W 125-00 P. & P. et

NOA. 220 AUTOMATIC
VOLTAGE
STABILISER
Input 68 125 VAC or 176.
260VAC. Output 120VAC
or 240VAC. 200VA rating.
111.97. Carr. 50p.

PS.200 REGULATED P.S.U.
Solid state. Variable output
5.20 volt D.C. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent. Output 220/240 V.
A.C. Sae 7r x 51' x 3r.
119.95. P. & P. 25p.

PS.10002 REGULATED
POWER SUPPLY
Solid state. Output 6. 9
or 12 volt DC up to 3
amps. Meter to monitor
current. Input 220/240v
AC. Slue x 35- x or.
11117. P. & P. 25p.

EsEitCLEAR PLASTIC PANEL METERS
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL

AUTHORITIES, ETC.
Over 200 ranges in stock -other ranges to order. Quantity discounts available.

Send for fully illustrated brochure.

Type SW.I00 100 x80
50pA 2.4.15
50-0-50pA £3-85
loop.A 13.95
100-0-100µA 23 90
500µA £3.70
lmA 23 60
200. D.C. £3-60
50V. D.C. 2380 5 amp. D.C. 23-60
300V. D.C. £3.60
I amp. D.C. 23.60 VU Meter .. 44.30

Type SD.83082.5mm x 110mm Fronts
lOrn A £3-10
50mA 53-10
100mA 23 10
500mA 23-10
1 amp 23.10
5 amp 23.10
10 amp. 53.10

50/1.A. 23.40 28-10
50-0-501,A 1340 10V. D.C. .. 1310
100µA £325 23.10
100-0-100µA 23 35 500. D.C. .. £810
200p1 13-80 300V. D.C. 23-10
4500µA 2345 15V. A.C. 23-30
1mA 2310 300W. A.C.. /3.30

VU Meter .. 53.50

at

Type SD.640 63.5mm x 85mm Fronts
50nA £3.05 500mA. 1290
150-0-50pA £3-05 1 amp £2-90
100gA . . 23-00 5 amp 12 90
100-0-100gA 13.00 10 amp 22-90
200µA .... 23.00 5V. D.C. ea 90
500µ.A 22.95 20V. D.C. £2 90
lmA 22-90 60V. D.C. 12-90
5mA 22-90 300V. D.C. 22.90
10mA 22.90 160. A.C. .. 53.00
50mA 22.90 300V. A.C... 23.00
100mA 12.90 VII Meter 13-15

Type SD.460 46mm x 59.5mm Fronts
50µA 22-80 I amp 52-80
50-0-50µA 22-80 5 amp £2.60
100gA . 8275 10 amp. 22.80
100-0-100µA 2875 5V. D.C. 22.60
200pA .... 22.70 10V. D.C. 22-60
500P -A  ... 12-55 20V. D.C. £2-60
lmA 0280 50V. D.C. .. 12.60

300V. D.C. 22-60
15V. a.C. .. £270
300V. A.C... 22.70
VII Meter 22.90

5mA
10mA
50mA
100mA
500mA

22.60
12.60
12-60
2220
12-60

"SEW" EDGWISE METERS
Type PE70. 3 17, 32in. x 1 15)32in. x

291n. deep
500aA 2315 .500µA 13.20
50-0-50/th 13 80 ' lmA100µA 18.60
100-0-100µA 23.50 3000. A.C. 23-25
200AA 13.40 VU Meter .. 23-35

13.20

 MOVING IRON -
ALL OTHERS MOVING COIL

Please add oostage

Type MR.BSP. 41in. x 42in. fronts
50mA .... 23.10
100mA £3-10
500mA .... 23.10
1 amp 23-10
5 amp 23.10
15 amp 23 10
30 amp 23.20
20y. D.C. 13-10
50V. D.C. 23-10

513µA £8-95 150V. D.C. 23.10
50-0-50pA 13 40 300V. D.C. 23.10
100pA 23-40 15V. A.C. .. 23.10
100-0-100µA 23.30 300V. A.C... 23.10
200µA 23-30 9 Meter lmA 13-15
500µA 23.20 VU Meter .. 23.95
500-0-500µA 23-10 1 amp. A.C. 2810
1mA 23 10 5 amp A.C. 22.10
1-0-1mA 53.10 10 amp. A.C. 2340
5mA. 13-10 20 amp. A.C. 23-10
10mA 23.10 30 amp. A.C. 23-10

Type MR.52P. 23in. square fronts
50pA 2350 10V. D.C. .. 2250
50-0-50r/A 2305 20V. D.C. .. 22-50
100pA 13.00 50V. D.C. .. 12.50
100 -0 -100A -A 22-95 300V. D.C. £2.50
500pA 22 65 15V. A.C. L2.60
lmA 22.50 300V. A.C... 22-80
5mA 2230 S Meter lmA 2280
10mA 42-50 VU Meter .. 23.60
.50m0 22.50 I amp. A.C. 12.50
100mA 22.50 5 amp. A.C. 22-50
500mA 22 50 10 amp. A.C. .22-50
1 amp f2-50 20 amp. A.C.  4250
6 amp £2.50 30 amp. A.C.  1250

Type MR.65P. 31in. x 33in. fronts
50pA 23-70 10V. D.C. .. 02.80
50-0-5011A 23-15 20V. D.C. .. 52-60
100µ4 23-15 50V. D.C. .. 22130
100-0-100µA 23-10 150V. D.C. 52-60
200pA 13-05 300V. D.C. 12-60
500p,A . 62.75 15V. A.C. .. 22-80
500-0-500µA 12.60 50V. A.C. 12.80
lmA 22-60 150V. A.C... 12 80
5mA 2260 SOON. A.C. 22.80
10mA 52-60 500V. A.C. 22 80
50mA £220 6 Meter lmA. 12.85
100mA 22-60 VII Meter - 28-70
500mA 12-60 50mA A.C.  2250
1 amp 22-80 100mA A.C.  22.60
5 amp 52-60 200mA A.C.  22-60
10 amp. 22.80 500mA A.C.  2.2.60
15 amp. 12.60 1 amp. A.C.  2280
20 amp. 12.60 5 amp. A.C.  1280
30 amp. £2 80 10 amp. A.C.  22-60

22.90 20 amp. A.C.  12.60
OW. D.C. 52-80 30 amp. A.C.  22-60

"SEW" EDUCATIONAL
METERS

Type ED.I07. Size
overall 100mm x
90mm x 108mm
A new range of high
Quality moving coil
inetrnments ideal
for school expert.
mente and other
bench application,
3. mirror scale. The

meter movement Is easily accessible to
demonstrate internal working. Available
in the following ranges:
50pA 2550
100pA 15-10
lmA 14-85
50-0-50µA 15.10
1-0-1mA 2485
IA d.c. 2415

10V d.c. f4-85

20V. d.c. .. £4.85
50V. d.c. 24 85
300V. d.c. 2485

Dual range
500mA/5A d.c. 25-10
5V/50V d.c. 1510

n 56
50-0-54.A 22-50

22-45
100-0-100µA 2240
200µA £2 .28
500pA 22.25
500-0-500µA 22-25
lmA 22-25
1-0-1mA £2.25
2mA 22.25
5mA £2-25
10mA 2225
20mA 22-25
50mA 12 25
100mA 1223
150mA 12-25

Type MR.38P. I 2I,32in. square fronts
200mA 62.25
300m5 22.25
500mA 1225

50mA .... 22.25
1 amp 2225
2 amp 22 25
6 amp 22.25
10 amp. 02 25
3V. D.C. 12.25
10V. D.C. 52.25
15V. D.C. 59.25
SOW. D.C. 22-25
50V. D.C. 2255
100V. D.C. 22 25
150V. D.C. 12.25
300V. D.C. 12.25
500V. D.C. 12.25
750V. D.C. 12 25
15V. A.C. 2230
50V. A.C. 22.30
150V. A.C 22-30
3000. A.C. 22.30
500V. A.C 22-30

Meter 1mA 22.30
VU Meter 2265

Type MR.45P. tin. square fronts
50µA 22-70 5 amp 22.40
50-0-50/..A 2285 10V. D.C. 2240
100µA .... 22.60 20V. D.C. 52-40
100-0-1001tA 12 50 50V. D.C. 52.40
200µA. .... 22-50 300V. D.C. L2-40
1005.A 12.45 I5V. A.C. 52.40
500-0-5001.aA 12.40 3000. A.C 12.40
lmA 22.40 8 Meter 1mA 12.50
5mA 22 40 VII Meter .. 22-70
10mA 1 amp. A.C.  12.40
50mA 5 amp. A.C.  52.40
100mA 10 amp. A.C.  12-40
500mA 20 amp. A.C.  £2.40
1 amp 1240 30 amp. A.C.  12.40

"SEW" BAKELITE
PANEL METERS

Type MR.65. 31in. square fronts
1 amp 12 SO
5 amp 12.60
15 amp. 22.60
30 amp. /2.80

25pA £4 80
501.4 18 .55
50-0-501.A £8.05

28.00
100-0-100pA 13.00

12.70
500-0-500pA 1270
lmA 2280
1-0-1mA 12.80
band. £260
10mA 1230
50mA 12 60
100mA 1280
500mA 2280

50 amp..... 12.80
5V. D.C. .. 1260
100. D.C. .. 12.60
20V. D.C. .. 12-60
50V. D.C. .. 52.80
150V. D.C. 12.80
300V. D.C. 12.80
50mV. D.C. 12-90
100mV. D.C. 22.90
30V. A.C. .. 12-85
500. A.C. .. 12.65
150V. A.C. 12.65
300V. A.C. 22.65
500mA A.C.  12.60
1 amp. A.C. 22.60
5 amp. A.C. 22.60
10 amp. A.C.  22 60
20 amp. A.C. *22.60
90 amp. A.C. *22-80
50 amp. A.C.  22.60
VU Meter .. 13.65

Type 5-80 80 mm. square fronts
50p.A £3 -SO
50-0-501aA £3 .40

18 40
100-0-100µA 2830
500gA 18.05
lmA 13-00
20V. D.C. 2800
/50W. D.C. 23.00
300V. D.C. 23 00
1 amp. D.C. 23-00

5 amp. D.C. 1200
300V. A.C... 18-00
VU Meter .. 22.70

230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS
Built In gearbox. All brand
new and boxed. 30 8651:1
CW; 2 EPH CW; 20 ItP11
CW; 2 MPH ACW; 30
RBA CW;

D each Post 12p.
50

Everyday Electronics, July

POWER RHEOSTATS

High quality ceramic ma-
rtian. Windings em-
ded in vitreous enamel.

envy duty brash wiper.
Continuous rating. Wide
range available ex -stock.
Single hole fixing. kin- dia.
shafts. Bulk quantities avail-
able.

25 WATT. 10/25/50/100/250/500/1000/1500/
2500 or 5000 ohms. 135p. P. A P. 10p.

50 WATT. 10/25/50/1001250/500/1000/2500
or 5000 ohms. 11-35. P. ,0 P. 10p.

100 WATT. 1/5/10/25/50/100/250/500/1000
or 2500 ohms. 51.95. P. & P. 15p.

1973

240° Wide Angle I mA Meters
MW 1-6 60mm square 23 97

1-8 80nun sonata 54.97
P. & P. extra

230 VOLT A.C.
50 CYCLES

RELAYS -
Brand new. 3 seta of
changeover contacts at
5 amp rating. 50p each.
P. & P. 10p (100 Iota HO/
Quantities available.

SEND SAE FOR UST OF

SEMI CONDUCTORS & VALVES

ALL PRICES ARE
SUBJECT TO 10% VAT

15IALSO SEE
FOLLOWING PAGES
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UNR 30 RECEIVER

L:)
Bands covering 650 ke/s-30 mc/s

B.F.O. Built-in Speaker 220/240 v.
A.G. Brand new with instructions.
Our II 5.75 Carr.
Price ft.. 37p

UR-IA RECEIVER

4 Bands covering 550 kc/e-20 mole.
YET, S Meter. variable BFO for
SOB. Built-in Speaker, Band -
spread, Sensitivity Control. 220/
240 v. A.C. or 12 v. D.C. 125in. x

x Tin. Brand new with
Instructions.
Our 125.00 Carr.
Price 37p

SKYWOOD CX203
RECEIVER

Solid state, 5 baud. covering 200-
'420 KHz and .55 to 30 _MHz.
Illuminated elide rule dial. Band -
spread. Aerial tuning. BFO, AVC,
ANL. "8" meter, AMJCW/SS B.
Integrated speaker and phone
socket. 220/240 v. A.C. or 12 v.
D.C. She ass x 266 x 150 mm.
Complete with instructions and
circuit.
Our
Price 0pL32.50 C5arr.

LAFAYETTE HA -600
RECEIVER

General coverage 150-400 ice/s, 550
ko/s-30 me/a, FRP front end, 2
mech. filters. product detector,
variable B.F.O., noise limiter,
8 Meter Bandspread. RF Gain.
151n. x 9510. x 85in. 18 lb.
220/240 v. A.C. or 12 v. D.C.
Brand new with instructions.
Our 4'50.00 Carr.
Price 50p

TRIO 9RS9DS RECEIVER

4 bands covering 550 kola to 30
mc/a continuous and electrical
bandaread on 10, 15, 20, 40 and
80 metres. 8 valve plus 7 diode
circuit. 4/8 ohm output and phone
jack. SSB-CW, ANL. Variable
BFO. S meter. Sep. bandspread
dial. IF frequency 445 ke/s, audio
output 1.6w. Variable RF and AF
gaia controls 115/250 v. A.C.
Size: 7in. x lain. x 10In. with
Instruction

Price Paid.
Carr.

Our L4.5(1
PULL RANGE OP TRIO STOCKED

ALSO SEE
PREVIOUS PAGES

EMI LOUDSPEAKERS

Model 350. 13" x 8"
with single tweeter/
crossover. 20-20,000
Hz. 15 watt RMS.
Available 8 or 15
ohms. 87R5 each.
P. & P. 37p.
Model 450. x 8"
with twin tweeter/
crossover. 55-13.000
Hz. 8 watt RMS.
Available 8 or 15
ohm. 62 each.
P. & P. 25p.

SPECIAL OFFER !
le............ STEREO

SPEAKERS

Matched pair
of stereo book-
shelf speakers.
Deluxe teak
veneeredfinisti.
Size 140" x 9'
x 74".8 ohm.
8 watt RMS.

18 watt peak. Complete with DIN
lead -

Our
4" 1 ".

I 2,9c Carr.
Price 50p

HA -I0 STEREO HEADPHONE
AMPLIFIER
All silicou
transistor

Jamplifier 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
511U/10031U. Output 50/CW.

Our
Price

£5'97 P. & 5pP.
1

1021 STEREO LISTENING
STATION
For bal-
ancing
and gain
selection
of loud-
speakers
with addi-tional

facility for stereo headphone
switching. 2 gain controls, speedier
on -off elide switch, stereo head-
phone sockets. x 4" x 25".

Our /225 P. P.Price 15p

MP7 MIXER PREAMPLIFIER
5 micro-
phoneinputs
each with
individual
gain con-
trols enabl-

ing complete mixing facilities.
Battery operated. 95" x 5" x 3".
Inputs Mica: 3 x 3m17 50K; 2 x
3roV 600 ohm. Phono meg. 4mV
sox. Phono ceramic 100mV 1 meg.
Output 25OmV 100K.

Our 1E8,97 P. & P.
Price 20p

HAND HELD 2 -WAY WALKIE
TALKIES
Industrial quality in robust metal
cases. Battery operation. Volume
and squelch controls. Call button
and press to talk button. Tele-
scopic aerial. Complete carrying

2 channel 62,,Kn Pair.
300mW ....`" Poet 50p.
3 channel £79.50 Pair.
2 watt Poet 501).
Licence required for operation in
U.S.

HOMER INTERCOMS

with batteries,
Instruction..

2 Station 62-97. P. & P. 151)-
3 Station 25.25, P. & P. 16p.
4 Station 28.82, P. & P. 17p.

Ideal for
home,office.
stores,
f actories,
etc. Sup-plied
complete

cable and free

FM TUNER CHASSIS

6 TRAN-
SISTORHIGH
QUAL-I T Y
TUNER.SIZE
ONLY

8 x 4 x 251n. 3 I.F. stages.
Double tuned discriminator. Ample
output to feed most amplifiers.
Operates on 9V battery. Coverage
88-10831c/s. Ready built ready for
use. Fantastic value for money.

Our £5-95Price 12p
Stereo multiplex adaptors 8497.

SH628 STEREO HEADPHONES

Outstanding
value. Soft
car -pads,
adjustable
headband.
8-16 ohms.
20-20,000
Hz. Com-

plete with lead and stereo plug.

Our 11,87 P. & P.
Price 30p

TEIOI8 DE -LUXE MONO HIGH
IMPEDANCE HEADSET

Sensitive
magnetic
headset with
soft earl:sad&
Impedance
2,600 ohms
(d.e. 600
ohms). Fre-

quency response 200-4,000 Hz.

Our 11.97 P. & P.
Price "1 30p

LHO2S STEREO HEADPHONES

Lightweight
headphones
with padded
earpiecea.
4-16 ohms.
2 0 -2 , 0 0 0
Hr. Com-
plete with

6 St. cord and plug.

Our 11,95 P. & P.
Price '" 30p

BH.00i HEAD SET AND BOOM
MICROPHONE

Moving C.ell.Ideal
for language
teaching, com-
munications.
Headphone imp.
16 ohms. Micro-
phone imp. 200
ohms.

Our 14,95 P. & P.
Price " 30p

DH -08S DE -LUXE STEREO
HEADPHONES

Features unique
mechanical 2 way
units and fitted
adjustable lever
controls. 8 ohm im-
pedance 20-20,000
cp.. Complete with
spring lead Az stereo
jack plug.

Our- £7.97 P. & P.
Price 30p

4 -CHANNEL STEREO
HEADPHONES

TTC 03600. d ...,..,,,, \ 1 -
soncoveredvi'headY1 ' sx

'-cir.
cushion and li,! / 1..;
earphones. I .... !

! °"Bach ear- r.." ,

piece Incur- -,...,"-
porates two

1

2" speaker units. Fitted 2/4 channel
changeover switch. Impedance 4-16
ohm. Frequency response 20-20,000
Hz. Complete with 15 ft. coiled lead
fitted two stereo plugs.

Our 19,95 P. & P.
Price ""' 30p

ROTEL BARGARILI

I111700
STEREO
PHONES
Soft leather
ear cushions.
Impedance
8-16 ohms. 20-
20,000 Hz. 15ft
coiled lead.
Brand new and
boxed (List
£9 95.)

Our 6,75
Price

1
g

P. & P.
30p

L1101EL BARGAINS!

STEREO AMPLIFIERS
RA310 15 + 15 watt 234.95
RP.A)3A60110

4032 ++ 4302. wwaathtal72:5955 FERGUSON
RA1210 60 + 60 watt 88995

P. & P. 60p extra.
AM/FM STEREO RECEIVERS

RX160 74 + 75 watt 238-95
RX200 10 +. 10 watt 248-50
R71400 20 ÷ 20 watt 25730 FERGUSON 3408 STEREO

P. & F. 75p. TUNER AMPLIFIER
Covers FM 88-108 'A.R. Five push
button tuning scales. 8+8 watts
rms. Inputs for stereo ceramic
cartridge and tape etc. Separate
boss treble, balance and volume
controls.

Our
Price £31.50 P.tr,,,

1:46

CASSETTE (P. & P. 50p)
18351) Deck .. £44.45
0335 Recorder £57-75
C835/G888 Speakers £8795
GXCAOD Deck .. £5720
GXC40 Recorder £87-20
GXCAOT Deck/Receiver 199-116
0%045 Deck .. £7825
CI-X.C46D Dolby Deck .. S83.55
GIC46 Recorder .. £89-96
GICEOD Deck .. 887.65
GIC6511 Dolby Deck .. £92.65

CARTRIDGE (r. & P. 50P)
CR81 Deck with amp& 685-40
CR81 D Deck .. 153.60
CR8IT Recorder/Receiver E9976
CRSOSS 4 channel Reed& 4114-25
CSSODSS 4 channel Reodr. 298-85
TAPE (P. & P. 75P)
4000DS Deck .. £5995
4000D8 Dust Cover .. 23.95
17211. Recorder
X5000 Recorder
X2011) Deck ..
CX2'20D Deck
GX221D 11138-40
C,11.2.130D Deck .. - 6598.50
GX370 Deck 2211:50
TAPE/CASSETTE (P. & P. 73p)
GX1900D Deck .. 2144-50

TAPE/CARTRIDGE (Pi & P. 75p)
X181011 Deck .. 1348-40

TAPE/CASSETTE/CARTRIDGE
(P. A P. 750
X20008D Recorder .. 218015
MICROPHONES (P. & P. 50P)
_4113E11 Dynamic (Pah) 27.60
STEREO RECEIVERS (P. & P.75p)
AA6300 20+20 watt .. £8195
AA8030 25+25 watt .. 292.50
AA8080 40+40 watt .. siL7.50
A A8100S 2 x 36 or 4 x 18w. 217500
AA8500 +05 watt .. 215950
STEREO AMPLIFIERS
IF. a P. 50P)
A.A5200 20+20 watt 881-75
AA5500 30+30 watt .. 578.50
A.4.5800 45+45 watt .. 1117.50
STEREO TUNERS (P. & P. 50P)
AT550 AM/FM £60-50
AT580 AM/FM .. 68466
4 -CHANNEL UNIT (P. & P. 30p)
661 Synthesiser .. 239-95

SPEAKERS
(..2$8 (pair) 210-20
SW155 (each) I51-00
STEREO HEADPHONE;
ASEI1
ASB20
ASR22

.. 1108-20

44-75
£7.30'
SS -25

SPECIAL PURCHASE!

UNREPEATABLE OFFER!

NIKKO TRM50
STEREO AMPLIFIER
17+17 watts rms. Inputs for mag-
netic and crystal phone., tuner.
tape etc. Dual stereo speaker out-
puts. Headphone socket. Full range
of controls. (Rec. List Price E59.50

Our £39,95 P. & P.
Price 50p

EXPORT MODELS

_a

FERGUSON 3418 STEREO
TAPE DECK
4 track. 74, 35, 15 i.p.s. Stereo/
mono record/play. 7" reels. Inputs
for dynamic mikes, radio, gram.
Complete with cover.

Our
Price .s 75p

141...95 P. & P.
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SAVE UP TO 331/3% OR MORE! Dun
RECORD DECK PACKAGES

Carriage and Packing 76P.
Complete units with Stereo cart-
ridge ready wired In plinth cover.
GARRARD
2025 TC/9TAACD
SP25 111/0800
SP25 111/3144E ..
16225 111/3144-7
SP25 111/3155E
SP25 111 Module/3175-0
AP76/G800
AP76/0800E
AP76/3144E
AP76/3155E
AP76/M76ED :
AP76/3175E7
AP76 Module 5175-6 ..
AP96 Module M75-6 ..
ZERO 1008 Modulefil93E

B.S.R. McDONALD
21018C7M
31360/0800 ..
31P60/TPD1/G800
20260/2044-7
HT70/TPD1/0800
GOLDEING
GL72/G800
GL75/0800
GL75/G800E
GOODMANS
TD100IG800 Teak
TU100/0800 White

210-65
215-95
216.46
116.10
116-90
218-99
223-96
125.95
224-96
525-65
231.70
127.86
226-95
280-40
241.85

66-85
116-50
91320
118-60
918-60

580.90
na-ao
saa-76

LEAS
Delta/1175-6
PHILIPS
GA.105/GP200 118.80
GA160/GP'200 Teak .. 220.00
GA212/0P400 241.26
GA306 (less cartridge)
GA308 PAT. 632.75
PIONEER
PEND (Less cartridge) 129-60
PL15C (Lent cartridge) 241-26
PL41D (Lees cartridge) 295-95
PL50 (Less cartridge) 189.90PL61 2102-75PLA35 268-60
THORENS
TD160C/Ortofon MI55

TD P23 AB/11/Orlefon
31155 Super _

WHARFEDALE
Linton/Mild-7 .. 223.70

262-50

296.95

SINCLAIR PROJECT 60

PACKAGE DEALS

2 x Z30 Stereo 130/P/55 215-95.
P. & P. 37p.

x 530/Stereo 60/P56 218-00.
P. & P. 37p.

2 x 250/Stereo 60/P28 120-26.
P. & P. 37p.

Transformer for PZ8 23-65.
Active Filter Unit 9.4.45.

Pair of Q16 Speakers 210/0
Project 60 PM Tuner 214-95
Sinclair Project 605 12097.

P. & F. 37p.
AR other Sinclair Products in stock

2000 Amplifier 122-95
3000 Amplifier 238.95

2000/3000 Tuner 628-30
QS30 Sneakers 123-98 pair

P. a P. 50p each of above items

RECORD DECKS

Carriage and Packin 50p
B.S.R. MoDONALD

g

0114 Mini --
C129 Moos

510/TPD1 -
610
610/TPD1
710
810
7101810 Plinth and Cover

MP60/G-800
IttP60/TPD1
31,260/TPD2
IIT70

T70/G800
T70/TPD1

CONNOISSEUR
BD). Kit ..
BD1 CINUISIS
RD1/SA172/Plinth/Cover
BD2ISAII2/Cbassis
BD2/SAD2/Plinth/C,over

-

.

-

.

23-95
25-50
27.00

113-95
29-90

614-85
219.20
224-50
2335
27-65

210-25
112.60suas
210-97
11.9430
215.96

26-65
£10-75
226-15
922-70
22375

GARRARD
2025 TIC Stereo .. 18.40
SP25 111 _ .. .. 18.50
SP25 III Acos GP104

Ceramic 28-50
SP25/3175-6 .. . - 218-904378 .. 215-40
5L65 ES . - . 111-1.5
SL7211 . - . 217.75S1,953 .. . 125.25
401 .. .. £28.50
ZERO 100A 13330
ZERO 100S 227-95

GUMMING

G101P/C .. . 218.850L69/2 .. . - 215-75GL72 .. .. 217-8601,72/P ..
Plinth 69/72
LLD 72 ..
(11,75 - - .. £28-75
GL75P - -

Plinth 76
LID 75 _
GI.353/C .. £49-50

THORENS
TD125 IT 252-15
T.13105AD II 578-55
TX25 - . 25.50
T1/150A/II 229.25
TD1.60C .. 143-95

PLINTHS AND COVERS
Carriage and Packing 50P
Budget SP25 etc. .. £2.95
Budget 401/arm 211.115
Budget AP76/Zero 1008 2395Budget .S.R. .. 22-95
Garrard Will £2 20
Garrard 8PC1 .. 22.20
Garrard WB4 .

Canard SPC4 .. 92.55
80052000 System .. 228.40

SPECIAL GARRARD

OFFERS!

STEREO
1025T

4 speed sat -hanger unit fitted
with stereo ceramic cartridge.
Our /4.95 Carr.
Price "" 50p

WITH ACO
G P 104

8325 MILII. 4 Speed single record
player fitted with Aerie 03104
stereo ceramic eartirdge.
Our £8-50 Carr.
Price 50p

c/6
n U 1_37

ACP-8 8 TRACK

CAR PLAYER

90

Attractive black and silver finish.
12v neg. earth. Slider controls for
Volume, Tone and Balance.
Channel selector button with red
pilot lamp. Complete with
sneakers, mounting brackets and
instructions.

ONLY £12.50 Prt0;

ACR1 PUSH BUTTON

CAR RADIO'
Push button tuning of one LW
and five 3IW stations of your
choice. 12v pos. or neg. earth.
Complete with speaker, mounting
brackets and instructions.
Our g8.95 P &P
Price h- 50p

AUDIOTRONIC DOLBY 'B'
NOICE REDUCTION UNITS
Reduce tape hiss by 313 at 60011z,
6dB at 1200Hz and 10b1S for all
frequencies above 3000Az.
Size 16r x 8" X Sr. AC 2001250v.
PROCESS TWO
For use with cassette and tape
recorders. Freq. see. 3011,20KIEz

2dB. Off tape monitoring.
Switchable multiplex filter. Two
Dolby calibration meters. SIN
better than 70dB.
Supplied with test cassette or tape
as required.
Our £34.50 P PPrice 50p

RANGE OF
HIGH QUALITY
EQUIPMENT

ACR 3500

CAR RADIO
Man name o 001 an
Long waves. Sly pos. or neg.
earth. Complete with speaker,
mounting brackets and instruc-
tions.
Our
Price 65'50 P 50p

ACA 5SE ELECTRIC

CAR AERIAL

5 section. Fully
automatic. 12v DC.
Extends to approx.
40^. Complete with
switch, all leads and
instructions.

Our Price

£5.95
P & P 50p

PROCESS FOUR
For use with semi -prof -en -no tape
recorders. Freq. res. 3011.-29KEIr

2dB. Sfli better than 70dB.
Full source tape monitoring.
Record/Replay metering. Switch -
able multiplex filter. Supplied with
test tape.

SopPuce

r L50.00 P
LOW NOISE TAPE CASSETTES

Top HI.Fi quality in library cases
TYPE 6 10 25 Cassette
C60 £1-29 12-58 2519 Tape Read
C90 11-85 93.62 68-59 Cleaner 80p0120 92-29 24-48 210-63
P. P. 15p. post free

AM/FM 4+4 watt stereo tuner
amplifier, Garrard 2025 T/C,
plinth and cover, stereo cartridge
pair of matching speakers.

Our £30.50 P PPrice £1.00

ALBANY HOUSE
AM 108 SYSTEM

8+8 watt amplifier, Garrard 8325.
plinth and cover, 0800 cartridge,
pair of Medway T138 speakers.
Our /51,7c P P
Price " £1.25

VAT
All prices are subject to

101VAT (10pin
the r)

Order with confidence by
post -but remember to add
10% VAT (10p in the f) to

total value of goods
including carriage/packing
and sand cash with order.
PLEASE PRINT NAME &

ADDRESS CLEARLY.

SEND LARGE S.A.E. FOR FULL HI-FI DISCOUNT LIST

G.W.S1111111116C0(ninno)IiD
ALL MAIL ORDERS TO:

11-12, PADDINGTON GREEN, LONDON W2 1LG. Tel : 01-262 6562
PERSONAL CALLERS WELCOME AT ANY -OF OUR RETAIL BRANCHES

CENTRAL LONDON
257,8. Tottenham Court Rd. W.1.
10. Tottenham Court Rd, W.I.
27. Tottenham Court Rd. W.I.
87. Tottenham Court Rd. W.1.
21. Old Compton Street, W.I.
3. Lisle Street, W.C.2.
34, Lisle Street. W.C.2.
118. Edgware Road. W.2.
193, Edgware Road. W.2.

Tel 01 -580 0670
Tel:01-637 2232
Tel:01-636 3715
Tel:01-580 3739
Tel : 01.437 9369
Tel : 01-437 8204
Tel:01-437 9155
Tel: DI -723 9789
Tel:01-723 6211

311. Edgware Road. W.2. Tel 0387
382. Edgware Road. W.2 Tel: 01-723 4194
15213. Fleet Street. E.C.4. Tel:01-353 2833
378, Harrow Road. W.9. Tel :01 -286 9530ESSEX
86. South Street. Rom ford. Tel: Romford 20218SURREY
1046. White:ft Centre. Croydon. Te1:01-881 3027
27 & 21. Eden Street. Kingston. Tel 01-5467845-32. Hill Street, Richmond. Tel: 01-948 1441

ALL BRANCHES OPEN 9 a.m.-6 p.m. MONDAY TO SATURDAYO
esanarwo
11==fil

CREDIT TERMS FOR
CALLERS (250 and over)

ALL EQUIPMENT IS
BRAND NEW. FULLY

GUARANTEED AND

OFFERED WITH FULL

AFTER SALES SERVICE

All items and prices r
are correct at

22-5-73
but subject to
change without
notice. E Et 0. E.

.141117Orft I

Waft.,
!

=MOAN'S ,
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El-PRE-PAK
5W AMP tov tom £1.98

(inclusive of P.& P and VAT)

* Nominal 12-I4V
*- Power output into 3 ohms

-5W, 8 ohms -2W, IS
ohms= IW

* Distortion typically 0.5%
* Frequency response at 3dB

points 10Hz to 30KHz
* Sensitivity (withiwithout tone control) 130mV

* Quiescent current 100mA
* Full power 3 ohms (650mA)

This matchbox sized amplifier will run satisfactorily from
a 12V car battery. Can also be used for portable voice re-
inforcement such as public functions where mains supply is
not accessible. A small mains unit is available.
Two amplifiers are ideal for Stereo. Complete connection
details and treble, bass, volume and balance control circuit
diagrams are supplied with each unit.
Discounts are available for quantity orders.

Cheapest in the U.N. Built and tested.

diumm Num NI um mi 
I enclose f for amplifiers.I NAME
ADDRESS

....issumrimmoommormmimmmuire
PRE--PAK Telephone Southend (0702)

Road, Westcliffion-Sea,
Essex, 558 9DF.

Dept. E, 221224 West I

46344
co. Regn. No. 820919

B.H. COMPONENT FACTORS LIMITED
SPECIAL RESISTOR KITS (1W 5% or +W 5% CARBON FILM)
10E12 Kit: 10 of each E12 value, 10 ohms -1M, a total of 610. £3.10 net25E12 Kit: 25 of each Ell value, 10 ohms -1M, a total of 1,525, £7.20 net

POLYESTER CAPACITORS MULLARD C280 250V
,t:F: 0.01, 0-015, 0-022, 0-033, 0-047. 3ip each; 0.068, 0 - I. 0-15, 4fp each:0-22, 5-fp: 0.33, 8p; 0-47, 9p; 0.68, 1 1p: 1-0, 15p; 1.5, 22p; 2.2, 25p.

MULLARD POLYESTER CAPACITORS 0296 SERIES
160V: (pF) 0.01, 0-015. 0.022, Zip; 0-047, 0-068, 3±.p: 0-1. 0.15, 4/p;

0.22, 5p; 0-33, 6p: 0.47, lip; 0.68, 11p; 1.0, 12r,p.
400V: (0) 0001, 0-0015, 0.0022, 0.0033, 0.01, 25p; 0-015, 0.033, lip:
0.068, 44p.
MINIATURE ELECTROLYTIC MULLARD C426 SERIES (6p each)
(nFiV) 1163, 4;40, 8/40, 10/40, 10/64, 16/40, 20/64, 25/25. 32/10, 40/16, 64/10,
80/16, 8025, 10016-4. 125/16, 20016-4, 200/10, 320/6-4, 125-10.
MULLARD C437: (01V) 64/64, 10p; 160/25, 10p; 160/40. 12p; 640/6-4..
10p; 1600/6-4. 160.

ELECTROLYTIC CAPACITORS, Tubular and large can
(1;FiV) 2-5/50. 3p; 4/10, 10/25, 16/15, 2025, 25/15, 25/25, 40;6, 64/10, 200/6.
250/10, 5p: 10/6, 10/50, 25/50. 32/50, 50/10. 64;25, 100/25. 6p: 50150, 64/40.
250/15,1,000/3, 7p: 100/50, 250/25. 400/10, 500;10.500/12 640/10, 1,000/6. 9p
500/25, 11p; 500/50, 14p; 1,000/12, 11p; 1,000/2.5, 2.000/12. 2,500112, 17p:
1,00050, 39p; 2,000/25, 27p; 2,500/25, 33p; 2,500/50, 62p; 3,000150, 72p
5.000/50. 94p; 1,000/100, 660: 8/350. 14p: 16/350, 19p; 32/350. 25p.

MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33, 39, 47, 56. 68, 82, 100, 120, 150, 180, 220, 270, 330, 390.
470. 560. 680, 820. I K, 'KS, 2K2, 3K3, 4K7, 6K8. (0) 0-01. 0-015. 0.022,
0-033, 0.047, lip; 0-1, 30V, 45p; 0-1, 100V, 54.p.
CARBON FILM RESISTORS INV 5% 10 ohrns-2 -2M, f W 5%10 ohms-
IM, Ip each or 100 for 62p; 1.000 for L4.50.
METAL FILM RESISTORS IW 5% 10 ohms -10M, lip each or 100
for £1-10. 15E12 KIT (IS each value 10 ohms-IOM) £8.
Vcroboa rd 0 - 1 0-15 ,

24- x Sin 28p 28p '

2-i x 3.iin 26p 19P36 x Sin 32p 33p
3i x nin 28p 28p

tin 7P

1N4001 6-p
1N4002 Tzia
IN4003 9p
1N4004 91.p
1N914 70

QUANTITY DISCOUNT
SPECIAL BULK BUY PRICES
ARE AVAILABLE BY
QUOTATION FOR LARGE
PROJECTS AND TRADE.2±x 7p

2+ x Sin (plain) - 14p
2+ x 31in (plain) - 12p
S a 31ir (Plain) - 22p
Insertion tool 59p 59p

gL914 35p
0071 I3P S.C.R.
0075 17p 50V IA 29p 3A 33p
0083 20P 100V IA 33p 3A 40p

400V IA 50p 3A 60p
Track cutter 44p 44P Screened wire, m. 540Pins, pkt. 25 10p 10p Twin screened wire, m 10p

Stereo s.c. wire, m. 10p2 pin DIN Plug, I2p; Skt., Connecting Wire, all colours. rn. 2-1.pI°0 3 pin DIN Plug, 13P;
. Neon bulb 90V wire ended S for 24pSkt.. 10p. 5 pin DIN Pin. Preset skeleton pots IK-111 6p180°, 15p; Skc., 12p. Tran

s'star Equiv. Book, 40p. ALL PRICES INCLUDE V.A.T.
Carbon pots 5K-211 log. & C.W.O. only. P. & P. 10p on orders below ES.
lin. single 16.4-p, single . Discount: £10-10%, £20-15%.
with switch 26p, dual 46p. Export Order enquiries welcome (VAT free)

Dept. E.E. 61, CHEDDINGTON ROAD, PITSTONE,
Near LEIGHTON BUZZARD, BEDS. LU7 9AQ

Tel.: Cheddington 668446 STD (0296). GIRO No. 331 7056
Inquiries-S.A.E. Catalogue FREE. Callers please phone first

ADCOLA
the champions of

soldering equipment

C

12v '2;6 EiL

2 v.irEit

Please send me the following items

PRINT NAME

PRINT ADDRESS

A SOLDER REEL> KILO £1.28
B SOLDER REEL 3 OZ £0.45
C SOLDER PACK
D DE -SOLDERING BRAID

£0.061.
£0.66

E L686 SOLDERING STATION £1.88
F L700 STAND £2.26
G INVADER SOLDERING KIT £4.39
H L706INVADER £2.15
I L646INVADER £2.33
J L1076 INVADER £2.40
K BL646 BATTERY MODEL £2.99

EE to L BL1076 BATTERY MODEL £3.12
ADCOLAPRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON, SW4 6LH
V.A.T. REGD.No.235 6153 72 4

0
LI
0

0
0
.0
0

New Catalogue
All prices include 10% V.A. T. Please tick items required.
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YOUR COMPLETE AUDIO -ELECTRONIC STORES
More of everything at the right price. All your electronic requirements
within 200 yards -call and see for yourself.

INTEGRATED CIRCUITS
Why buy alternatives when you can buy the genuine article from us at
competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR -
CHILD

Type 1/11 12/24 25/99 Type 1/11 12/24 26/99 Type 1/11 12/24 25/99
p P

8277400 0.20 0.16 0.1p 6 8E7350 0.20 0.18 0.16 81274145 1-60 1.40 1.80
8E7401 0.20 0.18 0.16 8E7461 0.20 0.18 0.16 8374150 3.aa 2.95 2-15
0E7402 0.20 0.18 0.16 037453 0.20 0.18 0.18 8E74101 1.10 0.96 0.90
837403 0.20 0-18 0-16 8E7464 0.20 0-18 0.16 8374153 1.25 1-27 1.20
8E7404 0.20 0.18 0.16 8E7460 0-20 0.18 016 8E74164 2.00 1.75 1-56
837406 0.20 0.18 0.16 8E7470 0.80 0.27 0.25 8374155 1.55 1.47 1.0
8127406 0-80 0.27 0.25 0127472 0.80 0.27 0.25 8E74166 1.55 1.47 1.85
8E7407 0.80 0.27 0.25 8E7473 0.40 0.37 0.35 8E74157 1.80 1-70 1.60
837408 0.20 0.19 0.18 887474 0.40 0.87 0.86 8374160 2.60 2.40 2-25
8147409 0.45 0.42 0.35 8E7376 0.55 0.52 0.50 8E74161 2.60 2.40 2.25
837410 0.20 0.18 0-16 8E7476 0.46 0.42 0-29 8E74162 8.40 3.25 2.70
8E7411 0.28 0.22 0.20 8E7480 0.80 0.75 0.67 8374163 3.40 8.25 2.70
837412 0.42 0.40 0-85 2127481 1.26 1.16 140 81274164 2.75 2.80 2.10
8577413 0.80 0.27 0.25 8E7482 0.87 0.80 0.70 8E74166 4.00 Et.50 8.00
8E7416 0.80 0.27 0.25 8E7483 1.00 0.90 0.85 8E74166 4.00 8.60 8.00
8E7417 0.80 0.97 0.26 8E7484 0.90 0.85 0.80 8874167 6.25 6-60 5.10
837420 0.20 0.18 0.16 837486 0.45 0.41 0-38 81474170 4.10 8.65 8.05
8587422 0.48 0.44 0.40 13E7490 0-75 0.70 0.85 8E74174 2.00 1.76 1.30
8E7423 0.48 0.44 0.40 81x'7491481.00 0.95 0.90 8374175 1.86 1.27 1.15
837425 0,3 0.40 0.85 8577492 0.76 0.70 0.65 8E74176 1.60 1.35 1-20
837427 0.42 0.39 0.25 837493 0-75 0.70 0-65 8374177 1.60 1.35 1.20
8E7428 0.50 0.46 0.42 8E7494 0.80 0.75 0-70 8E74180 1-55 1-80 1.20
8E7430 0.20 0.18 0-16 837496 080 0.75 0.70 8/274181 7.00 6.00 6.50
837432 0.42 0.29 0.85 837496 1.00 0.97 0.95 85774182 2.00 1.80 1.60
8E7433 0.70 0.61 0.44 857497 6.25 6.50 5.00 84 2.40 2.00 1.80
8E7437 0.66 0.60 0.50 8E74100 2.50 2.80 2.00 8/674185A 2.40 2.00 1.130
837438 0-66 0.60 0-50 87074104 1-45 1.25 1.20 81574190 1.95 1.85 1-75
8E7440 0.20
8587441A500.76

0.18
0.72

0.18
0-70

8E74105
8E74107

1.45 1.85
0.50 0.45

1.20
0-40

88N117744119,291 1.96
2.00

1.85
1-90

1.75
1.80

13E7442 0.75 0.72 0.70 8E74110 0.80 0.70 0.60 81474193 2.00 1-90 1.80
8E7443 1.00 0.95 0.90 8674118 1.00 0.96 0.90 8E74194 2.50 2-25 1.90
8517440 2-00 1.75 1.60 85674119

8E74121
1.90 1.78
0.60 0.55

1.65
0.60

8E74195
85174196

1.86
1.50

1-70
1.40

1.60
1 808E7446 2.00 1.75 1.60 8E74122 1.85 1.25 1-10 8N74197 1-50 1.40 1.30

8/47447 1-75 1.60 1.45 81174123 2.70 2.56 2.47 8N74198 4.60 8-70 8.85
8507448 1.75 1.60 1.45 8N74141 1.00 0.95 o -go 8E74199 4-60 3.70 3.85

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER
ORDERED REGARDLESS OF MIX

LARGER QUANTITY PRICES PHONE (01) 402 4891
HIGH POWER SN 74 H001 Now in stock -send
LOW POWER SM 74 LOO for list No. 36

SPECIAL
SEMI -CON

LIFY90 59p
1000 PIC/S
25 + 30p

000 + 45p
500 + 40p

OFFERS!
DOCTORS
282926 10p

All Colours

10025+ Sp
+ 9p

500 + 6p
1000 + Sp

AF117Mullard 25p
25 + 17p

100 + 15p
500 + 129

2N3819 Texas 35p
25 + 30p

100 + 25p

1000 + 15p
500 + 20p

0[170 Mullard 250
25 + 20p
100 + lip
500 + 15p

1000 + 13p

BY127 Mullard 15p
25 + 12p

100 + 10p
500 + 9p

1000 +

BC107, BC108,
8C109 109 each

All Makes
25 + Sp

100 + 7p
500 + 6p

1000 + Sp

0A202 10p
25 + Sp

100 + Tst
500 + 6p

1000 + SP

AD161, A0162 35p
each

25 + 32p
100 + 28p
500 + 75p

1000 + 22p

0C35 Mullard SOP
25 + 45p
100 + 40p
500 + 35p

1000 + 30p

2N3053 209
25 + 18p

100 + 159
500 + 12p

1000 + 10p

PLESSEY INTEGRATED 171122IIIT
8 Watt Amplifier SL4031)
Complete with 8 -page
booklet, circuit.,
and data

E I .50 each

TRIACS
STUD WITH ACCESSORIES
Type

P.I.V. 1-11
Volts Sties

2 AMP WOE
8035A 100 75p
8C35B 200 790
8C35D 400 85a
6 AMP RANGE (T048)
8C40A 100 85p
190405 200 90,
BC4OD 400 11-00
8C402 500 1120
10 ARP RANGE (T048)
8C45A 100 95p
80453 200 31-00
8C460 400 11-25
804513 500 11-45
16 AMP RANGE (T048)
8C50A 100 11-25
80508 200 11-35
BC5OD 400 11-65
80502 500 11.86
DIAC 1132 250
TIMM-
Additional Types
40430 (T008) 850
40669 (Plastic)

11-00
40486 (T05) 808

III N
i.

3Amp
T048

15 Amp
T048

2N3055
+

55p
25 50p

100 + 45p
500 + 18p

1000 + 33p

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
AAY30 100 30147 129 311106 2.26 0044 156 72842 850 2143055 55;
AAY4.2 10p BC1690 12p 32100 150 0045 15p V405A Up 2E3440 750
AAZ13 100 30182 109 BY126 iss 0057 50p 2T%108120 2563442 1-26
A0107 86p BC/14 1.6p BY127 160 0071 169 1(7E300 L2p 2E3525 75p
AC126 25p BCY32 769 BY213 859 0072 269 =31801 159 2E3614 599
AC127
AC128 25gisp0

BCY34 858
BCY39 1-00

C1060 66p
GETIII 650

0077 460
0081 250

2TX302 18p
271941 20p

2E3615 750
2E3702 100

AC176 250 BC842 800 GET115 55p 0083 250 271500 lIfy 233704 109
AC187 250 BCY43 25p 0E7880 469 00140 55p 2T%50.3 170 2273705 1
AC188 282 BCY55 2-50 1.1(30950 00170 25p 20301 80p 238714 1-80
ACY17 BCY70 lip (T03) 1.87 00171 80p 23404 200 2E37711-75

2800ACY20 09 BC271 9.09 1041121 251) 00200 45p 251527 399 2E3773 2.00
ACY21 209 BCY72 159 5013340 500 00201 750 2E696 150 2E9790 2-25
ACY39 55p BCY87 2-99 1432370 700 00202 800 2E697 15p 2E3819 859
AD140 609 BCZ11 609 MJ2520 769 00203 60p 2E706 10p 2E3820 50p
AD149 50p BD124 800 56332955 00871 1-25 212930 20p 2E3866 869
AI5161 359 317131 76p 1.10 03812 500 2E987 469 2E3903 15p
ADIOS 3.6
AF117 202

BD132 80p
BF115 250

10333055
75p

013860 409
P346+ 200

2N1131 250
2/21132 250

2E2906 120
2E4061 12p

A.12118 500 31.167 215p 11712105 Op 138.8310A5 2E1302 189 2E4062 120
.A5124 2517 BF172 269 E607214 200 45; 281304 220 2E4126 150
AF139 30p BF179 209 E507216 40p RA2.1508A10 2571305 22p 2E4871 350
AF186 40p BP180 2130 11E721740p 5517 2E1307 25p 235467 30p
AF2.59 UP BF1Dit 150 E507403 700 TAA263 75p 2E1308 250 2145777 550
A8Y27 8017 BF195 1617 76ET404500 T11.209 899 2E1613 200 28001 1.00
ABY28 2.6p 588651 269 OA/ 609 7137294. 500 0161671 1-00 28012 10-00
BA102 30p BP898 25p 0910 269 TIP304. 600 2E2147 75p 28018 69.5
BA.115 79 EFX13 25p 0+81 10P TIP31+ 600 2E2160 599 28026 8-90
BA.146 160 5F7634 75p 0+91 Yy TL232.4.709 2E2217 29p 28301 50p
BAXIS 88 58737 809 0+200 79 72P331. 2E2001 200 20303 659
BAX16 7p BFX88 206 0.4202 10p 1.00 2E2222+ 28324 950
BC107 10p BFY50 200 0016 75p 7/534A 250 40250 500
BC108 100
30109 10p

BP161 200
BPY62 209

0020
0023 Sop

1.50
TIP35A

2512369A
159

40360 40p
40361 40p

B01090 120
BC1L3 150

BFY64 60p
BFY90 690
BITS() 8.00

0025 40p
0028 66P
0035 50p

2-60
TIP36A

3-00

282906 20p
2E2926 (a0

cols) 100

40382 509
40408 50p
40486 Thy

BC117 201) B8X20 16p 0036 650 TIP41A 752 2E2053 209 40630 1.10
BC143 850 138Y27 159 0043 40p T1842+ 85p 2142454 501) 40430 1-00

VATPrices DO NOT include
Value Added Tax. From

1st April, 1973 10% must be added
and shown separately to your total
order (incl. carr/packing). Help
us to help you receive your order
without delay. E. & 0. E.

QUANTITY DISCOUNTS
10% 12+ ; 15% 25+ ANY ONE
20% 100+; 26% 260+ TYPE
From above tedious except Integrated
Circuits and Special Oilers where dis-
counts are included.
Minimum order value Al please.
Postage 7p on all orders.

ZENER
DIODES
400 MJW 5%
Miniature
BEY 88 Range

AU voltages
3.3-38 Volt
10p each.

25+ 211
100+
500+ 6-6p

1000+ 69

Any one type.

15 Watt 5%
Wire End.
Metal Case
All voltages
6.8-100 Volts
209 each

25+ 180
100+ lep
500+ 12p

1000+ 100

Any one type.

8 Watt Plastic
Why Ends 5%
SEE Range

All voltages
6.8-100 Volta
30p each.

LINEAR
(0/P AMPS)
7020 TO5 756
709C 7099 850
7090 35P
7230 T099 11.00
7230 D.I.L. 96P
7260 7099 14-00
741C 7099 660
7410 D.I.L. 55p
747C 7099 41-10
7470 D.I.L.

11.10
72741P 600
727481. D.I.L. SOP
EIWCLAIR

1013 11-80
TOBHIBA
TH9013P
20 WATT AMP
64-47 POST PAID
TH90148 Pre Atop

21-60
DATA AND
CIRCUITS REF.

42 1011

FREE WITH
PERCHA1328

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
1 amp miniature
1E4001 50 6
1E4002 100 7
1E4003 200 8
1E4004 400 8
1E4005 600 10
1E4006 800 12
1E4007 1000 15
1-5 amp miniature
874001 50 8
814002 100 9
514003 200 10
PL4004 400 10
PI,4606 600 12
81.4006 800 16
PL4007 1000 16

TRANSISTORS,
IC's, TRIACS,
BRIDGES,
SCR's, LDR's

NEW FREE
BOOKLET
(No. 36)
OVER 1500
TYPES -
Bend for yours
today!

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volts Price

P.LV. 1-11
HALF AMP
B05/05 60 200
305/10 100 250
ONE AMPS x I H
TUBULAR
31/05 50 250
31/10 100 259
31/20 200 800
B1/60 600 85)
ONE AMP (3.1.)
TUBULAR
WOOS 60 Mg
WOt 100 38p
W02 200 4W06 600 469
TWO AMPS 4H x 4L
x
52/06 50 350
32/100 100 400
/32/200 200 460
132/600 600 600
B2/1000 1000 60p
POUR AMPS

X34/10x 50
0 100 600

B4/240 200 65p
34/400 400 700
B4/600 600 750
34/900 800 11 00
SIX AMPS
OH X x
B6/100 100 70p
56/200 200 75p
116/400 400 90p
36/600 600 1100

g

SILICON CONTROLLED
RECTIFIERS
Typo Volta Price

P.I.V. 1-11
ON AMP
CRSE 1/05 50 251,
CR111/10 100 800
0588 1/20 200 1109
CR8 1/40 400 350
CR8 1/60 600 45p
THREE AMP (T048)
CR8 3/05 50 800
CR8 3/10 100 sop
can 9/90 200 850
0883/40 400 459
c58 3/00 800 550
FIVE AMP (T066)
CR8 5/400 400 605
SEVEN AMP (T048)
CR87/100 100 609
CR8 7/200 200 11.59

CRS 7/400 400 700
05.8 7/600 600 950
SIXTEEN AMP
SCR 16/190 100
SCR 16/200 200
SCE 16/400 400
BCE 16 800 000

1350
7og
£109

11.00

1Amp
T05

3Amp
T048

Henry's RLIAMDITED
EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-4028381 Open.- 9am-6 pin
354-356 High Fidelity and Tape Equipment 01-402 5854:4736 (6,d07=rk
309 PA Disco Lighting High Power Sound 01-7236963 thursday/
303 Special offers and bargains store An stores open
All mad to 303 Edgware Road, London W2 1B W cloy Saturday
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Everyday Electronics Classified Advertisements
RECEIVERS and COMPONENTS

Computer Panels, 5 BC108, Diodes, 4-55p
(I0p). Large Panels 9' x 7r. Long lead trans.
and comps. E4, 10 Trans 28p (I Op). E45, 16
Trans. 44p (I0p). Wire Ended Neons 10-
5OP (8p), 20-82p (8p). Silicon Diodes 650v
l*A. 10-33p (5p) on tag board. Same with
short leads 10-22p (5p).
71b. Assorted Components LI 60. P.P.
21b. Assorted Computer Panels LI 60. P.P.

I.W.B. RADIO,
75 HAYFIELD RD., SALFORD 6, LANCS.
Postage in brackets. Mail Order only.

Prices include V.A.T.

MINI MAINS PACK KIT. Safe
double wound mini transformer,
silicon rects., 1,000µF smoothing. De-
livers 9V d.c., 120 mA. Components
with data sheet; pack buildable to
size of PP6, etc., battery. £0.90+
U.K. post 5p. By mail only from
AMATRONIX LTD., 396 Selsdon
Road, South Croydon. Surrey, CR2
ODE.

100 RESISTORS 50p. IN4007 10p. 10 +
8p. Unmarked, untested components.
100 BZY88 Zeners 50p. 100, 0A91 50p,
50 BC107/8/9 Type Transistors, 50p.
J. FULTON, Derrynaseer, Dromore, Co.
Tyrone.

BEDFORD ELECTRONICS
2 Grote Place, Bedford.

Bedford 51961

YOUR LOCAL
COMPONENTS SUPPLIER

Free catalogue on request

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, capacitors, transistors, diodes.
IC., gang, pots, etc. Tremendous value.
Send £1 plus 10p p. & p. C.W.O. to
CALEDONIAN COMPONENTS, Foster -
ton Firs, Strathmore Road, Thornton,
Fife.

TUNBRIDGE WELLS, components
from Teleservice, 108 Camden Road,
Tunbridge Wells, Kent. Telephone
31803

Express
Components

E.E. PROJECTS!
General Purpose Amp £4.50
20W Shaver Inverter t4.00
Beta Component Board

(Kit only) £1.30
Beta Transformer M218 L1.85

PLUS

Bass Booster Kit £2.00
(Supplied with full assembly
details)

FREE POSTAGE (u.K enly)

17Albert Sq. London,EI5 IHJ

SPECIAL INTRODUCTORY OFFER OF
BRAND NEW AND MARKED COMPONENTS

ALL PRICES INCLUDE V.A.T.
Transistors--13C107B, BC108A/B/O. BC10913/O
ALL AT 8D. BFY50/51 14p. 2N3055 380.
Diodes -1N4148 40, 1N914 49, Carbon Film
Resistors -kw 5%. in ea. 30p/50 Any Mix
(=11-2-2M) E12.
Unmarked bargain packs. -These transistors
have been properly tested and are guaranteed
to have the specified life spreads.
Pak of 5 plastic BC108A life 125-240. 25P -
Pak of 5 plastic BO109B life 240-500. 25D.
Pak of 5 plastic BC179A life 125-240. 2513
Pak of 4 BEY51. 209.
Pak of 4 2N697. 20D.
Diodes -Pak of 5 0A200. 200.

Pak of 12 1N4148. 20p.
Cwo P&P 10p. on orders below £4. Overseas
at cost. S.A.E. for lists (free with orders).

ADFONIC, Dept. EX.
18 Yew Lane, Ashley, New Milton, Hants.

BH25
Mail Order only. Money back if not satisfied.

FOR SALE
EXPERIMENTERS! Hundreds of un-
usual items cheap. 1973 catalogue 5p,
GRIMSBY ELECTRONICS, 64 Tenny-
son Road, Cleethorpes, Lincs. (Mail
Order only).
BACK ISSUES FOR SALE. E.E. & P.W.
S.A.E. for list. DIXON, 12 Willington
Street, Nuneaton, Warks.

WANTED
WANTED EVERYDAY ELECTRONICS
Vol. 1. Nos. 2 and 3. Will pay 50p
each. D. WAY, 61 Napier Grove,

' London N.1.

EDUCATIONAL
TECHNICAL TRAINING in Radio, TV
& Electronics thro' world-famous ICS.
For details of proven home -study
courses write: ICS (Dept. 731P),
Intertext House, London SWR.

FREE
TO ENGINEERS

Whatever your age
or experience you
must read New
Opportunities. It des-
cribes the easiest way to pass A.M.S.E..
A.M.I.M.I., City & Guilds (all branches), Geo.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Electrical.
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today -FREE!
B.I.E.T. BEE 06, (CX), Aldermaston Court.

Reading, RG7 4PF
Accredited by the Council for the

Accreditation of Correrpondence Colleges

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

DIGITAL COMPUTER Logic and Elec-
tronics. Four volume self -instructional
course. £2.95 including p. and p.
Money back assurance. CAMBRIDGE
LEARNING (EE) 8a, Rose Crescent,
Cambridge.

SERVICE SHEETS
SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault -Finding Guide, S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex Telephone Hastings 29066.

MISCELLANEOUS
RADIO & TELEVISION AERIAL BOOS-
TERS £2-95p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF -
VHF televisions £7-50, carr. £1.50p.
S.A.E. for 3 leaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

PSYCHEDELIC
MINI -STROBE

A very POWERFUL, POCKET -SIZED
STROBE-LIGHT that is SELF-CONTAIN-
ED and you can take anywhere. Go to
parties and really BRAIN -FREEZE them
with DAZZLING PSYCHEDELIC EFFECTS
end STOP -MOTION FLASHES. Boffin's
new MINI -STORE kit constitutes a fully
solid-state electronic device which Is
COMPLETE with FUTURISTIC cast/
reflector unit, printed-cIrcult-board, elect -
Ironies, and source -lamp -the only extra
Is a battery which you can buy locally. The
whole thing can be easily built In a few
hours. A veritable FLICKERING FAS-
CINATOR! Adjustable flash -rate.
.GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET -
LIGHTNING!!
SEND £2.10 (inc. VAT) for YOUR
MINI -STROBE.
To: Boffin Projects, 4 Concliffe Road,
Sr011111Qh, Ewell, Surrey.
MAIL ORDER ONLY

COMPUTER PANELS
12 high quality panels, all at least 24 sq.
ins.. loaded with transistors, diodes, etc,
including trimpots and IC'S £2 (25p).
71b of lower quality panels, some broken
£2 (40p). Boards from 5p for callers.

7Ib BARGAIN PARCELS
Many hundreds of resistors, capacitors.
pots, crystals, switches, etc., all new
components. also computer panels and
loads of odds and ends. Still only Z165
(35p).

CASED AMPLIFIERS
4 -valve amplifier with tone and vol. con-
trols giving about 3 watts output into
7 x 4^ 311 speaker. Oak -faced cabinet
14 x 13 x 9" also contains non-standard
tape deck. Mains operated. Tested, with
circuit, £3 (El up to 200 miles, .51-20
over). Suitable cassettes £1 (25p). Spare
heads 40p.
PRICES EXCLUDE VAT. CARRIAGE IN

BRACKETS

GREENWELD (EE3)
24 Goodhart Way, West Wickhant, Rent.

Shop at 21 Deptford Broadway, SEE.
Callers welcome Tel: 01-892 2009.

SAE LIST

I -N-T-E-R- L- CI -C -K- I -N -G
1 PLASTIC STORAGE DRAWERS

fill;,
X -1110II*

PRICES
7 - ' - - --- 1 elli-- POISC1111111

0 111

iv,PRITT

Newest, nea est
system ever devised for stor'ng small
parts and components; resistors. ILLE [UTERUS:It

capacitors, diodes. transistors, etc.
Rigid plastic units, interlock together in
vertical and horizontal combinations. Trans-
parent plastic drawers have label slotsfrernov-
able space dividers. Build up any size cabinet for
wall, bench or table top. SINGLE UNITS
(5' 25- 25") 41 -25 Dozen. DOUBLE UNITS
E2 -I0 Dozen. TREBLE (3D) E220 for 8
DOUBLE TREBLE 2 drawers in one outer
case (6D2) E3.25 for 8 EXTRA LARGE SIZE
(6DI) f.3 -10 for 8.
PLUS QUANTITY DISCOUNTS! Order
£6 and over Deduct 5% in the £. Order £10
and over Deduct 7i% in the L. Order £20 and
over Deduct 10% in the £. Pack.fPostiCarr.:
Add 35p to all orders under f10. Orders over
£10 PIP/C free.
PLEASE ADD VAT TO TOTAL
REMITTANCE

S STZES

(Dept. EE7), 124 CRICKLEWOOD BROAD-
WAY. LONDON N.W.2
01-450 4844.
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AT LAST YOU CAN TRANSMIT
AND FORGET ABOUT LICENCE

EXAMINATIONS
because this Ministry Approved transmitter/
receiver kit does not use R.F. Your transmis-
sions will be virtually SECRET since they won't
be heard by conventional means. Actually it's
TWO KITS IN ONE because you get the
printed -circuit boards and components for both
the transmitter AND receiver. You're going co
find this project REALLY FUN -TO -BUILD with
the EASY -TO -FOLLOW instructions. An
extremely flexible design with quite an AMAZ-
ING RANGE-has obvious applications for
SCHOOL PROJECTS, LANGUAGE, LABORA-
TORIES, SCOUT CAMPS, etc.
GET YOURS! SEND L5150 (inc. VAT) NOW

S.A.E. for details

To: BOFFIN PROJECTS, DEPT. KEE,
4 CUNLIFFE ROAD, STONELEIGH, EWELL,
SURREY. MAIL ORDER ONLY

DIMMIT
range of light dimmers

* attractive standard wall mounting
models for home and office, etc.

* commercial modules for studio, stage,
disco and clubs, etc.

* professional modules for industrial use
on heaters, lamps, motors, etc.

Rotary and slider control versions.
Ratings available: 400W, I KW, 2KW.
Send 10p for complete catalogue and
price list. Discount for quantities.
To dept. 22. Tel. 01-267-0201

YOUNG ELECTRONICS
54 Lawford Road, London, N.W.5 2LN

THERMOCOUPLES
Acramet and Acraspeed
thermocouples, from IC are: -

Extremely accurate for fluid, gas or
metal temperature measurement.

Individually calibrated and carry a
certificate plus a one year guarantee.

Available with immersion or contact,
non -earthed, multiples, boss or plug.

Details available on request.

International Combustion Limited,
Sintin Lane,
Derby DE2 9GJ

YATES ELECTRONICS
(FLITWICK) LTD

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

BEDFORD.

RESISTORS
4W Iskra high stability carbon film-very. ow noise-capless construction.
4W Mullard CR25 carbon film-vary small body size 7.5 x 2-5mm. 4W 2%
Electrosil TR5.
Power Values Price
watts Tolerance Range available 1-99 100+

5- 5% 4.70-2-2MD E24 1 -Op 0.8p
4 10% 3 -3MR-10M./ 012 I -Op 0.8p
4 2% 100 -IN E24 3.5p 2.01,
S 10% 1Q-3.90 El2 I -Op 0.8p
4 5%, 4 -70-1M12 012 1 -Op 0.8p
4 10% 10-1012 El2 6p 5-5p

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.
012 pack 325 resistors £2.40. E24 pack 650 resistors 64-70.

POTENTIOMETERS
Carbon track 5k0 to 2110, log or linear (log 4W, iin 4W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 5110. Horizontal or vertical P.C.
mounting (0- I matrix).
Sub -miniature 0-1W, Sp each. Miniature 0-25W, 6p each.

TRANSISTORS
AC107 15p AF I 24 22p BDI31 75p 0C26 45p 2N3702 13p
ACI26 12p AFI25 20p, BD132 75p 0C28 50o 2143703 12p
ACI27 12p AFI26 20p 80133 75p 0C35 50p 2N3704 13p
ACI28 12p AFI27 BFI IS 25p 0C42 12p 2N3705 12p
AC131 12p AF139 32p 8E173 20p 0C44 12p 2N3706 I 1p
ACI32 12p AF178 32p 8E177 28p 0C45 12p 2N3707 12p
ACI76 12.p AF180 40p BF178 32p 0070 12p 2N3708 10p
ACI87 22p AF181 40p 8E179 32p 0071 12p 2N3709 lip
AC188 22p BC107 9p 8E180 32p 0072 lip 2N3710 Ilp
AD140 50p BC108 9p 8E181 32p 0081 lip 2N3711 lip
AD149 45p BC I 09 9p 8E194 I5p 0082D 12p 2N4062 17.p
ADI61 33p BCI47 13p 8E195 I5p 2N2904 20p 40360 35p
AD162 36p BC148 I3p 8E197 2N2926R 9p 40361 35p
AFI 14 20p BCI49 13p BF200 32p 2N29260 9p 40362 40p
AFI 15 20p BCI57 14p BEY50 20p 2N2926Y 9p 40408 40p
AFII6 20p BCI58 14p BEY51 2.0p 2N2926G 10P ZTX302 15p
AFI 17 20p 8CI59 14p BFY52 2.0p 2N3054 58p ZTX500 15p
AF I 17 38p BC187 22p BUI05 225p 2143055 60p ZTX502 20p

ZENER DIODES I WIRE WOUND POTS, 3W, 10, 25,
400mW 5% 3-3V to 30V, 12p. 150 0 and decades to I 001c12, 35p.

DIODES
RECTIFIER SIGNAL
BY127 1250V IA 12p 0A85 7p
BZY10 800V 6A 25p 0A90 Sp
BZYI3 200V 6A 0A91 59
1N4001 50V IA 0A202 7p
IN4004 400V IA Sp IN4148 5p
I N4007 1000V IA 12p BA114 8p

BRUSHED ALUMINIUM PANELS
I2in x 6in=25p; I2in x 24in=l0p; 9in x 2in=7p.

SLIDER POTENTIOMETERS
86mrn x 9mm x 16mm, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE 12p.
FRONT PANEL 65p
18 Gauge panel 12' x 4' with slots cut for use with
slider pots. Grey or matt black finish complete with
fixings for 4 pots.

THERMISTORS
VAIOS5S I5p
VAI066S 15p
VA 1077 15p
R53 £1.35

THYRISTORS
2N5060 50V 0-8A
30p, 2N5064 200V
0-8A 47p. CRSI/40
400V IA 15p, 106F
50V 4A 40p, 106D
400V 4A 55p

C.W.O. PLEASE. POST AND PACKING.
PLEASE ADD 10p TO ORDERS UNDER Gl.

Catalogue which contains data sheen 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 C296 SERIES
400V: 0.001µF, 0.0015AF, 0.0022AF, 0.0033µF, 0 0047AF, 25p. 0.0068AF, 0-01AF.
0.015µF, 0.022µF, 0.033µF, 3p. 0 -047AF, 0 -068AF, 0- I AF, 4p. 0 -15AF, 6p. 0.22AF, 74p.
0.33AF, Ilp. 047µF, 13p.
160V: 0-01µF, 0.015AF, 0-022AF, 0-033AF, 0.047AF, 0.068AF, 3p. 0. 1pF 34p. 0. 15µF
44p. 0-22AF, 5p. 0-33AF, 6p. 0.47AF, 75o. 0-68AF. 11p. LOAF. 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-01 AF. 0.015AF. 0-022AF, 3p. 0.033AF. 0-047AF, 0.068AF
34p. O- IAF, 4p. 0 I5AF. 0 22AF. Sp. 0 -33AF, 64p. 0.47µF. 134p. 0.68µF. I I p. 1 -OAF. 13p
1 5AF, 20p. 22AF, 24p.
MYLAR FILM CAPACITORS 100V. CERAMIC DISC CAPACITORS
0001µF, 0.002AF, 0-005µF, 0-01µF, 002µF 100pf to 10.000pF, 2p each.
24p. 0-04AF, 0-05AF. 0.068AF, 0- IAF, 34p.

ELECTROLYTIC CAPACITORS-MULLARD 015/6/7 RANGE
REPLACES.C426, C487 RANGES
(AFirV) 1.0/63, 5/63, 2.2)63, 33/63, 47/63, 6-8/40, 10/25, 10/63, 15/16, 15/40,
15/63, 22/10. 22/25, 22163, 3316.3, 33/40, 4714. 47/10, 47/25. 47/40, 47/63, 68/6-3,
68/16, 100/4, 100/10. 100125, 100/40, 150/6.3, 150/16. 150/25, 220/4, 220/10, 220/16,
330/4, 330/10, 470/6-3. Sp each. 68/63, 150/40, 220/15, 330/16, 470/10. 68016.3,
100014 9p. 100/63, 150/63, 220140, 470/25, 680/16, 1000/10, 1500/6-3 12p. 220/63,470/10, 680/25, 1000116. 1500/10, 2200/6-3, I5p. 330/63, 680/40, 1000,25, 1500/16,
2200/10, 3300/6-3, 4700/4, 18p.

SOLID TANTALUM BEAD CAPACITORS
0- IgF 35V 2.2gF 35V
0.22AF 35V 4.7gF 35V
0.470F 35V 6-80F 25V
1 -OAF 35V 10gF 25V

22AF I6V
33AF 10V
470F 6-3V

100µF 3V

12p

VEROBOARD
0-

24 x 35 22p
24 x 5 24p
35 x 38 24p
35 x 5 28p

17 x 24 75p
17 x 35 100P
17 x 5 (plain) -
17 x 35 (plain) -
17 x 24 (Plain)
24 x 5 (plain) -
24 x 35 (plain) -
Pin insertion tool 52p
Spot face cutter 42p
Pkt. 50 pins 20p

0.15
17p
21p
21p
2.8p
57p
78p
82p
60p
42p
12p
lip
52p
92p
20p

JACK PLUGS AND SOCKETS
Standard screened 189 2-5mm insulated
Standard insulated 12p 3.5mm insulated
Stereo screened 35p 3 - 5mrn screened
Standard socket 15p 2.5mm socket
Stereo socket I8p 3 -5rnrn socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
Plug 12p. Socket 8p.
4 way screened cable 15p/metre
6 way screened cable 22p;rnetre

Sp
Sp

13p
Sp
Sp

BATTERY ELIMINATOR 41-S0
9V mains power supply. Same size as PP9 battery

LARGE (CAN) ELECTROLYTICS
1600AF 64V 74p
2500AF 40V 74p
2500AF SOV 58p
2500p.F 64V 80p
2800AF 100V 62.60

3200AF
4500AF
4500AF
5000AF

I6V 50p
I6V 50p
25V i1  61
50V C1.10

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0-01AF 10p 0.047AF 13p 0.22AF
0.022AF 12p 0.1µF 16p 0-47AF

POLYSTYRENE CAPACITORS 160V if/,,
ltpF to I,000pF Eli Series Values 4p each.

20p
22p

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI £2.00
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 absorb: deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol. North Sea gas, as well as carbon -dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
F II d '1 d ..fts r applied with each detector.
Detector 001, E2. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector E5-20. 12 or 24V battery operated audible
alarm C7-30. As above for PP9 battery, 46-40.
PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the enchant. On removal the circuit remains in high
relief.
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MAIL ORDERS: Some items have a postage and handling charge shown 634Ri4ND 9Res £ TP
against them. Where p. & p is not shown the charge is 13p for any selection.
When both classes of goods are ordered the charge is 13p plus any P & P ainFoRzo BROADWAY LONDON. sts, a
charges shown. (Overseas extra). Telephone 01-532 4412. "". 

ALL PRICES SHOWN INCLUDE V.A.T.
SWITCHES
Standard toggle switches: 5W20-
S.P.S.T., 20p: SW2I-D.P.D.T.. 15}p.
Miniature toggle switches: SW1B-
S.P.S.T., 51p: SWI9-D.P.D.T., 64p.
Slider switches: SW3-D.P.D.T.,
Miniature push button: SWI-S.P.,
144p.
Foot operated switch: SW12-
S.P.S.T.. 46p.
Door switch: SWI4-.S.P, Press for off.
20p.
Wafer switches (rotary) -264p each.
SW4-I pole, 12 way.
SW5-2 pole, 6 way.
Sw6-3 pole, 4 way.
SW7-4 pole, 2 way.
SW8-4 pole, 3 way.

GROOV-KLEEN
de luxe model 42, 61.83.

PRE -AMPLIFIER
for 'nits. or guitars. On
printed panel complete with
standard jack socket. 9V d.c.
Input 50 k0. Connection
data supplied, 70p.

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

Type 8: 100W.
44p.
Type C: 500W,
£1.36.

EA 1000 BARGAIN
This popular 3W amplifier
complete with comprehen-
sive data book showing
Circuits for mono., stereo,
cone controls,
power supply.
etc. Our price
only £2.35, plus
13p P. & P.

CRYSTAL MICROPHONE
A very neat, sen-
sitive microphone
for hand or table
use. Complete
with lead and 34
mm plug. L100.

DYNAMIC MICROPHONE

10 WATT AMPLIFIER module
Input: 30mV into
10k 13 for IOW,

40 - 16,000 Hz.
Output: 3-8-1613
Power Supply I 2V
L4.70 plus 24p
P. & P.

PANEL NEON INDICATORS
240V
N 1 -Round. 9mm diameter, 33p.
N2 -Round, 18mm diameter. 284p.
N3 -Oblong, 31 7mm, 32p.

CASSETTE ACCESSORIES
Head cleaning tape, in library case,
Sep.
Cassette rack with teak ends, holds 10
cassettes in library cases. 72p, plus 12p
P. & P.

CONNECTING WIRE PACK
Contains 30 feet of stranded wire, 5
colours per pack. I 1p.

RESISTORS
Carbon film
All Se/c,, high -stability, Eli values.
4W. IP: 4W. lip; 1W. 44p; 2W, 64p.
Wire -wound
SW, 11p; 10W. 13p.

CONSOLE CASES
In plain aluminium, ideal for mixers,
instruments, etc.
Type WA B CD Price P.P.

n in in in in
GB20

i8
9 34 2 3 L156 33p

GB2I 10 9 34 2 3 LI.74 33p
GB22 12 9 34 2 3 61.89 33p

d

UD 13OHL
This sensitive. quality microphone is
uni-directional and is complete with
mute switch and 20 feet of cable and
plug. I 00-12,000Hz. Dual impedance
600 0 and 50k 0.

L6.60, plus 24p P. & P.

SPEAKERS
2fin 8 a All at2in 80 7Ip each.
2in 800

TAPE ERASER
erases a whole reel of
tape in seconds. 240V
a.c. Full instructions.
62.20, plus 22p P. & P.

SCREENED CABLES
Single for mice, audio leads, etc. Sip yd.
Twin, as above, common screen 10p yd.
Stereo, two cores, individually screened I I p yd.
Four core with common screen 23p yd.
Four core, individually screened 30p yd.
Coiled screened leads, 20 feet long LIDS each.

11 PLASTIC
BOXES

for constructional
projects. White,
with lid and screws.
BPI x 3ins x
If ins -37p.
81.2 bins x 4ins x
2tins-37p.

CATALOGUE

15p
POST FREE

PLUGS
Car aerial 15}p
Co -axial 10p
D.I.N. 2 pin (speaker) I I p
D.I.N. 3 pin 15p
D.I.N. 4 pin
D.I.N. S pin, 180' 14 p
D.I.N. 5 pin, 240' 16 p
D.I.N. 6 pin 16tp
Jack, 24-rnm unscreened 10p
Jack, 24rnm screened I 1p
Jack, 3}mm unscreened 9p
Jack, 3rim screened 13p
Jack, fin unscreened 139
Jack, fin screened 22p
Jack, stereo, unscreened 22p
Jack, stereo, screened 38p
Phone, plastic top S p
Phone, plated metal 1 p
Wander, red or black

35Banana 4mm, red or black *1piP

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 Pin
D.I.N. 5 pin. 180 -
DIN. 5 pin, 240'
Jack, 3frnm
Jack, fin screened
Jack, stereo, screened
Phono, plated metal

!Sip
19p

16)P
170
174p

16 p

1534p7p

SOCKETS
Car aerial
Co -axial, surface
Co -axial. flush
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, 180'
D.I.N. 5 pin, 240'
Jack, 2frnm
Jack, 3frnm
Jack, tin unswicched
Jack, fin switched
Jack, stereo, switched
Phono, single
Phone, 2 on a strip
Phono, 3 on a strip 1

Phone, 4 on a strip II p
Wander, single, red or black
Wander, twin strip
Banana 4mm red, or black 6 p

7 p

9p
9p

10p
Ilp
10p
IOp
IOp
IIp
IIp

112E
p

I A I

TRANSFORMERS
all with 0-250 Volt primaries.
Miniature
MM6 6V, 500mA + 6V. 500mA.
MMI2 I2V, 25OrnA + I2V, 250mA.
MM20 20y, 150mA + 20V, 1SOrnA.
1142, plus 14p P. & P.
L.T.
LTI 6-3V, I SV-82p, plus 20p P. & P.
LT2 6.3V. 3A -96p, plus 28p P. & P.
LT3 I2V, 1.5A-969, plus 289 P. & P.
LT4 12V, 3A-61.45, plus 33p P. & P.
LT5 9-0-9V, 0 -SA -83p, plus 23p P. & P.
LT6 12-0-12V, 1A-61.04, plus 29p P. & P.
Multi -tapped
MT3012 0.12-15.20.24-30V, 2A -a.15,
plus 33p P. & P.
MT60/1 0-5-20-30.40-60V, 1A-62.31,
plus 33p P. & P.
MT60/2 0-5-20-30-40-60V, 2A-63-25.
plus 37p P. & P.
Charger
CT/01 1A-61.16, plus 28p P. & P.
CTIO2 2A-61.43, plus 33p P. & P.
CT/03 4A-61.76, plus 33p P. & P.
Secondaries 0-5-11-17V.
Speaker Matching 3-8.160
Example: 16 0 speaker to 8 0 amplifier.
80 amplifier to 30 speaker, etc. 99p,
plus 22p P. & P.

MINIATURE
ELECTROLYTICS

10µF 63V
1.5gF 63V
2.2AF 63V
3.3AF 63V
4-7AF 63V
6-8AF 40V
6.8AF 63V
10AF 25V
10µF 63V
1SAF 16V
ISAF 40V
IS1aF 63V
22AF IOV
22AF 25V
22µF 63V
33AF 6-3V
33AF I6V
33AF 40V
47AF 4V
47AF 10V
47AF 2.5V
47AF 40V
47µF 63V
68AF 6-3V
68AF I6V
68AF 63V
100AF 4V
100AF IOV
100AF 2.5V
100µF 40V
100AF 63V
150AF 6.3V
150µF I6V

7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
13p
7p
7p

13p
7p
7p
7p
Bp

15p
7p
7p

ISOME 25V
ISOµF 40V
ISOµF 63V
220µF 4V
220AF IOV
22OFF 16V
220AF 25V
2.20AF 40V
220AF 63V
330AF .4V
330µF lOy
330AF I6V
330AF 63V
470AF 6-3V
470AF lOy
470AF 25V
470AF 40V
680µF 6.3V
680AF I6V
680isF 25V
680AF 40V
000AF 4V
000AF IOV
COOAF I 6V
0.00AF 25V
500AF 6-3V
500AF IOV
SOOAF 16V

2200AF 6.3V
2200µF IOV
3300AF 6-3V
4700gF 4V

Sp
13p
I5p

Sp
13
1Spp

229
7p
Bp

I3p
26P

17p
Sp

15p
72P
13p
I 5p
22p
26p
13p
I5p
20

26p
ISp
229
26P
27P
26p
26p
269

CAR -CASSETTE VOLTAGE
STABILISERS
Pull for Ph,rps and similar cassette
recorders. Gives 78y stabilised output
when connected
to 12V + or- E
car circuit. Fitted
with 5 pin, 240'
plug. 63.55 plus
16p P. & P.
PU126, as above,
but for 6V record-
ers. Fitted with
coaxial power
connector. 0.55,
plus 16p P. & P.

MAINS POWER SUPPLY
PP75 for Philips and
similar cassette recorders.
Input 240V ac.; output
74V d.c. Fitted with
5 pin, 240' plug, 62.15,
plus 16p P. & P.

ALUMINIUM BOXES
with lids and screws

W. D. Price P. & P.
2tin Ifin 41p 6p
4in fin 42p 6p
2t in Ifin 42p 4p
4in lain 49p 9p
24in 2in 42p 4p
2in lin 36p Sp
4in 2in 57p 20p
Sin 2iin 69p 2Ip
6in Sin 89p 29p
7in 3in £1.00 29p

These sizes fit
standard

veroboards

Type L.
087° 51 -in
GB8. 4in
GEI9. 4in
G1310.5fin
GBI I 4in
GB12 Sin
0813 6in
G814 Tin
G1315 8in
GBI6 10in

VEROBOARD

Size
2}in x 3Iie 250p
2Iin x Sin 28Ip
31in x nie 284p
3}in x Sin 32p
17in x 2fin 87p
I7in x 3tin LI .18
Spot face
Pins, either size, pack of 36--2.1p
Edge connectors:
24 way. 0.1-370 36 way, 0.1-484p
24 way. 0.15-37fp 16 way. 0- I5 -25p

0- I
Matrix

0-15
Matrix

181P
28tp
284p
35p
66p
94p

BONDED ACRYLIC FIBRE
B.A.F. wadding, I8in wide, I in thick. The ideal
lining for speaker enclosures, 33p per yard.
P. & P. lyd 149; each extra yard 4p.

CONTROLS
Log. or Lin.
Single, less switch, 15p
Single. D.P. switch, 2612
Tandem, less switch, 440
5k 0. 10k 0,25k 0.50k a, 100k 0,250k0, 500k D.
IMO, 2M0.

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment. Input 240V a.c.
Output: PP6--6V d.c.; PP9-9V d.c.
Price 61.65, plus 15p P. & P.

RESISTOR BARGAIN PACK
of 100 fW resistors. Tolerance 5% or better,
E24 values. Good assortment; our selection.
only 50p.

MAGNETIC COUNTERS
Brand new, neat, 48 volt,
5 digit counters. 66p.

CASSETTE MICROPHONE
Low impedance dynamic with remote
control switch. Fitted 2fmm and 34mrn
plugs. IE2.34, plus 15p P. & P.--
ELECTROLYTICS

I AF 450V 21p 1000AF 50V 469
2AF 450V 22p 2000AF 25V 43p
4µF 350V 15}p 2000AF 50V 58p
8µF 450V 185 2500AF 25V 50p

16AF 450V 2092500AF 50V 66p
25AF 25V 75p 3000µF 25V 53p
25AF 50V I p 5000AF 25V 66p
32AF 450V 30p 5000AF 50V L1.21
50AF 50V I 1p 8-8AF 450V 20p

100AF 50V 12p 8-I6AF 450V 22p
250AF 25V 15fp I6 -16µF 450V 30p
2.50AF 50V 19p 16-32AF 450V 69p
500AF 25V 20p 32-32AF 450V 54p
500AF 50V 27tp SO -50µF 350V 42p

1000µF 25V 309

4111MIIMMIIMML.

392 Everyday Electronics, July 1973



FREE !
Over ISO

ways to
engineer a
better future

how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.I.E.T. and we'll send you full details and a free
book. B.I.E.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.E.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay -as -you -learn.
Why not do the thing that really interests you? Without losing a
day's pay, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you
"Yesterday 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 have ever obtained -a
view echoed by two colleagues who recently commenced the course".-
Student D.I.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. Dublin.
"My training with B.I.E.T. quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold" -Student
C.C.P., Bucks.

MVO OUT FOR YOURSELF
These letters - and there are many more on file at Aldermaston Court
- speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There's no surer way of
getting 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. BEERS, Aldermaston Court, Reading RG7 4PF.

IThrkP:

FREE?

6.cc aeg e
.hero9-uOu°

StudgoS.15THsmewse
Wur Su0Ject n-wokt;3I

I
I
IOTHER SUBJECTS_

I

Practical Radio 8- 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.

-CUT OUT THIS COUPONim ENNI NM -1
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 CI
Boiler Inspect. Baleranne.thip 0 Building Drawing OR

&operation 0 Storekeeping 0 Build. Foreman 01
C & C Eng. Crafts 0 Work Study 0 Carpentry &Join. 0
C& G Fabrieat. 0 Works Civil & Municipal
Diesel Eng. 9 Management 0 Engineering 01
Eng. Inspection
Eng. Metallurgy 0 DRAUGHTSMANSHIP,... Engineering
Inst. Eng. & Tech. 0 ...,..--,-,,, 0 Construction FA.M.I.E.D. i
Inst. Motor Ind. 0 Design of Elec.

Institute
Surveyors

Mainten. Eng. CIMainten. Machines U
Mechanical Eng. 0 Die &Press Tool Clerk

Eng.
of Works

Sheet Metal Work 0 Design A
HGeologyWelding 0 Electrical i.Draughtsman- Hydraulics 0

ELECTRICAL & slap 0 Inst. of Builders 1:11

ELECTRONIC
Gemna.nDsriturts- _ Dist. Works &

A.M.B.E. (Elec.) - 0 Jig & Tool Des. Ou PaRiginthingwaL Sup.De 00C & G Elec. Eng. 0 Tech. Drawing 0 Public Hygiene 011C & G Elec. Inst. 0 Road Engineer.C & G Elec. Tech. 0 RADIO & TELE-
Computer Elect. 0 RIsSutrruveetyingural Eng.

00 CCo&lo
COMMUNICATIONS

0 DiElec. Maths
. Elec. Science GurRa17110/TV/
Electronic Eng. 0 Electronics 0 GENERAL I
Electrical Eng. 0 C & GTelecomin. AgriculturalEng. El
Install. & Wiring 0 Tech. 0 Council of Eng.

Prac. Rad. Elec.Meters Inst. CI
& Measuring (with kit) 0 Farm Science CIInstruments 0 Radio Amateurs General Educat. CI

Exam. 0 Gen. Plastics
CIMA N AGEM ENT & Radio Servicing Pract. Maths C

PRODUCTION & Repairs 0 Pract. Slide Rule C
Auto. Control 0 Radio & TV Eng. 0 Pure As Applied.

n Trans. Course CI cComputer PrOg. Maths
Electronic Data - TV Main. &Eery. 0 Ftefrigeration Bi

pro-"thg 0 AUTO & AERO
Rubber Tech.

Estimating Sales Engineers 0!
Foremanship 0 A.m,i,m1Acre Eng.

IC Writing CI
0 Teel. Report

Inst. Cost & Man

Inst. Marketing 0 Auto Repair
Accountants I -I Auto Engineer. 0 University Ent. C

0 Timber Trade CI,--, A.E.C. Cert.

Management ,...0 C & G Auto. Eng.
0
0

Network Plan. 0 MAA/IMI Dipl. 0

Metrication u Garage
Motor Trade Man. 0 Management 0
Numerical Cont. 0 Motor Vehicle
Operational Mechanics 0

Planning Eng. 0 A.M.S.E. (Civil) B
Production Eng. 0 Architecture

Research
Personnel man. 0 CONSTRUCTIONAL

Coaching for many major exams, including
C & G and assistance in ONC/HNC.

G.C.E.

58'0' &'A' I
LEVELS SUBJECTS I
Over 10,000
group passes I

POST TODAY FOR A
BETTER TOMORROW

To Dept. BEE18 QN
Aldermaston Court, Reading RG7 4PF

I

BEE18 1

NAME__
Block Capitals Please
ADDRESS

Accredited by C.A.C.C.

I
I
I

I
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately the third Friday of each month by IPC Magazines Ltd.. Pleetway Anuse, Farringdon Street, London. E.C.4A 1:'.D. Printed in England by Index Printers Ltd-.
Dunstable. Beds. Sole Agents for Australia and Hew Zealand-Gordon a Gotch (A(Sia) Lta. South Africa-Central Hews Agency Ltd.: Rhodesia and Zainbla-Kingston, Ltd.: East Africa-
Stationery and Office Supplies Ltd. Subscription Rate (Including postage): For one year to any part of the world £2-35. Everyday Electronics is sold subject to the following condi:,
namely that it shall not, without the written consent of the Publishers Met given, be lent. resold. hired out or otherwise disposed of by way of Trade at more than the recommended c
prier shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a amtilated condition or in any unauthorised Cover by way of Trade, or affixed to ..,
as part of any publication or advertising. literary or pictorial matter whatsoever.



BUILD TEXANTHE
* FREE TEAK CABINET

FEATURES. New slim design with 6 - IC's, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITi ES. Oniof, switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector; Mag. P.0
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape -head, etc
(Parts list Ref. 20 on request).
Constructional details Ref. No. 21 30p

SPECIAL
KIT
PRICE 8'50

YOUR COMPLETE AUDIO -ELECTRONIC STORES
More of everything at the right price. All your electronic requirements
within 200 yards- call and see for yourself.

20 ± 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

P.W. Tricolour
us per April/May
June 1973. Parts listP & P 45p on request (52A).

COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henrys!

(As featured in "Practical Wireless"
May to August 19721

* SLIM
- DESIGN WITH

SILVER TRIM
Overall chassis size

144-" x 6" x 2" high

LOW COST HI -Fl SPEAKERS
E.M.I. Size I3#" x 8r. Large Ceramic Magnet.
TYPE 150 6 watt, 3, 8 or 15

ohms £2-20. Post 22p.
TYPE 150 TC Twin cone ver-

sion 42.75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover. 3, 8
cr 15 ohms. (3-50. Post 25p.

TYPE 35020 watt with tweeter
and crossover. 8 and 15 ohms.
f7.50t Post 28p.

POLISHED CABINETS 150, 150TC 450 £4-60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES 6 (Assembled 150 TIC) per pair £16.50. Post 70p
SERIES 8 (Assembled 450) per pair £18-95. Post 70p

ML -3 MW/LW
TUNER to BUILD
Uses Mallard Module. Slow
motion tuning. Built in
battery. Ferrite aerial. Overall

vice 7" x 25" x 34". TOTAL COST TO BUILD
£4.135, Post Lip. All parts sold separately. Leaflet No. 6

"BANDSPIVAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mallard RF/IF Module. Medium

ir
and Long Wave bands plus Medium
Wave Bandspread for extra electivity.
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive

II appearance and performance.
TOTAL COST TO BUILD 47 98

p.p. 320. (Battery 22p).

.HENRY'S
`RADIO LTD. -

CATALOGUE
Fully detailed and illus-
trated covering every
aspect of Electronics -
plus data, circuits and
nformation. 10.000 Stock
lines at Special Low Prices
and Fully Guaranteed.

Post
PRICE 55P Paid
(40p FOR CALLERS)

PLUS! FIVE !Op
VOUCHERS

Send to this address -
HENRY'S RADIO LTD.
(Dept. PW) 3 ALBEMARLE
WAY, LONDON, E.C.I.-
for catalogue by post only.
All other mail and callers
to "303" see below.

TEST EQUIPMENT lust a selection!
SE250B Pocket Pencil Signal Injector fl -90
5E500 Pocket Pencil Signal Tracer £1.50
THL33D Robust 2K/Volt £4.55 with case f4-95
TEI5 Grid Dip Meter 440 KHz-280 mHz f13.45
500 30 KIV Multimeter £9-25

With leather case (10.50
200H 2OKIV Multimeter £4.20. With case £4-95
AFI05 50KIV Multimeter £8 .50. With case £9.50
U434I AC/DC Multimeter with transistor tester with steel

case 410-50
TE20D RF Generator 120KHz-500MHz 416-50. Carr. 35P
TE22D Audio Generator 20Hz-200KHz £1750. Carr. 35p
C1-5 3' Pulse Scope 101-1.-10mHz E39-00. Carr. 50p
TEES Valve Voltmeter 28 ranges 417.50. Carr. 40p

ALL .MOMBREX MODELS IN STOCK

PA -Disco -Lighting Gt5'61,6*31
UK's Largest Range -Write

(1345-phone or call in. Details and
demonstrations on request. MIMEEIMMWEEEEE
D J3OL 3 Channel sound to light unit, 3KW. £29-50
D J4OL 3 channel Mic (built-in) to light.. 3kW. £38.75
DJ7OS 70 watt Disco amp/mixer. £49.75
DISCOAMP 100 watt amp/mixer, 468.85
D11055 30 watt Disco amp/mixer, (32.2.5
A nti-Feedback Quality Mic., LI 1 50
D 5500 50 watt PA Amplifier £43.95
DJ700 70 watt £5275
011000 100 watt £63.00
GROUP 300 ISO watt rms "Group" Valve mplifier f86.110
FIBRE OPTICS LIGHTING. - MICS. EFFECT'S. PROJECTORS.
SPOTS. DIMMERS -STANDS. MIXERS. SPEAKERS.
Everything for PA - Disco - Lighting.
FREE Stock List Ref. No. 18
 PORTABLE DISCOS - DETAILS ON REQUEST
 CREDIT TERMS FOR CALLERS

BUILD THIS VHF FM TUNER -.we."'" 1.
5 TRANSISTORS 300 kc/s BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of no and stereo.
There is no doubt about it -VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL £6.97, D.P. 20P. Mk. I Decoder Kit 45.97.
Built IC Decoder £6-50. Tuning meter unit E1 .75.
Mains unit for Tuner and/or Decoder PS6/I2 L3-25. Post 20p

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 £3.57; Z50 f4.37
STEREO 60 PZ5 L3.97

£7-97; PZ8 £447
PZ6 £637;
Transformer for PZ8 £2.95

Active Filter Unit £4.45
Stereo FM Tuner £16-95

IC12 £1.80; Q16's 11.5 pr.
Pact etc. 20p per item

\ow-A*1064*f
PACKAGE DEALS

Post 25p
2x230, Stereo 60, P15 £15.95
2.1a30, Stereo 60, PZ6 £18.00
2x250. Stereo 60, PZ8 620.25
Transformer for PZ8 E2.95
PROJECT 605 KIT £:9.95

VAT
Ail prices are exclusive of 10% VAT
which must be added to all orders inc.
campacking. (Note: Catalogue is not
subject to VAT).

See earlier page of this magazine for
transistors, I.C.'s and Semi Conductor
prices --latest list Ref. no. 36 on request.

E. & O.E.

ELECTRONIC KITZt
Henry's introduce new hues
range of audio and electronic
kits now in stock, everything
supplied, tremendous value.
Detailed list Ref. No. 14 on
request.

IC RECEIVER
ZN4I4 Radio integrated
circuit as featured in Practical
Wireless. January 1973.
Article Reprint Ref. No. 19
10p. Price £1.20.

BATTERY TAPE DECK
Garrard 9 volt Tape Deck
with heads, etc. As previously
advertised. Limited quantity.
£9.50, post 30p.
LEARN A LANGUAGE

Recorded Cassettes with step
by step phrase books.
French, German, Spanish
Italian. £1 -36 per course.
£5.00 per set of` four.

DISCO SPOTBANK
3 channel Disco Spotbank
for use with any psychedelic
lighting display.
£12-75, p. & p. 35p.

HI-FI EQUIPMENT
Warehouse prices with
BIG DISCOUNTS plus
demonstrations (for call-
ers) and GUARANTEES.
FREE -24 page detailed
brochure (Ref. No. :7).
You can see the savings]

HIGH QUALITY
CASSETTES

The best UK low noise tapes
but at a special price.
'Living Sound' cassettes meat
the highest international
standard (IEC 94A). Fantastic
price savings.

6 10
for for for

C60 l-00 1.8012.80
C90 1.33'2 -5714.20
CI20 -62 3-15 5-00

Full guarantee. Post paid,
Made by EM I especially for
Henry's.

ULTRASONIC
TRANSDUCERS

Operate at 40kc/a up to 100
yds. Ideal remote switching
and signalling. Complete with
data and new I.C. circuits.
£590 per pair. Post 10p.

MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance noo
'18' Med. Impedance L2.-00
'36' Med.-Low Imp. £3.50
Erase Heads for above 75Is
'63' 2 track mono -

Hi Imp. El .75
'43' Erase Head for above 759

7 SEG & NIXIE TUBES
(Post 15p per I to.6)

XN3, XN!3, Gh16'0-9 side
view with data, 85p.
GNP -7, GNP -8 0-9 aide view
with decimal points and data,
95p.
3015F 7 seg £2 each. E7 per
4 with data.
12 and 24 hour clock circuits
Ref, No. 31 ISp.

Miniature AmpliEer
5 transistor. 300mW ofp.
Fitted volume and sensitivity
control. 9 volt operated.
11.75 each PIP 15p.

Quality Slider Controls
60rnrn stroke singles and
ganged. Complete with knobs.
5K, 10K, 25K, 100K. 250K,
500X. I meg, Log and Lin.40p
each, 10K, 25K, 50K, 100K,

250K. Log and Lin ganged.
609 each.

Henry's LIMITED
EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-4028381 Open.- 5 l arn-6 pin

354-356 High Fidelity and Tape Equipment 01-4025854/4736 i 7:07,,f,:s7k
309 PA -Disco -Lighting High Power Sound 01-7236963 Thursday)
303 Special offers and bargains store Ali stores open
All mail to 303 Edgware Read, London W2 18W all day Saturday
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