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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 VHF listening. Push Pull output
using 600mw Traminiters. Car Aerial and Tape Record Sockets. 10 Transistors pine 3
Diode, Fine tone moving coil speaker. Ganged Tuning Condenser with VHF section.
Separate coil for Aircraft Band. Volume onloff. Wave Change and tone Control. Attractive
Case in black with silver blocking. Size 9" x 7" x 4". Easy to follow instructione and
diagrams. parts price list and easy build plane 30p (FREE with parts). Earpiece with Ping
and switched socket for private listening 339 extra.

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: MW1, MW2, 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 ming
600mW transistors. Car aerial and Tape record sockets.
Selectivity switch. 8 translators 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 sin. approx. Easy to
follow Instructions and diagrams. Parts Price List
and Easy Build Plans 259 (FREE with parts).
Earpiece with Plug and switched market for private
listening 339 extra.

Total building cost £7.68 P.(Overseas P. 2 P. £1.05) Inc. 47p.

POCKET

FIVE
8 Tunable Wavebands:
MW, LW, Trawler Rand
with extended M.W.
band for easier tuning
of Luxembourg, etc.
7 stages -5 transistors and 2 diodes,
supersensitive ferrite rod aerial, One
tone moving cod speaker. Attractive black and gold
CUES. Size Oh x 10 x Silo. Easy build plane and
parts price list 10p (FREE with parts).

Total building costs P."(Overseas P. £250P. 65p) Las.21p

(Overseas P. & P. £1.0;

ROAMER

SEVEN

MK IV

Total building cost

29.35
P. P. & Ins. 529

Overseas P. dr P. El 05)

7 Tunable Wave-
bands: MW I, MW2,
LW, 6W1, 0W2,
SW3 and Trawler
Sand. Extra Medium waveband provides easier tuning
of Radio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 section 241n. chrome
plated teleacopfc aerial for SW. Socket for Car Aerial.
Powerful push-pull output. 7 translators and 2 diodes,
fine tone moving roil speaker. Air spaced ganged
tuning condenser. Volume/on/off, tuning and wave
change control,. Attractive case with carrying handle
Size 9 x 7 x din. approx. Easy to follow instructions
and diagrams. Parte price li,t and easy build plans
25p (FREE with parts).
Earpiece with ping and switched socket for private
listening 33p extra,
Total building costS26.511 P. P.&
(Overseas P. P. 41-05) %,/ I.. 47p.

TRANSONA

FIVE

5 TRANSISTORS if

AND 2 DIODES

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage -5 transistors and 2 diodes, ferrite rod aerial.
tuning condenser volume control, fine tone
moving coil epeeleer. Attractive case with red speaker
grille. Size 65 x 45 x 1} in. Easy build plans and
parts price list 10p (FREE with parte).

Total building costs 22.7g P P. a
(0 vereeas P. P. 65p) 9.11 Inc. 25p

NEW! "EDU-KIT3!

BUILD RADIOS. AMPLIFIERS, ETC..
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Tuning Condenser: 2 Volume Controls: 2 Slider
Switched: Fine Tone Moving Coll 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 Knob. Units once
constructed arc detachable from Master
Unit, enabling them to be etored for
future use, Ideal for Schools, Educational
Authorities and all those interested in
radio construction.
Parts price list and easy build plans 259
(FREE with parte).

All parts including £6.05 . aCase and Plans ins33ri

FULL AFTER 7  Callers side entrance "Lavelle" Shop
SALES  °pm- 10-1, 2.30-4,30 Mon. -Fri. 9-12 Sat.
SERVICE PLEASE NOTE: ALL PRICES NOW INCLUDE VAT

ROAMER

SIX
6 Tunable Wave-
bands: MW, LW,
SW1, SW2, SW3
TrawleLbandplua
an extra Medium
waveband for
easier tuning
of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short Way..
3ir, Sneaker. 8
stages -6 transistors and 2 diodes. Attractive black
case with red grille, dial and black knobs with polished
metal inserts. Size 9 x 51 x 2Iin_ approx. Easy build
plans and parts price list 259 (FREE with parts).
Total building costs

£4.38 P.P. a(Oversew P. Si P. 81.05) Ina. 31p

TRANS

EIGHT

8 TRANSISTORS

and 3 DIODES

6 Tunable Wave-
bands: MW, LW,

SW2, SW3
and Trawler Band.
Seiasitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial for Short Way.. 31a. Speaker. 8 improved
type transistor, plus 3 diodes. Attractive case in
black with red grille, dial and black knobs with polished
metal inserts. Size 9 X 51 X 21in. approx. Push 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

RADIO EXCHANGE CO
61a HIGH ST., BEDFORD,
Reg. no. 788372

I enclose £ please

ROAMER TEN 0
ROAMER EIGHT CI

TRANSONA FIVE CI
POCKET FIVE 0

M K40 1SA. Tel. 0234 52367

send items marked.
ROAMER SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT

Parts price list and plans for

Name

Address

(Dept. E.E.20.)



HOME RADIO (Components) LTD , Dept. EE, 234-240 London Road, Mitcham,CR4 3H0 Phone 01-648 8422

To start off here is the

We carry complete spares, right down
to the last nut and bolt, even spare
mains leads. Our price for this desirable
object is only 0.98 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 RAolo
COMPONENTS

* 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.

4

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.

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

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

NAME

APDRESS

HOME RADIO (Components) LTD. Regd. No.
912966Dept. EE 234-240 London Road, Mitcham CR4 3WD London
WM W

I
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TERMS Retail mail order subject to £1.00 minimum order. Cash with order only.
Trade and educational establishments MjAC on application (minimum £5.00).
Postage 10p inland. 25p. Europe.
GUARANTEE: All goods carry full manufacturer's warranty. Get in touch
today for a complete run-down of devices available from SCS (include SAE).

S.C.S. Components Ltd., P.O. Box No. 26, Wembley, Middlesex HAO 1 YY
Registered in London No. 888454

Device of the Month NE540L
vrc 35Watt Amplifier

The Signetics 540
is a monolithic,.
class AB power

- audio amplifier
designed
specifically to
drive a pair of
complementary
output transistors.

This device features: internal current limiting; low
standby current; high output current capability;
wide power bandwidth; low distortion - features
which make this device ideal for use as
an audio power amplifier.

Signetics power driver NE540L
Yours for just

including application notes

'Co"
Compatible device

MCI339P
From Motorola, a
monolithic dual
stereo preamplifier

for low noise
preamplification of stereo

audio signals. Just look at some of these
features:

* Low audio noise
* High channel separation
* Single power supply
* High input impedance
* Built-in power supply filter
* Emitter follower output

Motorola monolithic
duel stereo

preamplifier
including applications notes.

A DEXTER

oiMMaswiicN

A LOWS COMPLETE
z--..----,

(' I
HTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimrna 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

At SUPPAIED

TO WM. GOVERNMENT

EMPARTMENTS, HOSPITALS,

SPIEL AUTHORITIES.

ETC.

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 (8p).

SPECIAL BARGAIN PACK
25 boards LI (25p).
Panels with 4 Power transistors sim. 0C28

ELECTROLYTICS
50p (9p)

10,000u 75v, 68,000u I6v, 4 x 2 in. dia_,
25,000µ 25v, 20.000g 30v, 5,000p 90v,
35,000p I5v, 8,000g 55v, 4} st13 in. dia.,
50p (12p). 15,000g 15v, 10,000g 35v, 4t x
2 in. dia., 30p (10p). 7,000g 25e wire ends
15p (5p). 12 for 61.50 (15o).
8 BLACK TOGGLES dpst 50p (8p)
250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
150 HI -STAB RESISTORS 60p (8p)
200 Si PLANAR DIODES 50p (Sp)

untested
Sub min co -ax plugs & skts 4 prs 50p (5p)
REED RELAYS MIXED 10 for 50p (5p)
MICROS MIXED 8 for 50p (8p)
ASSORTED RELAYS 8 for £1 (I2p)
MIN GLASS NEONS 12 for 50p (5p)
10 WAY TERMINAL BLOCKS

10 for 55p (5p)
Q -H BULBS I2V 55W SOP (5p)
Postage and packing shown in brackets.

Please add 10% V.A.T. to prices.
(Mail Order only)

KEYTRON ICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON W8.

01 -478 8499

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPUFIER. OPER-
ATES FROM 9v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2435 post paid.

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

ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2.136 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

98a, LICHFIELD STREET,
WALSALL, STAFFS. WSI 1UZ

282 Everyday Electronics, June 1973



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 L18.50 -a mere fraction of
even today's Russian miracle price! We challenge you to
compare performance and value with £80 radios! Send quickly.
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! ONncreOFF volume and separate Treble and Bass tone
controls for utter perfection of reproduction and tone! Press -
button dial illumination! Take it anywhere -runs economically
on standard batteries or direct through battery eliminator from
220:240V AC mains supply. Internal ferrite rod aerial plus built-in
"rotatable" telescopic aerial extending to 39 ins approx. It's also
a fabulous CAR RADIO. Can also be used through extension
amplifier, tape recorder or public address system. SIZE
I4ins x 10hins x 41ins 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

MOUSES of MILES REDUCED to INCHES?
1973 RUSSIAN RADIO TECHNOLOGY
HRINKS THE WORLDP.COMPUTERISECi?

I3RANU
LOUSD
NEW AsTRAD

FAB
RTABLE RADIO StcOMMUNICATIONS

RECEIVER BjpE
7.4.4f

,24, es
SHRUNK TO ON114611Ax4h

inches appron-

228 TARNADNgt sITC?ER

WAVEBANDS:
STANDARD LONGand MEDIUM

eks5SHORT WAVEBANDS
Hug ULTRA SHORT WAVES

(V.H.E AML.aStr
instructions and circuit diagram. PLUS ultra sensitive earphone
for personal listening. ONLY £18.50 (with mainsibattery
eliminator £2.00 extra). BOX, POST. ETC. 45p -NO MORE
TO PAY. *BUT WAIT, for only 75p extra you get the sensational
"COMPUTERISED" WORLD TUNING GUIDE (it enables
you to 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! NO MESSING!)
PLUS Standard longlife' batteries ,'Scrry-We cannot change inesc  -

SAVE £21.60 NOW'

Combinea'

V.H.E AMIFM
RADIO and
CASSETTE

TAPE RECORDER '\(i
& PLAYER.

WITH REMOTE
CONTROL MICROPHONE

ouR
P2/CE

This equipments got

EVERYTHING!

Shopertunities "thunder" ahead with an offer that's FANTASTIC icave
by ourstandards!). We've snapped up 500 magnificent machines. Latest sensation
in the world of sound! First-class makers! Fabulous VHF, AM. FM Radio
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
0 N,OFF and HI -LO volume controls! * Heavy duty built-in speaker!
* Earphone (for personal listening or "monitoring") and extension speaker
sockets! * Remote control microphone! * Built-in swivel telescopic
extension aerial (24in. approx.)! Magnificently made case with carry
handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30. 60. 90 or 120 -
minute Cassette Tapes obtainable everywhere. AND the amazing built-in full

BOX

9:410;4 47
pyi.4c

ETC.

MAINS/BATTERY
ELIMINAT R £1-2 extra

"MAGIC EYEtunino
level indicator

, ' a4-

FIRST TIME EVER!
*NOW AVAILABLE WITH

fabuloaOMPUTERISEIr
WORLD TUNING GUIDE!
NO MORE GUESSWORK

NSTANT DATA at your fingertips -
enahlesyou to TUNE IN A FLASH to

transmissions the world over!

0177111E1YER17474211A
fp,ANDAG'w Ac/Dc BATTERY/MAINS

eageette
TAPE

RECORDER
&PLAYER
With remote

control

microphone.

FIRST

MAKERS

WE COULD
CHARGE UPI°

£26.97!

ifIRROCEIST ETC.
34p

(All prices include V.A.T.)
THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de -luxe portable BATTERY41AINS tape recorder and player -and incredible
Shopertunities bring it to you for ONLY £11 -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 tailings 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 22.01240v. AC mains. Separate jacks for

circuit VHF, AM; FM Radio gives you superb clarity of tone, incredible station remote control microphone. etc. Sire Rim. x Sin. x 2 -3 -in. approx. Design can vary
selection. Unique rotating Station Selector Dial -gets, locally, city and regional slightly. With carry handle. WRITTEN GUARANTEE and full instructions.
stations in every part of the country, plus B.B.C. National, VHF. Picks (Jo dozens (Recommended selling price £26-97!) OUR PRICE ONLY £11 -76, post etc.
of foreign stations. Fabulous in your car! You could pay £ £ £ s more fora Car 34p -NO MORE TO PAY! .Send quickly, after receiving goods test
Radio or Car Cassette player ALONE! OUR FANTASTIC PRICE ONLY 7 days -refund if not delighted. BONUS OFFER (one per customer) -
f2240, carr. etc. 39p -NO MORE TO PAY! Complete with simple Cassette tape, set of standard batteries, AND microphone stand all or
instructions, remote control microphone with onloff switch and micro- 55p extra. if req.
phone stand. WITH WRITTEN GUARANTEE. Send quickly, after I- - - - - -- - - - - - - - - - - - -- -ireceiving goods -test 7 days -refund if not delighted. BON US: Batteries COMMERCIAL TRAVELLERS Please note: Merchandising office 'and Cassette Tape 28p extra if eo I at our Holborn Store. (PERSONAL SHOPPERS WELCOME I

AT BOTH STORES).I.- _ _ _ - - - - - - - - - - -....!
Dept. EEI20, 164 UXBRIDGE ROAD (facing Shepherds Bush Green).
LONDON WI2 8A Gt. (Thurs. I, Late night shopping Fri. 7).SHOPERTUNITIES LTD.

Also at 37:39 HIGH HOLBORN (opposite Chancery Lane). LONDON,W.C.I. (Thurs. 7) BOTH OPEN MON. TO SAT. 9 until 6.
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No. 6
4th printing

THE MONEY SAVING
CATALOGUE

96 pages (8k x 5i) packed
with bargains in famous
name transistors, re-
sistors, capacitors, pots

I.C. circuits and
diagrams; components.
accessories, etc valu-
able technical data, illus-
trations, etc. Everything
is brand new, to makers'
spec.-It's all in our
fascinatingly informative
catalogue. Yours for 25p.
post free (U.K. only) and
the voucher included
allows you 25p. off when
your order is for a or
more.
SEND FOR YOUR
COPY TO -DAY!

DISCO U NTS
10% on orders £5 or more.
15% on orders f15 or more.
except certain items charged nett

GUARA
POST/PACKING
Free in U.K. on orders above £2.
10p surcharge on orders under

If you already hove No. 6 Cotalogue send S.A.E. for /crest prices and information ist

WITH 25p
REFUND VOUCHER

ELECTRWAR
ELECTROVALUE LTD. Reg. No. 1047769 R.O. as below

(Ev. 4) 28 ST. JUDES Rd., ENGLEFIELD Grn., EGHAM, SURREY, TW20 ORB -
Hours: 9-5.30: Sat. I p.m. Tel: Egham 3603 Telex 264475

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

Scorpio
Electronic Ignition
Complete kit with comprehensive construction
and fault finding data. £10.95 inclusive of post-
age and VAT. Data 10p. Itemised prices. S.A.E.
please.

AMCEL MAIL ORDER
160 DRAKE ST., ROCHDALE. Tel. 0708 48234

ADCOLAALOCCILAIINVADEW somesamic KIT

_13

dm&

satecgogi

"I'
-1111111111111__/the champions of

soldering equipment

I 19w
14 bit

H

23w
4 3-16" bit

/
/ 27w

bit

J

K&

12v 't6 Bit
2v4 Bit

Please send me the following items

PRINT NAME

PRINT ADDRESS

FE 10

ADCOLAPRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON. SW4 6LH
V. A.T. REGD. No.235 6153 72 R 4. 7.

A

C
D
E

F

G
H

B

J

K

SOLDER REEL KILO
SOLDER REEL3OZ
SOLDER PACK
DE -SOLDERING BRAID
L686 SOLDERING STATION
L700 STAND
INVADER SOLDERING KIT
L706 INVADER
L646 INVADER
L1076 INVADER
BL646 BATTERY MODEL

£1.28
£0.45
£O.06+
£0.66
£1.88
£2.26 Ll
£4.39
£2.15 0
£2.33
£2.40 0
£2.99

L BL1076 BATTERY MODEL £3.12 CJ

New Catalogue 0
All prices include 10% V.A.T. Please tick items required.
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NTEwAND&ASREDC&ONCDUHSATNODM-BMULATICAALUDIINOsIREULMECETNRTOSNINICAEIC4UIPMENT

DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

SA25-SA35-SA1 00
LOW-PRICED AUDIO MODULES

FOR DOMESTIC & COMMERCIAL USE

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

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 EAST DISPATCH ON MOST OF OUR
ADVERTISED ITEMS, INCLUDING THESE THREE
MODULES.

SA25 ,22.95
25 WATTS RMS. 7 transistors 7 diodes

car,
tree

SA35 R.445
35 WATTS RMS. 7 transistors 7 diodes

SA100 £10.90
100 WATTS RMS. 11 transistors 6 diodes

care.
tree

ALL THREE MODULES HAVE OPEN & SHORT CIRCUIT
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 15-40,000 Hz z- 1d5

Distortion 0-2% at I kHz
Loads 4 to 16 ohms

Quiescent current 15 mA
Noise Better than -75 dB
Supply voltage 25-45 volts SA25135

40-70 volts SA100

Size 44' x 4" x 1- (SA100)
x 3' x 1' (SA25/SA35)

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

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES
PU45 Unstabilized supply for 2 SA25;35 £4.90
PU70 Unstabilized supply for one or two SA100

£7.75 corr. 400
PS45 Stabilized module for 2 SA25's or two SA35's

£3.50 carr. free
MT45 Transformer for above, heavy duty £285 carr. 20p
MT30 Transformer for unstabliized supply complete with

rectifier diodes mounted £3-50 care. 200
P570 Stabilized supply module for one or two SA100's

£4-90 car, free
M770 Transformer for P570 £4-90 carr. 40p

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

AND ARE SUPPLIED FULLY TESTED

TERTAINMENTS LTD.

OTHER SAXON PRODUCTS . . .
120 WATT HEAVY DUTY MODULE £1390 1 20p carr. or with supply

-- 40p
cart.

Featuring a rugged class A driver stage, this module will
run from ail 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 20-20,000 HZ z -Z 2dB
Input sensitivity 200 mV Into 10K
Construction Fibreglass board
Size 8' X x 4' (5" with supply)
Low distortion parallel push-pull output stage.

218.95

NEW r1,7a,,Version E27-90

SINGLE CHANNEL SOUNDiLIGHT 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 Cully 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 50.

I.
C.3

.5 £8-90 carr.
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 flxino. £19-75
MONO VERSION £5.50 carr. 20p (As illustrated. S A.E. details 9 volt operation) Outputs up to
1 volt RMS

Fully guaranteed.

£15-80 30pcarr.

SAXON STEREO
CONTROL UNIT

Two decks, and full headphone monitoring. The unit is mai s operated and measures 174- x 3' x 4- deep
and is finished with a smart white on black facia. The contr Is are: Left/Right deck fader, volume, bass,
treble, Headphone Selector and volume, Microphone volume, bass, treble, mains on/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.)

COMPLETE AMPLIFIERS
The CSE 100. £3490 carr. free
This versatile unit Is now available in a black vynide
case and so represents even better value than ever
delivering speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two individually controlled inputs with
wide range bass and treble controls. Ideal for small groups D.J.S.. etc_

The SAXON 100 £4850 carr. free

I4 4 4 4 4 4
  * *SAXON 1

LOUDSPEAKERS British made bargains!!
12" 25 watt 8/15 ohms £5 95 carr. 30p. 15. 50W.8/15 ohm £14.50 carr. 500.
12' 40 watt 15,000 gauss magnet system 8/15 ohm £1150 carr. 40p.

A.K.G. MICROPHONES suitable for disco, group or general P.A. use.
D11 DHL IDEAL DISCO MIKE ONLY 19.45 (rrp £11 00) SEND SAE FOR

OUR AI( PRICE
All prices subject to VAT at standard rate LIST. DISCOUNTS

ON ALL MILS.

With an RMS output of 120 watts speech and music,
100 watts continuous power, four individually
controlled FET input stages and wide range bass
and treble controls, this amplifier has established
itself as a unit offering quality and reliability at low
cost.

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

Mail Orders to Dept. P.E.7,

SAXON ENTERTAINMENTS LTD., 327-331 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.
Telephone 01-684 6385 Hours of Business 9.30 a.m.-5.30 p.m.

TERMS OF BUSINESS-C.W.D.: C.O.D. 35p extra: Cash by registered post, please. TRADE & EXPORT
ENQUIRIES INVITED
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I CHIP RADIO
Ferranti's latest device ZN414--givea results
better than superhet. Supplied complete with
technical notes and circuite. 6485 each. 10 for £12.

Hi -02 TUNER COMPONENTS
For experimenting with the ZN414.
NIT NO. 1. Plessey Miniature Tuning Condenser
with built in LW switch and 3" ferrit slab and
litz wound MW coil. 72p.
NIT NO.2. Air spaced tuning condenser 6" ferrite
rod lit. wound MW and.LW colts, 94p
KIT NO. 3. Air noted TO with slow motion
drive 8" ferrit rod, with Litz wound LW and MW
coils, 81.10. .

NIT NO. 4. Permeability tuner with fast and
slow motion drive and LW loading coils, 50p.

12 VOLT AMP
POWER PACK

This comprises double -
wound 230/240V mains
transformer with full wave
rectifier and 2000 m/ f(41
smoothing. Price Lff 20 +
p. & D. 20p.

Heavy Duly Mains Power Pack. Output voltage
adjustable from 10-40V in steps--maximuns
load 250W -that is from 6 amp at 40V to 15amp
at lay. This really is a high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment is very quick -simply Inter-
change push on leads. Silicon rectifiers and
smoothing by 3,000mF. Price MN plus 65p post.

BALANCED ARMATURE UNIT
500 ohm, operates as speaker or micro-
phone, so useful in intercom or similar
circuits, 37s each.

MUSIC ON TAPE
A further buy enables us to offer these at an
even lower price -namely 72p each or 5 for
22.50. Send for list of titles. We can't repeat
when sold out.

FIRE ALARM BELL
Mains operated. Really loud ring 6" gong. Sine
approx. 12^ x x 45". Suitable outside or
inside. Heavy cast case with r conduit entry.
Made by A.F.A. Operates off 200/240V AC
24.18 plus 60p.

5 AMP CHANGE OVER CONTACTS flo each.
15 amp. On/Off 10p each. 15 amp. change over
15p each. ULTRA sensitive 5 amp. change over
30p each. 10% off if 10 of a type ordered.

FLEX CABLE SNIP
S core heavy circular T.R.S. waterproof flex, ideal
for running down the garden to pool or shed.
1-5mm cores (5 amp) 100 yard coils 2.4.78 plus
carriage 75p up to 200 miles. 61-300 miles
61-50- 600 miles.

20 WATT INVERTER
Smart and Brown -For van lighting or camping
etc. Will light a 2ft. 20 watt standard fluorescent
tube from a 12V car battery, current approx. 2A.
Very well made unit using die cast chassis.
Size .1 II" x x 15". Price 67-15 complete
with lamp holders and tube clips.

MAINS RELAY
BARGAIN

Special this month are some single,
double and treble pole changeover
relays. Contacts rated at 10 amps.
Operating coil wound for 240V. .A.C.
Good British Make. Unused. Size
approx. 11. X 1". Open construction.
Single pole 289 each 10 for E2.50
Treble pole Stip each 10 for 23-47

QUICK CUPPA
Mini Immersion Heater. 350W. 200/
240P. Bolls full cup in about two
minutes. Dee any socket or lamp
holder. Have at bedside for tea.
baby's food, etc. 21.25, post and
insurance 20p. 12V car model aloe.
available. Same price. Jug heater
also available £1-60 plus P. & P. 20P -

DOOR INTERCOM
Know who is calling and speak to
them without leaving bed, or chair. '

Outfit comprises microphone with
call push button, connectors and
master inter -corn. Simply plugs
together. Originally sold at 210.
Special snip prior 23-815 plus 201'
postage.

DIGITAL DISPLAY
Panel mounting unit
measuring aPProx. Sibs.
x lin. x ilia. deep.
Bize of the display aper-
ture Ic approx. Ifin. x
1ln. Light up to 0-9. Ex
equipment but unused
and in perfect order.
Price 211.0 each.

10 AMP. DIMMER CONTROLLER. For the
control of lighting on stage or in studio or for
the control of portable equipment in workshops
etc. This has two 33 amp. socket Outlets. Each is
controlled by a 5 amp. solid state regulator.
The overall length is 17", width 31" and depth Ir.
In the end is fitted a master on /of switch indicator,
lamp and fuse. Price an.

ZPM-MODULATION MOTOR
Could also be used to open ventilators, doom, valve, damper
etc., particislarly suitable for remote control. Made by
Satchwell Essentially a reversible geared motor fitted with
internal limit switches to stop it at the end of its travel
Size apprOs. 6" x x sr and weighing approx. 10 Ibs.
This is extremely powerful and would lift a heavy door or
open a long line of ventilators. To operate this motor you
Put the 50 cycle supply through a change over switch.
For instance a thermostat with change -over contacts could
automatically regulate the temperature In a growing house,
chicken hatchery etc. An indicator on the motor graduated

0-10 shows the state of open or close. Also internally fitted is a vcriable resistor,
wires Irons this to a volt meter would give a remote indication of the open or
close position. A very expensive motor if both direct from Satchwell, our price
complete with step down Transformer is 616.15.

CENTRIFUGAL FAN
Mains operated turbo bloWer type. Present steel housing
contains motor and aluminium impeller. Motor is 1/10th hp.
giving considerable air flow but virtually no noire. Approx.
dimensions 101.in. wide X Enna dia. outlet into trunking
10; x 41 in. 6650 plus Si post and insurance.

FORTYLITE
Fluorescent lighting units with polyester choke and finished white enamel.
40 ins model, ideal kitchen, bedroom, hallway, porch, loft etc. With tube
assembled ready to Metal, 5220.

PROCESS TIME CONTROLLER
Ifede by Smiths. Motorised and mains driven in
metal case with glass front and chrome surround.
Covers a period of 18 hours. During this 18 hours
the controlled device can be made to switch on
for a period of 15 minutes to 3 hours. Probable
cost from Smiths over SS. Spacial snip price
51.76 plus 20p post and insurance.

THIS MONTH'S SNIP
KETTLE ELEMENTS
Made by the famous A.E.I. Co. Complete with washers and combined
fixing ring and plug shroud. Hormel 2 round pin and flat pin earth connection
and overload reset push button. 2 Models-llin. (appro.) suitable for
G.E.C., Hotpoint, etc. All quick boil 25 K.W. elements at 240v. Prier £1-88p -

24 -HOUR TIME SWITCH
Made by Smiths, these arc AC mains operated NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or MO be built into box with 13A rocket. 2 completely
adjustable time periods for 24 hours, 6 -amp changeover
rontacts will switch circuit on or off during these periods.
02-75, post and Ins. 23p. Additional time contacts 50p
Pair.

PAPST MOTORS
Est. 1/40th h.p. Made for 110-120 volt working, but
two of these work ideally together off our standard
240 volt mains. A really beautiful motor, extremely
quiet running and reversible. 2165 each. Postage
one 23p, two 33p. 230v model 13410.

RADIO STETHOSCOPE
Radon way to loot Sad -traces signal from aerial
to speaker -when signal stops you've found the
fault. 17se it on Radio, TV
amplifier, anything - com-
plete kit romprisee two special
transistors and all parts inclu-
ding probe tube and crystal
earpiece. 1210 -twin stetho-
set instead of earpiece 839
extra -post and ins. 80p.

MULLARD AUDIO AMPLIFIERS
All In module form, each ready built complete with heat sinks sod vimnection
tags, data supplied.
Model 1153 500m watt power output 88p.
Model 1172 750m watt power output 94p.
Model EP9000 4 watt power output 61-66-
HP9001 stereo preamp 62.
10% discount 11 10 per typo or more ordered.

I HOUR MINUTE TIMER
Made by famous Smiths company, these have a large
clear dial, size 461n. x 34.M., which can be set in
minutes up to 1 hour. After preset period the bell
rings. Ideal for processing. a memory jogger or, by
adding simple lever, would operate micro -switch. £12 6

DIGITAL COUNTER TIMER
Very stable and reliable crystal con-
trolled circuit. Capable of work in excess
01 15 MHz. Construction simplified by
USG of 15 Integrated circuits- Complete
kit with case 248-50 or cotuftrastion
data and price list 50P -

TIME SWITCH
Smiths mains driven clock with 15 amp switch, also notes
showing how you can wake up with music playing, kettle
boiling or come home to a warm house, warn off burglar s
keep pets warm, halve your heating bill, etc. it2-20.

PRESSURE SWITCH
Containing a 15 amp. change over
switch operated by a diaphragm
which in turn is operated by air
pressure through a small metal tube.
The operating pressure is adiastable
but is set to operate in approx. 10 In.
of water. These are quite low pressure &vie,- and
can in fact be operated simply by blowing into
the inlet tube. Original use was for washing
machines to turn off water when tub has reached
correct level but no doubt has many other
applications. a-88, each.
5 PUSH BUTTON SWITCHES
Mains, suitable for audio or B.F. Each switch
rated at 250r. 15 amps. 1st (black posh button)
closes 2 circuits, 2nd (white push button) operates
one change -over, 3rd (white push button) operates
oust change -over, 4th (white push button) opens
one circuit. Note: all depressed buttons remain
down until cleared by the 5th. (red button).
Further note: It is a relatively easy job to alter
the position of the tags thus making the switches
suit your circuit. Fitted with 3 white. 1 red and
1 black button. 33p each or 10 f f2 97

5A 3 -PIN SWITCHED o

SOCKETS
An excellent opportunity to
make that bench din board year
have needed or to stock up for
future Jobs. This month sr. -
offer 6 British made (Hier -aft.
bakelite flush mounting shut
tared switch socket.s for only
65p plus 20p post and insur-
ance. (20 hoses post free.)

CAR ELECTRIC PLUG
leapFits in place of cigarette lighter
Useful method of making a
quick connection into the one
eleetrical system. 42p each or
10 for 53-76.

EXIT SIGNS
One of our customers has
Pointed out how mildly our
box signs can be converted
to exit signs. These are
illuminated, having a 20W
fluorescent lamp with asso-

ciated control gear. The front is very thick, clear
plastic- Directly on to this you can stick down
the letters available at most stationers. There is
room inside the box for a battery and low volt
lamp in the case of power failure. Size of sign is
Iit high x 14in. wide x 51n. deep. Solidly made
from sheet steel and hammer finished in enamel.
Price 58-65 plus 50p carriage per 200 miles.

SPRING COIL LEADS

, 

EX11:1

k As fitted to telephoner, 4 core
17p each, 10 for 21.53. 3 core

;1, each. 10 for 81.

LARGE PANEL MOUNTING
MOVING COIL METERS
Sirs Sin. x 4in. Centre zero 200-0-200 micro amp.
Made by Sangarrio Weston. Regular price prob-
ably 18. Our price 2625.
A.C. AMMETER
0-5 amps. flush mounting -moving iron. Es
equipment but guaranteed perfect 21.85.
CIRCUIT BOARDS
Heavy copper on 3/32 paxolict sheet, ideal for
making pos-cr packs etc. so sheet is very strong
and thick enough to allow copper to be cot away
with hacksaw blade. Sin. x Sin. Sp each.
Ilin. x Stn. 28p.
PHOTO -MULTIPLIER TUBE
Makuto Co. Ltd., Ref. No. R.450. The regular
price is understood to be between £14 and £15
each. We offer these brand new and perfect for -

£4.50 each.
RESISTANCE WIRE
lianthal, Nichrome cm. Approk 2 tons of this
coming in -many sizes and grades. If you are a
suer of this you can save yourself half the cost.
Send now for our list. Sorry, not available on
small size reels.

PP3 BATTERY CHARGER
Almost 3 times the life can be
obtained from PP3 battery if
YOU re -charge it from the mains
-this ready to use charger with
instructions only 55p.

SUB -MINIATURE MOVING
COIL MICROPHONE
as used in behind the ear deal aids

Acts also as earphone, size only 51n. x x Sin.
Regular price probably L3 or more. Our price
21-10. Note these are ex equipment but if not in
perfect working order they will be exchanged.

PROTECT VALUABLE DEVICES
FROM THERMAL RUNAWAY OR OVER-

HEATING
Thyrlstors, rectifiers, transistors,
etc., which use hcat.sinks can
easily be protected_ Simply
make the contact thermostat
part of the heat -sink. Motors
and equipment generally, can
also be adequately protected
by having thermostats in strat-
egic spots on the casing. Our
contact thermostat has a calibrated dial for
setting between 90cleg. to 190deg-F. or with the
dial removed range setting is between 80 to
800deg.F. Price
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KITS FOR PREVIOUS PROJECTS
toles" otherwise stated, kits contain electronic
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 tr
subetitute components should deliveries, be
protracted so as to avoid undue delay.
If reprint of data is required odd 10p.

HOME SENTINEL
"Ward off the unwanted intruder' -No elaborate
setting up or wiring required. Kit of parts £435.

"SNAP" INDICATOR
Press your button first and your opponent is
blocked also suitable for Quiz games and reaction
teeing. Kit of parts 2110
RECORD PLAYER
Good quality at a reasonable price -good enough
for classical swords and pop. Kit of parts 1640.
WINDSCREEN WIPER CONTROL
Wet dirty road -Drizzle -Fog-Smeared screen --
Scraping wipers -combat these with add-on
wiper control. Kit. of parts 4.'1-50.

FUZZ BOX
Add weird and interesting effects to guitar
playing with this solid state Fuzz box. Kit of
parts?,250.
PHOTOGRAPHIC COLOUR TEMPF2dATURE
METER
Must for colour photographer get the roleurs
right gives quick Indication of filters necessary
for correction in any light.. Can be used -with
natural or Studio lighting. Kit of parts £3-68.

ASTRON M.W. RADIO
A simple M.W. reflex circuit, receiver easy In
build. 23,30.

REMOTE TEMPERATURE COMPARATOR
Measures email temperature changes in liquids or
gasses -Ash tank, photographic solution -therms.
statically controlled roams etc. Kit 15-26.

RAM WARNING ALARM
Keep your washing dry with this automatic
alarm device Kit 22-20.

WAA WAA PEDAL
Add excitement and sound vibration to your
music. Kit 23-50.

ELECTRO LAUGH
laughter simulator also useMI electronic alarm.
Kite of part 02.20.

SOIL MOISTURE METER
Many plants are killed through over -watering -
this meter measures soil moisture at root depth -
probes can be left permanently beside the plant -
Indicator remotely housed could monitor several
plants. Kit £3.80.

SIGNAL INJECTOR
A useful pocket instrnment for fault finding in
radios and amplifiers. Kit £1.10.

BABY ALARM
Keep a check on the kids -this device will give
you peace of mind as you watch T.V. Kit 24-40.
SIMPLE CALCULATOR
Teaching aid for multiplication -can be used for
quick checks. Kit £310.

POWER SUPPLY UNIT
Just right for testing low voltage circuits -e,
simple stabilised supply Providing 0-1G volts
D.C. continuously variable. Kit £5.20.

METAL LOCATOR
A simple easy to construct self-contained metal
locator giving a meter indication of buried metal.
Kit 25.00.

AUDIO TONE GENERATOR
Makes electronic muslc-covers range from 50-
2000 hz. Specifically designed for use with tape
recorder. Kit 23-25.

LIGHT TO SOUND CONVERTER
Produces an audio tone -the frequency of which
Is dependent on the light level. Kit 22.15.

SHAVER INVERTER
Provides 940v 50hz from 12 volt car battery -
gives approx 10 watts which Is'enough for most
shavers. Kit £4.35.

KLECTRONOALE
Electronic Metronome with pulse frequency
continuously variable from 40-225 beats per
minute. Kit 22.15.

THROUGH LENS LIGHT METER
A simple light meter for use with single iciis
reflex camera. Kit 24-35.
MEDIUM AND LONG WAVE RADIO TUNER
A ennole radio tuner for use with almost any
amplifier. Kit 83-25.

INFRA RED BURGLAR ALARM
'then an invisible. reflected beam to detect in-
truders when beam is intercepted -a power
output is switched on for up to one minute.
Kit E4-35.

MINI -ORGAN
RAIN ALARM

To receive parts for these and other projects featured In this
Issue send quoted aoproxlmat amount any cash adjustment
can be made later.

THYRISTOR LIGHT DIMMER
Domestic model for any lamp up to 950 watt. Mounted on
switch plate to fit in place of standard switch. Virtually no
radio interferences. Price £2-95. Industrial model 5 amp
module with control knob 23-30.

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 snitch -with neon warning light. Supplied
complete with 6 feet of flex cable. Wired up ready to work. 12-50 plus 23p P. & I

PORTABLE ELECTRIC

Very sttherlor quality made by a
famous Dutch toolmaker. Model
No. ASM 930. 900w-2. speed 2200/
9000. With :" chuck and chuck
key, also separate side handle and
hammer facility for dealing with
concrete, etc. An equivalent British
made drill would cost 215.00.

110.90 -similar model but without the hammer attachment 07.95. Have
either model on approval for 7 days.

HORTSMAN 24 HOUR TIME SWITCH
With 6 position programmer. When fitted to hot water
systems this could programme as follows: -
Programme Hot Water Central Heating

0 Off Off
1 Twice daily Off
9 All day Off
3 Twice daily Twice daily
4 All day All day
5 Continuously Continuously

Suitable of course, to programme other than central heating
and hot, water, for instance, programme upstairs and
downstairs electric heating or heating and cooling or taped
music and radio. In fact there is no limit to the versatility
of this Programmer. Maine operated -Size 3^ x 3^ x 2" deep
as Illustrated but less case. Price 13.50 each.

ELECTRONIC IGNITION

CD CAR IGNITION
This system which has proved to be amazingly
efficient. We offer kit of parts as P.W. Circuit
£e-55 plus 20p D. & P. Deluxe model with pre-
pared circuit board 27-95. When ordering please
state whether for positive or negative systems.

CENTRIFUGAL BLOWER
Miniature mains driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quiet
running -driven by cuthioned induction motor with
specially built low noise bearings. Overall size 4;" x 46-
x 4". When mounted by flange. air is blown into the
equipment but to suck air out, mount it from centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, film drying cabinet or for
removing flux smoke when soldering etc. etc. A real
bargain at 12.05.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A once-
in.a.lifetime offer of Micro -electronic devices well below cost of mannfacture.
The parcel contains 5 ICs all new and perfect, first -grade device, definitely not
cub -standard or seconds. 4 of the ICs are tingle silicon chip GP amplifiers.
The 5th is a monolithic MPH matched pair. Regular price of parcel well over ES.
Full circuit details of the ICs arc included and in addition you will receive a
list of many different ICs available at bargain prices 2.5p upwards with circuits
and technical data of each_ Complete parcel only £1 post paid.
DON'T MISS THIS TERRIFIC .13ARCiAlIV.

GOOD COMPANION
We can now offer these again in I.c. version using Ferranti
2N4I4 and Millard AF Modules 1172. Excellent tone
wood cabinet. Cabinet size approx. Olin wide x 8In. high
x 9in. deep. Complete assembly instructions S5-76 plus
25p post and ins.

MIGHTY MIDGET
Probably the tiniest possible radio, as described in Practical Wireless, January
'73, all rhea ronic part, 4220 post paid.

CONTROL
DRILL

SPEEDS

DRILL
CONTROLLER
NEW IKW MODEL

Electronically changes speed from approximately 10 resat
to maximum. Full power at all speeds by Anger -tip control.
Kit includes all parts, Case, everything and full instructions.
11.05 lotus 13p post and Insurance. Made up model also
available. 22-50 pl. 139 post A P.

Mered
:TeloOd%potsc.go.tmwt it teereqnuootfeda n t-ethen: J. BULL (ELECTRICAL) LTD.

te-me, post free if order for these, over 86-00
otherwise add 20p. (Dept. E.E.), 7 Park Street, Croydon CRO IYD

Callers to: 102.3 Tamworth Road. CROYDON.

KITS FOR PREVIOUS PROJECTS
CONT. FROM LEFT HAND COL.

CASSETTE TAPE POWER SUPPLIES
Two units to power a cassette tape player or
recorder one from the mains Price 2250. Two
from the car battery -price £1.40.

REACTOMATIC
A reaction testing game that can also be a quiz
answering indicator. Kit 113-30.

ELECTRONIC MOUSEMOUSE TRAP
A humane use trap -catches them alive so
that you can release them in the park. Kit £3.25.

TRANSISTOR TESTER
A rapid tester for checking most transistms-
tests transistors in an oscillator circuit and gives
audibk indication of goodness. Kit 23.15.

RADIO CONTROL TRANSMITTISR
A simple single channel transmitter for the radio
control of boats, aeroplanes and other models.
Kit 26-15.

RADIO CONTROL RECEIVER
A single channel super regenerative receiver to
work in with above transmitter. Kit £3.30.

BIT SAVER
Prolongs life of soldering iron bit -prevents
pitting. Kit 11.95.

ICE WARNING DEVICE
A device that can be set to indicate'ice conditions
or similar temperature levels. Kit 11-55.

AUDIO COLOUR UNIT
Add a colour dimension to your audio equipment.
This unit will modnlate three lamps in accord
with Base -middle and treble notes of any music.
Kit of parts 17-20.

U.H.P. T.V. AERIAL
A simple aerial frir 17.11.F. to receptinn on your
band ennid improve your reception immensely.
Kit 21.65.

DAMP LOCATOR
Easily carried in your pocket this little unit gives
visible Indication of damp. Kit 21-2.5.

ENLARGE& & EXPOSURE METER
For-D.I.F. photographer 25.00.

EGG TIMER
Simple timer with audible warning. 24.15

NEON NOVELTY
Interesting modern ornamental device 11-65.

CONNECTING WIRE
500m. coils--; stranded flex
covered. Available in popular colours: -22  20
per coil, plus 40p post.

r x 5" P.M. SPEAKER
15 ohm -El -50. This is a good quality speaker be
a famous maker. High flux ideal for use with our
Mullard 4 watt amptiller.

S GANG TUNING CONDENSERS.
500pf each section ideal for transmitter or com-
munisations receivers. 610.

ItEi,xxistER PANELS
Contain 4 of 1N40 (400v) wire ended rectifiers, a
glass encased fuse, fusing current not known but
believed low. Also 4 small wattage resistors at
only 18p each, which is lees than many shops
charge for one of the rectifiers.

16 TRACK TAPE HEAD
for f" or 1" tape. This Is a brans encased tape
head and measures approx. f" x x f'. Resist-
ance in approx. 20-0-90 ohms. These heads are
beautifully made hot we have no technical data.
also have only a limited quantity. Price 25.50 each
or 10 for 250.

RECORD PLAYBACK HEADS
(TRUVOX)
Individual prices of these are: -
2 track record playback heads 57p each.
4 track record playback heads 72p each.
Erase heads are also available separately -

track 170-4 track 28p.

AC CONDENSERS
In addition to the normal uses as motor starters,
power factor correction etc. These make very
good voltage droppers for working low voltage
appliances from mains. The voltage working
quoted is AC and condensers are usually suitable
for working on DC at 25 times the quoted AC
voltage.
1-5 mid 400v 28p 5 mfd 570v 660 12 mfd 250v 77p

2 mfd 440v 38p 6.25 mid 250v 15 mfd 250v 138p
3.4 mfd 440V44p 5.50 20 mfd 275v Iii8D
3.5 mfd 2501-330 8 mid 250v 55D

8 mid 440v 88P

TINIEST AUDIO UNIT
Although only the same Fire as an Oxo cube these
are completely self contained and comprise
microphone, 3 transistor amplifier with volume
control and battery compartment and finally a
dynamic earpiece. All in a plastic rase. Made by
Ardent (Sold, we believe at over £50 each). These
are really bearing aids complete except for the
ear tube but we are not selling these as hearing
aids only for the micro midget parts they contain_
Believed to be in perfect working order but not
ested. Price £8.80 each.

copper P.V.C.
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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 chassis measuring 20 cm x 14 cm MODULE SPM80x 5.5 cm. This compact unit comes complete with on/
off 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. rea. 25Hz-25kHz Input 2(Aux.) 4mV into 30K
Harmonic distortion Bass control ± 12dB at 60Hz
typically 0.25% at 1 watt Treble con. *140 at 14 kHz

£13.48 free p. & p.

4
44 iV

£3.25
AP80 especially designed to power 2 of the ALSO 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 ACM, will provide outputs of up to 1'5 amps at 35 volts.
Size: 63 mm x 105 mm x20 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 top 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 AL50 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
Harmonic distortion better than 0-1%
Inputs:1. Tape head 125mV into 50kS1

2. Radio, Tuner 35mV into 50kO
3. Magnetic P.U. 1.5mV into 50KO

All input voltages are for an output of 250mV.
Tape and P.U. inputs equalised to RIAA curve
within f1dB from 20Hz to 20kHz.

Bass control
Treble control
Filters: Rumble (high pass)

Scratch (low pass)
Signal/noise ratio
input overload
Supply
Dimensions

SPECIAL COMPLETE KIT COMPRISING 2 ALSO*
I SPM20, I BMT80 & I PA100 ONLY £2530 FREE p. & p.

4.0
15d13 at 20Hz

*15dB at 20kHz
100Hz
8kHz
better than +65dB
+26cIB
+35 volts at 20mA
292 x 82 x35 mm.

only E13-15

SHOTS Please send all orders d rent to warehouse and despatch department Crro No. 388-7006

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

o

z

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:
EEL 54

BLOCK CAPS please

ELECTROKIT
DRILL SPEED CONTROLLER (E.E. Aug. 1972)
Complete kit includes MK box, plate and socket E2-30
BIT SAVER (E.E. Dec. 1972)
Kit includes all the parts less the Microswitch lever
£1.70

MIGHTY MIDGET (P.W. Jan. 1973)
Kit includes all parts less the Battery, the Box or
Knob £2.25
"SCORPIO" CAPACITOR DISCHARGE
IGNITION SYSTEM (P.E. Nov. 1971)
Complete kit with construction data £9.50
LIGHT DIMMER:
Complete kit including MK plate and full construction
data E210

Prices shown do not allow for Y.A.T.
PLEASE ADD 10.0 TO ORDER.

We are offering various other kits published in
most other popular Electronics magazines and will
be pleased to forward details on receipt of a
stamped addressed envelope.

FREE POST AND PACKING WITHIN U.K.

ELECTROKIT
12 Lauderdale Road, London, W.9

Telephone 01-286 0011
MON.-FRI. 9.30-5.30 THURS. 9.30-6.30
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MAIL ORDERS: Some items have a postage and handling charge shown 04R14ND j9Ros
against them. Where p.8 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.

DEPTFORD BROADWAY LONDON. SE: 94Ncharges shown. (Overseas extra). Telephone 01-692 4112.

SWITCHES
Standard toggle switches:
SW20-S.P.S.T. 20p; SW21-D.P.D.T.
254-P.
Miniature toggle switches;
SWI8-S.P.S.T. 51p; SWI9-D.P.D.T.
649.
Slider switches, SW3-D.P.D.T.
Wafer switches
(rotary) -265p each
SW4-1 pole, 12 way.
SW5-2 pole, 6 way.
5W6-3 pole, 4 way,
SW7-4 pole, 2 way.
SW8-4 pole, 3 way.

MINIATURE SPEAKERS
2/in BO
2/in 812
2}in 8011
All at 68p each.

GROOV-KLEEN
de luxe model 42. £1 -83.

"tir .\
STEREO HEADPHONES
Eagle SE5. 812
40-16,000Ht
Complete with cable
and stereo jack plug.
63.43 Plus 24p p.&p.

PLINTH
to suit Garrard 2025. SP25
etc. Teak finish, complete
with Perspex cover. Very
attractive appearance.
£3 -95 plus 55p p. & P.

V.A.T.
PRICES IN

THIS
ADVERTISEMENT
INCLUDE V.A.T.

10 WATT AMPLIFIER module
Input: 3OrnV into
1060 for IOW.
40 - 16,000 Hz.
Output: 3-8-16E
Power Supply I2V
£4.70 plus 24p
P. and p.

J -BEAM FM4S AERIAL
4 element, all
channel aerial
for stereo
radio. £6.10
plus 50p p. & p.

BATTERY HOLDERS
for 4x HP7.
Long or short -22p.

res. studs, reath,
i-red PP3 size

10p; PP9 size -13p.

CONSOLE CASES
n plain aluminium, ideal for mixers,

Instruments. etc. ALUMINIUM BOXES

PLASTIC BOXES
for constructional
projects. White,
with lid and screws.
BPI 44 -ins x Sins x

BP2 bins x 4ins x
2/ins-37p.

EQUIPMENT CASES
in plain aluminium with sloping front
panel.
Type H. W. D. Price P. & p
SF1 tin 5/in 24in 50p 13p
SF2 2in 7}in 3±10 66p 17fp
SF3 tin 9/in 4fin 83p 20p

Type W. A
in

GB20
in

8 9
G1321 10 9
GB22 12 9

B C D Price p.& p.
in in in
34- 2 3 £1.56 33p
34- 2 3 £1.74 33p
33 2 3 £l-89 33p

with lids and screws
Type L. W. D. Price p.& p.
G137. Skin 21in 14 -in 42p 16p
GB8. 4in 4in Ifin 42p 16p
GE.9* 4in 2/in 14 -in 42p 14p
G13105}in 4in thin 49p 19p
GBI 1 4in 2-4in tin 420 14p
GBI2 3in 2in lin 36p 15p
GBI 3 6in 4in tin 57p 20p
GBI 4 Tin Sin 2-4in 69p 21p
GBI5 Bin 6in 3in 899 29p
GBI6 Sin 7in 3in 61.00 29p

 These sizes fit
standard

veroboards

DYNAMIC MICROPHONE
UD13OHL
This sensitive, quality microphone is
unidirectional and is complete with
mute switch and 20 feet of cable and
plug. 100-12,000Hz. Dual impedance
60012 and 5060.

£660 plus 24p p. & p.

MICROPHONE HOLDER
with swivel (as supplied with the mic.
above). Fits most tubular wits. and
stands. 57p.

TAPE ERASER
erases a whole reel of
tape in seconds. 240V.
A.C. Full instructions.
62.20 plus 22p p. & p.

SCREENED CABLES
Single form audio leads, etc. Sip yd.
Twin, as above. common screen 10p yd.
Stereo, two cores, individually screened I 1p yd.
Four core with common screen 23p yd.
Four core, individually screened 30p yd.
Coiled screened leads, 20 feet long El .05 each.

MICROPHONE
FLOOR STAND

Professional.
heavy quality
with folding,
tripod base.
Telescopic

to 59ins.
Chrome
finish.
£6.20 plus
45p p. & p.

CATALOGUE

15p

POST FREE

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker) 11
D.I.N. 3 pin 15
D.I.N. 4 pin

5 pin, 180°
15.1.N. 5 pin. 240°
D.I.N. 6 pin
jack, 24 -mm unscreened
Jack, 24 -mm screened
Jack. 34 -mm unscreened
Jack, 3-4.mm screened
jack, fin unscreened
Jack, }in screened
Jack, stereo. unscreened
jack, stereo, screened
Phono, plastic PPP
Phono, plated metal
Wander, red or black
Banana 4mm, red or black ey

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin. 180.
D.I.N. 5 pin, 2400
lack, 3frnm
lack, kin screened
jack, stereo, screened
Phono, plated metal

11';

P.

P
154
14EPP
I6iP
IT -4:

Ilp
9p

13c.
F3p
22P SOCKETS
221, Car aerial 9P
3...9P Co -axial, surface 9p
.-s-P Co -axial, flush 103p
I3P DI .N. 2 pin (speaker) lip3}p D.I.N. 3 pin

P D.I.N. 5 pin. 180° 14
Jack, 24-rnm I%
D.I.N. 5 pin, 2400

Jack. 34 -mm I 1p
15fp lack, kin unswitched 161p

19p jack, kin switched
I p Jack, stereo, switched III:

p Phono, 2 on a strip
p Phono, single

?ig
p Phono, 3 on a strip 10p
p Phono, 4 on a strip Ilp
p Wander, single, red or black5fp

37p Wander, twin strip 74-P
I 5-p Banana 4mm red, or black 6ip

17
17

MINIATURE
ELECTROLYTICS
I .0pF 63V 7p 150F

40V
0fF 25V 1839p

1 -51/F 63V 7p
22uF 63V 7p i50pF 63V 15p
3-30 63V 7p 220gF 4V 7p
4-7sF 63V 7p 2200 IOV 7p
6 -8pF 40V 7p 2200F 16V 8p
6-8µF 63V 7p 220sF 25V 13p

10pF 25V 7p 22.0gF 40V 15p
10gF 63V 7p 220sF 63V 22p
15sF 16V 7p 330aF 4V 7p
15tiF 40V 7p 330gF IOV 8p
150 63V 7p 330gF 4-6V 13p
22sF IOV 7p 330 (F 63V 26p
22uF 25V 7p 470uF 6-3V Bp
22sF 63V 7p 4Z0uF 10V 13p
33FF 6-3V 7p 470gF 25V 15p
33sF 16V 7p 470uF 40V 22p
33sF 40V 7p 680gF 6.3V 13p
4711F 4V 7p 680gF 16V I5p
47gF 10V 7p 680gF 25V 22p
47sF 25V 7p 680gF 40V 26p
47,uF 40V 7p 10005F 4V 13p
47sF 63V 8p 1000fiF 10V 15p
68µF 6.3V 7p 10005F 16V 22p
68SF I 6V 7p 1000SF 25V 26p
66.E 63V 13p 1500uF 6-3V 15p

100pF 4V 7p 1500gF 10V 22p
100gF 10V 7p 1500gF I 6V 26p
100uF 25V 7p 2200uF 6-3V 22p
I 00gF 40V 8p 22000 IOV 26P
1005F 63V 15p 3300gF 6.3V 26p
150oF 6-3V 7p 47000 4V 26p
150gF 16V 7p

TRANSFORMERS
all with 0-250 Volt primaries.
Miniature
M M6 6V, 500mA-46V, 500mA.
MM I2 I2V, 250.nA +12V, 250mA.
MM20 20V, 150mA+20V, 150mA.
£I'42 plus 14p p. & p.

LT I 6.3V, 1.5A -132p plus 20p P. & P.
LT2 6-3V, 3A -96p plus 28p p. & p.
LT3 12V, 1.5A -96p plus 28p p. & p.
LT4 12V, 3A -E1 -45 plus 33p p. & p.
LT5 9-0-9V, 0.5A -83p plus 23p p. & p.
LT6 I2 -0-12V, 1A-£1-04 plus 29p p.&p.
Multi -tapped
MT30)2 0-12-15-20-24-30V, 2A- .E2-15
Plus 33p p. & P.
M76011 0-5-20-30-40-60V, 1A--£2  31
plus 33p p.& P.
MT60/2 0-;5-20-30-40-60V. 2A-£3.25
plus 37p P. & p.
Charger
CT01 IA-Ll -16 plus 28p p. & p.
CT/02 2A --f 1 -43 plus 33p p. & p.
CT/03 4A-£1 -76 plus 33p p. & p.
Secondaries 0 -5 -II -17V.
Speaker Matching 3-8-16O
Example: 16f2 speaker to 852 amplifier.
99p plus 22p p. & p.

VEROBOARD
Size
24in x 31 -in
2i -in x 5in
3} in x 3fin
3/in x 5in
I 7in x 2fin
I7in x 31in
Spot face cutter -44p
Pins, either size, pack of 36-21p
Edge connectors:
24 way, 0.1 -375p
24 way, 0-15-374-p

0.1
Matrix

25fp
28ip

32P
87p

El -18

0.15
Matrix

1134-p
28-ip
28ip
35p
66p
94p

36 way, 0. I -48-fp
16 way, 0-15-25P

BONDED ACRYLIC FIBRE
B.A.F. wadding. I8in wide, lin thick. The ideal
lining for speaker enclosures. 33p per yard.
P. & p. I yd 14p; each extra yard 4p.

CONTROLS
Log. or Lin.
Single, less switch, I5p
Single, D.P. switch, 26p
Tandem, less switch, 44p
5612, 10kO. 25k52, 50612, 100612, 250k12, sookn.
I M SI, 2M11

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 ill -65 plus 15p p. & p.

CASSETTE OWNERS!

For Philips and similar cassette recorders.
PU I2 power unit for connection to I2V + or -E
cars, giving 7-4-V stabilised output -£355+16p
p. & P.
PP75 mains power supply, output D.C.-
£2' 15 + 16p p. & p.
Both units are complete with cables and 5 pin
D.I.N, plug.

CASSETTE MICROPHONE
Low impedance dynamic with remote
control switch. Fitted 24 -mm and 34 -mm
Plugs. n20 plus 15p P. & P.

ELECTROLYTICS
1µF 450V 21P
2uF 450V 22p
4sF 350V 15.4p
80F' 450V 184-P

I6uF 450V 20p
255F 25V 74p
25µF 50V lip
32oF 450V 30p
500F 50V I I p

I 00gF 50V 12p
250AF 25V 15-}p
250gF 50V 19p
500/iF 25V 20p
500gF 50V 271P

1000µF 25V 30p

1000sF 50V 46p
2000gF 25V 430
2000SF 50V 58p
2500uF 25V 50y
2500gF 50V 66P
3000uF 25V 53p
5000gF 25V 66p
5000sF 50V LI -21
8-8µF 450V 200

8-160 450V 22p
16-16fiF 450V 30p
I 6-32pF 450V 69p
32-32pF 450V 54P
50-500 350V 42p
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CRESCENT RADIO no

11 & 40 MAYES ROAD. LONDON N22 BTL 888 3206

MAIL ORDER
DEPT.
No. I I

MAYES RD.
LONDON

N22
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

7_x 4" LOUDSPEAKERA top quality
speaker ideal where
small size is import-
ant. Manufactured
by B.M.I. for a well-
known hi -11 set
maker. Size: 71n. X

4in. Impedance: 8 ohms. Flux:
35,000. Max. Free range: 90/1z to
12kHz. Power handling: 54V.
Unbeatable. Price: 11410. Fees
postage on this item.

ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
5 Section
Extended Length 100cm
Length under Fender 40c
Cable Length 120cm
complete with Fixing

Control Switch..'`'.7C "" F. & P. 4CIP plus 5p P. & P.
Bracket and 4.1, plus 25p

S. 0. BROWN "DIPLOMAT" MONO STEREO HEADSET
Finest quality. British made Lightw ight Headphones.
Incorporate ceramic piezo electric transducers_
Specificallow-Frequency-20-17,500 CPS.
Impedanee-Predominantly caps.ci we. at -00131FD
per earpiece can be regarded as 150K at Ike.

Please include 10p per set P.P. A Bargain at 11 *SO each set
Weight-3-5oz. (98 grams).

lTEESCP.SV
DICFITAL

w CLOCK SIT
24 Honr Nixie Digital Cloak
Kit We Stand,:
* A complete set of components
* A complete set of easy to

follow Instructions
* Printed circuits made to

make construction as simple
as possible

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

All for the price of the com-
ponents. 222.50.+ 50p. P. & P.
Please send S.A.E. for more

,information.
MINIATURE RELAY
6 volt 70 ohm.
Single Pole Changeover.
Approx. size - 11' x x T.

LOW VOLTAGE AMPLIFIER Few only at
6 transistor amplifier complete plus 13p T.
with volume control, is suitable
for 9V d.e. and at. supplies.
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.

WHAT READERS SAY

LOUDSPEAKER BARGAINS
E.11.1. 450 set 3. 8. 15 ohm
88-76 plus 38p. P. & P.
E.M.I. 350 set 8 ohm.
8700 plus 38p. P. & P.
MINI LOUDSPEAKERS
zr (57mm) Bohm - 505 each
2r (37mm) 40ohm - 50p each
zr (57m.m) 80ohm - 50P each
Please include 5p. P. & P. up to 3
Mint -Loudspeakers

Alt

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

yon cans lest the voltage Yon require- 6Y. 79v
or 8 volt. This means all your transistor power
pack applications can be handled by this one unit.
Approx. Ian: zr z zr x 31'. OUR PRICE -
12-75D + 10p. P. & P. Same model suitably wired
for the Philips Cassette - $3.00 + 10p. P. & P.

ALUMINIUM CHASSIS
Made from 18 gauge aluminium 4 sided
chassis with corner brackets. All are 21'
depth.
6 X 3-41p 12 X 3-53p 140 9-94p
6 x 4-45p 12 x 5-81p 16 x 6 -88p
8 x 6-53p 12 x 8-83p 16 x 10-1.08p

10 x 7-63p 1.(1x 3-84
Please send 10p per chassis P. & P.

V.A.T.
th4. I.r kr,' 01:: milt poi
ineltoic (.1s1ronus11I'leCarri.e,9

Value Nadel Tax at the Standard
State. 11lte

INTEGRATED CIRCUIT SOCKETS
A must for the experi-
menter interested in
I.C.e, 14 pin, 16p each.
16 pin, 18p each.
Please include 5p F. &
P. per 3 sockets.

TR/-VOLT CAR
CONVERTER
Enables you to work
your Transistor Radio,
Amplifier or C.scette etc.
from the 12 volt car
supply positive or neg.
earth.
This converter supplies
6, 74 or 9 volts and is
transistor regulated. Ap-
prox. size 29- x 3}" X 2'
Very easy to fit and a
real money saving device
for 12.50 + 10p. P. & P.

WAFER SWITCHES
1 pole 12 way
2 pole 2 way
2 pole 3 way
9, pole 4 way
2 pole 6 way
3 pole 4 way tat
4 pole 3 way
18p each. Please inc.
5p F. & P. Up to 3
switches.

"CRESCENT
BEAT BR/TE"

Single Channel Sound to Light
Unit. This fantastic little box
approx. x 3" x 2V' when
connected to the output of a
sound source from Ito 100 tt_
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitive level
control the unit is fused and can
not harm your amplifier.
A Bargain at 87.50pluslOpr.& P.

AL20 5 WATT AUDIO AMPLIFIER
A low ea=t high quality 5 watt amplifier
designed for use in stereo systems, record
players and other audio equipment.
Supply Voltage --- 9 to 30 volts.
Frequency to 25 klm.
Overall She - 3" 02T a 1" approx.
Full technical data and diagrams with each module.
All guaranteed and a bargain at 8283p plus 5p P & P.

BASI ELECTRICITY(5vols)
ELECTRONICS(6vois)
TELEVISION(3vols)

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
will be of ex-

ceptional value in
training mechanics and

technicians in Electricity.
Radio and Electronics.

I am now an Electrical Inspector with an
Electronics firm and I owe my success to
your excellent manuals. P.S. Mill Hill

Your simplified technique is really a
stepping stone learning for the technician.

P.A. Hoddesden

I am well pleased with Basic Electronics
which are a areat help in my appreciation
of circuit functions. T.L. Southampton

POTENTIOMETERS
All typ a 1' and le. diameter.
SINGLES DUAL

OK Log or 5K
10K L.., Lets 10K
25K Switch 25K Less
50K g 50K Switch

100K 100K A,.
250K Double 250K """I'
"OK Pole 500K each

DI Switch IX
2M24p.,

Up to 3 Pots. Please add
lip. P. & P.

MINIATURE
RELAYS
Brand now
range of

Brit e Hehlya
SIze-11" x x
All two changeovers with
250V. 1.5A contacts and
suitable for fitting on lm
Veroboard.
Type Volts Current Ohms.
27/A 12v 17M/A 700 tI
21/A 12v 28N/A 430 rl
12/A. 6v 3351/A 185

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

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

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7HP

I
I
I

NAME

I

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 l=1

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.

BLOCK LETTERS

FULL POSTAL
ADDRESS

1
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YDR's S Thermistors Potentiometers CapacitorsZNf/f Pgg
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.C. Sockets
Dual.irpline or Ziglag (Dui!). 14 and 16 pin

Our Price 1p per pin

4156 75p GL23 £1.00 VA1005
CZ1 15p R53 £1.32 VA1026
CZ4 13p R54 £1 .46 VA1033
CZ13A 130 V41040
E298 ED/4258 Sep VA1053
6298 ZZ/06 fop VA1055S
GL16 £1 V41034.

15p
13p
13p
10p
10p
10p
10p

Slider Pots
Single Dual
10K 10010K
25K
50K
100K
30p

25 25K
50 + 50K
100 0 100K

SOp

NEW LISTS
LOUDSPEAKERS
COILS AND INDUCTORS
TRANSFORMERS

(Postage 5p)

log

or
171

Knobs
lop.

No. 4
No. 5
No. 6

Diodes 6 Rectifiers
44119 9p BA156 15p 8Y176 £160
AA120 9p 84243 56p 8Y182 £150
44129 9p 0A47 10p BY250 23p
8A102 25p 0479 9p 54001 60
BA115 17p 0490 7p 54002 7p
0A130 10p 0491 7p N4003 Sp
BA145 20p 0420010p 54004 8p
BA148 20p BY100 16p 54005 10p
BA154 13p BY126 15p N4006 12p
8A155 14p BY127 15p 54007 15p

FM TUNER
busts funy
transistorised
9 volt
operation.
OUR PRICE
O-25

MatcNro stereo decoder SA.97
Ask roc meant On No.

0 O

Resistors
watt 5% Carbon Film - low noise

Hi -Stabs -
All 524 values 1p each plus p. 6 p. 7p for up
to 50 Resistors  and a further 2p for each
additional 50. Deduct 331% 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 8p each
21 W 5%Wire wound 9p each
6W Wire wound tip each

10 W Wire wound 100 each -
Plus p. & D. 7p for up to 25 resistors plus 1 p
for each additional 25.

6666
6.41000

3 Watt
Audio
Amplifier

Our Price inc. handbook
0240

10+loss 15%
25+ less 20%
MAE Ira 33+%

5 Watt
Auttlo
Amplifier

Our once ea Si
Lbs oonSly recount.

51(11 50Kf1 500Ka
10611 100Ka 1MCI
251(11 250K11 2M03
log or lin less switch (& 1Ka lin)
log or lin with switch
dual less switch
dual with switch 10K. 1001( & 1M
log only
10K log  10K antilop loss switch

129
24p
40p

62p
40p

Eliminators

9 volt VI 2OmA (RP3) £1.25
6 volt(, 50mA £1.50
9 volt( 50m4 £1.50
6 16 volt. 5OrnA £2.50
9 -9 volt. 60m4 £2.60
71 volt for cassette recorders £2.00
6. 71 or 9 volt £3.00
3. 42.6, 7), 9, 12,1 500mA tabus.) £3.99
Car Battery Converter fully stabilised to
provide 6, 71 or 9 volts £4.99

(p. & p.15p on all types)

Presets
Vertical or Horizontal
01 watt 5p 025 wan 7p
100 1K 1.2 10K 4 100K a
250 25K LI 25K Li 250K LI
500 5K L/ 50K 13 500K a

electronics

18441
25M
5M 12

PLEASE ADD
10% VAT

TO ALL ORDERS

dise ceramic
01µF 18v Op
.0229F 18v Sp
047pF 12v Op

ceramic plate
10000 10p
2200pf 10p

Ceramic - plate
190 13.2pf
22pf 10pf
3-30
3.9pf
4-70
5.6pf
1313pf
all Sp. each

120
1501
18pf
22pf
2700

low voltage
0.1pF 30v
0.229F 6v
047pF 3v
30V
4700pf
100000

63V (C333)
33p
39pf
47pf
56Pf
68pf
82pt

100pf

SP
Sp
OP

10p
10p

150pf
180pf
2200
270pf
330Pf

rnyler film 100V
1000pf 2p -010F 3p 068µF
2000pf 2p -029F 3p 19F 4p
5000pf 2p 04µF 3p 29F 5p

-05P1 3p

polystyrene 160V
tOpt to 10,000pf in multiples of 10.15.22,33.
47 668. 3p each

metallised polyester 250V (C280)
.019F 3p -0689F 35p .47µF 8p
0159F 3p 1µ1 4p .68µF. 11p
0229F 3p .159F 4p 1µF 13p
.0339F 3p .220F 5p 1.59F 20p
.047pF 3p .339F 61p 2.2pF 24p

metallised polyester 400V (0281)
01µF 45p -0479F 6p .22µF 100
.015µF 4ip -0689F 6p -339F 14p
.022µF 41p -1 pF 7p .479F 15p
0339F 51p -15µF 8p

silvered mica 1% (>50pf) 500V
2.2171-8200 7p 4-7PF-5600pf 18p
1nF-2.2nf Bp 11800pf--01pF 25/p
2-7nF-3.6nF 16p
mixed dielectric 600V
-01µF 7p -0479F 7p 229F 160
-0229F 7p -06890 8p -470F 24p
0339F 7p -1 pF 8p 19F 339

MAIL ORDERS: Where no p. & D. Charge MShOwn.
P of 70 bonen P. & P- on Overseas tattlers

Charged at .61
ADDRESS 701 M. 0. Dept.
56, Fortis Green Road, London N 10 3HN
Telephone 01-883 3705

Neat Sinks

DIP1012
for SL403D

100 SOp 15p

Verebottrd
Coppeseled Pam

0.1" 0.15" 0.15"

214" x 1"
215" x 3%" 20p

OP

214" x 5" 24p 21p (7
16p

331" x 33E" 2.4p 21p (8
336" x 5" 27p 27p (10)
IT' x 234" 67p 50p
17" x 350" 90p 70p
17" x 5" -
Spet.fserConer 36p
Pie Insertion Teel 47p
Terminalrms 18.p per peek of 36

0p
I2p

17p
37p
a

lop

AC107

AC/26
AC127

AC1213

AC178

AC187

AC1871(

AC188

AC1011K

ACY20

ADMO

A010

:g1}
AF114

AF115

AF116

AF117

Aflag -

BC107

BC108

BC100

Transistors e Integrated Circuits
17p

150

15p

15p

25p

bp
40p

Op

bap

sap

18p

rep

Sep

We
10p

lop
lip

EIC147

&CIO
8049
15C157

BC158

13C159

RCM,
Bane
130115

130131

BDI32

10p

109
rep
129

10p

12p

159
15p

672.

70p

70p

130131/2M.P.
/Pp

SPIN 2Ip
130167 800
ElF173 20p

BFPO 20
130181 30p

BF184 25P

SF185 251,

BF194 1Sp

ElFteS 15s.

50196 tsp

0E197 15p
130272 5.1p

BEY50 240
.13FY51 21p

BRYN 36p
135021 20
BSYMA 14p
01.110552 01.75

MJE.340

INPF192

WPM]
hIPF104

14PFie0

10E126

Oat
C1C35

004

001
002
0076

87p

430

37p

37p

Sap

bp
Mb
Sep

15p

15p

11p

17p

190-

0081
OC140
OCMO

0C171

ZTXI07
ZTX108

ZTX109
2TX300

ZTX301
ZTX302

ZTX303

znao.
rouser
ZTX500

ZTX501

meta
znaos
2TX60,1

2TX531

27.1607

22706

22708

190

/ft

app

15p

10
15p

10
15p

20p

are
25p

20p

15p

lip

200

17p

50p

nip
fee

12p

15p

251300

2517'1
251893

2521126

253053

253054

2713055

253702

253703
2713766

255705

253706

253707

223708

223709

223710

223711

223519

223903

242900

223905

223906

22o

300
all Mb

230

sap
40p

lap
10p

10p

lee
1Sp

lip
12p

12P

12p

35o,

150

17P

210

12p

255172 1Sp

62088
ZENERS ,
SERIES jss.
LOMTI £150
103671 E1.50

103771 £1.50

LIC1303L f1.75
001330 BOp

tiCbso
1.103.51 01.00

MC1352 £1.00

N1E01000E1 Mb

MFC40i0A 559
/Mb CAS
514030 L1-50

TA0100 Et AO

11

Lr
FS

1 ci so

nA.709C

nA710
nA723C

9A741C

45

45o

81.05

50p

mixed dielectric 1000V
1000pf 6p 6800pf 9p .1pF 12p
2200pf 13p 01µF. 9p 22pF 22p
3300p) 6p .0229F 9p .47µF 30p
47000 Bp .047pF 12p
Ceramic
12KV.d.c. 8KV.d.c. HI -K 750V.
10pf Op 200pf 9p 1000pf Sp
15pf 9p 220pf Op 1500p1 59
22pf 9p 250p1 Op 20000 SP
68pf 9p 270pf 9p 3000pf 5p
82pf 9p 300pf Op 5O00P8 5p
100pf 9p 750V DISC 10,00000 50
120pf 9p 470pf Op feed-
140pf 9p 1000pf 5p through
150pf Op 5°00°1 Op180pf 9p 10,0000f 5p 10000 5P

NEW LISTS
BOXES, CHASSIS, etc. No. 7
TRANSISTORS. I.C.'s, etc. (soon)

fue.i.ge On)

11/stmlnistm Doses
Including baseplate and screws

No. L. W. D. ?rite p. & p.

(7) 250" x 5)4" x 35p 8p
(8)- 4" x4" x 154" 35p 8p
(9) 4" x 25" x 114" 35p 8p
(10) 4" x534" x Br 40p 8p
II 4" x 211" x 2" 35p 8p
12 3" x2" x 1" 32p 9p
13 6" x4" x2- 50p 10p

14 r' x5" x235" 58p 12p
15 8" x6" x3" 75p 18p
06 10. x x3" 85p - 20p

Din
Sn of
A,BorC

BP

Coax
(Surface
Sod.,

Plus
Plus

Ina/bed
TElaUNALS

I3p cob

Liniockpookor root 4min plug
Plug A.,,,,pa,k SoOlt Solder Dago*,

White, Yellow, Bike and on,. Confabs 12 h. of coiled
18 s.w.g. &An tAilel-
roe Saba Alloy.

18p
eich iiLoudip.cgor

PLUG. Srackable moo
10p colovo (e.rept Goy)

terminals,

Op each
TOGGLE

250V. I A
26p

Alidlard Q Siemens
Electrolytles

CAP
FF

47

10
15
22
ss
47
as

too
150
120
230
470

1000
1500
moo

4700

VOLTAGE
6.3 10 16 25 40 63

So
So
6p
ep
Sp

tin .p- - - - 6p - Cr- - - or tip

jo - -60 -tip 69no -
Sp - Sp - tip no 54,-6D - tip - -Op - tip - 69 SP 10- 60 - 50 60 MP 120
tip - tip tip 101. 2D 1131/Op - 60 ip- 21P

= 12p Mp bp
M9 - My no 21014 - rap 080 VP 60P 930- 1p lap VP -- lap 21p 401 ,So 55-p 93-p

- ZIp219 - - 000 75p 930

1 CAP
tat

500
1250
1600
2000
2500
3200
4000
WOO

VOLTAGE
16 15 40 54

POp Sto- -
560

'Sr
lip 93p

OwnMy Poma on epplicabon

Sap

00

75p

95p

bp

ne

tse

Electrolytics
2. 4, 89F 450V 14p 32µF 4505 2OP

16pF 450V 15p 50pF 350V 20p
8 - SpF, 450 9.1V 18p 32z-3201; 350 5.11/ 26p
8 18uF. 450 V.W 2Dp 32 1 329114500.W 03P
16-16µF; 450 V.W 25p 50 . 5091, 350 V.W 35p
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PRINTED CIRCUITS
The so-called "printed" circuit board has for

long been the standard method of assembly used
in industry for large quantity production of
electronic equipments. Each printed circuit
board is unique, for it comprises a wiring pattern
created exclusively for one particular circuit
design. Once the master has been proved and
tested, mass production is an easy process
without any possibility of errors creeping into
individual boards. Thus the chance of sub-
standard products emerging from a production
line is reduced to the very minimum.

Ideal for mass production, yes. But does the
printed circuit technique have any special advan-
tages to offer to the private constructor? On the
face of it it might well seem that the initial
preparatory work is hardly warranted in the
case of one single item of equipment, and the
average constructor is normally concerned with
building just "one off". A high productivity rate
is certainly not one of the needs that have to
be met.

Yet many private constructors do use this
technique on occasions in preference to a stan-
dard breadboard or wiring board.

PRACTICAL-AND ATTRACTIVE
Without a doubt the p.c.b. has an increasing

value as the size and complexity of the circuitry
increases. The danger of wiring errors is con-
siderably reduced, and components are more
readily mounted in position since their indi-
vidual locations are precise and are easily
recognised.

Our July Issue will be published on Friday, June 15

Yet there are also other considerations. The
finished p.c.b. has a stamp of individuality about
it and an appearance which is usually more
pleasing to the eye than the regimented pattern
of a general purpose wiring board. Though just
how important such aesthetic effects are is, of
course, a matter for each individual to decide.

One undeniable fact is that a knowledge of the
printed circuit technique and some practice in
its application are useful and valuable acquisi-
tions for any constructor.

REAL AND IMAGINARY
From an essentially practical matter to some-

thing more "in the mind". When one tries to
envisage electrons-to say nothing of "holes"-
the imagination is indeed put to quite a severe
test.

It is not at all essential to understand the
principles underlying the operation of a tran-
sistor or other semiconductor device in order
to use it in an applied circuit. But as likely as
not, the newcomer to electronics will eventually
find his curiosity getting the better of him, and
will begin wondering what makes these tiny
devices tick.

Well it is not an easy subject, certainly not
at the first encounter. But we feel the series
commencing this month will provide a good
basic insight into the semiconduction phenome-
non-the mechanism which is the real hidden
"works" of solid state electronics.

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

ART EDITOR J. D. Pountney P. A. Loates S. W. R. Lloyd
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A three octave "probe" operated
portable instrument by D. B. Stiles

I
WANT an electric organ" said my six -year -old
daughter. Visions of Wurlitzer and Ham-

mond consoles crossed my sight.
"Would you like to play a guitar?" I asked.

thinking of two old guitars in the attic.
"Aunty has an electric organ" she said

accusingly.
In conversation with a friend it transpired that

his son also aspired to ownership of an "electric
organ". The result of these desires is contained
in this article in the hope that it may save some-
one from having to purchase an expensive organ.

BASIC OSCILLATOR
The basis of the Mini Organ, it was decided,

should be as simple as possible. One of the
simplest oscillators can be made using a unijunc-
tion transistor; it has the attraction that the
frequency can be altered over a fairly wide
range merely by varying the value of one
resistor.

The basic oscillator and its waveforms are
shown in Figs. 1 and 2. An extensive coverage of
the unijunction transistor is not within the scope

Fig. 1. (left) The basic
unijunction oscillator cir-
cuit.

Fig. 2 (right) Waveforms
associated with the oscil-
lator.

294

of this article; suffice it to say that a capacitor
charges via Re until the "pinch" voltage is
reached. At this point the capacitor discharges
rapidly through the emitter/base 1 junction of
the device. The rising edge of the emitter saw -
tooth waveform (a) is determined by the value of
R, and C3 and the trailing edge is dependent
upon the value of C, and the emitter/base 1
resistance.

Short pulses are produced at bl(b) and b2(c)
when the capacitor voltage rises to the value of
the "pinch" voltage. It was decided not to use

(a)

(b)

(c) .0"i 0,"
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Fig. 3. Circuit diagram of the Mini Organ. Various
given in Table 1.

these outputs as the sound was thought to be too
staccato due to the short duration of the pulses.
The emitter waveform seemed to be more
promising, but for reasons explained later it was
desirable to have a "square" waveshape rather
than a sawtooth: TR2 (Fig. 3) accomplishes this.

FREQUENCY
The frequency of a unijunction oscillator is

almost a linear function of the CR product From
the formula for the inter -semitone step for the
standardised "concert pitch", the value of timing
resistors for the circuit were calculated. A value
of 15 kilohms was used as a starting point for
the higher end of the scale.

As is probably known, the frequency of a note
doubles for a complete octave step; thus it was
to be expected that the value of timing resistor
would halve, since the product of CR gives a
time, and time is the inverse of frequency. This
is shown in the formulae :

1

fTt t=CxRxK
where f is the frequency, t is time, C and R are
the timing elements, and K is the constant for
the oscillator under given conditions.

values for R, and VR, for corresponding notes are

The results of the calculations are shown in
Table 1. In practice it is easier to "tune" an
oscillator using trimmer resistors rather than
with fixed resistors due to the large tolerances
involved. It is not sufficient to say that a 5 per
cent error in the pitch would not be noticed by
the average child or, indeed, adult.

The values obtained for Table 1 were used to
determine the values of fixed and variable resis-
tors shown. The instrument may be tuned "by
ear" against any convenient piano, guitar, etc,
simply by adjusting the trimmers, starting with
VRB and working down the scale.

A rather more accurate method of tuning the
organ is the method I chose; being rather tone
deaf, and with a fairly large stock of resistors to
hand I fed the output of the organ into a con-
venient frequency counter and replaced the
trimmers with fixed resistors until the counter
read the correct frequency. For those with access
to a frequency counter I can recommend this
method of calibration, particularly if you, too,
are tone deaf.

MULTI -OCTAVE VERSION
It is possible, by altering the value of base 2

voltage to the unijunction transistor whilst keep -

Table 1: Resistor Values For Various Notes

Note C C# D DttE FFIGG# A Alt8 C

Frequency 261.6 2772 293.7 311.2 329.7 349.2 370.0 392.0 415.4 440-0. 466-2 493.9 523.3
Resistance Value (Ica) 30.0 28.3 26.8 25.2 23.8 22.5 21.2 20.0 18.9 17.8 16.8 15.9 15.0
Fixed Resistor (k0) 27 27 24 24 22 20 20 18 18 16 16 15 15

Trimmer (kit) 4.7 4.7 4-7 4.7 4.7 4.7 4.7 4.7 2.2 2.2 2.2 2.2 -
The resistor and trimmer associated with each note take their designations from that note, e.g. fixed
resistor for D is 24k0 and its designation is RD, similarly the trimmer will be 4.7ka and VRD.
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Photograph of the prototype Mini
Organ.

Fig. 4 (right) The layout of the printed
circuit panel underside, shown full
size.

ing the emitter supply voltage constant, to
change the basic frequency of the oscillator
shown in Fig. I.

Initially it was proposed to utilise this fact
to tune the one -octave organ to the octave start-
ing at "middle C". It was found,. however, that
it was possible to alter the frequency over such
a wide range that it would be feasible to provide
a full octave above and below this range merely
by switching in different values of base 2 voltage.

To provide the full three octaves the .com-
ponents VR1, VR2, VR3, R1, and the switches
Sl, and S2 were added to the basic circuit of
Fig. 1 (see Fig. 3). The trimmers are used to
tune the three octaves to standard pitch (and to
each other). In the normal positions of Si and
S2 the centre range is selected; with S1
depressed a lower octave is selected and with S2
depressed a higher one. Depression of both
switches simultaneously results in the higher
octave being selected.

KEYBOARD
As Was stated at the beginning, the original

design concept of the organ was that it should be
both simple and inexpensive. A full set of keys,
it was found, would be too expensive for such a
simple design; making the keys was too complex.

A simple solution to the problem was to etch
the key -pattern onto the printed circuit com-
ponent board. The resulting layout is shown in
296

Fig. 4; if necessary the keyboard and oscillator/
amplifier sections may be transferred to
different relative positions or divorced from each
other completely. The probe used on the keys
can be of any suitable insulated metal object
from a wander plug to a piece of brass rod in
an old ball -pen case.

OUTPUT AMPLIFIER
Transistor TR2 (Fig. 3) is an overdriven ampli-

fier, and is used to convert the sawtooth wave -
shape from the emitter of TR1 to a reasonable
facsimile of a square wave. It was decided that
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normal amplifier techniques were unnecessarily
complicated, and a direct coupling was made
from the output of TR2 to the base of TR3.

With no note keyed the current supplied by
R4 holds TR2 "on", or conducting heavily. This
in turn holds 1R3 non -conducting, so that no
current flows through the speaker coil. This
serves two purposes, first that of conserving
power from the battery, and second, preventing
the possible overheating of the speaker coil due
to a continual power supply to it.

When the oscillator is "keyed". TR2 is momen-
tarily turned off by each pulse, causing current
to be supplied to the base of TR3 by R5. This
turns TR3 on, allowing a current pulse of about
120 milliamps to flow through the speaker coil.
This causes the speaker to emit strange noises
which children appear to enjoy.

Adults, on the other hand, may object to the
weird noises produced by the device, and shout
phrases like "Turn it down !" or worse. To this
end a volume control (VR4) has been provided.

The pulse amplitude at the collector of TR3
does not diminish, but the power available to the
speaker coil does. In fact, the output power
diminishes to somewhat less than 30 milliwatts
r.m.s with adjustment of VR4.

For masochists who enjo, noisy children pro-
vision has been made for the unit to be plugged
into the family hi-fi via SKI. It must be stressed
that the amplifier input "low" terminal must be
connected to the amplifier chassis, and that the
chassis must be connected to earth, because of
the open keyboard and probe used.

The collector of TR3 is disconnected from the
speaker system by S3 and reconnected to the net-
work of R6, R7 and VR5. Resistor R6 provides

the collector load, whilst R7 and VR5 drop the
voltage output to about 0 to 0.5 volt r.m.s. If this
output is too high to be easily adjusted by VR5
then R7 may be increased.

POWER SUPPLY
Because of the low quiescent current of the

organ it is eminently suitable for battery opera-
tion. Due to the open contact type of keyboard
it is inadvisable to operate the instrument from
a mains derived source! Under no circumstances
can the unit be operated from a "battery
-eliminator" type of device, since most of these
are not isolated from the mains supply in any
way, and a fatal shock could result.

The frequency of the oscillator is somewhat
voltage -sensitive. To ensure that the basic note
does not alter too much with battery voltage
changes, the oscillator supply voltage is stabilised
by means of a Zener diode Dl.

The 120mA current pulses when the oscillator
is keyed originally caused the battery voltage to
drop by about 700 millivolts. Despite the Zener
stabilizer this change was acting on the oscillator
to cause false operation. To overcome this the
value of Cl was increased to its present value.
but it should be noted that only the larger
battery types should be used.

CONSTRUCTION
Commence construction of the unit by cutting

and making the printed circuit board to the
design shown in Fig. 4. This should be carried
out with reference to the Making P.C. Boards
article in this issue (page 300).

Having completed the hoard, checked it and

Components ....
Resistors

R1 11W. 24k.i
R2 27.(.1 RE 221d2
R3 680i2 Ry 20W
R4 8.2k12 Rt..; 20ki2
R5 2-2W. 130 18W.
R6 1W RG.t: 18W
R7 10Id2 RA 16k11
Rci 27W RA.1. 16k0.
Rc 27W RE; 15W
RD 24W Rc 1510

Capacitors
C1 100,i (F elect. 12V
C2 0.1/iF
C3 10,iF elect. 12V

Variable Resistors
VR1 2200.
VR2 22Oi2
VR3 2200.
VR4 1K2 TV type

preset
VR5 11cS2

VRc1 4-7k1.2
VRci:.- 4-7W.

.4110P
TALK

VRD 4.7ki1
VRD::
VRc 4-7k12

VRF 4  7kil
VRFf. 4-710.
VRG 4-7k0.
VRG.: 2-2kS2

VRA 2.2ki2 VRB
VRA...: 2.2W
All horizontal p.c. mounting, miniature skele-
ton presets, except where stated.

Switches
S1, S2 d.p.d.t. pushbuttons (Radiospares
miniature type or similar -2 off)
S3 s.p.d.t. toggle switch.
S4 s.p.s.t. toggle switch.

Semiconductors
D1 4.7V 400mW Zener diode
TR1 TIS43 unijunction transistor
TR2 BC184L siliccin npn
TR3 BFY51 silicon npn

Miscellaneous
LS1 75i2 or 80i1, approximately 300mW

miniature loudspeaker
B1 9V battery-see text
SK1 coaxial socket and plug to suit
Single sided copper clad paxolin or fibreglass
panel 61 inches by 31 inches. Materials for
case (see text) 6BA fixings, wire, connectors
for B1, bannana plug or similar for probe.
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Fig. 6. (left) Wiring of the components
mounted in the case and connections to
the circuit board.
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drilled the holes, the components and flying
leads can be attached as shown in Fig. 5. Note
that the copper areas on the back of the board
are shown tinted (as if looking through the
board) in Fig. 5. Solder the transistors in after
all other connections have been made, using a
heat shunt on each lead as it is soldered.

Check the board and components against Fig.
5 paying particular attention to the transistor.
lead connections, diode polarity and capacitor
polarities as shown. This is easily done by hold-
ing the board in front of a light so that the
components can be checked and the image of
the copper can be seen through the board.
Finally wire up the complete unit as shown in
Fig. 6 construct the case (Fig. 7) and install the
electronics.

To test the unit switch on and place the probe
on one of the key positions, check that all the
notes are operable-including the upper and
lower octaves and finally tune the organ by
adjustment of the presets as mentioned earlier.

When drilling the component locating holes in a small.
home made printed circuit, secure the board to the
smooth side of a larger piece of hardboard using double -
sided Seltotape.

The hardboard will support the brittle Paxolin and you
can drill quickly and smoothly through it into the hard-
board, malting clean holes_ with less risk of breaking the
fragile twist drill. Afterwards prise the circuit board and
hardboard apart with a thin blade or a tab of tape left
projecting from the "sandwich". Double -sided tape proves
useful in many situations and a reel of 1 inch width is a
handy addition to the hobbyist's toolkit.

E. Mullis
Dunmow, Essex.

The problem of overheating, oxidising, and eroding of
soldering iron bits has always caused me concern, and
annoyance. After trying various methods, including
switched reduced voltage, I eventually devised a simple,
song lasting, and foolproof method which kept the iron
hot, but not too hot, and served the additional purpose of
an iron bench stand and heat shunt.

Manufacture and construction; a length of heavy duty
conduit is sawn to the desired length, and compressed
near one end in the vice to produce a constriction in
which the iron bit will rest. Secure the tube to the bench
in a convenient place by means of two conduit clamps
(the stand off type) and you have an almost everlasting.
convenient iron stand and shunt; I used the same one
for 30 years.

Incidentally I regularly notice in "radio books" different
methods of heat shunts when soldering transistors, no
doubt all the methods have some merit, but the one I use
is to hold the transistor wire with a pair of small medical
forceps of the self locking type, with these you can safely
wave the transistor around and then present it accurately
to any pinpoint, the forceps can usually be obtained as
"throw outs" once personal contact has been established.

J. Hardman
Thornton-Cleveleys,
Lancashire.

Instead of using long nosed pliers as a heat shunt
use a hair grip "the type with a spring in". This gives a
free hand for holding the solder.

P. Ransey
Berks.
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Easy step by step instructions.
by J. A. Nekrews

THE printed or etched circuit is used in vir-
tually every piece of commercial electronic

equipment produced these days. In fact projects
detailed in this and other technical journals
sometimes provide a ready designed layout to
assist the amateur constructor in the production
of his own printed circuit board.

Not all constructors are familiar with the tech-
niques involved, especially the relative new-
comer to solid-state circuitry, so if you are one
of the many constructors who would like to
attempt this most satisfying branch of our
hobby, but you are not too sure where to start,
read on.

300

REQUIREMENTS
The complete newcomer to this field may be

well advised to start with one of the proprietary
"printed circuit kits" currently available from
suppliers who advertise in the technical journals
from time to time.

These kits usually provide everything neces-
sary to complete an etched circuit, including an
instruction leaflet detailing the use of the
etchant supplied.

However, all the "ingredients" are available
separately and you will need;

(a) copper clad s.r.b.p. or fibreglass board
(b) resist
(c) solvent
(d) etchant
The copper clad board is available from the.

larger component retailers as well as several
smaller firms who specialize in printed circuits.
The board is generally sold in "stock size" pieces.

For the resist there are two main choices :
small jars or tins of plastic enamel paint used by
model makers or the special printed circuit pens
available such as the Dalo Marker and the
G.S.P.K. P.C. pen.

GORIMminimmammla

Photograph of the Dalo Marker pen used in this
article.

Turpentine or white spirit makes an excellent
solvent for removal of the paint and this also
is readily available. Special solutions are avail-
able to remove the pen type resist or alterna-
tively a light abrasive paste can be used such
as Solvol Autosol-sold in garages.

There are several chemical agents used as
etchants for printed circuits, one of the most
common being ferric chloride.

The author has found this etchant to be reli-
able and efficient as well as relatively easy to
obtain. Your local chemist- should be able to
supply this, if not then you must resort once
more to mail order component suppliers.

Ferric chloride is normally supplied in powder
or crystalline form for dissolution in water. A
suitable etching solution for a board size 3in. by
212in. can be made by adding about four heaped
teaspoonfuls of ferric chloride powder to a
quarter pint of luke warm water. For these
conditions the etching time will be about 45
minutes.

A point worth mentioning here is to always
add the chemical to the water, never add the
water to the chemical.

Ferric chloride should be treated with some
care as it will burn the skin and clothing if con-
tact is prolonged. When using ferric chloride
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make sure that it does not come in contact with
the eyes. If some is spilt on clothing or comes
in contact with the skin it should be washed off
under running cold water as quickly as possible.

LAYOUT DESIGN
It is preferable, in fact almost a necessity to

have all the components on hand and to design
your circuit to suit the components, rather than
have to shop around to find components to suit
your design.

The author's experience has proved standard
0.1 inch graph paper to be an ideal medium on
which to formulate a design.

Now to get to the actual design, the method
is best described using a simple example such
as the circuit of the Beta Fuzz as described in
E.E. January 1973, see Fig. 1.

First of all decide on an approximate size for
the completed board, and here you must be
realistic; if you are striving for microminiaturiza-
tion with discrete components then this system
is not for you.

Getting back to the drawing board, first of all
draw the outline of the board on the graph paper
leaving the right-hand side blank just in case it
is not possible to fit the complete circuit on the
size of board originally desired. Conversely it
may be found that the board could be made
smaller if required.

Next, working from left to right on the circuit
diagram and using the actual components as
templates, mark the positions of all the com-
ponents and connections using pencil until a
satisfactory layout is produced.

Then, using coloured crayon or better still a
felt-tip pen, shade in the interconnections to
form a pattern similar to that shown in Fig. 2.
It is common practice to have the "live" supply
line along the top and an earth or zero volt line
at the bottom just as in conventional circuit
diagrams, see Fig. 2.

R2 VR1
100kI2 1k12

0

R5
10k12

+9V

VR2
100kI2

OV

Fig.1. The circuit diagram of the Beta Fuzz to be
put on to the printed circuit board.

Remember that you are working from the top-
side i.e. the unclad side of the board, therefore
all components and connections are to be viewed
from the topside. This is of particular import-
ance with transistors and integrated circuits.

The resulting drawing should look something
like Fig. 2. In this case, space was of no import-
ance so a neat functional layout was obtained.
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Fig. 2. The final design of printed circuit layout
on graph paper.

CLEAN BOARD
A piece of copper clad board should now be

cut to the required size, a fretsaw or hacksaw is
very handy for this, and the edges carefully filed
smooth. The board should then be thoroughly and
scrupulously cleaned. Ordinary household scour-
ing powder such as Vim or Ajax makes an excel-
lent job of this, after which be careful not to
touch the copper surface as fingerprints leave
greasy marks which could impair the etching
action.

TRANSFER
Using the pattern of Fig. 2 we shall make

the master drawing of the printed circuit-this
is the pattern given with most printed circuit
articles and which is usually full sized so that a
direct transfer can be made to the board. The
areas shown in black are the areas of copper
strip to remain on after the etching process.

Place a piece of carbon paper (face side up.,
on the bench and then place your pattern of
Fig. 2 on top of it. Run a soft pencil over the
outline of the pattern so that a mirror image
of the latter is produced on the reverse side.
This "mirror image" is the master drawing.
Shade in the areas of copper to be left on after
etching, this will be helpful later. See Fig. 3.

Everyday Electronics, June 1973 301



A. The carbon paper tracing from the master D. The board after etching with resist cleaned off.

drawing on the copper side of the board.

B. Using a printed circuit marker pen to fill in
the areas of copper to remain after etching.

C..The board dry and ready for etching.

302

E. The components mounted in position.

F. The underside of the completed board.
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Fig. 3. The master drawing of the printed circuit
board (full size).

Now place the carbon paper face side down
on the copper clad side of the board (cut to size)
and then place the master on top of this and
align correctly with the board. Secure this in
position with paper clips or Sellotape and then
run a pencil over the outline of the master to
produce the same on the copper. The result of
this is shown in photograph A.

If using paint, such as Airfix or Humbrol (as
used for painting models), paint in the areas of
copper to remain (with reference to the master
drawing) with a fine artists brush and leave to
dry. Make sure there are no uncovered spots or
"pin pricks", if there are, cover in.

If using one of the printed circuit pens, fill in
the appropriate areas of the board according to
the master drawing using the nib of the pen as
shown in photograph B.

In both cases, ensure the edges of the. resist
are sharp and clean otherwise a ragged and
diffuse type edge will result which looks unpro-
fessional; allow the paint or pen resist to dry
completely; photograph C shows the board ready
for etching.

ETCHING
The following method of etching was selected

for its simplicity and reliability. A Pyrex or
photographic developing dish, large enough to
allow the board to lie flat inside, is filled approxi-
mately half an inch deep with the ferric chloride
solution, and the board is placed copper side
upwards in the solution. This must then be con-
stantly agitated. The etching process is complete
after about 45 minutes.

The need for constant agitation cannot be
overstressed as failure to do this results in the
ferric chloride molecules combining with the
copper forming an inactive coating on the sur-
face of the board and halting the etching action.
Everyday Electronics, June 1973

If the board is left in the solution too long the
etchant may start to undercut the painted areas,
so be warned.

Once the etching process is finished, the board
should be removed from the solution, well rinsed
in fresh water and dried. The resist can now be
removed using the solvent or light abrasive,
leaving a neat and professional looking printed
circuit board (see photograph D).

DRILLING AND COATING
- Once the board is etched there remains the job

of drilling the holes. This process needs to be
carried out with care, otherwise the copper may
be lifted from the board and then a new board
has to be made.

With reference to the master drawing, mark
the positions of all holes to be drilled on to the
copper clad side of the board, and then carefully
drill these with a 1/32in. diameter drill.

Drill slowly and apply minimum pressure to
ensure that the drill breaks through the board
cleanly; this will help to give the board a profes-
sional appearance; don't forget to drill the
mounting holes before -component assembly.

At this stage, if desired, the remaining copper
on the board, thoroughly cleaned, can be coated
with a thin layer of solder to protect the copper
from oxidation. This also gives a neater appear-
ance to the back of the board.

As an alternative to this, a coating of varnish
may be applied to the back of the board after
the components are soldered in position.

MOUNTING COMPONENTS
All component wires should be bent at right

angles to the component body so that their bent
leads exactly span the distance between the
holes that have been allocated them. They should
then be inserted in these holes such that the
body of the component clears the board by about
1/16in. and then the leads cut off so they pro-
trude only about 1/16in. beyond the copper.
They should then be soldered in this position.
See photographs E and F.

It is important to carry out the soldering of
each component swiftly, as prolonged heat on
the board (from the soldering iron) may cause
the copper lamination to come adrift.

Transistors and other semiconductors should,
as usual, be left until last, and when being
soldered in position a heat shunt should be used.

CONCLUSION
In cases where several boards of the same

design are required, special light-sensitive laquer
is available. This process requires the design to
be painted on a piece of thin acetate sheet. With
this method an unlimited number of boards of
the same design may be produced.
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FREE!

Win this VISCOUNT Audio System!
/00 other prizes for Reimers -up
This fantastic Viscount Audio System can be yours-free! It's the first prize in
this exciting competition, open only to EVERYDAY ELECTRONICS readers. The
system comprises the new RTVC Viscount III P102 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
letter 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 in a
sealed envelope to:

EVERYDAY ELECTRONICS SOLDERING COMPETITION,
16 GARRICK STREET,
LONDON, WC2E 9PR.

IMPORTANT
Another free entry coupon for this competition will appear in the July EVERYDAY

ELECTRONICS.
The closing date for entries-Friday, July 27th, 1973-gives you ample time to wait for our

next issue and then post two different attempts together in one 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 ENTRY COUPON
Please post to:

J. 1EVERYDAY ELECTRONICS
I SOLDERING COMPETITION, I

I
16 GARRICK STREET, LONDON WC2E 9PR

I My order of importance for the eight I

I features is listed on the right. In I

I
entering the competition, I agree to

3rdthe rules as final and legally binding.
I 4th I

NAME I

I (Mr./Mrs./Miss) 5th

I ADDRESS 6th
I (Block letters)

7th I

I I

I

Closing date for entries: Friday, July 27, 1973
CUT ALONG THIS LINE

1st

2nd

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 judges,
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 prfze.

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 winneris 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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EXT MONTH
FOR THOSE WHO DO!

AUDIO MIXER
For use with a tape recorder or for p.a. systems

411 41 601
AUTOFAN

e--
A thermostatic control for an electric, engine
cooling fan

REPLICA CRYSTAL SET
Span the ages with this replica of an original, complete with "crystal" and "cats whisker"
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Tms series has been written to provide a very
simple explanation of how common semi-

conductor devices function. No knowledge of
mathematics or of the details of chemical bond-
ing will be required in order to understand any
part of the series. It is only necessary to know
that, when a voltage is applied across a material,
the electrons in the material are attracted to-
wards the positive electrode and the positive
charges towards the negative electrode.

This first part of the series introduces the
basic principles of the semiconductor and semi-
conductor materials but later in the series it will
be orientated more towards understanding the
functioning of the various devices.

Simple ways of testing the various devices will
be described in later articles, partly because the
carrying out of such tests is very instructive
for the beginner. The only equipment which will
be required for the tests is a suitable meter, a
battery and a few resistors.

CONDUCTION
All materials contain negative charges-

electrons-and an approximately equal number
of positive charges. The number of these charges
in a small amount of matter is enormous (about
one million million million million [10] in one
gram_ of a substance).

A material will conduct electricity if it con-
tains electric charges which are free to move
under the influence of an applied voltage. The
moving charges "carry" the current, since an
electric current is merely a movement of electric
charge.

Current flow in a material may consist entirely
of electrons moving towards the positive
electrode (anode) of the applied voltage and in
some cases it consists only of positive charges
moving towards the negative electrode (cathode)
of the .applied voltage, whilst in other circum-
stances both the electrons move to the cathode
and the positive charges move to the anode at
the same time. Any charges which are free to
move will do so.

Metals are very good conductors of electricity
because they contain very large numbers of free
electrons, the word "free" implying that the

ANODE

BATTERY
(SOURCE OF
POTENTIAL
DIFFERENCE)

AMMETER IN CIRCUIT
REGISTERS LARGE
CURRENT FLOW

ELECTRONS, NEGATIVE CHARGE
CARRIERS MOVING TOWARDS THE
ANODE OF THE APPLIED R D.

Fig. 1.1a. Schematic of conduction in a metal,
movement of electrons.

electrons are able to move. Conduction in a
metal is illustrated in Fig. 1.1a.

Solutions of acids, alkalies and salts are also
good conductors of electricity, since they con-
tain very large numbers of positive and negative
charged particles (or ions as they are called)
which are free to move. Conduction in such a
solution is depicted in Fig. 1.1b.

A similar type of conduction occurs in the
familiar yellow street lamps where an electric
current passes through a gas which contains
large numbers of electrons and positively
charged sodium ions.

Insulators, such as glass, Perspex, air, etc.,
contain electrons and positive charges, but
virtually all of these charges are firmly bonded
to the atoms of the material and are not free to
move when a voltage is applied across the sub-
stance. Insulators will not therefore conduct
electricity unless an extremely high voltage is
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ANODE

SOWTION OF AN ACID,
ALKALI OR SALT

()POSITIVE CHARGED
ION

BATTERY
(SOURCE OF
APPLIED POTENTIAL
DIFFERENCE)

AMMETER IN CIRCUIT
REGISTERS FAIRLY
LARGE CURRENT FLOW

Fig. 1.1b. Electrical
ionic movement.

applied across a very thin layer of the material
so that some electrons are wrenched from their
bonds.

conduction in a solution,

SEMICONDUCTORS
Semiconductors form a class of substances

intermediate between metals and insulators. The
best known semiconductor materials are the
hard grey brittle elements, germanium and
silicon.

Such materials contain some electrons which
are free to move, but the number of these
mobile electrons is far far less than in a metal.
Semiconductor materials will therefore pass a
small current when a potential difference is
applied across them, as depicted in Fig. 1.1c.

For example, metallic copper conducts about
a million times better than germanium and
about a thousand million times better than
silicon.

The number of free electrons in a pure semi-
conductor material increases very rapidly as the
temperature rises. At higher temperatures
there is more energy in the material and this
enables more electrons to break away from the
bonds which secure them to a particular atom.
As a "rule of thumb", it can be stated that the
number of free electrons in a pure semicon-
ductor material is doubled for each 10 degree
Everyday Electronics, June 1973
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Fig. 1.1c. Schematic of electrical conduction in
a semiconductor.

centigrade rise in temperature.
Electrons which are at some time free, become

bonded to atoms, and other electrons break
their bonds and became free so that the total
number of free electrons in a piece of material
remains fairly constant with time.

Pure germanium contains many more free
electrons per unit volume than pure silicon at
the same temperature. In general germanium
devices cannot operate at temperatures -much
above 90 degrees centigrade, since at higher
temperatures the number of electrons in the
material becomes so great that the current
cannot be controlled.

Silicon devices can operate at temperatures
up to about 180 degrees centigrade. Some semi-
conductor materials, such as gallium arsenide,
contain fewer free electrons than silicon at a
given temperature and can therefore be used
at even higher temperatures.

Conduction in a pure semiconductor material
is known as intrinisic conduction, the word
intrinsic merely showing that the conduction is
taking place in the pure material itself.

IMPURITIES
Most chemicals are regarded as being pure

if the total impurity content is less than one
pare in a thousand or even one part in a hundred.

However, the material used in semiconductor
devices must contain a far smaller impurity
concentration than this. Typically, the pure
germanium and silicon used for manufacturing
semiconductor devices contains less than one
part of impurity in ten thousand million parts
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of the material.
The preparation of materials in such extreme

degrees of purity cannot be achieved by normal
chemical methods, special techniques have been
perfected to enable the required materials to
be preparedat a suitable level of purity.

It is useless preparing such a pure material
unless it is kept pure throughout the life of the
device. Semiconductor devices are therefore
sealed in metal (with insulated leads), glass or a
suitable plastic material so that no impurities
can reach the semiconductor material itself.

SINGLE CRYSTALS
Most semiconductor devices not only require

materials of extreme purity, but also require
that the material shall be present as a single
crystal. A crystal contains an orderly pattern of
atoms in three dimensions extending throughout
its volume, whilst non -crystalline materials do
not have such an orderly pattern extending over
an appreciable distance. Impurity atoms or
atoms which are in such a position that they
spoil the pattern, constitute defects in the
crystal.

N -TYPE MATERIAL
A semiconductor material contains few free

electrons. If certain impurities (such as arsenic
or antimony) are introduced into the crystal in
extremely minute concentrations (typically one
impurity atom in many millions of atoms of the
semiconductor material), the number of free
electrons (and hence the conductivity) is greatly
increased.

Each atom of the impurity material can
release an electron relatively easily. At normal
temperatures almost all of these electrons are
free to move in the crystal.

Semiconductor materials containing such im-
purity atoms are known as n -type or negative
carrier materials, since conduction takes place
by means of negative charge carriers, that is,
electrons.

The atoms of arsenic, antimony or a similar
element which donate the electrons are known
as donor atoms.

P -TYPE
Certain other types of impurity atom such as

aluminium, indium and phospherous, also have
a profound effect on the conductivity of a semi-
conductor material when they are added to it in
minute amounts. These atoms are known as
acceptor atoms, since each atom of such an
element can readily accept one electron from a
neighbouring atom of the semiconductor
material.

HOLES
Let us consider how conduction takes place in

a material containing acceptor atoms. In Fig. 1.2
308

GERMANIUM WITH P-TYPE
IMPURITY (INDIUM,In)

BATTERY
SOUCE OF
POTENTIAL DIFFERENCE

Fig. 1.2. Conduction in p -type germanium.

a single row of atoms is considered for sim-
plicity.

An indium atom is next to the positive
electrode, whilst the other atoms in the row are
germanium. Under the influence of the applied
electric field, the indium atom readily accepts
an electron from the neighbouring germanium
atom.

This leaves a vacancy or a hole in this germ-
anium atom which can be filled by an electron.
Under the influence of the electric field, an
electron moves from the adjacent germanium
atom to fill the vacancy as shown by the arrow.
Similarly the in turn
filled by an electron from the next atom.

Finally, an electron moves from the negative
plate to fill the hole formed in the last germ-
anium atom, and the electron which first moved
into the indium atom now moves into the positive
electrode. This whole process can be repeated
indefinitely.

HOLE CONDUCTION
We have seen that conduction in a semi-

conductor material containing acceptor atoms
actually consists of a movement of electrons
from the cathode to the anode.

However, it is often easier to consider that
one hole is moving from the anode to the
cathode rather than to consider that the process
consists of the movement of a large number of
electrons in the opposite direction. This type of
conduction is therefore known as hole
conduction.

Holes behave as if they are positive charges.
In Fig. 1.2 the holes move to the right, that is
from the anode to the cathode, in the same
direction as a positive charge would move.

Materials containing acceptor atoms are
therefore called p -type materials, since con-
duction occurs by a movement of the hypothe-
tical positive charge carriers known as holes.

In case any reader is in doubt about the
matter, perhaps it should be made quite clear
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that the hole is not equivalent to the positron
(which is the antiparticle of the electron).

ANALOGY FOR HOLE CONDUCTION
The analogy shown in Fig. 1.3 may make the

process of hole conduction clearer. Let us
imagine a bookshelf containing five books,
ABCD and E.

Book A is removed (by an external force) for
reference, thus leaving an empty space or hole
at the left hand end of the shelf.

Book B is moved into this space, and then the
rest of the books, one at a time, are moved to
the left.

Although each of the books have been moved,
the net effect is the same as if a hole (that is, a
book space) had moved from the left hand side
to the right hand side in the opposite direction
to the movement of the books.

Fig.1.3. An analogy showing movement of a hole.
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DOPING
The addition of donor or acceptor impurities

to a semiconductor material is known as doping.
A material is said to be lightly doped if it con-
tains few impurity atoms per unit volume and
heavily doped if it contains a relatively large
number of impurity atoms.

BOTH TYPES OF IMPURITY
If a semiconductor material contains both

donor and acceptor atoms, electrons from the
Everyday Electronics, June 1973

donor atoms will fill holes in the acceptor atoms.
If the donor atoms are more numerous than the
acceptor atoms, there will be more electrons
than there are holes to be filled. The material
will therefore be n -type.

Similarly, if there are more acceptor than
donor atoms, there will not be enough electrons
to fill all of the holes. The material will there-
fore be p -type.

As electrons tend to fill any holes they may
meet as they pass' through the semiconductor
crystal, the number of holes in an n -type
material will be less than the number of holes
in the same volume of the pure semiconductor
material.

Similarly, the number of electrons in a p -type
material is less than in the pure semiconductor
material, since the electrons keep tumbling into
the more numerous holes where they are no
longer free to move.

SUMMARY
As shown in Fig. 1.4, an n -type material con-

tains mobile electrons. As the material is norm-
ally electrically neutral, there must be an equal
number of positive charges to balance the
charges of the electrons. However, these positive
charges are fixed in position, as indicated by the
broken circles around them.

In the case of p -type material, the positive
holes are free to move, whilst the negative
charges are fixed in position.

The very small number of holes in an n -type
material and the free electrons in a p -type
material are not shown in Fig. 1.4 since their
numbers are so small. These charges are known
as minority carriers because their numbers are
far smaller than that of the carriers of opposite
charge.

Thus the electrons in n -type material and the
holes in p -type material may be referred to as
majority carriers.

8 0
(AN

8 05 8
N -TYPE MATERIAL
ELECTRONS CAN MOVE

0 0 e0 e
0 0 ©,e

P -TYPE MATERIAL
HOLES CAN MOVE

9 ELECTRONS
HOLES

Fig. 1.4. N and p -type semiconductor materials.
The broken circles show "fixed" charges.

The vast numbers of neutral atoms in any
crystal are not shown in Fig. 1.4 since they play
no part in the conduction process.

Suitably doped semiconductor materials em-
ployed in carefully designed devices have made
modern miniature electronics possible.
Next month: Semiconductor diodes.
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,A very useful device for
the busy housewife.

GREAT BRITAIN is well known for its bad
weather, and when the busy housewife

hangs out her washing to dry, she often has to
dash out and bring her washing in again as the
rain starts to fall.

Sometimes she is busy in another part of the
house, and by the time she realises that it is
raining, the washing is quite wet again.

One answer to this problem is to install an
electronic device which attracts the attention of
the housewife before it is too late.

The Rain Alarm described here sounds an
audible alarm as soon as the first few drops fall.

THE CIRCUIT
The complete circuit diagram of the Rain

Alarm is shown in Fig. 1.
The circuit consists of a Veroboard sensor, a

trigger circuit loaded with a relay, and a two
transistor oscillator.

When rain falls on the sensor, the rain drop in
effect connects the free end of R1 to the positive
supply rail which causes a positive potential to
be applied to the gate of the thyristor CSR1.

This immediately turns on the thyristor and
causes current to flow through the relay RLA
and the latter is energised. The thyristor does
not turn off, this can only be done in this circuit
by switching off the supply.

When the relay is activated, its contacts cause
the oscillator circuit to be "made" and hence
the audible alarm is heard through the loud-
speaker.

The oscillator, which is of the relaxation type,
functions in the following way: when the relay
contacts close and make the circuit, a positive

by C. Embleton
bias is applied to the base of TR1 and to the
emitter of TR2.

This positive bias switches on TR1 via R2 and
this conducts a negative voltage to the base of
TR2.

Because TR2 is a pnp transistor, this negative
voltage switches on TR2. When TR2 conducts, it
causes current to flow through the loudspeaker.

This positive signal is then passed back to the
base of TR1 via Cl and the whole process is
repeated producing a continuous tone for the
whole time the relay contacts are closed. The
pitch of the tone can be altered by changing the
value of capacitor Cl; increase Cl to decrease
the pitch and vice versa.

The light dependent resistor PCC1 in series
with the Veroboard sensor is included so that the
alarm will not sound if it happens to rain during
the night and the unit is switched on.

When the l.d.r. is subjected to dark conditions,
its resistance is very high, in the order of
megohms, and this prevents the gate of the
thyristor receiving enough current for it to
"fire."
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Components ..
Resistors

R1 3300
R2 10ki-2

watt 10% carbon

Capacitors
C1 0,11/F

Semiconductors
TR1 2N3704 silicon npn
TR2 0072 germanium pnp
CSR1 CRS1/25-600 or any similar 1A device
PCC1 ORP12 or similar

 
SEE

'I'ALEI

Relay
RLA Post Office type 3000 with 400i2 coil or
similar (see text)

Miscellaneous
S1 On/off toggle or slide
LS1 3 ohm to 20 ohm loudspeaker
B1 9V battery PP7
Veroboard: Olin. matrix 5in. x 2zin., 0-15in.
matrix 8 x 7 holes; battery connectors; 4 -way
terminal block; 4BA nuts, bolts and spacer;
lin. diameter dowel; length of two core cable;
suitable case.

In daylight conditions, the resistance of the
l.d.r. is very low, and does not prevent the
thyristor from firing.

RELAY AND LOUDSPEAKER
The relay used in the prototype was a Post

Office type 3000 with a coil resistance of 400
ohms. It is not essential to use this exact type
as any 9V relay with a coil resistance of 100 to
400 ohms will suffice.

If desired, the relay can be used to switch
heavier loads, i.e. a power alarm, the limit of
power being determined by the rating of the

relay contacts.
The loudspeaker used in the prototype had an

impedance of 3 ohm, but this is not critical as
any speaker up to 20 ohms will do.

CONSTRUCTION
Begin construction by cutting to size the Vero -

hoard, 8 x 7 holes x 0 15in. matrix and making
the necessary cut-outs on the reverse side, see
Fig. 2.

Next, mount all the components as detailed in
Fig. 2 leaving the transistors until last. Use a
heat shunt on the legs of the transistors when
soldeiing them in position.

Obtain a suitable case-the prototype used an
old sandwich tin with lid-and fix the com-
ponents RLA, LS1, Si, and the two-way terminal
block in position. The layout shown in Fig. 3 is
not critical and may he changed to suit individual
requirements.

With these components firmly fixed in position,
wire up to the Veroboard as shown in Fig. 3
and then fix the board to the case using a 4BA
nut, bolt and insulated spacer.

Photograph of the completed component board.

PCC1
ORP12

VEROBOARD
SENSOR (SEE TEXT)

RI 330n

aoo

CSRI

RLA
1

RLA1

0
SI

ON IOFF

R2 tOkf2
TR1
2N3704

-11-*
Ci

0TpF

TR2
0072

LS1

BI
T

4V

*SEE TEXT.

Fig. 1. The complete
circuit diagram of the
Rain Alarm. The I.d.r.
prevents the alarm
from sounding in dark
conditions, i.e. at
night.
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RAIN

A

B

C

E

F

RLA1

RLA
MOUNTING

8 7 6

frrnin 400,Taim

CSR1

5

TO 5A

TR1

3 2

b SPOT

0 0 6,"

TR2

CSR1

TRI

Fig. 2 (below). The layout of the compo-
nents of the Veroboard.

1 2 3 4 5 6

0 0 0 0 0
R1

MOUNTING
HOLE 0

a O 0 0 O

c C O 0
Cl

c b

0

TR2 R2 4o O

VEROBOARD
MOUNTING

0 0 0 0

INSULATED
SPACER

0

TO 68

k
TO 2C

ON/OFF

TERMINAL
BLOCK

TO PCCi

TO
VEROBOARD
SENSOR

Fig. 3. (above). The complete wiring diagram of
the Rain Alarm. Shown left are the thyristor and
transistor lead outs viewed from the underside.
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SENSOR
The sensor of the Rain Alarm should be made

from a piece of 0 -lin. matrix Veroboard. The
size used in the prototype was 5in. x 212in.

The sensor is .shown in Fig. 4 and the Vero -
board has alternate strips joined at each end
forming an interlocking finger pattern.

It is necessary to use 0 -lin. board to obtain
the required sensitivity.

Wire up the l.d.r. to the Veroboard and the
two-way terminal block and then glue to a piece
of 34in. diameter dowel. Araldite is a suitable
adhesive.

VEROBOARD SENSOR

PCC1

TERMINAL
BLOCK

ITO CONTROLUNIT

Fig. 4. Details of the Veroboard sensor.

TESTING
Before testing, check all wiring in the main

control case. If satisfied, proceed.
Join, by means of a length of two -core cable,

the sensor to the main unit and switch on.
Under bright conditions, place a wetted finger

across the copper strips of the sensor and a tone
should be heard from the loudspeaker; this tone
will persist when the finger is removed and even
when the board is completely dried.

To remove the tone, the unit must be switched
off. Immediately switching on again should not

" trigger the alarm if the board is dry.
Repeat the above test procedure under dark

conditions-no tone should be heard. If you do
not obtain these results, check out your wiring
and rectify.

MOUNTING AND USE
The sensor should be mounted somewhere in

the garden such that it will not be sheltered from
rain or daylight. It is recommended that the
sensor should be mounted at an angle so that

the rain will run off; the photocell must be
uppermost.

The control unit is mounted in the house so
that its tone can be heard anywhere in the house
when it is raining. Join the two parts by means
of a suitable length of two core cable.

The unit is switched on when the laundry is
hung out to dry and the alarm will sound when
the first few drops of rain fall.

To reset the alarm, the unit is switched off by
switch Si and, assuming it has stopped raining,
the switch can be switched on again after the
sensor has become dry. If the sensor is not dry
the alarm will continue.

The Rain Alarm can be left on permanently,
hence the purpose of PCC1, since the current
drain with no rain is minute, the battery
should last for a couple of months or more.

Finally the sensor board should be cleaned
every couple of months to ensure maximum
sensitivity. El

What do you know?
RESISTORS

1 What are the missing numbers in this series,
and what is the series called?

1.0, 1.2, 1 5, ? 2.2, ?
2 What is the overall tolerance of two -4-5 per

cent tolerance resistors wired in series?
3 What does the pink band on some carbon

resistors mean?
4 What are the following resistor values?

(a) 4K7; (b) 1RO; (c) red, red, red; (d) yellow,
mauve, gold; (e) 4M7K

5 What do the following symbols represent?

ANSWERS
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By R. A. Pen fo

Boos s the output from cassette tape recorders and tr

Dun low cost, and porta-
bility, cassette tape recorders have become

extremely popular. These do, however, usually
suffer from having a rather limited output
power (typically 500 milliwatts), and only a
small internal speaker. The quality of the out-
put is not therefore all one would desire.

It was therefore decided to construct an
amplifier which would boost the output of the
recorder to two or three watts, which is sufficient
for most domestic requirements.

While it was originally intended to modify
the recorder to take the output from it's volume
control circuit, so as to obtain a virtually noise,
and distortion free signal, this was not found
necessary, and perfectly satisfactory results
were obtained by taking the output from the
earphone socket.

The amplifier can be used in the same way
with small pocket radio receivers.

CIRCUIT THEORY
A circuit diagram of the cassette recorder

amplifier is shown in Fig. 1, VR1 is the volume
control, which consists of a variable voltage
divider. The full input signal voltage will be
present across V111; the slider can tap all, or part
of this voltage.

Capacitor Cl is a d.c. blocking capacitor which
feeds the alternating input to the base of TRI.
The voltage set at the base of TR1 by the biasing
314

or radios

resistors, 111 and R2 would be altered with the
setting of the volume control if Cl were to be
omitted.

Transistors, an and TR2 are wired as a Dar-
lington pair. The Darlington pair is a method of
connecting two transistors together in such a
way that they in effect form a single transistor
with a gain equal to that of the product of the
gains of the two transistors-approximately
20,000 in this case.

OUTPUT STAGE
Resistors R1 and R2 bias the Darlington pair

so that about half the supply voltage appears
at TR2 collector.

Transistors TR3 and TR4 form the comple-
mentary class B output stage.

The output transistors are used in the common
collector (also known as the emitter follower)

Approximate cost
of components
including VAT.
£4.50 plus case
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SKI
INPUT I

)-D
CI

5/../F

Skit
VOLUME I

+6

TR1
BC109

5.6k,7

TR2 TR4
2N1711 AD162

+17V

SK2

!OUTPUT'

OV

Fig. 1. Circuit diagram of the Cassette Amplifier.

configuration. An emitter follower has almost
exactly unity voltage gain, but has considerably
more current available at the output (the
emitter) than is put in at the base. It has a
very low output impedance compared to the
input impedance. The output transistors are
thus able to match the 500 ohms output of TR2
to the 8 ohms impedance of the speaker.

OUTPUT STAGE OPERATION
It will be easier to understand the operation

of the output stage if reference is made to the
skeleton circuit diagram. Fig. 2.

With no input signal applied to the amplifier,
the voltage at TR3 and TR4 emitters will be the
same as that at their bases (approximately half
the supply voltage). The transistors are in effect
working from two separate 8.5 volt supplies.
As the output transistors stand, only leakage
currents will flow, as their bases are in effect
earthed.

If we now consider a positive pulse applied

Fig. 2. Basic amplifier diagram.

at TR1 base, this will cause TR2 to conduct more
heavily, the voltage at TR3 and TR4 bases falling
in consequence. This will cause the voltage at
TR3 base to in effect fall below "earth", and TR3
will' remain cut off. However, the base of TR4
will now in effect be above "earth", and it will
conduct heavily. The voltage at its emitter will
drop for the duration of the pulse, and then
return to normal.

If a negative pulse is now applied at the
input, TR2 will conduct less heavily, causing the
voltage at TR3 and TR4 bases to increase. Now
TR4 will be cut off, while TR3 conducts for the
duration of the pulse, causing the voltage at the
output to swing to a high level, and then back
to normal. Thus TR4 amplifies positive input
half cycles, while TR3 amplifies negative input
half cycles.

The capacitor between the output, and the
loudspeaker LSI is required to block direct
currents from entering the speaker.

EXTRA COMPONENTS
Comparing the circuit of Fig. 1 with the

skeleton circuit of Fig. 2, it will be noticed that in
Fig. 2, R4, R6 and R7 are omitted.

Resistor R4 is required in order to minimise
cross -over distortion.

This distortion is due to the fact that a ger-
manium transistor (which the output transistors
are) will not begin to conduct between its
collector, and emitter terminals until about 0.2
volts is present at its base. When it is just turn-
ing on it has rather a non-linear characteristic;
R4 is used to give a small biasing voltage to the
output transistors, and so overcome cross -over
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distortion, reducing it to an unnoticeable level.
Resistors R6 and R7 are current limiting

resistors, which are required as a precaution
against damage to the output transistors due to
what is termed "thermal runaway".

NEGATIVE FEEDBACK
The biasing resistors for the Darlington pair

obtain their biasing current from the output,
and the biasing will alter as the output voltage
fluctuates. This is in order to give negative
feedback to the circuit. Negative feedback is
required in order to reduce distortion. It also
greatly reduces the gain of the circuit, but the
distortion is reduced by a greater amount than
the required signal.

Providing the amplifier is perfectly linear,
the feedback will be linear also, and its only
effect will be to reduce the gain of the amplifier.

No amplifier yet designed is completely linear,
and thus the feedback will not be linear either.
As the feedback is negative, however, this non-

linearity will be in opposition to the non -linearity
of the amplifier, and will tend to cancel out the
distortion.

TONE CONTROL
In the output from the tape recorder there

will be a certain amount of high frequency
noise, known as tape hiss. Potentiometer VR2,
and capacitor C2 form a simple tone control
which can greatly reduce the high frequency
response of the amplifier, and consequently this
noise.

POWER SUPPLY
A stabilised mains power supply giving

about 17V at up to 500 mA is incorporated in
the amplifier. A circuit diagram of this is shown
in Fig. 3. Switch Si is the on -off switch which is
ganged with the volume control, VR1. The mains
transformer, Tl, reduces the mains supply of
240V down to 12-15V. This refers to the r.m.s.
value, and the peak value will be a little over
1-4 times this.

The bridge rectifier Dl -D4 converts the alter-

240V
MAINS

nating currents from the mains transformer to
a pulsating direct current.

Transistor TR5 is connected as an emitter
follower. Resistor R5 and Dl, the Zener diode,
are used to hold the base of TR5 at 18V. In an
emitter follower circuit using a silicon transistor,
(such as TR5) the emitter voltage will be the
same as base voltage, minus about 0.5 to 1 volt.
The voltage at the output is thus stabilised at
about 17 to 17.5 volts. Capacitor C5 smooths the
output in the same way as C4, giving an almost
ripple free output.

CONSTRUCTION
The unit is housed in a home made aluminium

case measuring approximately 7 by 6 by 212
inches. This is made in two sections, one forming
the base, front, and rear, and the second forming
the sides and top. The two are fastened together
by four self tapping screws. Details of the
case are given in Fig. 4. It is made from 18 or 22
s.w.g. aluminium sheet.

The three power transistors, TR3, TR4, and
TR5 are mounted on the rear of the case. TR3,
and TR5 must be insulated from the case using
the insulating mica washers and plastic bushes
supplied with the AD161/162 matched pair. The
AD162 (TR4) case, which is the connection to it's
collector, is connected to the negative supply,
which is in turn connected to the case. There is
therefore little point in insulating this transistor
from the case. The spare insulating set should be
used for the BD124 transistor, TR5.

No dimensions are given for the positioning
of the mounting holes for the power transistors,
in Fig. 4, as these are best found by using a
mica insulating washer as a template-taking
care not to damage the washer.

No exact dimensions are given for the mount-
ing of T1, the 8 -way tag strip, or the bridge
rectifier, only their approximate positions being
given. This is because the mountings for these
components can vary tremendously. Usually the
components themselves can be used as tem-
plates.

As well as details of the case, Fig. 4 also gives
constructional details of the mounting bracket

Fig. 3. The stabilized power supply for the amplifier.
ti

C5 PP2000pF AmORuOTX.
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Fig. 5. Layout and
wiring of the com-
plete amplifier. The
case is shown flat for
clarity. It should be
bent to shape before
any components are
fitted.
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Fig. 4. Case construction details.

0

for VItl, and VE2. Details of how this is fixed
are shown in Fig. .5. This bracket is to enable
the control knobs to fit flush against the front
panel.

ELECTRICAL CONSTRUCTION
Full wiring details of the complete unitarc

given in Fig. 5. It is important to make sure that
no mistakes are made, as any incorrect wiring
could result in ruining components, and as a
mains supply is involved, could be dangerous.

The wiring up of the tag strip should be under-
taken first and is quite easy, providing each of
the component leads, and each tag is tinned with
solder, before wiring is commenced. The connec-
tion to the negative supply is made to a solder
tag on one of the tag strip mounting bolts.

The tag strip must be mounted on stand off
insulators, so as to prevent the connections
underneath the strip from being short circuited
through the metal case. Use a heat shunt when
soldering in the transistors and finally wire up
the remaining circuitry.

The amplifier should be connected to the
mains supply by way of a three core mains lead
and a three pin plug fused at 1 amp. Check the
wiring carefully before switching on.

USING THE AMPLIFIER
An external loudspeaker is required, and this

should have an impedance of 8 ohms, and be
capable of handling at least three watts. This is
plugged into the output socket.

To connect the amplifier, and the cassette
recorder, a screened lead about 18 inches long
with a 3.5 mm. jack plug at each end is required.
The output from the recorder is taken from the
earphone socket.

Best results will probably be obtained with the
volume control on the recorder set fairly high,
so as to obtain a low degree of background noise.
If a tone control is fitted on the recorder, this
should be set to the midway point, and then the
tone control on the amplifier is set for the lowest
background noise, consistent with a good treble
response.

Components ....
SEE

SIIO1
TALK

Resistors
R1 5.6ki2
R2 33k0
R3 47052
R4 270.

R5 68012
R6 112
R7 1n
Aii lvv 10%

Capacitors
C1 5p F elect. 25V C4 500pF elect. 25V
C2 0.01pF C5 2,000pF elect. 25V
C3 500pF elect. 25V

Potentiometers
VR1 5k1.2 log. carbon with d.p.d.t. ganged

mains switch (S1)
VR2 100ki1 lin carbon

Semiconductors
TR1 BC109
TR2 2N1711
TR3 AD1611 matched pair (including mica
TR4 AD1621 washers and plastic bushes)
TR5 BD124
D1 -D4 24V, 500mA metal bridge rectifier
D5 18V, 400 mW Zener diode

Miscellaneous
T1 12-15V, 500mA mains transformer
SK1, 2 3.5mm jack sockets (2 off)
8 -way tag strip, mains lead and fused 3 -pin
plug, 1A fuse, stand off mounting pillars,
control knobs (2 off), aluminium for case
(see text), connecting wire, earth tags, 4BA
fixings, rubber feet.

318 Everyday Electronics, June 1973



The X25

Why two
shafts?

220-240 Volts or 100-120 Volts.

Model X25
1 he 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.F itted long -life
iron -coated bit 1/8"

2 other bits
available 3/32'

and 3/16"
Price: E175
(rec. retail)
P & 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 -rife 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.

MODEL CCN
220 volts or 240 volts. The 15 watt
miniature model CCN also has
negligible leakage.
Test voltage4000V.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: £1.80 (rec. retail) OR Fitted with
triple -coated, iron nickel and Chromium
bit 1/8". PRICE: £1.95 (rec. retail). P&P5p

41111. .M1
11,0ann
1114/1...- a,. S.
RION. aI ass, a..
101.11r, 

MODEL G
18 watt miniature iron, fitted with
long life iron -coated bit 3/32".
Voltages 240, 220 or 110.
PRICE: £1.83 free. retail). P&P5p

All prices mentioned
are exclusive of V.AT.

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-
r-F4F "*- lei "How to Solder"

PRICE: £1.95 (rec. retail).
P&P12p

MODEL
SK.1KIT

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_
PR ICE: £2-75 (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: £1.70 (rec. retail)_P&P5p

MODEL CN2
Miniature 15 watt soldering iron fitted
with nickel plated bit 3/32".
Voltages 240 or 220.
PRICE: E1-70 (rec. retail).P&P5p

MODEL SK.2 KIT
Contains 15 watt miniature
iron fitted with 3/16"
bit, 2 spare
bits 5/32"
and 3/32"
heat sink,
solder,
and "How to
Solder"
booklet.
PRICE: E2.40
(rec. retail).
P&P8p

00000
From radio or electrical dealers,

car accessory shops or
in case of difficulty direct from: -

ANTtX LTD. FREEPOST
(no stamp required) PLYMOUTH

PL1 1BR. Tel: 0752 67377.

n Please -send the ANTEX
colour catalogue.

Please send the following:

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

NAME

ADDRESS
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PREMIER 800
STEREO AMPLIFIER

(As .edin
SYSTEM WM')
A truly high quality stereo amplifier compare the
specification, compare the price. Output: 5 watts per
channel. Frequency response: 30-20,000 Hz = 2 db.
Distortion: 1% Output Impedance 8 ohms nom. Inputs
evatiseri to R.I.A.A. Magnetic 4mV. Ceramic 100mV.
Tuner 100mV. Tape 100rnV. Tape out 150mV. Din
sockets 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.
Size 121.' x 65' x

ONLY 21650 Carr. 50p.
Mk. 11 Version available with Teak Finish Cabinet.
217.87. Carr. 50p.

PREMIER HI-FI STEREO SYSTEMS
SYSTEM "800"
Consists of the Premier 800 Mk 11 all transistor stereo amplifier (described
left) Garrard auto/manual record player unit fitted stereo/mono cartridge
with diamond stylise and mounted in teak finish plinth with cover and two
cloth front loudspeaker systems. Absolutely complete and supplied reedy to
plug in 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: Baas, Treble.
Volume, Balance, Selector. Mono/Stereo switch.
Headphone socket. Power on!

aluminium front panel. Size:
off. Teak finish cabinet with 236.50
125in 811n r 2fin.

Carr. £1 -75

SYSTEM "TWO"
50 above but with
slotted front teal
finish loudspeakers,
Garrard SP2S Mr. III
and magnetic cartridge.

Z4650
Carr.

SYSTEM "THREE"
This consists of ELLNGER. KCSO3 stereo amplifier giving -6
watts rme per channel with Bass. Treble, Volume and
Balance Controls. Inputs for Magnetic and Ceramic Pick-un,
tuner, tape in and out. Stereo headphone socket, Garrard
SP25 Mk. III in teak finish plinth with cover and fitted
Sonotone 9T.A.HCD diamond atereo cartridge. A pair of
HMI, Speakers size 165- x 109'
x 9' fitted EMI units complete 260.00 Corr.L1.7.5
the matching system.

FREE
LEADS

AND PLUGS
SUPPLIED

WITH ALL
SYSTEMS

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

Gives the best pos-
sible reproduction of

tecords,
radio and

ape at a reasonable
price.
Fitted with all the
controls and facilities
you're ever likely to
want, the Paragon
gives you a degree of

sophistication that is usually only found with amplifiers
Costing twice its price. It has bans and treble slide con-
trols, volume and balance knobs, and eight push -buttons.
There's also a standard stereo jack socket on the front
panel, plus a ceramic/magnetic cartridge switch and a
mains outlet socket on the back panel.
Specifications 10 10 watts into 8 ohms. Powcrgrequen cy
response, OdB 10 watts into 8 ohms -3dB 20Hz -
Distortion typically less than 0.25%. Inputs for Magnetic
phono (4mV) Ceramic phone (643mV) Radio/Tape (100mV).
High and low filters. Teak Guish cabinet. Size: 129' x55' x tor. £27.00 & P. 50p.
PREMIER STEREO SYSTEM '84'
Consists of the Premier Paragon Stereo Amplifier.
Garrard SP -25 III in teak finish plinth with cover and
fitted Goldring 0800 stereo magnetic cartridge plus a
pair of Marsden Hall Annex 100 Loudspeaker Systems.
Complete with Freeloads and plugs.£64'Insurance £175

VERITAS STEREO,/MONO SOUND MIXER
Battery operated audio mixer. Size 6 x 3 x tin. suitable
for crystal microphone low inspodales microphone.
with transformer, radio, tape.
etc. Max. input 1.5v. Mae.
output 2.5v. Gain 6 dB.
Standard jack ping socket
inputs, phonoplugs output.
Attractive teak wood grab.:
hob& case.

PREMIER PRICE E3'80 P. .1 P. lOP

E.M.I. 13x8in.
HI-FI SPEAKERS
Fitted two 2.3na tweeters and
croov network. Impedance
S or15ulna. Handling cap,
citv 10W. Brand new.

£3,80 P. s P. 50p

NEW PREMIER COMPACT
STEREO
SYSTEM

All transistor stereo amplifier mounted
into teak finish plinth with cover and
Garrard 2025 TIC 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 u% Carr.
PRICE ONLY L., Ins. £11--50

GARRARD SP25 MK
III SINGLE RECORD
PLAYER FITTED
GOLDRHiG 1100 MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
IN TEAK PLINTH
WITH COVER.

PREMIER PRICE

116.86
P. a P 21

QUALITY RECORDING TAPE
SPECIALLY MANUFACTURED IN D.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILLSRD to ensure the most permanent bane. 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 450' POLYESTER 403 DT8 51' 1800' POLYESTER 21-23
DT8 81" 600' POLYESTER 62p TT6 5I" 2400' POLYESTER22-05
SP5 5' 800' P.V.C. 48p SP7 I' 1200' P.V.C.
LP5 5' 900' ACETATE 55p LP7 7' 1800' ACETATE 82P
DT5 5' 1200' POLYESTER 82p DT7 7' 2400' POLYESTER £1-37
LP8 51" 1200' ACETATE Hp TT7 7' 3800' POLYESTER 22-75
TAPE SPOOLS 3' 5p. 5', 59'. 7' 9p.
Post and Packing 3' 5p. 5' .51'. Sp. 7' 10p (3 reels and over Post Frei,.

"Lite/add" Soldering Iron. Lightweight
11" pencil hit. Ideal for regular beach
use and around the home. 25 watts.
240 volt A.C. 21-85 P. S P. Hp.

ALL PRICES INCLUDE VAT

NEW BRANCH NOW
OPEN

56 GEORGE STREET,
LONDON WIH 5RF

Tel: 01-935 7197

METER BARGAIN
MODEL LT 102 MULTIMETER
A precision made pocket aired test
meter, ideally waited for testing elec-
tronic circuits or electronic,appliances.
Supplied complete with test lead and
batteries. RANGES -DC Voltages: 15,
150, 600 (1,000 opV). AC Voltage: 15,
150, 600 (1,600 opV), DC Current:
150mA. Resistance: A -100K ohms.
(centre 2.5K ohms) 22-71 p. fi p. 25p
complete with test leads and battery

HI -Fl STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
2910. speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohms impedance. Com-
plete with en lead anddtereo

lack plug.

2247,W '
ROGERS
RAVENSBROOK
SEMI-PROFESSIONAL.
MODEL (as illustrated).
(List 218-50).

PRICE £12.10
kc" £6430AHEM
SEITHEISSER /9.90

fi
HD414

P. 25p each

E.M.I.
LOW NOISE
CASSETTES
in library cases
coo Op
COO 70p
cm 92p
P. A P. 10p

LOW -NOISE
COMPACT CASSETTES

Screw fixing -fully guaranteed.
In Library cases.

EACH; 3 for 6 for 10 for
[

C60 3Ip 89p LI.7I £2.75

C90 44p LI.22 12.38 £3.85

CI20 57p LI.54 L3.04 £4.95
P. 2 P. 10p each (3 and over lip)

23,TOTTENHAM COURT ROAD, LONDON, W1 Tel: 01-636 3451 -1

320 Everyday Electronics, June 1973



DEMO CIRCUITS
By MIKE HUGHES

The Differential Amplifier
As its name implies the differential amplifier

operates by amplifying differences between
two input signals. This operation is frequently
required to show very small variations in quite
large levels of electronic signal between that
produced by a standard-or reference-and a
variable. Imagine an application where you want
to measure minute differences in lighting level
that can be detected by a couple of photo-
electric cells, one of which is illuminated by a
standard level.

SIMPLE DIFFERENTIAL AMPLIFIER
The simplest form of differential amplifier is

shown in general form in Fig. 7.1. Sometimes this
circuit is called a long tailed pair -those who
can remember valves will no doubt recall the
term-because the emitters of both transistors
terminate in a single emitter resistor (R4); this
resistor forming the "tail" to the pair.

Imagine that the circuit in Fig. 7.1. is broken
at the point C. Transistor TR1 becomes a
straightforward common emitter amplifier
biased into a quiescent operating condition by
the potential divide effect of 11] and R2. If the
transistors are silicon types the potential at
point B will be 600mV less than the potential
set at A and the current that flows between
collector and emitter will produce a voltage
drop across R3 giving a quiescent potential at
the collector of TR1.

If we now reverse the operation and imagine
that the circuit is broken at point B, TR2 is

Fig. 7.1. Circuit of the simple differential
amplifier.

TR1
ME,

TR2

biased in exactly the same way as TR1 and if
hyE and the forward base/emitter drop are the
same in both cases and identical biasing resis-
tors are used, the quiescent potential at TR2's
collector will be the same as at TR1 collector.
Assuming both transistors are operating inde-
pendently with separate emitter resistors a
voltmeter (ME1) connected between the collec-
tors would show a voltage difference of zero.

Imagine what would happen if a single emit-
ter resistor is shared by the two transistors as
shown in Fig. 7.1. The resistor (114) having a
value exactly half that of the imaginary inde-
pendent resistors. Assuming both transistors
are absolutely identical in every parameter
and that all equivalent resistors have the same
value, the circuit would act in the same way as
before; the potential at B would equal that at
C, A would equal D and the quiescent collector
potentials would be the same.

Each transistor would be able to draw the
same emitter current as before because we have
halved the value of the emitter resistor and it
will have twice the current flowing through it.

If we now reduced the value of R6 the poten-
tial at D will increase and more base current
will flow in TR2. Several things now happen
simultaneously, the potential at C will rise to
become 600mV less than D and the potential
at TR2's collector will fall because we are pass-
ing more base current; however that is not all!
Because C and B are the same point (electrically)
the potential at B will also rise; there will be
less current drawn into the base/emitter circuit
of Till and TR] will conduct less between col-
lector and emitter and thus its collector -poten-
tial will rise.

R6 Notice that there is a "see -saw" action; TR2's
collector voltage falls and Till's rises. Increas-
ing the value of R6 to a value greater than Rl
would produce the opposite effect. If Rl and
R6 were photo conductive cells and 111 was illu-
minated by a standard source you can see that.
provided both cells have identical photo -resistive
characteristics, our circuit would show up dif-
ferences in lighting levels falling on the two

R7 cells. The difference would be seen both in mag-
nitude and direction if a centre zero meter wasova used as the voltmeter (MEl).
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PRACTICAL CIRCUIT
We have, of course, assumed ideal characteris-

tics so far and unfortunately it is impossible to
get perfectly matched transistors-or for that
matter resistors. Our practical circuit takes this
into account and we compensate for slight dif-
ferences in emitter current drawn by the two
transistors with VR1 in Fig. 7.2.

As there is no centre zero meter on the Demo
Deck a diode bridge is used to feed MEI.; the
diodes ensure that current always flows the
same way through the meter, irrespective of
whether TR1's collector is more positive than
TR2's or vice versa. We therefore will not be
able to see the direction of difference signals.

Wire up the circuit of Fig. 7.2 on the Demo
Deck (Fig. 7.3) but initially make sure the cir-
cuit is broken at point X and temporarily con-
nect a shorting link between both transistor
bases (this is for setting up purposes to ensure
that both transistors have identical bias condi-
tions while we compensate for variations in
their parameters). Set VR2 to the top of its track
so that plenty of bias current is available; if
you have a multimeter measure the collector
potentials and see if you can tell whether both

\;1/41

PCC2
ORP12,

VR2
5kI1

RI
10k12

TR1
BC108

R2
1k12

Di
0A91

R3 1k11

D3
0A91

D2 D4
OAS1 0A91

ME1
1mA

transistors are passing identical current-one
will almost certainly be conducting more than
the other.

Imbalance will be shown on MEl but the
direction of imbalance will not be obvious. The
difference in collector currents is caused by
slight differences between the transistors' base/
emitter voltage drops and can be compensated
for by adjustment of VR1. The latter should be
set so that ME1. reads zero and it should then
stay at zero irrespective of what bias current is
then applied to both transistors from VR2.

Remove the shorting link and connect up the
photo conductive cell (PCC1) together with R6
and R7. The bias on TR2 will now be dependent
on the amount of light falling on PCC1 and this
-almost certainly-will be different from the
last bias setting we had on TR1 from VR2; as
a result MEl will show a large deflection. Care-
fully re -adjust VR2 until ME1 again reads zero:
thus restoring identical bias currents on both
sides. Any small variations in lighting level on
PCC1 will now show a positive indication on
MEl and the reading can be made extremely
sensitive by shorting out the voltmeter series
resistor R3.

RI
100I2

R4
loon

RS
1kI2

TR2
BC108

IL
TEMPORARY SHORTING LINK

Fig. 7.2. (above) The
practical differential
amplifier circuit.

Fig. 7.3. (right) Layout
and wiring of Fig. 7.2 on
the Demo Deck.

O
VR1

O
VR2

R6
10k12

PCC1
ORP12

BIT
9V

R7
2-2k0

PHOTOMETER
If you have another

ORP12, try experiment-
ing with a simple photo-
meter by discarding R1
and re -connecting R8,
PCC2 and VR2 as shown
in Fig. 7.2. When identi-
cal illumination falls on
PCC1 and PCC2 adjust
VR2 so ME1 reads zero;
from then on any differ-
ences in light level on
the two cells will show
as an indication on ME1.
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electronics
lookI really

mastered

RAPY

... practical
...visual

...exciting !

no previous knowledge
no unnecessary theory

no "maths"

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

1/ BUILD AN
OSCILLOSCOPE

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

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

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

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, 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.

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

I

F EE
POST NOW

R for
BROCHURE

I or write if you prefer not to cut page

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:

we do not employ representabres

BLOCK CAPSNAME

ADDRESS PLEASE FEB 54

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

£19.50
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
857400
8N7401
857402
957403
857404
8N7405
857406
857407
857406
857409
8141410
6N7411
857412
857413
857416
8N7417
8507420
8517422

16p
16p
16p
18p
18p
18p
38p
389
20p
209
17p
27p
38p
32p
47p
47p
16p
550

25 I 25 1 25 1 25
15p 857423 65p 50p 857450 16p 15p 857489 8.08p -5-85p
16p 8/47425 55p 500 S57451 16p 150 957490 749 72p
lop 857427 49p 46p 8/0453 18p 15p 857491 1.109 1.049
15p 857428 77p 729 8147454 18p 15p 9147492 74p 72p
159 857410 16p 15p 857460 16p 15p 857493 74p 720
15p 857432 49p 480 857470 33p 29p 857494 85p rzp
86p 857433 94p 82p 857472 33p 29p 857495 85p 729
up 957437 72p 690 8N7473 410 399 857496 959 929
18p 857438 729 S9p 857474 419 389 8574100 1.809 1'759
18p 857440 16p lop 857475 50p 47p 9574104 1.099 1.062
159 857441 74p 70p 957470 44p 43p 8574102 1.09p 1.060
259 857442 74p 70p 8N7480 73p 700 5N74107 441, 42p
36p 857443 1.489 1.87p 857481 1.32p 1 - 26p 8574110 619 59P
29p 857444 1-48p 1-87, 857482 97p 95p 5574111 1-87p 1-27p
439 8147415 2-009 1-92p 857403 1.20p 1 -15p 3574118 1.100 1.050
43p 857448 1-07p 1.029 857484 1.10p I.05p 8574119 1-47p 1.37p
15p 957447 1-100 1.08p 857485 3.969 8.85p 8574121 44P SIP
509 1957448 1-10p 1.04 857486 369 85p 6574122 1.54p 1.43p

Devices may be mixed to qualify for Price Breaks
100 Plus less 10% off 25 plus break

Linear Integrated Circuits
301 DIL
301 Ton
301 8 PIN DII,
30IA DIL
301A 2099
30IA 8 PIN OIL
397 DIL
307 TO99
307 8 PIN OIL
308 TO99
108A TO99
709c DIL
709c TOO

50p 723c
550 23c
46p 7741e
69p 741c
699 741e
88p 747c
69P 748e
62.9. 7484

6 14.45p 27

5409 1458
35p 3046
Sip 7503

DLL
TOW
8 PIN DII,
14 PIN DIL
TO99
DIL
DIL
TOSS
OIL
TO99
DIL
DIL

Hp
958
889
385
41p
46p
39p
41p

1 - 27p
1.279

64p
1-27p

Electrolytic
Capacitors

4 VOLT
47µF 642
1000 6fp
2200 64p
3300 649
1000pF 13p

47005P 29p

6-3 VOLT
33tif 6fp
68µF 64p
1500 6fp
4700 llp
6800 13p
1500pF 18p
22000 18p
3300pF 26p

10 VOLT
220 6fp
47µP 6fp
looAF 64p
nopf Op
3305F 10p
47014F 109
1000µF llp
15005F 20p
22000 24p

16 VOLT 40 VOLT
15AF 64p 474P 64p

6fp 1005F 9p
68pF 6fp 1500 10p
1500 Bp 2200 lip
2200 9p 4705F 19p
680p5 17 6800 25p
10000 17pp 1000ttF 25p
1500AF 25p 22000 44p
20000 43p

25 VOLT
105F 6fp
225F 649
47µF 649
1000 Bp
150uf 8p
22014F lop
470pf - 13p
680pf 20p
10000 22p
22000 39p
S0000 68p

40 VOLT
6-80F 64p
15gF 61p
530 61p

63 VOLT
imE
2.2pF
4-7pF
6-80F

22pF
10pF

68pF
100pF
150pF
2200
330µF
4700
10000

6fp
6fp
6fp
619
612
6fp
10p
llp
13p
19p
22p
26p
44p

Transistors
ACI 07 18p
AC128 14p
AC127 159
AC128 18p
AC142K 22,
AC141K 209
AC176 1611
d.C187 18p
AC1875 20p
AC188 13p
ACD38K 20p
ACYI7 24p
ACY18 SOP
At7V19 259
ACY20 22p
ACY21 239
ACY22 189
ACY30 889
AD140 40,
AD142 44p
ADI43 39p
AD149 889
AM50 60p
ADl61 299
.11/162 299
AD M/P 50p
AF114 14p
AH15 140
AF116 149
AP117 14p
AF118 92p
AF124 27p
AF139 399
AF239 419
AL100 77p
AL102 66p
AL103 55p
ABY26 Sip
ASY27 40p
AU103 991
AI7110 £1.10
1.I7111 77,
30107 91,
30108 9p
B0109 Pp
BC113 1609
BC116 16p
BC725 18p
130126 259
11C132 189
30134 18p
BC13.5 189
BC137

BC138 36p BF260 29p
130142 389 10129 113p
Bela 33p BF330 189
210144 309 115390 87p
13C145 28i' BFX84 289
30147 9p BFX85 85p
BC148 90 BPX86 229
BC149 9D BFX87 280
110153 16p 139188 28p
ac304 179 BFY50 lip
BC157 13p BFY51 17P
BC158 12p 331,252 17p
BC159 149 BFY64 8911
110187 13p BFY90 79p
EMS lip B8X20 199
BCI69 llp 0407 Up
BC177 15p 0426 389
BC179 159 0428 alp
50182L 9p 0450 179
30183L 9p MY8111 85p
BCI84L Pp 422811.2 42p
30185 Sap .511'8113 859
BC212L llp 3648121 33p
BC213L 11p M58122 449
BC214L llp 1128123 60p
BC258 -9p NKr/112SP
BC259 9p 55221228p
1102137 149 NET214 259
80268 15p NKT217 55P
BC300 40p NKT261289
Rom 320 NKT271 209
30302 30p NICT274 20P
BC303 50p NET275259
730304 40p 5ICT403 719
BCY70 17p NKT405 839
BCY71 37p 5KY803F
BCY72 17p 669
110123 869 511T81343-
1313130 500 . 88P
30131 680 NKT674 269
330132 90p NKT577G
11D135 24P
BD1M SOp

42P
NKT71382P

BD141 21-87 NKT773279
333142 500 0019 559
136'159 33p 0020 55p
BF173 28p 0023 880
35177 Up 0025 28p
BF178 299 OCH 339
35179 35p 0029 33p
35194 159 0035 889
BP195 170 OC.66 Up
RF244 270 0041 149

0044 14p Diodes &
0045 14p
OC70 Sap
0071 149 Sp
0072 149 8p
0081 14p Sp
0083 222 10p
0084
TIP29A 58p28p

229
17p

TIPHA 64p 179
gIpsik Hp 15121 159
TIPHA 78p 18193 90
21533 446 18131 llp

18132 189
181920 Sp
18922 Pp
18923 139
18940 6p
AA119 llp
AA129 llp
AA213 116
AA2I5 14p
AA.217 14p
BA100 169
BA102 MP
BA115 Sp
BA144 14p
BA145 220
BA154 14p
BAX13 14p
BAX16 14p
SIA218 1.91/
BAY31 flp
BY100 I9p
BY128 16p
32127 19p
BYX10 249
OM 19p
01.9 llp
0A10 24p
0A47 Pp
0A70 SP
0.473 llp
0A79 8p
0.481 9p
0A85 llp
0A90 8p
0A91 80
01.95 Sp
01.200 llp

TIP34A
21.54

TIP15A
22.53

11538A
9819

TIP41A 799
TIP42A Pip
25706 13p
250930 2119
251131 22p
251112 5311
251613 22p
251711 25p
252904 40p
252904A

44p
252905 48p
252024 189
252926 10p
253053 28p
253054 55p
251055 529
253405 a4p
253661 579
253702 9p
253703 9p
2143704 flp
253705 Pp
2/43708
253707
253708
255709 9p
253710 9p
253711 Pp
253794 179
2213810 28P
40361 500
40362 50p
40636 50%,

Rectifiers
15914
15916
154148
1844
154007
18113
18120

MULLARD POLYESTER'S
MULLARD POLYESTER CAPACITORS C280 SERIES
2.50V P.C. mounting: 0-01µF, 0.013µF, 0 22gF,8}11.0 33P.F.0 04781F.0-0541F.49.01PF,Iill
0.15µP. 0.V5P, 501.0.33µF, 70.0.47µF, 9120 Hiff,12p.1-08a,14p.1.58iF,220.2.211F. 2711

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001µF, 0.0015a, 0.0022;iF, 0.00335F, 0.0047µP. 2h9.0 -0068µP, 0-040, 0010µL
0.0229P, 0.033µF, Up. 0.047µF. 0.068µF, 0-1µ5, 41p. 0.159Y, 6Ip. 0-22µF,Sip. 0.335F,
12p. 0.478a. 149.
nos% 0-01µP, 0.012µF, 0.225.F, 0-033µF, 0.047µF 0-0685F, 3p. 0.152 81p. 0.15gF.419.
0.2255, 5}p. 0.335F, 0.479F, 81p. 116807, 129. 1.055. 14111.

VOLUME CONTROLS
Potentiometers
Carbon track 500 it to 2.251 0
Log or Linear
Single 18p. Dual gang (stereo) 44p
Single type with D.P. switch lap extra.

SLIDE POTENTIOMETERS
58mm, TRACK
SINGLE GANGED, LOG or 1,15 15 to 111.
45p each
TWIN GANGED, LOG or LIN 15 to 5005.
56p each.
CARBON SKELETON PRESETS
Small high quality type (linear only).
All valves 100.5 met
-.1 watt 51p each
-24 watt 6$p each

VEROBOARD els 0.1
Matrix Matrix

211n x 3Iin 19p 28p
2Iin x 5In 280 28p
351n x 3Iin 289 /113p

31u2 x 5in 839 32p
5in x 17-m (plain) 949 -
Vero Pins (bag 0135), 22p
Vero cutter. 509; Pin insertion Tools (0.1 and
0.15 matrix) at tan.
SLIDE SWITCH
13280 llp each. D.P.D.T. 139 each.

MINIATURE NEON LAMPS
240V or 110V 1-4 5p, 5 plus SIP each.
MINITRON DIGITAL
INDICATOR TYPE 30I5F
Reads 0-9 and decimals
(Data Sheet on request)
ONLY El -50
16 OIL Socket 33p
Driven by 7447 61.05

RECTIFIERS
P.I.V. 1 AMP 1-5 AMP

50 154001 44p 224001 80
100 154002 OP PL4002 9P
200 154003 5tp PL4003 10p
400 154004 619 PL4004 10p
600 1114005 80 21,4005 180
800 IN4006 Op PL4006 15p

1000 1214007 109 224007 200

BRIDGE RECTIFIERS
P.M 1 AMP 2 AMP 5 AMP

50 83p 58p /I'M
1 85
200 37p 60p 61.9811
400 409 HP 22.159
600 44p 68p 22.42p
800 49p -

10 AMP

22.20p

2231P
£2.420
12.75p

THYRISTORS
PIV 50 100 200 300

1 Amp 28 25 41 44
3 Ampa 44 50 00 --
7 AMPS - 116 1-01

400
68
56
1-24

RESISTORS
5 watt 5% carbon 1p each

watt 10% carbon 1peacb
1 watt 10% carbon 216 each
Range 10 ohms to 4-7 meg.
1. watt m/o 2% 89 each
Range 10-1 fncg ohms

BARGAIN

PACKS

Unmarked
Packs

Pack of 25
154148

55p

Pack of 10
30108 55p
BC107 55p

(Plastic can)

Pack of 10
Plastic BCI09

55p

Pack of 10
BC169 552

(unmarked)
but tested

252645
(unmarked)

83p each

Pack of 10
2529260 55p

unbranded but
tested

Unmarked but fully
tested

253055
1-9 811p
10 plus 27p

FULLY
MARKED
TYPES

AD161, ADM

1 9 599
10 plus 53p

BC107-BC108
136109

1-9 es
10-99 Sp
100 plus

BC 10.21.1-3-4-212-4
1-9 981
10 plus Sp

AC127 or AC128
1-9 13p
10 plus 12p
100 plus llp

ZEN ER
DIODES
400 MW 5%
Moisture
BET 88 Range
All voltages
33-33 Volt -

Pp each

1 watt 5%
All voltages
13-13-200 Volta
149'eacb

10 watt 5%
All Voltage.
7.5-100 Volts
51p each
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Readers Letters
Transistor Point Volume

As a complete beginner to elec- I have completed the Audible
tronics at the time of buying the Indicator Warning unit and amfirst issue of EVERYDAY ELEC- very pleased with the result, but
TRONICS, I found great difficulty in it seems to be too loud. Would
differentiating between transis- it be possible to install a volumetors of types pup and npn as control?
shown on circuit diagrams.

I therefore devised a method of
remembrance by saying that pnp
--- point in plate.

The volume may be reduced byThe "point" and "plate" re- putting a low value resistor inferred to of course, being the series with. LS1-try 100 ohms."emitter" and "base" respectively
We have unfortunately, misledof the standard transistor con- some readers. The text statedfigurations. Knowing this, it fol- "Two inputs are provided onelows, that if the "point" is away

Guitar Impedance being rated at 5mV which is suit -from the "plate" then the tran- able for low level signal sourcessistor is of type npn. Ref. your General Purpose such as 200 ohm microphones orPossibly this sounds rather ele- Amplifier. I note you refer to guitars." By this we did not meanmentary, but I find it useful even guitars as being in the 200 ohms 200 ohm guitars but simply thatnow and hope other readers may (impedance?) category. Well this a guitar could be inputted into thealso. just 'aint so. With one exception, low level socket. Most guitar pick-C. C. Cullen. every guitar I have ever owned. ups are around 50 kilohmsThetford. used, or experimented with has impedance.

in telephone tapping, room "bug- periencing, say-"The life of theging" and other forms of honeybee-from brood chamber
snooping taking place these days, to outcast, edited and condensedI began to wonder if it will ever on tape to a two hour, never tobe possible to "listen in" to an be forgotten, experience."
animal's mind. The thought was Or, if you want thrills, what
prompted by watching the dog, about "Be the horse that won theasleep in front of the fire, her Grand National-jump Becherspaws twitching, nose wrinkling, Brook, feel the bit in your mouthears moving, as she presumably, as you clear Valentine's."
dreamed of a great chase. I would like to experience theIt is easy enough to detect soaring flight of an eagle, or the
brain waves by means of an elec- across the globe flight of thetronic, encephalograph, but what arctic tern, to join in the migra-
a fascinating world might be tion of the wild geese, or go with
opened to us if we could share the salmon, down to the sea.the visual, alfactory, and other Impossible, do you say? 1sensations experienced by the don't think so, much strangeranimals, birds and insects which things have happened. Perhaps,share our planet. in the next ten years, we shall seeSome very complex equipment suitable circuits and construe -would be needed to translate, for tional details in EVERYDAY ELEC-
our appreciation, the pleasurable TRONICS! There are snags ofsensations of the dog on finding course, I would not wish my owna putrefying old bone. "brain waves" to become avail -The possibilities are almost able without my consent. And
limitless. I can visualise the there would be many organisa-
family sitting gathered around tions that would attempt tothe equipment in the evenings obtain information of this kind-
(the television ignored) and ex- for our own good, of course!

Ruminations
By Sensor

The I -C, and the Haggis
I wrote recently in "Rumin-

ations" (April 1973) drawing
some comparisons between an in-
tegrated circuit and a haggis. 1
concluded the piece by observing
that I had yet to hear an address
to the I.C!

A reader in Hull has written
one for me, based somewhat ir-
reverently, on the Lord's Prayer.
With apologies to anyone who
may be offended, I offer a "Creed
for Semiconductor Men."

"I believe in epitaxial growth,
in the planar technology, and the
diffusion of silicon."

Are You Receiving Me?
When reading of the increase

Everyday Electronics, ht -e 1973

J. Welch.
Shoreditch.

had a d.c. resistance of between
10 kilohms and 50 kilohms. So the
nominal impedance must be at
least that high. The exception has
a measured resistance of 10
megohms. No, 1 don't understand
it either, but it works well into a
high impedance valve (EF 86)
amplifier.

This fallacy about guitars is re-
peated regularly in your family of
magazines and just does not have
any factual basis, except perhaps
for the home-made pick-ups
featured at various times. I would
suggest you check this with any
reputable guitar manufacturers.
and stop this rather silly "old
wives tale."

If you treat a guitar as a rather
inefficient ceramic cartridge you
won't go far wrong. (Still a good
mag. though.)

A. Gamble,
Ormskirk.
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MANY readers may be sur-
prised to find that they can

make their own printed circuit
panels and, provided you follow
our instructions, the result is
well worth a little time and care.

There are  one or two firms
selling p.c. board "construction
kits" and these are generally
excellent to start off with. The
alternative-which will probably
be cheaper if a number of boards
are likely to be made-is to buy
the board, resist and etchant indi-
vidually in reasonable quantities.

SINN)

There seems to be something
of a shortage of single sided
copper clad paxolin or fibreglass
board at the moment, but the
larger suppliers should be able
to help if your local dealer can-
not. Incidentally, the fibreglass
board is more expensive but
should preferably be used where
heat or moisture are present, e.g.,
for car gadgets that are fitted
under the bonnet.

The resist can be either paint
(Humbrol model type) available
from model shops, or you can
use one of the p.c. resist pens. A
recently announced pen is now
available from G.S.P.K. (Sales)
Ltd., Hookstone Park, Harrogate,
HG2 7BU, Yorkshire. The pen is
priced at 60p and postage and
packing are 10p. The ease with
which such a pen can be used
probably makes it worth the
extra cost.

Having talked about the p.c.
board we can now look at this
month's projects and first at
the one that uses a p.c. board
both for component mounting
and to form a "keyboard!"

Mini Organ
There should be little trouble

with component buying for the
Mini Organ-the p.c. board may
be difficult to get but this has
been mentioned above. Other
problems should be limited to
some resistors-try Electrovalue
of 28 St. Jude's Way, Englefield
Green, Egham, Surrey, for these
-and the two push-button type
switches. One of the larger sup-
pliers should be able to help
with the push -buttons although
they may not be exactly the same
style, as those shown in the
photographs.

Small 75 ohm speakers are
generally available for about 50p.

Cassette Tape Amplifier
Looking through the ad's in a

recent issue we were amazed
at the price differences for a
matched pair of AD161/162's as
used in the Cassette Tape Ampli-
fier. Although these are not that
expensive, the prices vary by
relatively large amounts; it just
shows that it can be worth look-
ing around even for transistors!

Aside from the above note
there are no particularly help-
ful hints we can give for buying.
The bridge rectifier can be almost
any type of adequate ratings-
there are a number of different
types available from advertisers.

Incidentally, the current quoted
for both the transformer and the
rectifier are the minimum ratings
-if the one you get is quoted
as having a higher current rating,
this is suitable.

Rain Alarm
If we keep publishing straight-

forward designs like the Rain
Alarm the need for this page
may disappear since we find it
difficult to give advice on buying
components that are all readily
available. A case for this unit
can be any suitable box or can
be made up from an aluminium
chassis and a wood or perspex
front panel.

New Products
Not a completely new product

but an improved version of a
well-known existing amplifier;
the Radio and TV Components,
Viscount III. This amplifier has
been uprated from 14 to 20 watts

r.m.s. per channel with no price
increase (except for V.A.T. of
course).

However, if a complete Vis-
count audio system is purchased,
the V.A.T. increase is not passed
on to the customer.

The latest amplifier, designated
the R102, has a frequency res-
ponse of 40Hz to 40kHz±3dB and
incorporates Le.t. input stages,
the price of the amplifier is
£24-20.

Readers of E.E. have a chance
to win one of these amplifiers,
together with a record deck and
speakers, in this month's com-
petition-see page 304 for details.

Kabi (Electrical & Plastics)
Limited of Cranborne Road,
Potters Bar, Herts., have intro-
duced a new series of compart-
ment trays which have a wide
range of uses. The range com-
prises four sizes. 514 X 7 X112
inches, 6 X 1058 X 112 inches,
6 X 1034 X 112inches and 614 X
12 X 2 inches.

All models except the last
quoted have fixed compartments
of various sizes and all are formed
in strong plastic which will give
long service in normal usage (see
photograph).

The largest model has move-
able compartment modules, each
module being capable of sub-
division, so that compartments of
virtually any size up to the total
dimensions of the tray can be
formed.

The trays are ideal storage
units for electronic components-
and, in fact, anywhere where
small parts have to be stored.
Most are available in a range of
colours at prices ranging from 45p
to £1.50 each according to size.
The trays are complete with clear
plastic lids, having a hinge and
snap fixing, and could accommo-
date small tools as well as com-
ponents.

326 Everyday Electronics, June 1973



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 to a 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's superb stereo
FM Tuner unit is obtainable for only £25.

Guarantee If 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 rammed to us within 2 years of the
Purchase date. There will be a small charge for service thereafter_ No charge for postage by surface mail. Si, marl
charged at east

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

Telephone: St. !yes (04806) 4311
Reg. No. 393594

Specifications
Output -30 watts music power (10 watts per channel R.M.S. into
3 n).
Inputs- Mag. P.U. - 3mV correct to R.I.A.A. curve 20-25,000
Hz ± 1dB. Ceramic pick-up - 50mV. Radio - 50 to 150mV.

lAux. adjustable between 3mV. and 3V.
Signal to noise ratio- Better than 70dB.
Distortion- better than 0.2% under all conditions.
Controls - Press buttofis for on -off, P.U., radio and aux. Treble
+15 to -15 dB at 10 kHz. Bass +15 to -15 dB at 100 Hz.
Volume. Stereo Balance.
Channel matching within 1dEl.
Front panel-brushed aluminium with black knobs.
Project 605 comprises Stereo 60 pre-amp/control
unit. two 2-30 power amplifiers, PZ-5 power supply £29 95unit the unique new Masterlink. leads and instruc-
lions manual complete in one pack. Post free Plus 10% V.A.T.

To SINCLAIR RADIONICS LTO.,ST. IVES, HUNTINGDONSHIRE PE17 411 1

Please send Project 605 post free 0 Details and list of stockists 

Name

Address

for which I enclose E29.95 cheque/money order/cash. E E6,,73
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SINCLAIR IC12 £2.00

....;,. MI
Max supply Volts 28. Power 6 Watts
rms. Complete with free printed cir-
cuit board and 44 page instruction
booklet.

KITS FOR IC12 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 £1.45. Stereo version
with balance control £330.
POWER KIT FOR IC12
A sot of components to construct a
28V 0-5 Amp POW.;r supply £2-27.
Also suitable Sinclair PZ5 £3 97.
POWER KIT FOR IC
TOMORROW
A set of components to construct a
35V 1 Amp power supply £2.97.
LOUDSPEAKERS FOR
THE IC12
8 ohm types." £1.00. 5" x 8" £1-45.

a

PREAMPLIFIER KITS
Type 1 for magnetic pickups, miss
and tuners with 3 position equalize-
lion switch. Mono model £1-20.
Stereo model £2.20. Type 2 for
ceramic or crystal pickups. Mono
60p. Stereo £1.20.
SEND S.A.E. FOR FREE LEAFLET
ON KITS AND TBA651.

SWANLEY IC
TOMORROW £2.50
The World's most powerful IC
amplifier. Similar to the above but
operates at 35 Volts max supply and
gives 12 Watts 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
= et -=..ot i, e.: ,i 111 i Z1 r.1 /-\1 p.

11 -5 + 4o. ^-..antles Ar.

44141.111.11,
Z30 £3.50 Z50 - £4.25
PZ5 £3.97 PZ6 £6.40
PZ8 £6.60 Transformer
AFU £4-50 for PZ8 62-95
Stereo 60 £7.80 Project 60

tuner £16.80

S-DECS AND T-DECS
S -Dees El -44
T -Dees £2.138
p-Decs A £3.00
16 dii IC .446611W.
carriers £1-20

'EXECUTIVE
(CALCULATOR £55.

IC RADIO CHIP
TBA651 £2.10
The World's most advanced IC radio
chip. Contains OF Amp, oscillator,
mixer. IF Amps, wide range AGC
circuitry and voltage stabilizer. With
data £2.10. Send S.A.E. for free
!cutlet on chip and kit.

PROJECT 60 KIT £2.50
O., extremely popular kit contains
the extra capacitors, din plugs and
sockets, cables and tuseholder
needed to complete Project 60.

SWANLEY ELECTRONICS
32 Goldsel Rd., 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 10o post free.
Send S.A.E. for free 8 page book on IC TOMORROW, IC12 kits and TBA651.

QUALITY COMPONENTS - BUDGET PRICES

PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this fascinating three -channel unit from a kit which contains all com-
ponents needed to produce a reliable and entertaining display. Takes Its
drive from the speaker terminals of a record player, tape recorder or portable
radio. WIII provide a brilliant 2Kw of light, using normal 240 volt coloured
lamps_ Price per kit ,. £10.40

HALF PRICE CABINET OFFER
As a special introductory offer, one of the metal cabinets described below
will be supplied with each kit at the additional price of only 70p. At this
fantastic give-away price, stocks of cabinets are certain to disappear fast,
sosend your order today to avoid being disappointed. Please note that this
special offer Is not available separately.

METAL CABINETS
These attractive steel cabinets are PVC covered in a range at colours, and
offer a really economically -priced unitfor the home constructor.The chassis,
which has a white PVC finish, provides an easily accessible building area.
with an integral fascia panel. The cabinet is supplied complete with rubber
feet.
Colours available include Green, Grey, Black, White, Blue and Brown.
Every effort will be made to supply a selected colour, but please give
alternatives if possible.

Approximate size in inches Price
w d

8 6 3 £1.45
11 6-1- 3 £1-85

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

FIXED VOLTAGE REGULATORS
T0.3 case. Gives stabilised supply, MVR 5 volt, MVR 12 volt, MVR 15 volt.

All priced at .. £1-65

CONTACT FLUID PEN
Contains a special oil which cleans and lubricates contacts and bearings.
Helps to eliminate arcing. Supplied In a snorkel dispenser with pocket clip.

Price each .. 60p

Our CATALOGUE, priced at 25p post free, shows the majority Of the R.S.
range of professional components. Most of these are available by return
of post.

All orders over 500 POST FREE. S.A.E. with all queries please.

CELECTRON-E
P.O. Box No, 1, Llantwit Major, Glamorgan, Wales, CF6 SYR

B.H. COMPONENT FACTORS LIMITED
SPECIAL RESISTOR KITS (;W 5% or -1.-W 5% CARBON FILM)
10E12 Kit: 10 of each Eli value, 10 ohms -1M. a total of 610, £2-80 net
25E12 Kit: 25 of each Eli value, 10 ohms-IM, a tonal of 1,525, £6.50 net

POLYESTER CAPACITORS MULLARD C280 2.50V
0:0 01,0 015,0 022. 0 -033, 0 047, 3p each; 0.068, 0 I, 0  15, 4p each; 0.22,
5p; 0.33, 7p; 0.47, 8p; 0'68, 10p; 1.0, 13p; I 5, 20p; 2 2. 23p.

MULLARD POLYESTER CAPACITORS 0296 SERIES
160V. (oF) 0.01, 0015, 0022, 2p; 0.047. 0068, 3p; 0.15, 022, 4p; 0-33,
Sp; 0.47, 6p; 0.68, I 0, 10p.
400V:(gF)0 001,0 0015, 0 0022,0 0033.0 -01, 2p; 0.015,0.033, 3p;0 068,4p,
MINIATURE ELECTROLYTIC MULLARD C426 SERIES (5p each)
(//F, V) 1!63, 4;40. 8,40. 10'40. 1064. 16140, 20:64, 25;25, 32'10, 4016, 64 10,
80+16, 80,25, 100!64, 125116, 200'6.4, 200,1 0, 320/6.4, 125,10.
MULLARD C437: (yrFN) 64:64, 9p; 160.25, 9p: 16040, 11p; 6406 4, 9p;
1600;'64, 14p.

ELECTROLYTIC CAPACITORS. Tubular and large can
(pF V) 25'50, 3p; 4'10, 10!25, 16.15, 20,25, 25;15, 25125. 40.6. 64110, 200:6.
250,10. 4p; 10'6, 1060. 25'50, 3250. 50 10. 6425. 100.25. 5p; 5050, 64,40,
250;15, 1,000 3. 6p: 100 50, 250 25. 400 1.0. 500 10. 500 12. 640;10. 1,00016.8p;
500.25, 10p; 50050, 12p; 1,000112, 10p; 1.000;25, 2,000'12, 250012, 15P;
1,000:50, 35p; 2,000:'25, 2.5P; 2,500125. 30p; 2.500150, 55p: 3,000,50, 65p;
5.000 50, 85p; 1,000'100, 60p; 8/350, 12p; 16;350, 17p; 321350, 22P.

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, IK, 1 K5, 2K2, 3K3, 4K7, 6K8. (rtF) 0.01, 0.015, 0.022, 0-033,
2p. 0-047, 30v, 3p. 0.1, 30V. 4p. 0'I, 100V, 5p.
CARBON FILM RESISTORS 4W 5 %. 10 ohms -2-2M, 1.,W 5 %, 10 ohms-

p each or 100 for 55p; 1,000 for £4.
METAL FILM RESISTORS 1W 5% 10 ohms -10M, lip each or 100 for
Vcroboard 0 - I

x Sin 25p
x 3iin 23p

35 x Sin 29p
35 x i5ie 25p
24. x lin 2 for 12p
24 x Sin (plain) -
2.4 x 3.2in (plain) -
5 x 3.iin (plain)
Insertion tool 54p
Track cutter 40p
Pins, pkt. 25 8p

0 15
25p
17p
30p
25p
12p
12p
lip
20p
54p
40p
8p

1N4001
/N4002
IN4003
IN14004
IN914
.u1_914
0071
0075
0083

6p
7p
8p
9p
6o

30p
12p
15p
18p

QUANTITY DISCOUNT
SPECIAL BULK BUY PRICES

ARE AVAILABLE BY
QUOTATION FOR LARGE
PROJECTS AND TRADE.

VAT10%r'n" be added)
to the total order
value inc. P. & P.I

Screened wire, yd. 5p
Twin screened wire, yd. 9p
Stereo s., wire, yd 9p

2 pin DIN Plug, lip; Skt.,IQuad screened wire, yd 19p
0p, 3 pin DIN Plug, 130;

Skn., 10p. 5 pin DIN Plug, 3 core urn. mains cable White, 3 yds 24p
Neon bulb 90V wire ended S for 20p

180°, 15p; Skt., 12p. Tran- Preset skeleton pots I K -I M 5p
sistor Equiv. Book, 40p.
Carbon pots 5K -2M log. & C.W.O. only. P. & P. /Op on orders below £5.
lin, single 15p, single with Discount: £10-10%, (10-1.5%.
switch 24p, dual 42p. 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 7050
Inouirics-S A E C)taloglic FREE. C,Pers ;hoer c,,:t

build an
electronic
nose...
A battery operated instrument which
responds to certain gases, vapours,
and smoke particles.
Applications include breathalyzer,
fuel vapour and firedamp detector,
air pollution meter, paint dryness
indicator, and gas leak locator.
Get the full easy -to -follow details in
PRACTICAL ELECTRONICS
out Friday, June 8th

PRACTICAL
ELECTRONICS

20p
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BINPRE-PAK
SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD

COMPLETE TELEPHONES
EX G.P.O. NORMAL

HOUSEHOLD TYPE

ONLY 95p
POST & PACKING 35p EACH

TELEPHONE DIALS
Standard Post Office type.
Guaranteed in working order.

ONLY 25p
POST & PACKING 15p

TESTED AND GUARANTEED PAKS
1129 4 4007p,V1,..fir,ec1,000

plastic

091 I0 te4d.S7,vja,r_heli mixed types 50p

8" 200 MixedSOP1iyrnId;,?.

50p

H4 250 Mixed vas a Appre
Sop

H7 40 ,W,,,,irzw.onudnst Mixed 50p
HSI 2 19,C.. TransistorP7ILighnsitive

1121 20 .onc2coodurTvfnsa...n 50p

H" 20 l'InTs7c117.arl'43v. 50p
Has 100 Miicd 01,:md

Mar
Goldbonded.50p

Unmarked_

50p

Hie 30 leadEzr.tr, .nra rar rs, NPN sop

1139 (0 Integrated Circuits.
1717 945 CuP

1140
20 10696 50NPN accededg-s P

1441
2 `e17;7117: SO p

UNMARKED UNTESTED PACKS
866 iso glisnr.rnaeilLurnty,?.iodee

SOp

aa' 200 2-PZ.74K4`.1g.F.Orir!eaZi 50p
Cerro.

984 10° Silicon

/

tty t,62100gA501
96I3° M911-19adned, 111916 y9Pes 5013

13-88 so sii.yr.x.oNcr2Iso,151INP Np
2N706A, BSY95A. etc.

50p

B1
50 PNP, AF Tri'd.rfrir6".'

6 40 i:SAVAM-i
Diodesg,

NIl 20 r.3 rz.,50iLicon Saud Rectifier, Sap

SOp

SOp

HIS 30 T;s-s'1.:Zifi- SOiA7,,,.7rP

"16
15

fga.
supplied

SOp

H2O 20 ry.,,,1,,u:tir,:.54=11Left.ifiers 50p
1134 15 ar.,,c.,,,i!.T3.nr..Germ.

soNPN P

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

£1 each

OVER

TRXISSTISOTCOKRS 1 30005000
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
Silicon planar plastic transis-
tors. Unmarked, untested,
factory clearance. A random

sampling showed these to be of remarkably
high quality.
Audio PNP, similar to ZTX500, 2N3702/3,
BCY70 etc.
Audio NPN, similar to ZTX300, 2N3708,I9
BC] 07/8/9, BCI68/9 etc.
Please state Audio NPN or Audio PNP when
ordering.
ALL AT 500 for £3, I ,000 for E.5, 10,000 for £40
P. & P. 10p.'1.000.

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RE,
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "G" NPN silicon similar ZTX 300 range
TYPE "H" PNP silicon similar ZTX 500 range

8
RELAYS FOR

VARIOUS TYPES £1
P & P 25p

VALUE ON ORDERS OF
ADDED £4 OR OVER
TO YOU SEE BELOW
Please read very carefully:
We will give a discount to customers who send
in an order for L4 or over. This discount will
be equal to the V.A.T. rate current at this
limo. If your order does amount to C4 or
over, all you need to send is the total
cost of goods and postage as stated
in this advertisement. No addition
for V.A.T. is needed.
V.A.T. for orders under f4:
If the total cost of goods plus
Postage and packing is less
than L4. kindly add 10%
fern in the f) to your
remittance. Incorrect
amounts will delay
your ors

A CROSS H CH GENERATOR
FOR £3.50 ! !

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 £3.50,
post paid.

A MUST for Colour T.V. Alignment.
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 mounted on
Printed Circuit Panels. Identification Chart
supplied to give some information on the
Transistors.

Please ask for Pak P.I. Only 50p.
10p P & P on this Pak.

1

FREE
CATALOGUEF

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

00000 Plastic Power Trestiscors
5 .n stock, more on way'

NOW IN TWO RANGES
These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available in
NPN or PNP at the most shatteringly low prices of
all time. We have been selling these successfully in
quantity to all parts of the world and we arc proud to
offer them under our Tested and Guaranteed terms.
Range.l. VCE. Min 15. HFE Min IS.

1-12 13-25 16-50
40 Watt 20p I9p 16p
90 Watt 24p 22e 20o
Range 2. VCE. Min 40 HEE Min 40.

1-12 13-1S 16-50
40 Watt 30p 28p 26p
90 Watt 35p 33p 30p
Complementary pairs rnamhed for gain at 3 amps.
lop extra per pair. Please state NPN or PNP on
order. ,

INTEGRATED CIRCUITS
We stock a large range of I.Cs an very competitive
prices (from 10p each). These are all listed in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available
This fantastically detailed conversion calculator
carries thousands of clsssified references between
metric and British (and U.S.A.) measurements of
length, area. volume. liquid measure, weights etc
Pocket Size ISP. Wall Chart 1SP.

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 15p each 1 Now new low profile
16 pin type at 16p each.f type

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

Substitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The Iliffe Radio Valve & Transistor
Data Book 9th Edition; 7Sp
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.

Postage and Packing 21 p.
Send for lists of publications
- N.B. Books are void of V.A.T.

III 1111 MN IN EMI
send me the FREE 13; -Pre -Pak Catalogue.

III NAME 1
ADDRESS

MINIMUM ORDER 50p. CASH WITH ORDER,
PLEASE. Add 10p post and packing per

M
ordergOVIEAMD1RMRAMM.

BI -PRE -PEAK LTD DEPT. E, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. SSO 9DF

TELEPHONE: SOUTHEND (0702) 46344 Reg. No. 820919
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USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL
AUTHORMES. ETC.

 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN STOCK
 OTHER RANGES TO ORDER

CLEAR
Type SW -100 100 x 80 mm.

60- 8023-80

100pA £3.80
100-0-100gA 8370
500µA 23.50
lenA 2340
20V. D.C. 23-40
50V. D.C. . 23.40
300V. D.C. 23-40
1 amp. D.C. 23.40

PLASTIC

6 amp- D.C. 23-40
300V. A.C. 23.40
VU Meter . 14-15

Type SD.830 82.5mm x I lOmm Fronts
lOmA - . £2.50
50mA 22-50
100mA S2.150
500mA £250
1 amp 12-50
5 amp 22.50
10 amp SE 50

50µA 22.75 5V. D.C. .. £230
50-0-50/A 22.70 10V. D.C. .. 1250
100/sA . 22-70 20V. D.C. - 22-60
100-0-100p.A 22-70 60V. D.C. .. 82.50
200µA 12.70 300V. D.C. 22.50
500gA 22.55 155. A.G. .. 22.75
1mA 12-50 SOOV. A.C. 22-75
5mA .. £250 VU Meter - 13.00

Type SD.640 63.5mm x 85mm Fronts
50nA 22.60 500mA 22.35
50-0-50µA 22-55 1 amp £2-36
100pA ... 12.55 5 amp 1285
100-0-100mA. 22.55 10 amp £2.86
20OµA .. 22.56 5V. D.C. 22.35
500p.A. . . £8 .85 20V. D.C. - £2.86

8286ImA 50V. D.C. £2-86
5ing. 12-35 300V. D.C. £235
10mA 62-85 15V. A.C. .. 22.40
50mA 8235 SOOV. A.C... 22 40
100mA 22.35 VU Meter 22.70

Type SD.460 46mm x 59.5mm Fronts
50p.A 12-40 1 amp 1845
50-0-50pA 22.85 5 amp 11215
100µA 22.85 10 amp. 22-15
100-0-100pA 1236 5V. D.C. 28-15
200µA £2.35 10V. D.C. 22-15
500µA . 22-20 205. D.C. 2215
lmA £S-15 50V. D.C. 12-15
5mA 22-15
10mA 22.15
50mA 2815
100m A 2216
500mA £2.15

3005. D.C. 22-15
155. A.C. .. 1210
SOOV. A.C. - 2220

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

501.4A
50-0-50pA
100pA
100-0-100pA
200pA

500-0-500pA
UnA
1-0-1mA
5mA
10mA

PANEL
Type FIR.135P, 411n. a 41in. fronts

50mA .... 1810
100mA .... 23-10
500mA .... 1810
1 amp 23-10
5 amp 1310
15 amp. 25-10
30 amp 2220
20V. D.C. 23-10
50V. D.C. 010

£8.95 150V. D.C. 28-10
£3-40 300V. D.C. 2840
23.40 15V. A.C. 2310
38-30 300V. A.C. 18-10
£330 0 Meter 1mA 1345
£820 VII Meter .. 28.95
£310 1 amp. A.C.. 2340
23-10 5 amp A.C.. 2810
28.10 10 amp. A.C.. 2210
2310 20 amp. A.C.. £310
23-10 30 amp. A.V.. 2810

50/..A
50-0-50/AA
100pA
100-0-100pA

500-0-500pA
lmA
1-0-1mA ..
2mA
5mA
10mA

Type MR.S2P. 21 n. square fronts
voice . 23 40 10V. D.C. .. 1320
50-0-50pA 22 85 20V. D.C. . 22.20 150mA ....
100p.A .... £2-85 50V. D.C. .. 1220
100-0-100µA 22.75 SOOV. D.C. 12.20
500pA 22.55 15V. A.C. £2.80
ImA 12 20 300V. A.C. 12-30
5mA 22-50 0 Meter ImA 22.30
lomA 22-20 VU Meter .. £3 -SO
50mA 12.20 1 amp. A.C.  £2-20
100mA £2.20 5 amp..A.C.. 32-20
500mA 22.20 10 amp. A.C. .22-20
1 amp 12 20 20 amp. A.C.  2220
5 amp 22.20 30 amp. A.C.  22.20

Type MR.ASP. 31'n. x 3}in. fronts
60µA 28-'0 105. D.C. .. 22-40
50-0-500A 23.00 20V. D.C. .. 22-40
100µA 23.00 50V. D.C. .. 12.40
100-0-100µA 3290 150V. D.C. ES -40
200pA 22.30 300V. D.C. 12-40
500pA 22.65 15V. A.C. .. 22.55
500-0-500pA 22 40 50V. A.C. 6855
lmA 22-40 150V. A.C... 52.55
5mA 1240 300V. A.C.. 55
10mA 12 40 500V. A.C. 22.55
50mA 22-40 13 Meter lmA 22.60
100mA 22-40 VU Meter . 23.70
500mA 22-40 50mA A.C.  22.40
1 amp 12 40 100mA A.C.  22.40
5 amp 1240 200mA A.C.  22.40
10 amp. 22-40 500mA A.C.  32-40
15 amp 12-40 I amp. A.C.  i2-40
20 amp 22.40 5 amp. A.C.  22-40
30 amp 12-55 30 amp. A.G.  12.40
50 amp 12-76 20 amp. A.C. 12-40
5V. D.C. 2840 30 amp. A.C.  22.40

Send for illustrated brochure on SEW
Panel Meters -discounts for Quantities.

POWER RHEOSTATS
High quality ceramic constmction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
exsatock. Single hole thing, fin. dia. shafts. Bulk quantities available.
116 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 90p. P. & P 10p.
50 WATT. 10/25/60/100/250/500/1000/2500 or 5000 ohms. 11-15 P. 1 P. 10P
100 WATT. 1/5/10/26/50/100/250/500/1000 or 2500 ohms. 21-65 P. & P. 15p.

50/1A £250
50-0-50AA £2.80
100pA 22.80
100-0-100/11 22.05
200pA 22-05
500µA . 21 86
500-0-500/sA 21-85
1mA 11-85
5mA 21.85
10mA 31-85
50mA 21.85
100m& £1.85
500mA 11.85
1 amp. £1.85

METERS
Type MR.38P. I 21 /32in. square fronts

200ma .... 21.75
aaomA 1175
tworaA 21-76
750mA .... 13:75
1 amp 11:75
2 amp Z1-75
5 amp 21-75
10 amp 21-75
3V. D.C. 21-75

caso 10V. D.C. .. 4115
22-10 15V. D.C. .. 111-75
22-10 205. D.C. s1-75
1195 50V. D.C. .. 21-75
11-95 100V. D.C. 11-75
21-80 150V. D.C. 111-75
11.75 900V. D.C. £D76
51.95 500V. D.C. 11-75
2275 7505. D.C. 21.75
11-75 15V. A.C. 11.85
51:75 50V. A.C. 21.85
21-75 160V. A.C. 21.85
21.75 300V. A.C... 11.85
21.75 500V. A.0. 21.85
21-76 Et Meter 1mA 11.85

VIT Meter . 22 SO

Type MR.45P. tin. square fronts
5 amp 1185
105. D.C. 21.85
20V. D.C. 21-845
50V. D.C. 21.85
300V. D.C. E1-85
15V. A.C. 12.00
300V. A.C 22 00
9 -Meter 1eA 22.05
VU Meter . also
1 amp. A.C. * 8125
5 amp. A.C.  21.85
10 amp. A.C. *21-85
20 amp. A.C. * 21-85
30 amp. S.C.* 21.85

"SEW" EDGWISE METERS
Type PE.70. 3 17/321n. x I 15/32in. x

211n. deep
seta 33.40 1600µA £805
50-0-50/sA 18-80 i,- 12-70
100gA SS.80
100-0-100trA 23-20 3005. A.C. 1270
ttooilA  .. sa-so VU meter 28-75

"SEW" BAKELITE
PANEL METERS

Type MR.65. 3fin. square fronts

25p.s 23-85
50pA 23.00
50-0-50pA 22.60
100pA - 12.80
100-0-100pA 12-50
500pA - 22-45
500-0-500mA 28.15
ImA 2815
1-0-1mA 22.15
5mA 22.15
10mA 1215
50mA - 2215
100mA 3215
500mA 12-16

1 amp 3215
5 alp 2215
15 amp 2815
30 amp 12-15
50 amp 12-1.5
55. D.C. 22.15
105. D.C. 22-15
WV. D.C. 22.15
50V. D.C. 2215
150V. D.C. 2245
300V. D.C. £2.15
50mV. D.C. IM.40
100mV. D.C. 22.40
305. A.C. £2.20
50V. A.C. 22-20
1505. A.C. 22.20
5005. A.C. 223:0
500mA A.C.  2215
1 amp. A.C.  2245
6 amp. A.C.  2215
10 amp. A.C. '2215
20 amp. A.C.  22 -lb
30 amp. A.C.  22-15
50 amp. A.C. 18-16
VU Meter 2840

Type 5.80 80 mm. square fronts
50µA 2850
50-0-50pA 28-40
100µA 28-40
100-0-1043pA 1880
500pA. . - 23.05
lmA 22.&5
20V. D.C. - £.2.86
50V. D.C. 22.85
300V. D.C. 22.86
I amp. D.C. 22-85

5 amp. D.C. 12.85
3005. A.C. - 22.85
VC Meter .. 23.70

"SEW" EDUCATIONAL
METERS

Type ED.I07. Size
overall 100mm a
90mm x 108mm
A new range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
3- mirror scale. The

meter movement is easily accessible to
demonstrate internal working. Available
In the following ranges:
50pA 25.50 20V. d.c. 2485
3.00p.A 15.10 50V. d.c. 14-85
lmA 24-85 300V. d.c. 2885
50-0-500 25-10
1-0-1mA 14-85 Dual range
lA d.c. 24.85 500mA/SA d.c. 24-10
5A d.c. 24-85 5V/50V d.c. 2510
105 d.c. 14.85

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality  Low inc.i  Immediate delivery

2-220 General purpose Bench Mounting
1 Amp 27.00
2.5 Amp 28.05
5 Amp 211-75
8 Amp 11530
10 Amp 122-50
12 Amp 223-60
20 Amp so-oo
25 Amp £5800
40 Amp 582-50

AUTO TRANSFORMERS
0/116/250V. Step up or step down. Tully
shrouded.

80 W 52.10 P. & P. 18p
100 W £2.70 P. & P. 18p
300 W 23.60 P. & P. 23p
600 W £5.25 I & P. 33p

1000 W 27.50 & P. 38p
1500 W 110 20 P. 4 P. 43p
2250 W 217.25 P. & P. 50P
5000 Pi IU 00 F. 2 P.21

230 VOLT A.C.
50 CYCLES

RELAYS
Brand new. 3 sets of
changeover contacts at
5 amp rating. 502 each.
P. 2 P. 2.0p (los lots 240)
Quantities available.

8-2603 Panel Mounting
1 Amp 27-00
2-5 Amp 28.05

Please add postage
ALL MODELS

INPUT 230 V 50/60 CYCLES
OUTPUT VARIABLE 0-260

VOLTS
Special discounts for quantity

MCA.220 AUTOMATIC
VOLTAGE
STABILISER

Input 88 125 VAC or
178 250VAC. Output 120V
AC. or 240 VAC. 200 VA
rating. 111.97, cam. 50p.

BH.00I HEAD
SET AND BOOM
MICROPHONE
Moving Coil. Ideal for
language teaching, com-
munications. Headphone
imp. 16 ohms. Micro-
phone imp. 200 ohms.
24-02. P. 2 P. 153.

240° Wide Angle ImA Meters
MW 1-6 00mm square 23.97
MW 1.8 80mm square £497

P. & P. extra

RP214 REGULATED POWER SUPPLY
Solid state. Variable output 0-24V DC up
to 1 amp. Dual wipe meter to monitor

-.71. voltage and current
Input 220/240V AC.

rC1 "M
Slza 185 x 85 x
106mm. 18 97
P. & P. 25p4.4

P5.200 REGULATEDREGULATED 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. Size 71- x 5.1 x
113.95. P. & P. 25p.

PS.10008 REGULATED
POWER SUPPLY
Solid state. Output 6, 9
or 12 volt DC up to 3
amps. Meter to monitor
current. Input 230/240v
AC. Size x 35- x 65".
11297. P. 1 P. 25p.

230V 240V SMITHS SYNCHRONOUS
GEARED MOTORS
Built in gearbox. All brand
new and boxed. 30 RPH
CW; 2 RPH CW; 20 RPM
OW; 2 13 -PH ACV; 30
RRH CSC:
50p each Post 12.p.

L84 TRANSISTOR
TESTER
Toots PEP or 5:PN tran-
sistors. Audio indication -
Operates on two 1.5r bat-
teries. Complete with all
instructions, etc. 24-50.
P. 1 P. ID p.

1.133 TRANSISTOR TESTE
Tests ICO and B.
?NY / STN. Operates
from Or battery. Com-
nlete with all In-
structions. etc. 43-95.
P. P. 20p.

HOMER INTERCOMS
Ideal for home.
office, store., fac-
tories, etc. Supplied
complete with bat-
teries, cable and
free instructions.

2 Station. 22-97, 3 Station 25-25. P. & P. 15p.
4 Station 2862, P. & P. lip.

SEND SAE FOR LIST OF

SEMI CONDUCTORS & VALVES

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

Also see next three pages
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MULTIMETERS for EMERY purpose/ Selected TEST EQUIPMENT
T560 POCKET
MULTIMETER
High -precision at low -coat.
Ranges: D.C. 15V, 150V,
1,0007 (10.000 opv). A.C.
15V, 150V, 100V (1,000
opv). D.Q. Current 151)mA.
Resiatance 100k ohms.
21-85. Font 15p.

MESTMLODE

TETER1092
5,600 O.P.V.
0/3/15050/300/1200 V.
D.C. 0/6/30/300/600 V.
A.C. 0/300RA/300 MA
0110K/I meg S2
Decibels -10 to +16db
62-75 each +15p P. & P.

MK! MODEL 720X
20,000 O.P.V.
Overload protection
5/25/100/000/1000 VDC.
10/50/250/1000 VAC.
50AA/250mA. 20K/2 meg
ohm. -5 to -1-62db.
14.97. P. & P. 15p.

HIOKI MODEL 730X
00,000 O.P.V. Overload
protection. 6130/60/300/
600/1200 VDC. 12/601120/
4500/1200 VAC. 60/µA /SO
mA/300 rnA. 2K/200102
megohm. -10 to +634b.
60.50. P. & P. 15p.

KAMODEN 72.200
MU LTITEsTER
High sensitivity tester.
200.000 o.p.v Overload
protection. Mirror scale.
Ranges:
0/ 06/-3 / 3/ 30 120/
600 / 12007. D.C.
0 / 3 / 12 / 60 / 300 1
11, 2007. A.C.
0 / 61.ta / 1.2mA / 120mA/
600mA / I2A. D.C.
0 / I2A. A.C.
- 20 to -I- 63i111.
0 / 2K / 200K / 2 meg /
200 meg ohms.
11815. Post 30p

MODEL 7E-200
20,000 O.P.V. Mirror scale,
overload protection. 0/5/23/125/
1,000V. D.C. 0/10/00/250/
1,0007. A.C. 0/50 nA/250
0/60K/6 meg Q -10 to +62db.
13.95. P. & P. 15p.

MODEL SOO
30,000 O.Y.V. with over-
load protection mirror scale
0/.512-5/10/95/100/250/600/
1,000v. D.C. 012.5/10/25/
100/200/500/1,000V. A.C.
0/50p.A/5/50/500mA. 12
amP. D.C. 0/60/K/6 Meg./
60 Mega
£8'87. Post paid.

HIOK1 MODEL 750X
50,000 o.p.v. 43 ranges 0-0.3
to 1,200v D.C. 0-3 to 1,200v
A.C. 0-301.1A/30Orna. 0-$1(130
meg obms. - 10 to + 17dB.
613.97. Post 20p.
HT100134 MULTI -METER
Features A.C. current range.
100,000 o.p.v. Mirror Scale.
Overload protection.
0/.5/2.500/501250/500/1000 V
D.C.
0/2.5/10/50/25011000 V. A.C.
0/10/2506SA/15/25/250 MA/
10 Amp. D.C.
10 Amp A.C. 0/20K/200K/
2 MEG/20 MEG. - 20 +6240.
1100. P. & P. 25p.
370 WTR MULTI -METER
Features A.C. current ranges.
20,000 o.p.v. 00/2.5/10/50/
150/500 1000 V. D.C.
0/2.5/10/50/250/500/1000V AC
0/500A/1/10/100mA/1/10 Amp
D.C.
0/100mA/1/10 Amp AC
0/5K/50K/500K/0 MEG/ 50
MEG.
-20 +62db.
215. P. & P. 25p.
RUSSIAN 22 RANGE MULTIMETER
Model 7437 10,000 o.p.v.A first clam versatile in-
strument manufactured in
U.S.S.R. to the highest
standards. Ranges: '2.0110/
50/250/500/1000v D.C. 2-3/
10/50/250/500/1000v A.C.
DC Current 10015A/1/10/
100MA/1A. Resistance
300 ohms/3/30/300K/3m11.
Complete with batteries.
teat leads, instructions and
sturdy steel carrying case.
OUR PRICE 85.97. P. & P. 25p

ROUND SCALE TYPE PENCIL TESTER
MODEL T.S.68
Completely portable, simple/ to use pocket sired tester.
Ranges 0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0.20K shuns.
ONLY 11.97 P. & P. 13p.

LT601
MULTIMETER
New style 20,000
o.p.v. pocket multi -
meter. 5/25/50/250/
500 / 2500 V. D.C.
10 / 50 / 100 / 500 / 10007.
A.C. 50nA / 250rnA. 6K / 6
meg Ohms. -20 to + 22 dB.
28.75. Post 20p.

MODEL TH-12
20,000 o.p.v. Overload pro. -
tection. Slide switch selector
O / .25 1 2-5 1 10 / 50 / 250
10007. D.C. 0 / 10 / 50 / 250 /
10007. A.C. 0 / 501)-4. / 25 /
250ml. D.C. 0 13K / 30K /
300K / 3 Meg - 20 to 50413
24-97. Past 15p.

MODEL TE-300
30,000 O.P.V. Mirror Seale.
overload protection 0/-6/305/60/
300/1.2007. D.C. 0/6/30/120/600/
1,2007. A.C. 0/30/sA/6mAl
60mA1300mA/600nnii. 0/8K/
SOK/800K/8 meg. ohm -20 to
+63 db. 05-97. P. & P. 151,

MODEL PL436
201r SI/Volt D.C. 81r 111
Volt AC. Mirror scale.
.613/12/30/120/600 V
D.C. 3/30/120/600 V
A.C. 50/600p-4160/600
mA. 101100K/1 Meg/10
Meg Q -20 to +46db.
26-97. P. A P. 12P.

TMK MODEL TW-SOK
46 ranges, mirror scale,
50K/Vol. D.C. 5K/ Volt A.C.
D.C.: Volta .125, -25, 1-25,
2.5, 5, 10, 25, 50. 125, 250,
500, 10007, A.C. Volts: 1.5,
3, 5. 10, 95,50. 125. 260, 500,
10007. D.C. Current: 26,
50p.A, 2.5, 5, 25, 60, 250,
500m A , 5, 10 amp. Resistance:
10K, 100K, 1 MEG. 10 MEG
rt. Decibels: -20 to +81-51:10

£8'50. P. & P. 17p.

MODEL
K228A
Taut band
suspension.
Overload
protection.
Polarity
reversing
switch. 30,000 o p.v.
0 /-512.5 /15 / 50 /250/
500 / 10001'2000V. D.C. 0 / 15 / 50 / 1501
500 / 10007. A.C. 0 15Oµ.4 / 5 150 1160 /
500mA / 5A D.C. 0 / 3K / 300K / 3 meg.
88-95. Foot 20P.

HIOKO MODEL 700X
100,000 O.P.V. Overload
protection. Mirror scale.
-3/.011.2/1.9/3/6/12/36/60/
120/300/600/1200V DC
1.5/3/6/12/30/60/150/300/600/
1200 V. A.G.
15/3000A/5/6/30/60/150/300m_4
6/12 AMP. DC. 2K/200K/2
Meg/20 Meg ohm -20 to
+6346.113-50. P & P. 20P.

MODEL C.7080 EN
Giant 6' mirror scale.
20,000 o.p.v. 0 I -25 / 1 /
2-5 / 10 / / 250 / 1000 /
0000V. D.C. 0 / 2.5 110 I
50 / 250 1000 / 50007.
A.C. 0 / 60p,A. / 1 / 10 / 100 /
500mA / 10 amp. D.C.
0 / 2K / 200E I 20 meg
- 20 to + 50 dB.
£18-95. Post 351'.

U43I 2 MULTIMETER
Extremely sturdy instrument for general
electrical use. 067 o.p.v.
0/-3/1-517.5/10/60/160/100/
600/900 VDC and 75mV.
0/.3/1-5/7-5/30/60/150/300
600/900 VAC.
0/300n411-5/6/15/60/150/
00001A/1.5/15 AMP. D.C.
0/1-5/6/15/60/150/600MA/
I.5/6 AMP. AC.
0/200 11/3KISOK 13.
Accuracy DC 1%. AC 11%.
Knife edge pointer, mirror scale. Comp ete
with sturdy metal carrying case, leads and
instructions. 29.50 plus P. & P. 25p -

FTC -401 TRANSISTOR TESTER

Pull capabilities for measuring
A, B and ICO. NPN or PRP. I -.'v
Equally adaptable for cheek -
Mg diodes. Supplied complete
with instrizetions, battery and
leads.
57-50. Past 20p. Q 4

Model s-100TR MULTIMETER;
TRANSISTOR TESTER
100,000 o.p.r. mirror scale/
overload protection. 0/.12/
-6/3/12/301120/600 V DC.
0/6/30/1201800. V AC. 0/12/
6001.1-A/ 12/300mA/12 ADO
DC. 0/10 IC/1 MBG/10031EG.
-20 to +50db. 0-01-3 MPD.
Transistor tester measures
Alpba, beta and leo. Complete
with batteries, instructions
and leads. £12 -SO. P/P 2.5p.

r-4

MODEL 499A IN
CIRCUIT TRAN-
SISTOR TESTER

Checks true AC.
beta In / out. Checks
Icbo. Checks diodes
in / out. Checks
SCR, etc. Beta
RI 10 - 500.

LO 2 - 50. Icbo 0-5000nA. 220/240 V A.C.
operation
217-50. Post 25p.

TE-I6A TRANSISTORISED SIGNAL
GENERATOR
5 ranges 40.0kHz-30mHz.
An Inexpensive instru-
ment for the handyman.
Operates on Ov battery.
Wide easy to read scale.
800kHz modulation.
5; x 55 x 31.10.
Complete with instruc-

trona and leads. £7.97. Poet 25p.

TRANSISTORISED L.C.R. A.c
MEASURING BRIDGE

A new portable
bridge offering e-
cellent range and
accuracy at low
cost. Ranges: R.
111 11-1 meg 21
6 Ranges =1-.1%L.1 µ H - 111

HENRYS 6 Ranges 2 % C.10pF ±1110mFd
6 Ranges 2%. TURNS RATIO 1 : 1/1000-
1 1/100.8Ranges A 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 1001.a.
Meter indication. Attractive 2 tone metal
case. Sim 71 x 6 x Sin. 00. P. & F. 25p.

MODEL TE.15
GRID DIP METER
Transistorked. Operates as
Grid Dip, Oscillator, Absorp-
tion Wave Meter and Oscil-
lating Detector. Frequency
range 440Kc/s-28061e/s in
6 coils. 000nA Meta. 9V
battery operation. Size 180x
80 x 40mm.
215-00. Post 20p.

KAmoDEN HM. 72013
F.E.T. V.O.M.
Input impedance 10 meg
ohms.
Ranges:
0 / .25 / 1 / 2-5 / 10 / 50/
250 / 1000V. D.C.
0 / 2.5 10 / 50 250 /
1000V. A.C.
0 251rA / 2.5 / 25 / 250
MA D.C.
- 20 to + 62e1B
0 / 5K .50K 500K / Smed
500meg ohms.
114-95. Post 30p

MODEL L -SS FET
V.O.M.
Input impedance 10 meg
ohms. 0/-3/1.1/ 6/ 30(
120 / 6007. D.C. 0 /'3 1
12 60 / 120 / 600V. A.C.
0 1 120gA / 120mA D.C.
0 / 1K / 100K / 10 meg
/100 meg ohms
£15.97. Post 15p.

CI -S PULSE
OSCILLOSCOPE

For display of pulsed
and periodic waveforms
in electronic circuits.
VERT. AMP. Band-
width 1031Hz. Sensi-
tivity at 100KHz VRMS/

rom..1.25; HOB. AMP. Bandwidth 500KHz.
Sensitivity at 100KHz. V 1/312/ram. .3-25;
Preset triggered sweep 1-3,000usec.; free
running 20-200,000Hz in nine ranges.
Calibrator pips. '220 x 360 x 430rnin.
115-230V. AC operation.
2119.00. Carr. paid.

TO -3 PORTABLE OSCILLOSCOPE
Sin. tube, Y amp. Sensitivity
0.1v p-p/CM. Bandwidth
1.5 cps -1.5 MHz. Input imp.
2 meg Sl 25pF X amp.
sensitivity 0.9v. p-p/C31.
Bandwidth 1.5cps-800kHx.
Input imp. 2 meg 11 20pF.
Time base. 6 ranges 10 cps
300 kHz. Synchronization.
Internal/external. Illuminated

scale 140 x 215 x 330 mm. Weight 1550.
320/240V. AC. Supplied brand new with
handbook. 147.50. Carr. 50p.

RUSSIAN CI -I6 DOUBLE
BEAM OSCILLOSCOPE
5 me/a Pass Band. Separate
Yl and Y2 amplifiers.
Rectangular Sin. x 4in.
C.R.T. Calibrated trig-
gered sweep from -2 u/see.
to 100 milli -sec. per cm.
Free running time base 50 cfs-1. me/s. Built-
in time base tinlibrator and amplitude
calibrator. Supplied complete with all
acoessorles and instruction manual
287. Carr. Paid.

BELCO AF -5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 18 x 200,000 Hz: Square 18 x 50.000 Hz
Output max.
+ 10 dB.
(10 K ohm.)
Operation In-
ternal batteries
Attractive 2 -
tone cane 78. x

x 2'.
Prim 217-50.
Carr. 175p.

MODEL MG -100
SINE SQUARE WAVE
AUDIO GENERATOR
Range 19-290,000Hz
Sine Wavo 19-100,000
Ha Square Wave.
Output Sine or Square
wave 10v. P. to P.

Size ISO 0 90 x 90mm.
Operation 220/240v. AC.

217-50. Post 37p.

MODEL AT201
DECADE
ATTENUATOR
Freineno y range 0-
200KHz. Attenuator
0-111db, 0.1db step.
Impedance 600 ohms.
Max. input power

SOdbm. Size 180 x 90 x 55mm.
£12.50. Post 37p.

TE-65 VALVE VOLTMETER
28 ranges. D.C. volts
1-5-1,500v. A.C. volts
1.5-1,500v. Resistance up
to 1,000 mcgohms. 200/
2.40v. AC. operation
Complete with probe and
instractiont.
117-50. P. & P. 30p.
Additional probes avail-
able: R.F. 121.2i; H.V.
22.50.

MODEL U43I I SUB -STANDARD MULTI -
RANGE VOLT AMMETER

Sensitivity 330 ohms/Volt
AC and DC. Accuracy

5% D.C. 1% AC. Scale
length 165mm. 0/300/750/1A/

1-5 / 3 / 7-5 /15 /30 / 75/
150 / 300 /150mA / 15 / /
7-5A3EP DC 0 / 3 / 7-5 / 16 /

30 / 75 / 150 / 300 /
7501..4. / 1-5 / 3 / 7.5
AMP AC 0 75 I 160 /
300 / 750mV / 1-5 / 3 /

7-5 / 15 30 / 75 / 150 / 300 1 750V DC
0/750mV 1-5 / 3 / 7.5/ 15 / 30 / 75 / 160 / 300
/750V AC. Automatic cut out. Supplied com-
plete with test leads, manual and teat eertill
cafes. 249-00. Pont 50p.

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

Also see opposite page
and next two pages
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Number of digits: 3 plus fourth overruns
digit. Overrange: 100% (up to 1-999). Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing. full scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully Boating (3 pole.). Input power.
110-230v. A.C. 50/60 cycles. Overall size:
61in. x 2 13/16in. x 8 3116in. AVAILABLE
BRAND NEW AND FULLY CUARAN- ;
TEED. 885E0. Carr. 50p.

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. Telescopic aerial. Complete
carrying cases.
2 channel E5250300 mW Poet 50p.
3 channel 179.50 Pair.
2 watt. Post 50p.
Licence required for operation in U.K.

EMI LOUDSPEAKERS

Model 350. 13" x 8^ with
single tweeter/crossover. 20-
20.000 Ho. 15 watt RMS.
Available 8 or 15 ohms. 117-26
each P. & P. 37p.
Model 450: x 8" with twin
tweeter/crossover. 65-13.000
As 8 watt RMS. Available 8
or 15 ohms. 53-92 each.
P. & P. 25p.

SPECIAL OFFER!
STEREO SPEAKERS

KAMODEN HM.350 TRANSISTOR TESTER
High quality instrument
to teat Reverse Leak
current and DC current.
Amplification factor of
NPN. PNP. transistors,
diodes. SCE's etc. 4" x
45" clear scale meter.
Operates from internal
batteries. Complete with
instructions, leads and
carrying handle. 112.60.
Post 30p.

KAMODEN HMG -500 INSULATION
RESISTANCE TESTER
Range 0-1000 Meg -
ohms. 500 Volt.
Battery operated.
Wide range clear
meter 45" x 4".
complete with dc
luxe carrying ease,
batteries, instruc-
tions. 41996.
Post 90p

ARF-300 AF RF SIGNAL GENERATOR

All transistorised,
compact, fully port-
able. AN sine wave
18 Hz to 220
AF square wave 18 Hz
to 100 KHz- Output
aloe / onnare 10v.
P -P. RP 100 KHz to
200 MHz. Output lv.
maximum. Operation
2201240, AC. Com-
plete with instructions
and leads. 1616.96.
Post 60p.

HONEYWELL
DIGITAL
VOLTMETER
VT.100

Can be panel or
bench mounted.
Basic meter rue-
eures 1 volt D.C.
but can be used to measure a wide range of
AC and DC volt. current and ohms with
optional plug in cards. Specification: Accu-

UNR-30
RECEIVER

4 Bands covering
550Kc/s- 3031e/s.
B.P.O.
Speaker 220/240v
A.C. Brand new
with instruction.. 21S-75. Carr. 370.

UR-IA SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 550Ke/s-3031c/s. YET FANTASTIC OFFER !Meter. Variable BFO for SOB, Built-in
Speaker. Bandspread, Sensitivity ControL

NIKKO220/240v. A.C. 12, D.C. 125"x 4E" x n
Brand new vritffinetructIona 126. Carr. 37p.

iffiveleriti/PMENT
SAVE UP TO
33Ji% OR MORE

SEND S.A.E. FOR
FULL DISCOUNT
PRICE LISTS AND
PACKAGE OFFERS!

SKrNOOD CX203 COMMUNICATION
RECEIVER

Solid state. Coverage on 5 bands 200-420
KHz and -55 to 30 MHz. Illuminated elide
rule dial. ltendispreed. Aerial tuning BE.O.
ANC, -4NL. '5* totter. AM/CW/88B. Inte-
grated speaker and phone socket. Operation
220/240s- AC or 12v DC. Size 325 x 266 x 150
mm. Complete with instructions and circuit.
232-60. Cur. 50p.

LAFAYETTE HA -600 SOLID STATE
RECEIVER

General coverage
1150-4001We. 550
Kc/e-SOMc/a. PET
front end. 2 mech.
filter., product
detector, variable
B.F.O., noise limi-

ter. 8. Meter, Bandspread. BF Gain. 16"x
91" x 81". 18 lbs. 220/240v. A.C. or 12c. D.O.

TRM 50
STEREO
AMPLIFIER
17 4- 17 watts rms stereo amplifier with inputs for Magnetic and
Crystal photo, Tuner, Tape, Aux and Tape Monitor. Outputs
for two pairs of stereo speakers and Tape. Stereo headphone
socket. Full range of controls including loudness controL scratch
Slier. etc. Size 13^ x 91" x 35'. Unrepeatable offer -limited
stockst

List price 659-50
OUR PRICE

£39.95

AA6300 AM/FM STEREO
TUNER AMPLIFIER

20+20 watts rms. Magnetic, ceramic
and rape inputs. FM 88-108 MI -Is.
AM 535-1605 kHz. Dual stereo
speaker Outputs. Headphone socket.
Rec.

racy: 0.2, digit. Resolution: lmV. Dread new with instructions. £50, Carr. 60p. (

O
List Price £117 46)

UR £61.95TRIO 9R59DS PRICE
COMMUNI-
CATION
RECEIVER

4 band cover-
ing ssoKep, to
30 Mc/a. con-
tinuous and

electrical handspread on 10, 15, 20, 40 and.
80 metres. 8 calve plus 7 diode circuit.
4/8 ohm output and phone jack. EISB-CW.
ANL. Variable BFO. S meter. Sep. band -
spread dial. IP frequency 455 Kers. audio
output 1-5w. Variable RP and AF gain
controls 115/250v. A.C. Size: 7' x 13' x 10'
with instruction manual. 149-60. Carr. Paid.

HA -I0 STEREO
HEADPHONE
AMPLIFIER

All silicon trans-
istor amplifier oper-
ates from magnetic,

ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
controls for each channel. Operates from By
battery. lupins 5MU/1001.113. Output 501.11V.
1597. P. & P. 15p.

1021 STEREO
LISTENING
STATION
Fur balancing and
gain eelection of
loudspeakers with

Matched pair of stereo additional facility
bookshelf speakers. foretereo headphone
Deluxe teak veneered switching 2 gain
finish. Size 141" x 9' x controls, speaker ou.off elide switch, stereo
71". 8 ohms. 6 watt headphone sockets. 6" x 4" x 21^. 12-26.
RMS. 16 watt peak. P. & P. 15p.
Complete with DDT lead.
212-95 pr. Carr. 60p.

EA.4I REVERBERATION AMPLIFIER
Self contained, transistor-
ised, battery operated.
Simply plug in micro-
phone, guitar, etc.. and
output Into your amplifier.
Volume control, depth of
reverberation control. Beautiful walnut
cabinet 71 x 3 x 451n. 5647. P. a P. 15P.

MP7 MIXER PREAMPLIFIER
5 microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities. Battery operated. 9E" x 5^ x 3"
Inputs Mica: 3 x 3inV SOK: 2 X 3mV 600 ohm.
Phone mcg. 4mV ISOK. Phono ceramic
100mV 1 meg. Output 250mV 100K.

19417. P. & P. 20p.

P&P
75p

AKAI AA6300 SYSTEM
20 +20 watt Alt
FM stereo tuner
amplifier. Gar-
rard AP76. plinth

and cover.
G800 cart-

EES ridge, pair of
Mezzo III
speakers.

OUR £131.95 Carriage &
PRICE Pack. £2.00

WHARFEDALE
LINTON SYSTEM

Wharfedale
Linton Ampli- OUR

PRICEfler, Linton
Turntable, pair
of Linton 2
speakers and
all leads.

OUR 105.95 Carr. and
PRICE 6.0 Ins. £ I -25
LINTON RECEIVER SYSTEM 2126 00.
Can. & Inc. 41-25.

AMSTRAD 8000
SYSTEM

Amstrad 8000 II 7 7
watt amplifier. BSR
MP60, plinth and cover.
Goldring G800
cartridge, pair
of Apollo
speakers and
all leads.

OUR
PRICE £43.50

11

Carr.
1 -00

OUR
PRICE

NIKKO
TRM.50 SYSTEM

NIKKO TRMS0
17 4- 17 watt
rms. stereo
amplifier Gar-
rard AP76.
plinth & cover.
Goldring G800E
cartridge, pair of
Linton 2 speak-
ers and all leads.

Carr. and
les. £1 .50£93.95

LEAK DELTA 30
SYSTEM

Leak Delta 30 stereo
amplifier. Goldring
GL75, plinth, cover

and G800 cart-
ridge. Pair of
Leak 150
speakers and
all leads.

OUR £110.50 Carr. and
PRICE Ins. £1-50

TELETON SAG1206B
SYSTEM

Teleton SAQ206B
8 + 8 watt Ampli-
-- Fier, BSR MP60.

plinth & cover,
Goldring G800
cartridge, pair
of Apollo

speakers and all
leads.

£50.95 Carr.
1 .50

B.S.R. TD8S 8 -TRACK STEREO
TAPE PLAYER DECK

Integrated preamps (output 125 mV)
to feed into any stereo amplifier.
Automatic and manual programme
selector. 4 pole synchronous motor.
210/240 V. Post
OUR PRICE LI--7c 50p

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

Also see previous pages
and opposite page
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SINCLAIR I -1 2
List Price
£2.98

OUR
PRICE 11'80

P.& F. lap

SINCLAIR PROJECT GO

MIME MIS

21Z30/fltereo 60/1'25. 011595. F. & 1'. 37p.
2:Z80/Stereo 60/P26. 118-00. P. & P. 97p.
2.E60/Stereo 80/P28. 220-25. P. & P. 37p
Transformer for PZ3 13.85 extra.
Active Filter Unit. 1445 extra.
Pair of Q16 Speakers. £10-70 extra.
Sinclair Project 605. 120-97. P. & P. 37p.
All other Sinclair Product., in stock.

TRANSISTORISED FM TUNER

6 TRANSISTOR
NIGH QUALITY

- TUNER. SIZE
ONLY 6 x 4 x 2lin. ,
3 I.F. stastee. !

Double tuned die-
crIminator. Ample
output to feed most

amplifiers. Operates on 9V battery. Coverage
88-10851e/e. Ready built ready for use. Fan-
tastic value for money. £585. P. & 1'. 12p.
Stereo multiplex adaptors £4.87.

AUDIOTRONIC
ACR. 3500
CAR RADIO

Manual tuning of 5.......
Medium and Long .... -,,,,
waves, 12v pos. or neg. earth.
Complete with speaker, mounting brackets
and instructions.
OUR d650 P. 6°"PRICE

AUDIOTRONIC ACP-8
8 TRACK CAR PLAYER

ROTEL BARGAINS!
All brand new and guaranteed

RA3I0 Amp
RA6I0 Amp ...
RXISO Receiver
RX200 Receiver
RX400 Receiver ...
P. &.P. 50p extra any item.

04-95
£5195
836.95
£46-50
ES7-50

ROTEL RA2I0
SYSTEM

OCR
PRICE

34-8 watt amplifier.
PER MP60, plinth
and cover, 6800
cartridge, pair of
Medway T138 speak-
ers and all leads.

£54.50 Carr' &31.25

ROTEL RX150
SYSTEM

A31/F31 74 + 74
watt stereo tuner
amplifier, BSA MP
60. plinth and cover,
1;800, pairof Denton

speakers and all
leads.

1E75.95PRICE
Carr814 ns.

25

MONATONE
6750 SYSTEM

Attractive black and nth er I2v neg. ULIIearth. Slider controls for volume, tone and
balance. Channel selector button with red " £30.50
pilot lamp. Complete withspeakers, mounting
brackets and Instruction..

ONLY II 2.50 P. & r. 40p

TE 1018 DE -LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpads,
adluatable headband.
Magnetic, impedance 1.640
ohms.
41-97, P. & P. 15p.

53OSIDEN D11.4385 DE -LUXE STEREO
HEADPHONES

Featurcq unique mech-
anical 2 way units and
fitted adjustable 'era,
controls. 8 ohm im-
pedance 20-20,000cps.
Complete with spring
lead & stereo jack plug
87-97. P. & P. 12p.

AM/FM 4 -i- 4
watt etcceo tuner
amplifier, Garrard
2025 T/C, plinth
and cover, stereo
cartridge, pair of
matching speak-
er and all leads.

Carr_
£160

SPECIAL OFFER!
ROTEL RH700
STEREO HEADPHONES

20-20,000Hz. 8-16 ohm.
iList 19-95). OUR PRICE
1575- P. & P. 25p.

KOSS SP.3XC
STEREO
HEADPHONES
Reepooee
I 0-15.00011z.
Impedance 4-6 ohms.
strand new, Boxed &
fully guaranteed
List 419.501.

OUR PRICE 16-60.
I'. & P. 25p.

TE-I035 STEREO
HOSIDEN DR -02S STEREO HEADPHONES

HEADPHONES
Low coat high perform-
ance stereo headphones.
town rubber ear cups.
Adjustable heal -hand.:

elm. impedance 25-
18,000 Hz. With lead and
atereo jack plug. ONLY
41-97. P. & P 120.

Wonderful value
and excellent per-
formance combined.
Adjustable head-
band. 8 Ohm im-
pedance. 20-12,000
cps. Complete with
lead and plug.
ONLY 32.57. P. &
P 1.2r.

CASSETTE (P. & P. lops
CRUD Dock
(1535 Recorder .

C536/CS58 Speakers
GiCC4OD Deck ..
GXC40 Recorder .

G104OT DeckfEeceivcr
GX046 Deck
OXC46D Dolby Deck
1034046 Recorder ..
GXCEOD Deck -

0XCLED Dolby Deck
-CARTRIDGE (P. Si P. 50p)

CE81 Deck with amps. ..
CR81D Deck
CR81T Rmorder/Receiver
CR8058 4 channel Recorder
CREODEIS 4 channel Recorder

TAPE (P. & P. 75P)
400005 Deck ..
4000D5 Dust Cover..
1721L Recorder
15000 Recorder .

1201D Deck
GX220D Deck
GX221D Deck

28620
4.5410
193-70

2114-25
194-95

180-35
182-50

1108.20
1128-95
1158-40

GX280D .. . 81980
(11370 Deck

TAPE/CASSETTE 11". & I'. 750)
GXI900D Deck .. .. 1144-50 PLINTHS & COVERSTAPE/CARTRIDGE (P. & P. 75p) Carriage & Packing 30pX181011 Deck 213540 Budget 8P25 etc. ..

TAPE/CASSETTEICARTRD)Gli (l". & P. 75p) Budget AP76/Zero 10081.20005D Recorder . 2180.75 Budget B.S.R. ..
MICROPHONES IP. & P. 50p).

ADM. 11 Dynamic (Pair) . - /750
SHE 2000 System ..

RECEIVERS (P. & P. 75P) .

Parkin., !,rap

A.1:15 115.65
81,658 811.15
8L72)3 117-75
5L95B 155-25
401 223.50
ZERO 100A E3080
ZERO 1005 127-95
GOLDRING
099 218 86
GI01P/C 218-85
OL69/2 215 75
GL72 217.85
131.72/P 123-20
Plinth 69/72 25.35
LLD 72 1270
GI.75 423-75
GL75P 229.80
Plinth 75 25-55
LID 75 22-97
CL85P/C £4960

TRORENS
TD125/II 252-15
TD125AB/L1 178-55
TX25 15430
TD150A/II 829-25
TD180C 843.95

5.56300 20 + 20 watt
A-48030 25 + 25 watt
AA8080 40 + 40 watt
5.48500 65 + 65 watt

RECORD DECKS
B.S.R. WeDONALD
C114 Mini 28-96
(1129 Mono 85-50
C1 87-00
5103/7 TPD1 818-95
61 0 19-90
610/TPD1 5I4-85
710 11520
810 124450
710/810 Plinth

and Cover -03-25
XP60 27.85

g44-85 51960/0800 11625
157.85

j
1.11.60/TPD1 112E0

287.95 MP60/TPDS 211-25
56775 HT70 210-97
gr.gg . 11T70/G800 11560

8101.25 HT70/TPD1 11595
278-25 CONNOISSEUR
28430 BD1 Kit 2510
180-75 BDI Chassis 811.85
4.67.05 BD1/21A172/
198.10 Plinth/

Cover 127.80
BD2/SAUS/

Chassis 122-35
BD2/5AC2/

Plinth/
Cover 82810

GARRARD
£59.95 1025T Stereo 84-95

13-95 2025 TIC
Stereo 88-40

EPPS II1 28-50
SP25 M/Acos

OP104
Ceramic 88-50

SP25/3175-6 113-90

.. num '
.. 892-50
.. 1117-50
.. 115040

AUDIOTRONIC PROCESS 2
DOLBY SYSTEM NOISE

REDUCTION UNIT

I Imo 0% es the pert...nee of cassette and
send -professional recorders. Reduces tape
him by 343 at 60014z, fid B at 120011. and
10dB for all frequencies above 3000Hz.
Controls for Input levels and noise reduction
on record and replay. 2 meter. for Dolby
level. Oft tape monitoring. Frequency
response: 20Hz to lakHz t ldB 19kHz
-35413. Size 151" x x 39". AC200/250Y.
OUR
P RICE

232'50 Carr. 50p.

LOW NOISE
TAPE

CASSETTES

Tep quality
in library

cases

10 25
COO 41-29 8553 24.99
C90 81.85 13.62 28.59
(.7120 22-29 24.48 11663

P. & P. Post Post
150 Free Free

TAPE HEAD CLEANER 30p earn.

VAT
All prices are Subject to

10%VAT
(10pin
the El

Order with confidence by
post -but remember to add
10% VAT (10p in the 8) to

total value of goods
including carriage/packing
and send cash with order.
PLEASE PRINT NAME &

ADDRESS CLEARLY.

RECORD DECK PACKAGES
Carriage & Packing 76p
Complete units with
stereo cartridge ready
wired in plinth witherr.

42-95
83-95
4296

1E640

, GARRARD
2025 TC/9TAEICD .. 110.85
SP25 111/0800 - - 215.00
9P25 III/3144E .. 116-45
13P25 11I0f44-7 .. £18.10
131.3.5 III/11.55E .. 1181108E25 HI Mod6 .. 51849
AP76/G800 .ule/3175-... .. V.,3-50
AP78/6800E .. 125-95
AP76/M44.13 .. 224 95
AP76/3156E .. .. 4125.65
AP7613175ED 831.70
AP76/3175KT .. 227E5
AF76 Module/2675-6 .. 128-95
AP96 Module/M75.8 .. 18040
ZERO 1005 Module/319SE.. 14145

B.S.R. McDONALD
210/5C718. .. .. 18-85
34P60/G800 . .. 115 00
BIDGOITPD110800 .. .. 115.20
51760/1144-7 .. 116-76
HT70/TPD110800 118.80

GOLDRING
GL75/0800 .. 132.26
GL75/(1800E 834-95

GOODBIANS
TD100/0800 Teak .. 142-95
TD100/0800 White 24475

LEAH
Delta/3175-6 143-96

! PHILIPS
GA105/GP200 . - 113-80
GA180/GP200 Teak 220-00
GA212/GP400 .. 145.25

PIONEER
PL32D (Less cartridge) E33.-75
PL15C (Leta cartridge) £44-25
PL41D (Less cartridge) . 1104-75
P1.50 (Lem cartridge) .. 198-90

4110-30
2,61.55

FED-WHARALE
Linton/AIX-7 123.70

SPECIAL OFFER OF NEAT EQUIPMENT
(Buy now while stocks last)
Neat 0303 Attu 87-50. P. & P. 25P.
Neat 030B Arm £8-40. P. & P. 25p.

, Neat V7'0 Cartridge (Original Pack) 1515
Near V70 (..rtridge (Bulk Pack) 21-50
Neat V7OE Cartridge /3.35
Near V603114 Cartridge 22-15

P. c P. 120 extra.

CREDIT TERMS FOR CALLERS
ON PURCHASES OF ESO AND OVER.
ACCESS & BARCLAYCARD WELCOME

451 mice." e,,errr1 of time of 'nest F 0 p.
70 TOTTENHAM CT. RD. LONDON, W.1
27 TOTTENHAM CT. RD. LONDON, W.1G .W. SM IT H &CO (Radio) LTD 2571258 TOTTENHAM CT. RD LONDON. W.1
3 LISLE STREET, LONDON, VV.C.2

Personal CallersWelcome -All EranchesOpen9-6Mon.to Sot. 34 LISLE STREET. LONDON, W C 2
377 EDGWARE ROAD, LONDON, W.2

Tel: 01-637 2232
Tel: 01-636 3715
TeE 01-580 0670
Tel: 01-437 13204
Tel: 01-437 9155
Tel: 01-262 0387

Ai/ Oraers To

London. VV.2
Tel. 01-262 65 62
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Everyday Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 20p. extra. Semi -display -56.00 per single column inch. Advertisements must be prepaid

and addressed to Classified Advertisements Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House
Farringdon Street, London EC4A 4AD.

RECEIVERS and COMPONENTS

Computer Panels, 5 5C108. Diodes, 4-55p
(I0p). Large Panels 9' x 71'. Long lead trans.
and comps. E4, 10 Trans 7.8p (I0p). E45, 16
Trans. 44p (I0p). Wire Ended Neons 10-
50p (8p), 20-82p (11p). Silicon Diodes 650v
I -kA. 10-33p (Sp) on tag board. Same with
short leads 10-22p (Sp).
71b. Assorted Components El -60. p.p.
21b. Assorted Computer Panels El -60. p.p.

J.W.B. RADIO,
75 HAYFIELD RD., SALFORD 6, LANCS.
Postage in brackets. Mail Order only.

Prices include V.A.T.

TRANSISTORS: mint, branded top
grade AD161/162 c.pr., 60p; BC107B
12p; BC16.9C, 10p; 2N2926G, 12p; 2N3702,
10p; 2N3704, 10p. Diodes: OASO, 6p;
1N4002, 5p. Mail order only, UK post
age 5p. AMATRONIX LTD., 396 Sels-
don Rd., South Croydon, Surrey, -CR2
ODE.

BEDFORD ELECTRONICS
2 GroVe 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.
I.C., 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 £4.00
Beta Component Board

(Kit only) £1 .30
Beta Transformer M218 L1.85

PLUS
Bass Booster Kit L200
(Supplied with full assembly
details)

FREE POSTAGE (U.K. only)

17Albert Sq. London,E15 1HJ

FOR SALE
ALL ISSUES OF E.E. Jan. '72 to Jan.
'73. £8. GERAGHTY, 210 Camberwell
New Road, London SES.

334

EXPERIMENTERS! Hundreds of un-
usual items cheap. 1973 catalogue 5p.
GRIMSBY ELECTRONICS, 64 Tenny-
son Road, Cleethorpes, Lincs. (Mail
Order only).

FOR SALE. E.E. Volume 1, Nos. 1-14.
Vol. 2, Nos. 1-4. Offers for complete
set. Box 6.

HOLIDAYS
HOLIDAY FOR BOYS 14/16 years,
Summer 1973. Tuition and practical
work in electronics (and tape record-
ing), engineering (Karting), and
photography; 11 days in Norfolk -
f.17 -50. Write for free brochure: Inter -
School Christian Fellowship, c/o 1
Hubbard Road, London, 5E27 9PJ.

EDUCATIONAL

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), Gen.
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 05, (CX), Aldermaston Court,

Reading, RG7 4PF
Accredited by the Council for the

Accreditation of Correspondence Colleges

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

TECHNICAL TRAINING in Radio, TV
& Electronics thro' world-famous ICS.
For details of proven home -study
courses write: ICS (Dept. 731M2),
Intertext House, London SW8.

DIGITAL COMPUTER Logic and Elec-
tronics. Four volume self -instructional
course. £295 including p. and p.
Money back assurance. CAMBRIDGE
LEARNING (EE) 8a, Rose Crescent,
Cambridge.

MISCELLANEOUS

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
and STOP -MOTION FLASHES. Boffin's
new MINI -STORE kit constitutes a fully
solid-state electronic device which is
COMPLETE with FUTURISTIC case/
reflector unit. printed -circuit -board, elm-t-
r./tonics, and source -lamp -the only extra
is a battery which you can buy locally. The
whole thins; 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
end PARTIES with your own POCKET -
LIGHTNING!!
SEND 62.10 (inc. VAT) for YOUR
MINI -STROBE.
To: Boffin Projects. 4 CunclIffe Road,
Stoneletah, Ewell, Suney.
MAIL ORDER ONLY

RADIO & TELEVISION AERIAL BOOS-
TERS £2 -95p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF -
VHF televisions  £750, carr. £1-50p
S.A.E. for 3 leaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

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 to
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 L5.80 (inc. VAT) NOW

S.A.E. for details
To: BOFFIN PROJECTS, DEPT. KEE,
4 CUNLIFFE ROAD, STONELEIGH. EWELL,
SURREY. MAIL ORDER ONLY

GUILD TN

TREASURE TRACER

MK III Metal Locator
 Vancap tuning
al Excellent Sensitivity and stability
1. Weighs only 2257.
a Speaker and earphone opensbon
U KnOtka down to only
 Prebuilt Search coll assembly

tdmstry approved deign
 Thoroughly professional Enish
 You Only need soldering iron. screucirten.

pliers and snips
6 COMPletety new design

Send s.a.e. for leaflet

;`£8.90 =-£12- 50Post Se oast MO
SUNDLITS ELECTRONICS ayb LANGLEY DRIVE. WaNSTERD.
LONDON III We (Mall owl./ end,)

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.S 2LN

SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Pldyers, 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.
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AMPLIFIERS

71b BARGAIN PARCELS
Contain many hundreds of new com-
ponents -resistors, capacitors, pots,
switches, crystals, etc., also computer
panels. Amazing value at £1-65 (35p).

CASED AMPLIFIERS
2xECC83, EL84, EZ8O valves on 12x5x
3in. chassis with tone and volume con-
trols. 2W output to 7x4in. 3 speaker.
Contained in a polished wood cabinet
14x13x9in. with a non-standard tape
deck using single AC motor. Mains
operation, tested in good used condi-
tion. £3 (£1 up to 300 miles, £1.25 over).
Suitable cassettes £1 (25p). Spare
record/replay heads 40p (3p).

GREENWELD (EE2)
24 Goodhart Way, W. Wickham, Kent.
Shop at 21 Deptford Broadway, SE8,
at which callers arc most welcome.

Carr. in brackets; SAE List;
VAT EXCLUDED.

TOOLS

r: t III-
A T I NY HAM E UPI°
5000°F, 4.*

.nSOLDERS
LDS MUSIC

INC £12.65
FLAME TIP!

A precision tool using
combination of butane and
compressed oxygen or micro -
um Gives a flame of pencil
lead thickness. Adjustable temperatures tut tO
5,000°F. Licht+ instantly, no priming_ Cut, metal,.
weld, brazes and solders. etc.. gold and silver.ldeal
fur electrical work. jeweller,. Clozionaken,
south,. Up to 40 unnute,* operation using fuel
supplied. Replacement art of 2 micron.: cud I

butane cylinders E1-45 nac..post. Complete with
instructions.
Our price £12.65 - 35p p- a P. Send 213-00.

BHO "AFO:t

LEAVES BON MAWS FREE
91E0X-

6.30

See close-np work with less
eye strain & fatigue. Light-
weight adjustable headband.
Powerfully optically grOund
lenses from Continental glass, -
works. Can be worn over

ta.coal _la,,-) to essential aid in elm -ironies. home
d workshop. industry. 1110(1CMOS. Stamp collect-

ing. Jewellers. watchmakers and any fine work 21 x
magnification 28.30 + 40p p..5 p. 3 x model 60p
extra. State model.

JOHN DUDLEY & CO. LTD. (Dept EE4), 301 Cricklewood Lane, London,
Tel.: 01-458 5917. Callers Welcome. Open Saturdays

NW2.

YATES ELECTRONICS
(FLITWICK) LTD

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

BEDFORD.

RESISTORS
3W Iskra high stability carbon film -very) ow noise--capless construction.
W Millard CR25 carbon film -very small body size 7.5 x 2.5mm. IVV 2%

Electrosil TR5.
Power
watts Tolerance

12Ik
5%

4 10%

Range
4.7I2-2-2MR
3 -3M0-10MQ
10Q -1M E24 3.5P
112-3-9/-2 512 I -Op
4.7Q-1MR El2 I -Op
IQ -10Q E12 6p

Values
available

124
812

Price
1-99
1 -Op
I .0P

100+
08p
089
3.0p
0-8p
0-89
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 4.7R to I MR.
El2 pack 325 resistors £2.40. E24 pack 650 resistors 24-70.

POTENTIOMETERS
Carbon track SW to 2MG. log or linear (log 3W, lie 3W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 500Q and decades co 5MQ. Horizontal or vertical P.C.
mounting (0- I matrix).
Sub -miniature 0- 1W. 5p each. Miniature 0-25W, 6p each.

TRANSISTORS
AC107 15p AFI24
ACI26 12p AF125

lap AF126
AF127
AFI 39
AF178
AFI80
AF181
BC 107
BC108
BC109
BC 147
BC 148
BC149
FIG157
BC158
BC 159
BCI87

ACI27
AC 128
AC131
AC 132
AC 176
AC 187
AC 188
AD140
ADI49
ADI61
AD162
AF114
AFI IS
AFI 16
AFI 17
AFI 17

12p
I 2p
12p
12p
22p
22P
50p
45p
33p
36p
20p
20p
20p
20P
38p

20p
20p
20p
32p
32p
40p
40P

9p
9P
9p

13p
13p
13p
14p
14p
14p 8FY52

I22p BUI05

22p 00131
130132
ED133
8E115
8E173
8E177
13E178
8E179
8E180
BFI 81
BF194
13E195
8E197
81200
BEY50
BFY5 I

75p 0C26 45p
75p 0C28 50P
75p 0C35 50p
25p 0C42 12p
20p 0C44 12p
28p 0C45 I2P
I2p 0070 12p
32p 0071 12p
32p 0072 12p
32p 0081 I2p
15p 0082D 12p
I5p 2N2904 20p
15p 2N2926R 9p
32p 2N29260 9p
20p 2N2926Y 9p
20p 2N2926G 10p
20p 2N3054 58p

225p 2N3055 609

2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2143709
2N37I0
2N37I I
2N4062
40360
40361
40362
40408
ZTX302
ZTX500
ZTX502

13p
122
I3p
12p
II p
12p
10p
I 1p
I I p
I ip
12p
35p
350
40p
40p
153
15p
20p

ZEN ER DIODES 1 WIRE WOUND POTS 3W, 10, 25,
400mW 5% 3.3V to 30V, 12p. 1 50 Q and decades to 100k 12. 35p.

DIODES
RECTIFIER
BYI27
BZY10
BZYI3
IN4001
IN4004
I N4007

1250V
800V
200V
50V

400V
1000V

IA
6A
6A
IA
IA
IA

12p
25p
20p
7p
13p

12p

SIGNAL
0A85
0A90
0A91
0A202
1N4148
BA114

7p
Sp
5p
7p
5p
Pp

BRUSHED ALUMINIUM PANELS
12in x 6in =25p; I2in x 2 -1 -in -10p; 9in x tin --7p.

SLIDER POTENTIOMETERS
86mm x 9rnm x 16mm, length of track 59mm.
SINGLE 113K, 25K, lOOK log. or lie. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE 12p.
FRONT PANEL 65p
IS 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
VA1055S 15p
vA1066S 15p
VA 1077 15p
R53 £1.35

THYRISTORS
2N5060 50V 0-8A
30p, 2N5064 200V
0 -8A 47p, C RS I 140
400V IA 25p, 106F
50V 4A 40p, 106D
400V 4A 55p

C.W.O. PLEASE. POST AND PACKING.
PLEASE ADD 10p TO ORDERS UNDER

Catalogue which contains data sheers 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, 0.0022µF, 0-0033AF. 0.0047µF. Zip. 0 0068AF, 0-01µF.
0 -015AF, 0 -022AF, 0 -033AF, 3p. 0.047AF, 0-068AF. 1µF, 4p. 0 15µF. 6p. 0.22µF, 73p.
0-330F. 1 1p. 0.47,F, 13p.
160V: 0.01AF, 0015AF, 0-022AF. 0.033AF, 0-0470F, 0.0680F, 3p. 0. 1µF 34-p. 0. 15µF
alfp. 0.22AF, 5p. 0.33AF, 6p. 0.47AF, lip. 068AF. 11p. 1.0µF, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0.01gF. 0.0I5AF, 0022µF, 3p. 0-033µF, 0047µF. 0.068AF
3#p.0'IAF, 4p. 0 -15AF, 0.22µF, 5p. 0-33µF. Sip. 0.47µF, 8-fp. 0.68AF, 11p. I -OAF. 13p
I -51.iF, 20p. 22AF, 24p.

MYLAR FILM CAPACITORS 100V, CERAMIC DISC CAPACITORS
0.001AF. 0.002AF, 0005µF. 0.01AF, 002AF I 00pF to 10,000pF, 2p each.
24p. 004µF, 0.05µF, 0068µF, 0- IAF,

ELECTROLYTIC CAPACITORS-MULLARD 015)6/7 RANGE
REPLACES C426, C487 RANGES
(AEA) 1.0163, I -5163. 2.2163, 3 - 3163, 4.7163, 6.8;40, 1025, 10)63, 15)16, 15140,
15/63, 22/10, 22/25, 22/63, 33/6-3, 33140, 47/4, 47/10, 47/25, 47/40, 47:63, 68/6-3,
68/16, 100/4, 100/10. 100,25. 100140, 150/6.3, 150/16, 150125. 220/4, 220/10, 220/16,
330/4, 330/10, 470/6.3, Sp each. 68)63, MAO, 220/25, 330;16. 470/10, 680/6.3,
1000/4 9p. 100/63, 150/63, 220/40, 47025, 680/16, 1000/10, 1500)6.3 12p. 220;63,
470/40, 680/25, 1000/16, 1500,10, 2200/6.3, 15p. 330/63, 680/40, 1000125, 1500/16,
2200/10, 3300;6.3, 4700)4, 18P -

SOLID TANTALUM
0  1,F 35V
0-22AF 35V
0.470F 35V
I -OAF 35V

BEAD CAPACITORS
2-2AF 35V
4-7AF 35V
6.8AF 2SV

OAF 25V

22AF 16V
33AF 10V
47i<F 6.3V

100µF 3V

12p

VEROBOARD
0-I

24 x 33 22p
x 5 24p

33 x 33 24p
3}x5 28p

17 x 24 75p
17 x 31 100p
17 x 5 (Plain)

x 3} (plain) -
17 x2+ (plain) -

x 5 (plain) -
24-x 33 (plain) -
Pin insertion tool 52p
Spot face cutter 42p
Ph' SO pins 200

0 -It
I7p
2Ip
2Ip
28p
57p
78p
82p
60p
42p
12p
lip
52p
42p
20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2-5mm insulated
Standard insulated 12p 3.5mm insulated
Stereo screened 35p 3.5mm screened
Standard socket I5p 2.5mm socket
Stereo socket 18p 3 - 5rnrn socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180*, 5 pin 240°, 6 pin
Plug 12p. Socket Sp.
4 way screened cable 15p/metre
6 way screened Cable 22pirnetre

8p
Sp

I3p
Op
Op

BATTERY ELIMINATOR LI  SO
9V mains power supply. Same size as PP9 battery

LARGE (CAN) ELECTROLYTICS
1600AF 64V 74p
2500AF 40V 74p
2500AF SOV 58p
2500LF 64V 80p
2800AF 100V E2.60

HIGH VOLTAGE TUBULAR CAPACITORS -1,000
0-01AF 10p 0047AF I3p
0 -022pF 12p 0. lay 16p

POLYSTYRENE CAPACITORS 160V 21../c,
10pF to 1,000oF El2 Series Values 4p each.

3200AF 16V 5 Op
4500,LaF 16V 5015
4500µF 25V 61.68
5000AF 50V 11.10

VOLT
022µF
0-47AF 1°2;

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 on carbon -dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.
Detector GDI, E2. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector 45.20. 12 or 24V battery operated audible
alarm 47-30. 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 etchant. On removal the circuit remains in high
relief.
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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 1.T.T FAIR-
CHILD

Type 1/11 12/24 25/99
P

8177400 0.20 0.18 0.14
887401 0.20 0.18 0.16
887402 0.20 0.18 0.15
13577403 0.20 0.18 0.16
687404 0.20 0.18 0.18
887405 0.20 0-18 0.18
85774013 040 0-27 0.25
887407 040 0.27 0.25
887408 0.20 0.19 0.18
8107409 0.45 0.42 0-86
887410 0.20 0.18 0.18
8147411 0.23 0-22 0.20
8107412 0.42 0.40 0.35
887413 0.80 0.27 0-25
1387416 0.80 0.27 0.25
8107417 0.30 0.27 0.26
857420 0.20 0.18 0.16
887422 0-48 0-44 0.40
1387423 0.48 0.44 0.40

.1357425 0-48 0.40 086
837427 0.42 0.89 0.85
8107428 0.50 0.45 0.42
1587430 0-20 0-18 0-16
887433 0-43 0.89 0.85
887433 0.70 0.61 0-H
BMW 0.66 0.60 0.50
8147438 0.65 0.60 0-60
887440 0.20 0-1S 0.16
887441580.75 0.72 0-70
887442 0.75 0.72 0.70
8207443 1.00 0.95 0.90
1387445 2-00 1-75 1-60
887448 2.06 1-75 1-60
8147447 1.76 1.130 1.46
1387448 1.71i 1.50 1.45

Type 1/11 12/24 25/99
1/

0-20 0.18 0.16
0-20 0.18 0.16
0.20 0.18 0-16
0-20 0.18 0.16
0.20 0.18 0.18
0-80 0-27 0.25
0-80 0.27 0.25
0.40 0.37 0.35
0.40 0.87 0.35
0.65 0.62 0-60
0.45 0.42 0.89
0.80 0-76 0.137
1-26 1-15 1.10
0.87 0.80 0-70
1.00 0.90 0.85
0.90 0.86 0.80
0.45 0.41 0.88
0-75 0-70 0-85

8107491A201-0 0.95 0.90
887492 0.75 0-70 0-66
887493 0.76 0.70 0-66
887494 0130 0.75 0.70
887495 0.80 076 0.70
1387498 1.00 0-97 0.95
887497 4.26 650 5.00
8874100 2.50 2-50 2.00
81474104 1.45 1.86 1.20
81474105 1.45 1-35 1.20
87774107 0.50 0.45 0.40
81474110 0.80 0.70 0.80
81474118 1.00 0.95 0.90
13874119 1.90 1.78 1.65
13874121 0.130 0.66 0.60
81474122 1.35 1-25 1-10
01474123 2.70 2.56 2-47
8874141 1.00 0.95 0.90

Type 1/11 12/24 25/99
,p p

6874146 1-60 1.40 1.30
8874150 8-85 2.95 2.15
8874151 1.10 0.95 0-90
8874153 1.85 1.27 1-20
8874154 9.00 1.76 1-55
0874155 1.65 1.47 I.36
8874156 1-65 1.47 146
8874157 1.80 1.70 1- 50 -
SN74180 2.60 2.40 2-26
81474181 2.60 2.40 2.25
8374182 3.40 826 2-70
131474183 340 3.26 2.70
8874164 2.75 2-30 2-10
81474165 4.00 8.50 3-00
8874186 4.00 8,50 3.00
81474187 6.25 5.60 5.10
13874170 4.10 866 3.06
8874174 2-00 1-75 1-80
8874176 1.35 1.27 1-15
81774178 1-60 1-85 1.20
5874177 1.80 1-85 1-20
81774180 1.55 1.80 1.20
81474181 7-00 6.00 5.50
8874182 2-00 1  80 1-60
8/074184 2.40 2.00 1.80
135174186A 2.40 2.00 1.80
8574190 1-95 1-86 1.75
8874191 1-96 1.86 1.75
81474192 2-00 1-90 1-80
8874193 2-00 1-90 1-80
8874194 2.50 2.25 1.90
8874195 1.135 1.70 1-60
E11474196 1.50 1.40 1.80
8874197 1-50 1.40 1.80
85741913 4.80 8.70 1135
8874190 4.80 8.70 3.35

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 HOOT Now in stock -sand
LOW POWER SM 74 LOO J for lilt No. 36

BFI'S° 59p
1000 MCIS
25 + 50p

100 + 45p
500 + 40p

SPECIAL OFFERS!
SEMI -CONDUCTORS

2142926 109
All Colours
25 + Sp

100 + Bp
500 + 6p

1000 + OP

AF117Mullard 25P
25 + 17p

100 + 1Sp
SOO + 12o

2N3819 Texas 35p
25 + 30p

100 + 25p
500 + 205

1000 + 159

0C170 Mullard 25P
25 + 20p

100 + lip
500 + 13p

1000 + 13p

87127 Mullard ISp
25 + 12p

100 + 10p
500 + 9p

1000 + Bp

BC107, BC1011,
BC109 10p each

All Makes
25 + Op

100 + 7p
SOO + 6p

1000 + Sp

0A202 i OP
25 + Sp

100 +7p
500 + 6p

1000 + Sp

AI/161,60162 35p
each

25 +125
100 + 28p
500 + 25p

1000 + 22P

2N3053 20p
25 + 18p

100 + 155
500 + 12p

1000 + 10p

PLESSEY INTEGRATED COHCZTT
8 Watt Amplifier 8140873
Complete with 8 -page
booklet, circuits
and data

£1.50 "..h

TRIACS
STUD WITH ACCESSORIES
Type Volta Price

P.I.V. 1-11
8 AMP RANGE
60354 100 751/
8035B 200 79p
SC35D 400 86p
6 AMP RANGE (1048)
8040A 100 859
80405 200 90,
8040D 400 11.00
80.40E 500 11-20
10 AMP RANGE (70413)
8C45A 100 96p
80455 200 11 -0
8045D 400 11-26
80452 500 11.45
3.5 AMP RANGE (T048)
8050A 100 31.26
60505 200 31.35
805010 400 11-65
80.502 500 11-86
DIAC D32 250
TRIACS-
Additional Types
40330 (T066) 859
40669 (Plastle)

31-00
40488 (105) 800

3Amp
T048

15 Amp
T048

0C35 Mullard 500 2143055 55p
25 + 45p 25 +

100 + 40p 100 + 4530pp
500 + 35p 500 + 72P

1000 + 30p 1000 + 33p

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
AAYSO 100 BC147 122 B1/105 2.26 0044 15P TI843 85p 283055 559AA742 150 1001690 12p BY100 1510 0045 15p V405A 265 283440 709
AAZ13 100 130182 100 BY126 15p 0007 609 2T17108 120 283442 125
AC107 350 BC214 160 BY127 15to 0071 15p ZTX300 12, 283525 751,
AC126 260 BCY32 7511 5'1'213 359 007.2 250 ZTX301 15, 2573814 69p
AC127 250 BCY34 35p C1060 6510 0077 45p 2TX302 190 283615 750
AC128 259 33CY39 1.00 GET111 65p 0081 259 ZTX341 20p 283702 105
AC176 26p BCY42 80p GET115 65p 0083 259 ZTX500 159 2811704 100
AC187 Hy BCY43 2.59 GET880 459 00140 ZT1503 179 281705 10p
AC188 2510 BCY55 2.60 1.53092 ::: 20301 30p 283714 1.80
ACY17 800 130270 16p (T03) 1.87 00171 30p 257404 209 283771 1-75
ACY20 20p BCY71 20p MAT121 26p 00200 45p 28527 Up 288773 2-0
ACY21 209 11CY72 159 11.13840 00p 00201 75p 28896 15p 253790 2.25
ACY39 550 BCY87 2.99 817E370 Thy 00202 800 28697 150 280819 UP
AD140 600 BCZ11 609 3832520 7511 00203 513p 28706 10p 2513820 600
AD149 500 BD124 809 583E2955 00371 1.26 28930 20p 2173866 860
410161 859 58D131 750 110 ORP12 500 25987 45p 283903 155
AD162 865 1313132 SOp 313E3055 ORP60 40p 281131 2510 283908 129Ap317 pop BF115 859 75p P346A 305 2141132 259 284061 129
AF118 60p BF167 2610 MPF105 400 RA8310AF 214302 180 284062 120
AF124 25, 7317173 25p 14%7214 209 469 281304 22p 284126 15p
AF139 80p BF179 302 3E1216 40p EA8508AF 281305 229 284871 3510
AF186 4010 BF180 30; 2131T217 40p 659 281307 250 285467 30p
AF239 409 BF194 10, NRT403 7010 TAA283 760 281308 25p 2145777 550
A8Y27 809 BF195 159 2.6KT4041300 211209 Up 281613 209 28001 1-00413128 259 131,8131 260 OAS 600 11229.3 bOy 281671 1.00 28012 10-00
BA102 800 HF898 25p 0A10 350 TIP3OA SOD 282147 75p 28018 6.25
BA116 7p BFX13 25p 0481 10p TIP31A 1300 282160 OD 28028 8.90
BA145 150 BFX34 750 0491 7p 112324 709 282217 25p 28301 50pHUM Sp BFX37 809 0A200 710 TIP33A 2272221 200 25303 660
BAX16 7p BFX88 200 0A202 1010 1.00 282222-425p

40250
7324 950

BC107 10p BFY50 209 0018 75p TIPSLA
BC108 10p BF751 200 0020 959 1.50 21923594 40380 400
B0399 lop BFY52 200 0023 850 TIP35A 15p 40361 400
13C109C 12p BFY84 50p 0023 400 2.50 282906 20p 40342 500

BFY90 699 0028 659 TIP36A 282926 (all 40408 500
BC11-5 159 BLY36 8.00 0015 5011 8.00 cola) 10p 40486 75p330317 2011 1351020 15, 0038 85p TIP41A 750 281053 209 40636 1.1030143 25p BSY27 15p 0042 4010 TIP42A 859 283054 60p 40430 1.00

ZENER
DIODES
400 M/V7 5%
Miniature
BZY 83 Range
All voltages
8.3-33 Volt
100 esch.

25+ 99
100+ Op
500+ 669

1000+ 511

Any one type.

15 Watt 5%
Wire Enda
Metal Case
All voltages
8.8-10 Volta
209 each

25+ ISp
100+ 16p
500+ 12p

1000+ 1010

Any one type.

3 Watt Plastic
Wire Ends 5%
3EZ Range
All voltages
6.8-10 Volts
30p each.

VAT

887450
887451
887153
887454
887460
887470
$87472
887473
887474
587475
8577470
8107480
837481
13577482
887481
887484
887486

Prices DO NOT include
Value Added Tax. From

Is; April, 1973 10% must be added
and shown separately to your total
order (incl. carr/packing). Help
Lo to help you receive your order
without delay. E. & 0. E.

QUANTITY DISCOUNTS
10% 12+ 15% 25+ ANY ONE
20% 100+1 25% 250+ TYPE
Prom above section except Integrated
Circuits and Special Offers where die -
comb/ are included.
Minimum order value 11 please.
Portage 7p on all orders.

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
1 amp miniature
184001 50 6
184002 100 7
184003 200 8
1574004 400 8
1274005 600 10
1574006 800 12
184007 1000 15
1-5 amp miniature
PL4001 60 8
PL4002 100 9
PL4003 200 10
PL4004 400 10
PlA805 600 12
P14006 800 15
PL4007 1000 16

LINEAR
(0/P AMPS)
702C 705 75p
709C T099 859
7080 D.I.L. 350
723C TO99 13.-00
723C D.I.L. 950
7250 1099 14-50
7410 1099 659
7410 D.I.L. ISp
747C TO99 11-10
7470 D.Z.L.

51-10
72741P D.I.L. 800
72748P D.I.L. SOP
SINCLAIR

IC12 11.80
TOSHIBA
TH9013P
20 WATT AMP
24.47 POST PAID
TH9014P Pre Amp

12-60
DATA AND
CIRCUITS REF.

42 10p
FREE WITH
PURCFL413E8

TRANSISTORS,
IC's, TRIACS,
BRIDGES,
SCR's, LDR's

NEW FREE
BOOKLET
(No. 36)
OVER I500
TYPES -
Send for yours
today!

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volts Prim

P.I.V. 1-11
HALF AMP
505/05 50 20p
505/10 100 250
ONE AMP 1 x 4 H

B1/05 50 25p
B1/10 100 250
B1/20 200 301,
51/80 600 259
ONE AMP (GI.)
TUBULAR
W005 50 300
WO1 100 25p
WO2 200 409
WO8 600 46,
TWO AMPS 11 x
x
132/05 50
1321100 100 485509

B3/200 200 459
52/600 600 50p
B2/1000 " 1000 SOp
POUR AMPS
513 x
B4/100 100 6010
24/200 200 659
B4/400 400 709
54/600 600 715p
2418.00 800 81-00
SIX AMPS

B6x

/100}L x100 70D
B6/200 200 750
56/400 400
B6/600 600 8192

n

SILICON CONTROLLED
RECTIFIERS
Type Volta Pries

P.I.V. 1-11
OWE AMP
CRS 1/05 50 25D
C1181110 100 80p
CRS 1/20 200 800
CRS 1/40 400 350
CRS 1/60 600 450
THREE AMP (TOM
CRS 3/05 50 800
CR8 3/10 100 30p
CR8 3/20 200 85y
CR8 3/40 400 45p
CRS 3/60 600 565
FIVE AMP (9051)
CR8 5/400 400 80p
SEVEN AMP (T048)
CRS 7/100 100 60p
CRS 7/200 200 650
CRS 7/400 400 700
CRS 7/600 600 95P
SIXTEEN AMP
SCR 16/100 100
SCR 16/200 200
SCR 16/400 400
SCR 18 800 600

85p
700

11132

1 Amp
T05

3Amp
T048

Henry's LIMITED
EDGWARE ROAD, W2

404-406 Electronic Componentsand Equipment 01-402 8381 Open, 9 um -6 pat
354.35E, High Fidelity and Tape Equipment 01-4025854:4736 7j011,...stoswede"
309 PA- Disco -Lighting High Power Sound 014236963 Thettsdayl
303 Special offers and bargains store All slime., rape
All mail to 303 Edgware Road, London 1/112 1.8W all day Sat. clay
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V
Over ISO

ways to
engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.I.E.T. and we'll send you full details and a free
book. B.I.E.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.E.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay -as -you -learn.
Why not do the thing that really interests you? Without losing a
day's pay, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you
"Yesterday T received a letter from the Institution informing that my
application for Associate Membership had been approved. T 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.N.O. Dublin.
"Illy training with B.I.E.T. quickly changed my earning capacity and,
in the next few years, my earnings increased. fourfold".-Student
C.C.R, Bucks.

fiNDOl/TRW 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.BEE17, Aldermaston Court, Reading RG7 4PF.

Practical Radio Et Electronics
Certificate course includes a

learn while you build
3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

wm sawcUT OUT THIS COUPON= le= own own alml
lick or state subject of interest.

Post to address below.
MECHANICAL Man. Prod.--cont. Constructional -cant.A.M.S.E. (Mech.) 0 Quality Control 0 Building 0Boiler Inspect. Salevinorighlp 0 BuildingDrawing 0

& Operation 0 Storekeeping 0 Bald. Foreman 0c & G Eng. Crafts 0 Work Study
Works

0 Carpentry &Jcin. 0
BDC rate sGemlrEeatb:rl.ilCav yt. B Management 0 Engineering 0Eng. Inspection 00 DRAUGHTSMANSHIP

CoEnengtrinueectrioingnal

0

Civil & Municipal

Inst.Inst mEngete. &r InTedc.h. H DAe.Mait..Im.Ee.rD. Elec.

0
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Construction 0

matnten. Eng. 0 Machines 0 InstituteMechanical Eng. D Die&Press Tool Clerk of WorksSheet Metal Work 0 Design0 Council Eng.
Welding 0 E.lD
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ELECTRICAL & Gen. Draughts- Inst. of Builders
A.M.S.E. (Flee.) 0

Tech 0 Highway Sup.
0 Inst. Works &rnanshiP

0 & 0 Elec. Eng. 0 Drawer 0 Dec.C & G Elec. inst. 0 _._._
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Install. & Wiring 0 Tech. 0 AgriculturalEng. 0

Pr(awie.tRah kidt
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)Elec. Counciltcil of Eng.

Instruments O Radio Amateurs Farm Science 00 General Educat. 0
MANAGEMENT & Radio Servicing

0
Gen. Plastics 0

PRODUCTION & Repairs 0 Pract. Maths
Auto. Control 0 Radio & TV Eng. 0 Pract. Slide Rule 0

Electronic Data TV Main. &Serv 0
Computer Prog. 0 Trans. Course 0 Pure & Applied

Processing 0 AUTO & AFROEstimating RubberRerMathsRubber r aT et ci ho n.

Foremanshin OD AAemrolEmngi.
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0 Sales Engineers
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Coaching for many major awns.
including OA'C. C & G, etc.
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O
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0
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58 '0' & 'A'
LEVELS SUBJECTS
Over 10,000
group passes

POST TODAY FOR A
BETTER TOMORROW

To B.I.E.T., Dept. BEEP QN
Aldermaston Court, Reading RG7 4PF

NAME
Block Capitals Please
ADDRESS

BEE17,

OTHER SUBJECTS -AGE
Accredited by:c.A.c.c. I

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
Published approximately the third Friday of each month, by IPC Magazines Ltd., Fleetwey Rouse, Farrington Street, London, E.C.4A 4AD. Printed in England by index Printers Ltd..Dunstable, Beds. Sole Agents for Australia and New Zealand-Gordon a Goteh (A/Sia) un. South Africa-Central News Agency Ltd.: Rhodesia and Zambia-Kingston Ltd.: East Africa-Stationery and Office Supplies Ltd. Subscription Rate (including postage): For one year to any part of the world g2.3.5. Everyday Electroniet subject to the following conditions.namely that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended sellingprice shown on the cover, and that It shall not be lent, resold or hired out or otherwise disposed of in a anitilated condition or in any unauthorised cover by way Of Trade, or affixed to oras 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,
FELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off 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

KITSPECIAL 228'50PRICE

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

6 4

P.W. Tricolor
as per April/Ma,
June 1973. Parts lis
on request (52A).

P & P 45p
COMPLETE WITH FREE TEAK CABINET
Designer approved kiss distributed by Henrys!

(As featured in "Practical Wireless"
May to August 1972)

* SLIM
- DESIGN WITH

SILVER TRIM
Overall chassis size

14f" x 6" x 2" high

ELECTRONIC KITS
Henry's introduce new huge
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 fl -20.
BATTERY TAPE DECK

Garrard 9 volt Tape Deck
with heads, etc. As previously
advertised. Limited quantity.
01.50. post 30p.
LEARN A LANGUAGE

Recorded Cassettes with step
by step phrase books.
French, German. Spanish
Italian. L1 -36 per course.
f5-00 per set of four.

LOW COST HI-FI SPEAKERS
E.M.I. Size 134, x 8f". Large Ceramic Magnet.
TYPE 150 6 watt. 3, 8 or 15

ohms C2-20. Post 22p.
TYPE 150 TC Twin cone ver-

sion E275. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover. 3, 8
or 15 ohms. L3-50. Post 25p.

TYPE 35020 watt with tweeter
and crossover. 8 and 15 ohms.
£7-50. Post 28p.

POLISHED CABINETS 150, 150TC 450 (4.60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES 6 (Assemble° 550 T1C) per. pair L16.50. Post 70p
SERIES 8 (Assembled 450) per pair. i18-95. Post 70p

TEST EQUIPMENT
SE250B Pocket Pencil Signal Injector L1-90
SE500 Pocket Pencil Signal Tracer El -SO
THL33D Robust 2K/Volt E4-55 with case £4.95
TE15 Grid Dip Meter 440 KHz-280 mHz 613.45
500 30 KA/ Multimeter E9.25

With leather case EIO -50
200H 20K/V Multimeter E4.20. With case (4-95
AF I OS 50K/V Multimeter E8 -50. With case i9 - 50
U4341 AC/DC Multimeter with transistor tester with steel

case £1050
TE2OD RF Generator 120KHz-500MHz £16 -SO. Carr. 35p
TE22D Audio Generator 2014z-200KHz i17-50. Carr. 35p
CI -5 3' Pulse Scope 10Flz-10mHz £39.00. Carr. 50p
7E65 Valve Voltmeter 28 ranges £17.50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

DISCO SPOTBANK
3 channel Disco Spotbank
for use with any psychedelic
lighting display.
£1275, p. & p. 35p.

- EQUIPMENT
Warehouse prices with
BIG DISCOUNTS plus
demonstrations (for call-
ers) and GUARANTEES.
FREE -24 page detailed
brochure (Ref. No. 17).
You can 1144 the savings!

1

ML -3 MW/LW
TUNER to BUILD
Uses Mullard Module. Slow
motion tuning. Built in
battery. Ferrite aerial. Overall

size 7" x 2f" x 3i". TOTAL COST TO BUILD
L485, Post 15p. All parts sold separately. Leaflet No. 6

"BANDSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning. 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.
TOTAL COST TO BUILD 1E7-98

p.p. 32o. (Battery 22p).

PA -Disco -Lighting
UK's Largest Range -Write
phone or call Details and ffr ins -

demonstrations on request.
DPOL 3 Channel sound co light unit, 3KW. (29-50
DJ4OL 3 channel Mic (built-in) to light., 3kW. L3875
0170S 70 watt Disco amp/mixer. £4975
DISCOAMP 100 watt ampimixer, (68-85
DJ1055 30 watt Disco amp/mixer. L32-25
Anti -Feedback Quality Mk., L11 -50
DJ500 50 watt PA Amplifier £43.95
D)700 70 watt L52.75
GROUP 300 150 watt rms "Group" Valve Amplifier £86 00
FIBRE OPTICS LIGHTING. - MICS. EFFECTS. 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

VAT

CATALOGUE
Fully detailed and illus-
trated covering every
aspect of Electronics -
plus data, circuits and
information. 10.000 Stock
lines at Special Low Prices
and Fully Guaranteed.

Post
PRICE 55F. Paid

(40p FOR CALLERS)

PLUS! FIVE 10p
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 above.

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kris BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popularrVHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it -VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL f6.97, p.p. 20p. Ilk. I Decoder Kit L597.
Built IC Decoder f6-50. Tuning meter unit LI -75.
Mains unit for Tuner and/or Decoder PS6/12 £3.25. Post 20p

HIGH QUALITY
CASSETTES

The best UK low noise tapes
but at a special price.
'Living Sound' cassettes meet
the highest international
standard (IEC 94A). Fantastic
price savings.

3 6 10
for for for

C60 I .00,1.80 2.80
C90 I -33'2-57 4 -20
CI20 -623.15100

Full guarantee. Post paid.
Made by EMI especially for
Henry's.

ULTRASONIC
TRANSDUCERS

yds. Ideal remote switching
and signalling. Complete with
data and new I.C. circuits.
f.590 per pair. Post 10p.

MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance £1-00
'18' Med. Impedance £2.00
'36' Fled. -Low Imp. £350
Erase Heads for above 75p
'63' 2 track mono -

Hi Imp. II -75
'43' Erase Head for above 75p

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 E3.57; 0 E4-37
STE

Z5REO

60 PZ5 L3.97 #114:iikE7.97; PZ8 4417
PZ6 £637;
Transformer for PZ8 L2.95

Active Filter Unit L4.45
Stereo FM Tuner £16.95

IC12 LI-80; Q16's LI5 pr.
Post etc. 20p per item

Alft a Ail

PACKAGE DEALS
Post 25p

2xZ30, Stereo 60, PZ5 £15-95
2xZ30, Stereo 60, PZ6 £18.00
2xZ50, Stereo 60, PZ8 £20.2.5
Transformer for PZ8 £2 95
PROJECT 605 KIT 419.95

7 SEG 3- NIXIE TUBES
trots tap per 5 to of

XN3, XN 13, GN6 0-9 side
view with data. 85p.
GNP -7, GNP -8 0-9 side view
with decimal points and data,
95p.
3015F 7 seg L2 each. a per
4 with data.
12 and 24 hour clock circuits
Ref. No. 31 ISp.

Miniature Amplifier
5 transistor. 300mW
Fitted volume and sensitivity
control, 9 volt operated.
£1 .75 each P/P 15P.

All prices are exclusive of 10% VAT
which must be added to all orders Inc.
carr/packing. (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.

Quality Slider Controls
60mm stroke singles and
ganged. Complete with knobs.
5K, 10K, 25K, 100K. 250K,
500K. I meg, Log and Lin. 40p
each, 10K, 25K, 50K, 100K,

250K, Log and Lin ganged.
60p each.

Henry's
EDGWARE ROAD, W2

404-406 Electronic Componentsand Equipment 01-4028381
I

Open:-sla.,-6Pg3
354-356 High Fidelity and Tape Equipment 01-4025854/4736 (6::,:swe:ek
309 PA -Disco -Lighting High Power Sound 01-723 6963 Thursday)
303 Special offers and bargainsstore All stores open
All mail to 303 Edgware Road, London W2 1BW all day Saturday
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