Inexpensive, easy to build projects
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electronics

THIS-Z=1N
TREMOLO

Cools
soothes

ICS have

e\

helped thousands
Of ambitious men to
move up into higher paid
more secure jobs in the field of
electronics - now it can be your turn.
Whether you are a newcomer to the field
or already working in the industry, ICS can
provide you with the specialised training so essential

and heals
minor
burns

to success.

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the words
of one of our many successful students: "Since starting
my course, my salary has trebled and I am expecting a
further increase when my course is completed."
City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians
Radio, T.V. Electronics Technicians
Technical Communications
Radio Servicing Theory
Radio Amateurs
Electrical Installation Work
Also MPT Radio Communications Certificate
Diploma Courses

Burneze unique aerosol first aia
COOls instantly, contains a
fast -acting local anaesthetic

plus antihistamine to control
swelling_ It deals with the
lingering pain of a minor burn or
scald and reduces the chance
of a blister.
From Boots and other chemists. S.A F
to Potter & Clarke, Croydon CR9 3LP

for intriguing leaflet.

ELECTRO 1-triFTE.
The best of all!

Colour T.V. Servicing
Electronic Engineering & Maintenance
Computer Engineering and Programming
Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

CATALOGUE 7 ISSUE 3
with 25p refund voucher
Up -dated Price & Product Information
112 pages plus cover As comprehensive and up-to-the-minute as possible.
Thousands of items from vast ranges of semi -conductors Including I.Cs
to components, tools, accessories, technical information and diagrams are
included as well as a refund voucher worth 25p for spending on orders list
value £5 or more SEND NOW FOR YOUR COPY BY RETURN qn post
paid
it's an Investment In practical money -saving and reliability!

,

Other Career Courses

A wide range of other technical arid professional courses
are available including GCE.

PRICES as shown in our latest catalogue (No. 7, issue
3) were due for review by April 1st. In fact these have
remained unchanged since January, reviewed only at
3 -monthly intervals as from July 1st next. This is instead
of making day-to-day price changes.

DISCOUNTS apply on all items except the few where
Post this coupon or 'phone today for free

prices are shown NETT. 5% on orders from £5 to L1499;

ICS careers guide.

10% on orders list value £15 or more.

FREE POST AND PACKING in U.K. for pre -paid mail

orders over £2 (except Baxandall cabinets). If under there
is an additional handling charge of 10p.

Name _

QUALITY GUARANTEE. All goods are sold on the

Address

understanding that they conform to maker's specification.
No rejects, seconds or sub -standard merchandise.
Aye

To ICS, Dept. S60, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)

ELECIMTUI LTD
All communications to Section 2'5, 28, ST. JUDES RD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 OHB. Telephone Egham 3603, Telex
264475. Shop hours: 9-5.30 daily, 9-1 pm Sais.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester
MIg1NA. Telephone (061) 4.32 4945. Shop hours. Daily 9-5.30 pm ; 9-1 pm Sats.

No-I'm not referring at the moment to My Old Dutch, but to
I've been getting my
the fact that for almost

radio and electronic bits and pieces from Home Radio.
Hundreds of orders I've sent them, and I've always been
delighted with the courteous and efficient service I've
received. What's more, on the many occasions when I've
called at their Mitcham shop, I've found the same friendly,
business -like atmosphere. On the few occasions when
they've slipped up (they don't claim to be infallible) they
have really gone out of their way to put things right and to
ensure my satisfaction.
If you've been reading these adverts during the last few

months you'll know that a young friend of mine has experienced the same satisfaction. Perhaps we two typify the
thousands of electronic fanatics, young and old, who have

found Home Radio Components a wonderful back-up
service for a fascinating hobby.
If you are not yet with us why not join us right away? Your

first step of course is to invest in the famous Home Radio
P O S AND
POST
7511 plus 33p PACKING

Components catalogue. It's an eye opener! From the moment

you remove the wrapper and gaze on the beautiful colour

picture of Barbara Hepworth's "Theme on Electronics"
until you reach the Index at the back you'il find it as absorbing as a first class thriller. The 240 pages are packed with
details of over 6,000 items, nearly 2,000 of them illustrated.

If you're a meany like me you'll probably use the same
catalogue for several years (Home Radio keeps me up to
date on prices by sending me new price lists free); but if
you're keen to keep up with all the latest developments in
electronic components then you'll get each edition as it's
published. In any case, when you start ordering components
you can recoup 70 pence of your 108 pence investment by
using the 'save -money' vouchers supplied with the catalogue. You can't lose.
So why delay? Send the Coupon below today with a cheque
or P.O. for 108 pence, and look forward to at least thirty
years of happy co-operation with Home Radio Components!

Please write your Name and Address in block capitals

I
I

NAME

ADDRESS

I

I
HOME RADIO (Components) LTD., Dept. EE,
The price of 1080 applies only to customers in the

234-240 London Road, Mitcham, Surrey CR4 3RD

I

(Regn. No.
London

U.K. and to BFPO Addresses.

HOME RADIO (Components) LTD Dept. EE, 234-240 London Road, Mitcham,CR4 3HD Phone 01-648 8422
,
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CRESCENT RADIO "LTD.
11-15 & 17 MAYES ROAD, LONDON N22 6TL
(also) 13 SOUTH MALL, EDMONTON, N.9

"Qs'

MAIL ORDER DEPT.

I St Michaels Terrace Wood Green London N22 4SJ
Phone 888 3206 & MAIL ORDER 888-4474

10 INCH 8 OHM
DUAL CONE L/S

ABS PLASTIC BOXES

Randy boxes for construction projects.

Ousels panels. Fitted with 1mm front

a real bargain.
Spec:. Sise=10" Dual Craw
Power -10 Watts

panels.

100 -105rnm x 73mm a 45mitoe-551).
1006-100mm x 74mm x 47mnr= 72D.
1007=185mm x 124nom x 60mus =1118
1021-106mm x 74rnm x 45inno-65D.
Phis 8% VAT
(eloping front)

Primuency=-40-1200014x

PRICER'

MADEiu

SOLENT AUDIO SYSTEM

£5.95

'WWI down

M
ISAIr
L59 .95

IN CABINET

FARM

Wocoot5 00000

6

'Stereo Tuner Amplifier chassis with AM,'FM adio cover-

IMP=8 Ohs,

-rig long medium short arid Stereo FM wavebands. Separate

Plus 25% VAT

Our Price 53.75

.12-

PRICE

Manufactured by "SLAV'. to a very
high standard these lOndspeakers arc

Moulded extrusion rails for P.C. or

QUALITY' STEREO SOUND_

Base and Treble controls. 30 watts total power output

CLEAR PLASTIC
PANEL METERS

WIRE WOUND
VARIABLE CONTROL

Sire 59mm x 46M011 x 35mm these
require a

meters

38mm

2500hm approx diametcr=1 inchlong

hole for

Standard spindle only 25p each.
Plus25% VAT

mount lug.

MEG - 0 to 50 micro amp Full Scale
0 to 100 micro amp

MEI

MES - 0 to 000 micro amp
0 to Imie
91119
0 to 5rnia
MED)
51E11 - 0 to lOonia
0 to 50m/a
VE12
0 to loom/.
01E13

ALUMINIUM BOXES

Metal Project Hosea give Four work a
professional finish.
Price
if
W
L

ME14 = 0 to 500n1fa

WEIS = 0 to lamp

AB7

21

51

ABS

4

4
22

50516 - 0 Lo 50 volts
ME17 - 0 to 300 volts A.C. Fall Scale
ME18 - "15" Meter
51E19 =
"VW' Meter
Otis PRICE

A159

88-00

4
4

ABIO
A1311

o

A111.3

8

ABIS

10

7

3

10

41

3

12
12

5

3

8

a

21

3

Plus 8% VAT

BSR automatic record deck with cue and pause control
Two matching elliptical speaker units.

Order early limited stocks available cash price £59-95.
Credit Sale £595 deposit 9 monthly payments of £7.00
(Total Credit price £68.95). P. & P. £3-00. Send f.11-95
today.
Chassis only available for cash at £42-00.
Full 12 months Guarantee.
CALLERS WELCOME.
Stereo headphones supplied with every complete order. aiR

MD radio

100 CHASE SIDE SOUTHGATE
EE/I0/75
LONDON 1114 SPI. Telephones: 01482.1644

BARGAIN PROJECT

BOX

With high IMP input this

A plastic box with moulded extrusion

amplifier will work as a

rails for PC or Chassis Pancls with
metal front plate fitted with four

record player, baby alarm,
etc, amplifier. E2.00
Phis 25% VAT

screws (all suPPlled)
Au Ideal box to give to tunall project
so professional finish.
SIZE (internal) 8 Milt a 5 Imm x 28nutt.
Plus frns VAT
OUR PRICE 40p

P.C. ETCHING KIT

This kit contains all that the constructor
will need to etch the circuits of his own
design.

Contents-Plastic etching dish. Sample
copper clad board. Laminate Cutter.
lb Ferric Chloride. Large Plastic
1
Sprain. Etch Resist Pen. Full Etching
Instructions.
Complete and Big Kit Value at 33.75p
+ 8% VAT.

FERRIC -CHLORIDE

Anhydrous tonic chloride in double
scaled coo pound pld packs.
OUR PRICE - 50p + PP -1 8% per lb.

TELESCOPIC AERIAL
Nine section fully swiveling telescopic
aerial with 4BA single bolt fixing or two

hole fixing bracket. Fully extended 43". Fully closed - 7" Our Prke - 50p -v P/P I VAT 3-2 8%

CABLELESS

SOLDERING IRON

3 KILOWATTS
PSYCHEDELIC LIGHT

WAHL "ISO -TIP"

* Completely Portable
* Solders up to 150 Joints per charge

CONTROL UNIT

Three Channel: Hass-Middle-Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminals of an
amplifier, and connect three 250V up to
1000W lamps to the output terminals
of the snit, and you produce a Wein/411w sound.light display. (All guar-

* Re -charges in its OW11 stand

* Fine tip for all types of soldering

Pia 8% VAT

POWER PACKS

,

PP1 Switched 5. 41. 6. 7+, 9 and 12
Volt @ 500 info, with on1off
switch and pilot light.

Sire -130 mm x 55 moo x 75 sum
ONLY -24.00
6.71-9 volt Battery

PP2 Switched

Elinsivator. Approx size 21" x
21, x 3k". Ideal for cassette recorders. 118.25 each.

2F3 Car converter. From 12v Poe. or
Reg to = 6-71-9 volt. Easy to Itt
and transistor regulated
is.80 each.
Plus 8% VAT
Bend 30p for a
CRESCENT
CATALOGUE

DENCO (CLACTON) LTD.
357-8-9 OLD RD., CLACTON -ON -SEA
ESSEX. C015 3RH
Our components are chosen by technical

authors and constructors throughout
the world, for their performance and

reliability, every coil being inspected
twice plus a final test and near spot-on
act.... sat
alignment.
General catalogue showing full product range 28p,
post paid. Please enclose S.A.E. with all other enquiries.

TRADE ENQUIRIES WELCOME

* Only 8' long and weighs just 6 out

Plus 8% VAT
(Spare bits are available/
OurPrice 11175-

12-0-12 VOLT 500m/a

240 VOLT PRIMARY
TRANSFORMER

plus 361t

stated

1

54p
839
54p
63p
541
45p
09p
849
090
11 35
11.02
11 20
11 50

All site are approx and In inches.

AMPLIFIER

U.K. CARR.
20p unless otherwise

2

-

ARIA
AB19

5 transistor tunPlifier complete with volume control.
Ls suitable for DV da. and
co. =pollee. Will give
about 1W at 8 ohm output.

Li8.50

11
11
11
11

4
5
6

A1517

anteed.)

21
2

6

A1113

LOW VOLTAGE

111-

3

ARE?

Phis 8% VAT

510

4

(frequency response 25-20,00 Hz) Tape record and playback
facilities. Dimensions 18" x 84" x 34". The very latest

approx. See = 60mm x 40mm
X 50mm. Fixing Centres-75mm.
A REAL BAJtGALN AT 11-20 each.
Plus 8% VAT

LOW NOISE

'LOW PRICE CASSETTES
Good quality- tape In well made screw
type cassettes.
Presented its single plastic cases.
C60 =31p
C90 --42p

0720=53p
10% discount on ten or more cassettes
Plus 8% VAT
of one type

All Pik. are excluding VAT. Please
add to each item the VAT rate indicated to all orders

PLEASE MENTION

EVERYDAY
ELECTRONICS
WHEN REPLYING TO
ADVERTISEMENTS

ax==ataxmatu-42
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RumETE11.19
BUILD THESE
VEROBOARD PROJECTS

ii

0

IN OCTOBER ISSUE
BROADCAST BAND RECEIVER

VERSATILE LIGHT ALARM

PLUS MANY MORE ARTICLES

BUY NOW AND BE SURE

ON SALE 1st OCTOBER

OF YOUR COPY - PRICE 30p

Become a

radio amateur.
Learn how to become a radio -

amateur in contact with the whole
world. We give skilled preparation
for the G.P.O. licence.

ME
MI IN MS
NI MI IIM
NI
Brochure, without obligation to:
To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, DeptEEBIOS,

P.O. Box 156, Jersey, Channel Islands.

IM

NI 1111

IN

NAME
ADDRESS
NI
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ENGINEERS

ar11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111A-

-----4,44
This 76 page'
This

FREE book

MAIL ORDER
),f

PROTECTION SCHEME

shows howiddi

YOURSELF FOR A

_E.

Periodical Publishers Association which has given an
undertaking to the Director General of Fair Trading to
refund moneys sent by readers in response to mail order
advertisements, placed by mail order traders, who fail to
supply goods or refund moneys owing to liquidation or
bankruptcy. This arrangement does not apply to any
failure to supply goods advertised in a catalogue or in a

BETTER JOB WITH MORE PAY!
Do you want promotion, a better job,
higher pay? "New Opportunities- shows
yea how to get them ttuough a low-cost
home study coarse. There are no boots to
buy and you can pay -as -you -learn.

This helpful guide to success should b
v r yhalpmf tiiti7o6nap e nog r.iitee;:.E
f3eX.1 igr, ethis

page

will call
on you. It could be the best thing you
now. No obligation and
ever did.

Lin MI Mi CUT OUT THIS COUPON MEIN MEN WWII
CHOOSE A BRAND NEW FUTURE HERE!

POS>:,e1

NOiv

and wiring

I

0

Electrical
Draughtsmanship
Electrical

Colour T.V. Servicing 0

C & G Radio, T.V. and
Electronic Mechanics

Electronic
Engineering
Computer Frog

Installations and
Wiring
Electrical

CITY AND G'CILDS
Telecommunications

O

Radio Amateur.'
Exam. etc. etc.

To: ALDERMASTON COLLEGE
DEPT. EEV 10 READING RG7 4PF

In the unhappy event of the failure of a mail order trader
readers are advised to lodge a claim with Everyday Electronics

within three months of the date of the appearance of the
advertisement, providing proof of payment. Claims lodged

after this period will be considered at the Publisher's
discretion. Since all refunds are made by the magazine

C

Technicians

Radio Servicing.
Maintenance and
Repairs
Transistor
Terihnotrizy

Mathematics

CITY AND GUILDS

CITY AND GUILDS

General Radio and
TV Engineering

direct mail solicitation.

I
I
I

Tick ...Milo Subject of interest. Past 10 the address below.

Electrical
Engineering
0
Electrical Installations

The Publishers of Everyday Electronics are members of the

voluntarily and at its own expense, this undertaking enables
you to respond to our mail order advertisers with the fullest
confidence.

I
I

For the purpose of this scheme, mail order advertising Is

defined as:-

EEV 10

'Also at our London Advisory Office, 4 Fore Street Avenue

'Direct response advertisements, display or postal bargains
where cash had to be sent in advance of goods being
delivered.' Classified and catalogue mail order advertising
are excluded.

Moorgate, London EC2Y 5EJ. Tel, 01.6282721.
NAME (Bleck Capitals Please)

I ADDRESS
,.. POSTCODE
AssMember

IOther so Mesta

of A.B.C.C.

rieeredited by C.A.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

ELECTRONIC FOOTBALL

Don't miss your copy of
only
50p

HENRY'S
NEW 1975
CATALOGUE

P

sl5f)

P&P

CNR.0
,___.

/

ESTABLISHMENTS
TO EDUCATIONAL
when ordered on official notepaper.

Write now for your copy, enclosing 65p remittance.

94/96 Upper Parliament Street,
Nottingham. Tel: (0602) 40403

512

Build the Texan & FM Tuner
TEXAN 20 -20 W STEREO AMP
Features glass fibre PC
board, Gardners low field
transformer 6 -IC's

VIDEO SPORT
Play three exciting electronic bail games.

50p.

MIDLANDS:
New Electronics Store Open,

& TENNIS
WITH THE FABULOUS

ON YOUR OWN TV

* OVER 5,000 ITEMS - largest UK range of
electronic components for home
constructors.
* 200 PAGES- every aspect of electronics and
components for amateurs and hobbyists kits, projects, test gear.
* DOZENS of new lines and new ranges.
* MANY price reductions throughout the new
Catalogue.
* A Discount Voucher with every copy, worth

FREE

.11I11111111111111111111111I111111111111111111111111111111111111111111111111111111111IIIIII1111111111111

Orr

I'

FOOTBALL, TENNIS.

10 -transistors plus

I

diodes etc. De-

signed by Texas

I

II

In struments en-

ffineers for Henry's
and P.W. 1972. Overall
size 15-;" x 21" x 61^ mains

HOLE IN THE WALL
on your own TVI Just
plug Video Sport Into

operated. Free teak sleeve with every kit.

TV and away you 00.

(also built and tested E39.95)

the aerial socket of your

£2995 (CARRIAGE 50p).

Completely safe for you,
your children and your TV. M' ns operated.
OUR INCREDIBLE PRICE L29 -50,1,4i.

HENELEC STEREO FM TUNER

DEMONSTRATIONS NOW IN
ALL CENTRES!
AMiFM MODULES LP1179 LPI171
Combined AMIFM tuner modules,
together with a small number of R.C.'s
Ferrite aerials, make up a sensitive

FM/MW/LW tuner.
6v. Supply, supplied with
data and circuit streets.

size in teak sleeves 8" x 2;" x 61". Complete
kit with teak sleeve.

E26.25 (Carriage 50p).
(also built and tested £31.20).

JOIN THE LARGE BAND OF
CONSTRUCTORS!
SPECIAL OFFER

GARRARD 0'4

STEREO

END AND AM GANG £4 60.

Stereo Heads
Built in Motor Stabiliser

Suitable Ferrite aerial 87p.

Pause Control

LP1179.

FM

CASSETTE

TRANSPORT MECHANISM
Features

LPI171 COMBINED IF
STRIP £4.60

Features capacity diode tuning, lead and
tuning meter indicators, mains operated
High performance and sensitivity. Overall

FRONT

Auto Stop+Eject

£1162 THE PAIR.

IIFfF TV TUNERS
line receiver UHF transistorised
tuners UK operation.
Brand new. (Postipacking 25p each).
625

TYPE A var. tun. slow motion drive
£350.
TYPE C variable tuning £2.90.
TYPE B 4 -button push button (adj.)
£4-60.

Rto12uNist,DCOreOcpiseiraontioenngin-

-,--

eered mechanism based

on the "STARR" patented design, ideal
for use in Car stereo cassette players,

stereo cassette recorders, Industrial
and many other applicatIons. Suitable for
the 'PW' Ascot Stereo Cassette Deck.
£1 3.50 inc. VAT p & p 3So
FREE:

TYPE D 6 -button UHF' VHF tuner £520.

SEND NOW FOR OUR FREE LIST

ALL HENRY'S PRICES
INCLUSIVE OF VAT

OF OVER 2,000 SEMICONDUCTOR

HENRys

NO. 36 FOR OUR COMPLETE RANGE

DEVICES AT NEW LOW PRICES.

Electronic Centres
404.406 Electronic Components & Equipment 01 4028381
354 PA Disco Lighting High Power Sound 01.402 5854
303 Spec.al oilers and bargains store
All marl to 303 EdgwareProad London W2 7 BW

H F .rnd
Elect roncs
Centres 0,1,17
9 an, - Gper

Prices correct Jr tone oforeoeration Subject to change WithOut notice ESOE
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SWITCH TRIGGER MATS

RECORD PLAYBACK
TAPE HEADS

So thin is undetectable under carpet but will switch en

Individual prices of these are:
2 track record playback heads 750 each.
4 track record playback heads £1-10 each.
Erase heads are also available Separately -

with slightest pressure. For burglar alarms, shop doors. etc.
24in x 18in 21-90. Poet A VAT 309.
13in x Oin 91.50. Post A VAT 25p

MV metal mounting shields 600 each.

SMITHS CENTRAL HEATING CONTROLLER

2 track 64-4 track 96p.

Push button gives 10 variations as iollows:-(1) con-

2 track heads already fixed on heavy mounting

tinuous hot water and continuous central heating
(2) Continuous hot water but central heating off at
night (3) continuous hot, water but central heating on
only for 2 periods during the:day (4) hot water and
central heating both on but day time only (5) hot
water all day but central heating only for 2 periods
daring the day (6) hot water and central heating on

plate with shield £1.86. ALL PLUS 25% VAT

DRILL
CONTROLLER

Electronically changes
front approximately 10 revs, to
maximum. Full power at
all speeds by finger-tip control.
Kit includes all parts, case,
everything and full instructions.
98.50 plus 45p post & VAT
Made up model also available.
speed

NEED A SPECIAL SWITCH

living room. bedroom and greenhouse. etc. Price 61-95. VAT & Postage

30p. Don't miss this.

AUDIO AMPLIFIER

2 pole. 2 way -4 pole, 2 way-

Part of the [anions Relitune background music
system, secondhand. but believed in good order.
However, no guarantee; we are selling for spans

pole, 4 way -3 pole, 4 way -2 pole
6 way -1 pole, 12 way. All at 885
+ 15p post & VAT each.

equipment. The mains transformer alone. today

value only. These are 6 valve amplifiers, the output
valves are 2 x RL. 84 in push/pull, complete with
mains transformer, :rectifier and ample smoothing

MULTI -SPEED MOTOR

would cost at least 94. Size is 91" x 55" x 4f". Price
only 82.00 + postage arid VAT 21.50.

sod 10,900 vitro. Shaft is

I5A ELECTRICAL PROGRAMMER
Learn In your sleep: Have radio playing and kettle
boiling as you awake -switch on lights to ward off

Six speeds are available 500. 850
and 1,100 r.p.m. and 8,000. 12.000
1

in.

diameter and approximately 1 in.
long. 2301240v. Its speed may be
further controlled with the use of
our Thyristor controller. Very

powerful and useful motor aloe
approx. 2 in. dia. x 0 in. long.
Price 21.40+45p post A VAT.

SLIDE SWITCHES

Slide Switch. 2 -Dole changeover panel

mounting by two 611.A. screws. Size

approx. stn. x fin rated 250V lamp.

144-7p post & VAT.
SubltiniattneglideSwiteli.DPDT19mm
(fin approx.) between fixing centres.
280i-90 post A VAT each or 10 for 1110. SP

r.

intruders have a warm house to come home to.

All these and many other things you can do if you

invest in an electrical programmer. Clock by famous
maker with 15 amp. on/off switch. Switch -on time
eau be set anywhere to stay on up to 6 hours. lade' ....meat no minuii tormory jogger. A beautiful unit. Price 42-95. VAT & Postage
60p, or with glass front. chrome bezel, stso extra.

SHORTWAVE CRYSTAL SET
Although this uses no battery it gives really amazing
results. You will receive an luniuMg assortment of

Resettable. 440 ohm coil up
to 25 impulses per second.
Exequipment but guaranteed
perfect, 28.30+40p Poet &
VAT each.

f digit counter as specified for
telephone charge calculator 939.

PRESSURE SWITCH
Containing a 15 amp change ova
switch operated by a diaphragit
which in turn is operated by ale

ampa

.

::

..

0.0-01-

..

12.012v

this comprises double:mound. 2.10/240V mains transformer

with full wave rectifier and 2000 mid smoothing. Price
£3-75 plus VAT and Post £1.

can in fact be operated simply by blowing into

1.50
1.50
8.50
1.20
1.20
1.50

50mA

2..8.50
51 1 :lPamps

..
amp
0v 2.. amp
A 1}6,3v4.50

1-95

5

ampA

Mr 5 amp & 5v

7-50
4-50

18 amp
amp

22.0(.1

630

143-75a arp

275.0-270v at 90mA & 6.4v 3 amps
BHT Transformer 5000r

..

(intermittent)

seaartrIllrl21,,nsimnen
By and Iftv

Mrs

: :

:

5.60
2.25

ONLY £110 FOR SEVEN
ELECTRIC MOTORS

7 powerful bate. motors
as used in racing ears A
power models. Output

types vary for use in

hundreds of different
projects -Tools, toys, models, etc Ail be..1,4 new
reversible & for 14-12v. butte. Wiring ding. inc.

VAT & Post 40p. FREE plan for min. power
station.

BLACK LIGHT

As used in discotheques and for stage effects, etc.

Virtually no white light appears until the rays
-impinge on luminous paint or white shirts, etc.

We offer 9" 6w tubes complete with starter,
choke, lamp -holders and starter -holder. Price
21915+30P Post. Tubes only it Post & VAT 50y.

MULLARD AUDIO AMPLIFIERS

All in module form. each ready built complete
with heat sinks and connection tag -s, data supplied.
1153
500mW
Model
power output 11.10±
40p post az VAT.

Model 1172 1W. power
output 91.351-45P Post
.t VAT.

Model EP9000 4 watt
power output 12.40+
50p post St VAT.

EP 9001 twin channel or
stereo pre amp. 62-50+
50p post & VAT.

LIGHT SWITCH

Automatically switches on lights

it dusk and off at dawn. Can
also he used where light and
dark is a convlenent way to
stop and start an operation.

Requires only a pair of wires to
the normal switch. In bakelite
box, normal switch -plate size.
I amp model 93.73.
VAT and Postage 50p.

MAINS TRANSISTOR PACK

Designed to operate transistor sets and amplifiers.

Adjustable output 6v., 9v.. 12 volts for up to

500mA. (class A working). Takes the place of any

Heavy Duty Mains Power Pack. Output voltage adjustable front 15-40v: in
steps -maximum load 250W -that is from 0 anip at 40V to 15 amp at 15V.
This really is a high power heavy duty unit with dozens of workshop uses.
Output voltage adjustmind is very onick-simply interchange push on leads.

PP7. PP9 and others. Kit comprises: main
transformer rectifier, snoothing and load resistor

condensers and instructions. Real snip at only
£1-50. VAT & Postage 605.
to

Post A VAT.

running. Is as fitted in Romer and blower heaters
costing ill; and more. Comprises motor. impeller.

Box all ready to work.

LIGHT DIMMER KIT

1. 2 and 3kW and with thermal safety cut-out

509+15p Poet de VAT.
KNUCKLED MODEL FOR F.M. 809+17p
471n.

:

1.75
2.25

6v and 12v
5 mow ..
3-50
Add 80p per piece to cover postage and VAT 25°.:.

SOUND TO LIGHT UNIT

transmitter. Chrome plated six sections, extends from 7} to

I 2).°

226

TANGENTIAL HEATER UNIT

,,,,00"S"..

portable, car radio or

:

a nnmPp

Silicon rectifiers and smoothing by 3.000rtiF. Price 21050 plus 925 VAT A post.

for

-

of the following batteries: PP!, PP3, PP4, PP6,

the Inlet tube. Original use was for washing

TELESCOPIC AERIAL

1.70
-95

2.60

2 amp
3 amp

25v

supplies -0.95 VAT & post 55p. each.
I2 VOLT
AMP
POWER PACK

..
:

p

1.ss

1114

:1

..

THIS MONTH'S SNIP

Smiths 24 hr. timer heart, really the "Autoset"
without its plastic case. This is a 24 hr. twice on,
twice off, clock switch which will repeat until reprogrammed. Switches rated at 15 amps. Limited

pressure through a small metal tube.
The operating pressure is adjustable
but is set to operate in approx. 10in.
of water. These are quite low pressure devices neat

machine to turn off water when tub has reached
correct level but no doubt has many other
applications n -to each+29p post A VAT -

.

24v
24v

9

..

3.5 amp .

6.5,0.6 by

statism over the 19, IS, 31, 39 metre bands -Kit contains
chassis front panel and all the parts. ALSO -crystal earphone 55p. VAT & Postage 75p.

Change over spring return 250V 1 amp. 26p -I- Op
post A VAT.

6 DIGIT COUNTER

..

amps

Wall mounting and in a handsome plastic case. (Cream and beige).
Adjustable by slider (lockable) and may be set to control temperatures
from around freezing through to 50°C. The slide panel is engraved and
indicates (frost), (warm), (very warm). etc. The thermostat will control
heaters, etc.' up to 15 amp at normal mains voltage and is ideal far

Ltd. These could be made to drive clock or

"3 pole, 3 way -4 pole. a way- 2

--

,23300v,ts.a601,1Led 7AZ.0.-35;,70v

WALL THERMOSTATS (SMITHS)

R.P.M. MOTOR+GEAR BOX

amp
3 amp
amp

.

85p each.

Made by the famous Chamberlain A Kookhain

MINIATURE WAFER SWITCHES

it,

..

18-0-18v

10 for 680.

similar. Really robust reliable unit
Price 11.50 + 30p Post & VAT

....

2.4v
6-3v
6.3v
9v
9v
127

for 2 periods during the day time only -then for summer time use with central
heating off (7) hot water continuous (8) hot water day time only (9) hot water
twice daily (10) everything off. A handsome looking unit with 24 hour movement
and the switches and other parts necessary to select the desired programme of
heating. Supplied complete with wiring diagram. Originally sold, we believe.
at over s15 -we offer these, while stocks last, at 16.96 each. VAT & Postage

Double Leal Contact. Veiht pressure closes
teeth contacts 12P each.
Plastic pushrod suitable
for operating. 10P each.
I

MAINS TRANSFORMERS
Allstandard 230-250 volt primaries.
A
is
amp

Thla heater unit is most efficient, and quiet
2kW element and 1kW element allowing switching

Add colour or white light

your amplifier. Will
operate 1, 2 or 3 lamps
(maximum 400w). Unit in

97-95 plus 93n VAT and
postage.

For dimming -up to 250w without heat sink or
700w with heat sink. This comprises quadrat
variable control potentiometer, condenser, resistors, tag strip for mounting and data. Price gt-ss±

Can be fitted into any metal line case or cabinet.
Only needs control switch. 25.82 plus VAT &
post C. 2kW Model as above except 2kW £4.25
Plus VAT & poet 75p. Don't miss this. Control
Switch 44p. P. ix P. 40p.

MAINS MOTOR

RELAY BARGAIN

INSTANT START FLUORESCENT
LIGHTING BARGAINS

VAT A Postage 20p. Postage
20p for first one then 10p for
each one ordered.
t" stackmotor 21-25 +VAT &
isaetaire 205. 14" stack motor
f1-50± VAT & Postage 30p.

30p Post & VAT.

Type 600 relay, 2 changeover one open and one
closed contact. Twin 500 ohm colts make this
suitable or closing off DC 6v, DC 12v, DC 24v
or AC mains using resistor and rectifier. 40p each.
Resistor and metifier 209 extra..
and Post VAT 20P.

TERMS

CASH DISCOUNTS

Startcrleas control gear. complete with tube ends and tube clips for window

lighting, signs, fascias. etc. 4 f1r 40 w. 91:90: 5 ft. 63w. 92-00: 5 ft. flOw. 22-20:
6 ft. 80w. 92.45: and for pairs, as follows: -Pain 2 ft. .20w. 42-55; twin 3 ft. 30w.

93.55; twin 4 it. 40, 23.25; twist 5 ft. 65w. 93.25; twin 5 ft. 80w. 58.65: twin
8 ft. 125w. 15-75. These arc about one half of maker's current prices and can't
he repeated once stocks are cleared. Please add 300 Per piece to cover postage
or carriage and 8% VAT.

25% on order over 9600, 20% over £100, 15%
4110, 10% £30.

SMALL ORDERS

Please add SOp it order under M.

LARGE ORDERS
Deduct discounts as follows: 230-250 deduce 10% :

£60-9100 deduce 15%; 9(004499 deduce 20", :
over £500 deduce 25%.

J. BULL (ELECTRICAL) LTD.
(Dept. E.E.), 103 TAM WORTH ROAD,
CROYDON CRO 1XX
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etc used in
Precision made
record decks and tapes recors

tiers -ideal also for extractor
fans ,blower, heaters, etc. Rem

and perfect. Snip at 959±

EXTRACTOR FAN

Cleans the air at the rate

it per
hour. Suitable for kitchens,
bathrooms, factories, changing rooms. etc.. it's so
quiet it can hardly be
heard. Compact. 51" casing
of 10,000 cubic

with Pr fan blades. Kit

comprises motor, Ian blades
sheet steel casing, pull
switch. mains connector

and fixing brackets. E4.25
VAT tg Postage S1-50.
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BI-PAK

COMPONENTS
Palos contain

range of Carbon

a

ResistoriL snorted into the following groups:

RI

50

Mixed

R2

50

Mixed

53

50

Mixed

R4

50

Mixed

155

30

Mixed

R6

30

Mixed

R7

30

Mixed

58

30

Mixed

100 ohms -820 ohms

0.80
1/8th W.
1K ohms -8.2K ohms
0.60
1/8th W.
10K ohms -82K ohms
0-80
1/8th W.
100K ohms -820K ohms
0 80
1/8th W.
100 ohms -820 ohms
0.60
W.
1K ohms -8-2K ohms

10K ohms -82K ohms
W.
100K ohms -820K ohms
0.60
W.

THESE ARE UNREPEATABLE PRICES

ta
tiF

500
.01

50V Elect
400V

0.09 each
0-03 each

REPANCO CHOKES & COILS
25mH
CHl
RF Chokes
CH3
CH5

C112

CR4

0.27
0.39

7-5m11

1-lmH

0-28
0.28
0-31

5.0nal
10mH

BA1
BA2
BA3
BA4
BA5
BA6
BA7

CARBON POTENTIOMETERS
Log and Lin
4.7K, 10K, 22K. 47K, 100K, 220K, 470K,
111, 9.M.

0.14

VC 1 Single Lees Switch
VC 2 Single D.P. Switch
VC 3 Tandem Less Switch
VC 4 1K Less Switch
VC 5 100K Log anti -Log

0-28

0.43
0-14
0-43

x

Width
25"
21"
4"

x

x

x

7"

x

2"
5"
6"

8"
6"

BAS
BAP

REPANCO TRANSFORMERS
240V. Primary. Secondary voltages available
from selected tappings 4V, 7V, 8V, 10V, 40V,
00V and 25V -0-25V.
P&P
Price
Amps
Type
0.459
21.79
MT50/5
02-24
1
MT50/1
-860p
43-06
MT50/2

COIL FORMERS & CORES
0-07p
0-099

NORMAN 1" Cores & Formers
L" Cores & Farmers

4"

x
x

x

x
x
x

4^

x
x
X
if

x
X

x

SOLDERING IRONS
125. 23 watt
Model G. 18 watt
CCN 240. 15 watt
SK2. Soldering Kit

Ilk
Price

15" *0.46
15" *0.45
14" *0.45
14" *0.54

COMPONENT PAKS

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen.
Fall instructions supplied with each pen

*0-94

count by weight
C2 150 Capacitors mixed -values approx.
0.60
count by weight
C3 50 Precision 'Resistors mixed
0-60
values
C4 75 1/8th width Resistors mixed
0.80
preferred values
5 Pieces assorted Ferrite Bode 0.80
CS
2 Tuning Gangs, MW/LW VHF 0.60
C6
1

10

Pak Wire 50 metres amorted
*0.60
colours
0-60
Reed Switches

3 Micro Switches
C10 IS Assorted Pots & Pre -Sets

C'9

6

C11

C12 30

Jack Sockets 3 x 3-5m, 2 x
standard Switch Type

AVDEL BOND

I*

SOLVE THOSE STICKY
PROBLEMS'
with
CYANOCRYLATE C2 ADHESIVE
wonder bond which works in

The

seconds -bond plastic,rubbef,transistors,
components permanently, immediately!

OUR PRICE ONLY 60p
for 2gm phial

ACCESSORIES 1*
BIB HI-FI

CABLES

CP 1 Single lapped screen

*0-08

CP 3 Stereo Screened

*0-1.2

CT 2 Twin Common Screen.

CP 4 Four Core Common Screen

*0.11
*0-21

CP 5 Four Core indivldvally screened
*0-28

CP 6 Microphone Fully Braided Cable
*0-11
CP 7 Three Core Mains Cable
CP 8 Twin Oval Mains Cable
CP 9 Speaker Cable
CP 10

Low Loss Co Axial

*0-11

*008

*0.06
*0.14

Ref.

*42P
*44p
*44P

5 Din DEN plug to 2 phono sockets
connected to pins 3 & 6 length 23cm

0318

5 pin DIN socket to 2 phono Plugs
connected to pin 3 & 5 length 23cm

*21.10

S217

*44p

*01-10
*10P

Price

B Styles and turntable cleaning kit *31P
*689
Tape head cleaning kit
S
*802
P HI-Fi cleaner
*941,
9 Wire stripper/Cutter
*68;
Ca
Bette
head
cleaner
31
*21.64
32 Tape editing kit
*21-24
32A Stylus balance
*323
36.4. Record stylus cleaning kit
*21-84
42 De Luxe Groov-Kleen
*12.68
43 Record care kit
*993
45 Anto changer groove cleaner
*68P
16 Spirit level
*88p
56 Hi -Fl stereo hints & tips
*01-72
60 Chrome finish as above

88p

699
0404 Coiled stereo headphones extension

L1-40
cord extends to 7m
3 pm DIN plug to 3 pin DIN plug
809
length 1.5m
0219 5 pin DEN plug to 5 pin DIN plug
80p
length 1.5m
6474 3-5mm Jack to 3-5mm Jack length
88p

1.3m

pin DID ping to 3.5mm Jack

0600

5

8700

5 pin DIN plug to 3.5 lack connected
80p
to 11 ills 1 & 4.1ength 1.555

connected to pins 3 & 5 length 1.-5m

809

Price

PS 1
PS 2
PS 3
PS 4

D.I.N. 2 Pin (Speaker)
D.I.N. 3 Pin
D.I.N. 4 Pin
D.I.N. 5 Plis 180.
PS 5 D.O.E. 5 Pin 240.
I'S 6 D.I.N. 8 Pin
PS 7 D.I.N. 7 Pin
PS 8 Jack 2.5min Screened
PS 9 Jack 3.5mm Plastic
PS 10 Jack 3.5mm Screened
PS 11 Jack 5" Plastic
PS 12 Jack 5" Screened
PS 13 Jack Stereo Screened
PS 14 Phono
PS 15 Car Aerial

INLINE SOCKETS

PS 29 Jack Stereo Plastic
PS 30

709

6275

*4242p

*L1-20

2 Pin (Speaker)
PS 21
PS 22 D.I.N. 3 Pin
PS 23 D.I.N. 5 Pin 180°
PS 24 D.I.N. 5 Pin 240°
PS 25 Jack 3.5mm Plastic
PS 26 Jack 3.5mm Plastic
PS 27 Jack 5" Plastic
PS 28 Jack 4" Screenal

Please add 20p post and packing on all
component packs, plus a further 10P on

L1-20
mirror image length 1-5m
2 pin DIN plug to 2 pin DIN socket
68p
length 5m
0268 5 pin DIN plug to 3 pin DLN plug
1 & 4 and 3 & 5 length 1.5m 01.00
8270 2 pin DIN plug to 2 pin DIN socket
80p
length 10m
0271 5 pin DLN plug to 2 phono pings
connected to pins 3 & 5 length 1-3m

5238

*01.55

SOLDERING IRON STAND
813 Suitable for all models

5 pin DIN plug to 5 pin DIN plug

S237

*L1-85

0-80

Paper Condensers preferred types
0.60
mixed values

0-60
Electrolytios Trans. types
C14 1 Pack assorted Hardware -Nuts/
*0-60
Bolts, Grommets, etc.
015 6 Mains Slide Switches, 2 Amp 0.60
C16 20 Assorted Tag Stripe & Panels 0-60
0-60
C17 10 Assorted Control Knobs
C18 4 Rotasy Wave Change Switches 060
0.60
C19 2 Relays 6-24V Operating
sheets Copper laminate aPprox.
C20
*0-80
200 sq. ins.

*0.31p each
Per Metre

Model ECN 240
Model EC/ 240
Model ECCN 240

P916 Co -Axial

C13 20

Takes 6 H.P. 75 complete with terminal

CABLES

*1

5 pin DIN plug to 5 pin DIN socket
68p
length 1-5in

0222

*422
*42P
*42P

1021 for model 0240 1/8"
1022 for model G240 3/16"
50 for model 125 3/32"
51 for model X25 1/8"
32 for model 125 3/16°

0.60
0-80

BATTERY HOLDERS
clip and lead

1102/or modelCCN. 240 1"
1020 for model G240 3/32"

PLUGS

Pak
Price
Description
No. Qty.
Cl 200 Resistors mixed values approx.0.80

FUSES

VEROBOARDS
VB1 containing approx. 50 sq. ins. various
*0-60p
sizes all 0.1 matrix
VE2 containing approx. 50 sq. ins. ',oriels
*0.8013
sizes all 0.15 matrix

*42P
*42P

1100 for model CCN240 3/32"
1101 for model C1N240 3/8"

Model ES. 2.5

pack nos. Cl, 02. C19 & C20.

SOOmA, IA, 1.5A, 2A QUICK BLOW
0-055 each
0-089 each
Anti -serge 20mm only

*L2-20

Antes heat shunt

SP/ST Toggle 0-589

15" and 20mm. 10Orria, 200mA, 250mA,

*6200

102 for model CN240 3/32"
104 for model C5240 3116^

2" *0.85

PLEASE ADD 20p POSTAGE AND PACKING
FOR EACH BOX.

*22.46
*22-70

Bit No.

2" *0.45
1" *0.39
2{" *0.78
3' *21.02

AUDIO LEADS
S22I 5 pin DEN plug to 4 phono plugs
61-08
length 1.5na

BITS AND ELEMENTS

ELEMENTS

(Each complete with 4" deep lid & screws)

C7

HORIZONTAL CARBON PRESETS
0.06 each
0.1 Watt
100, 220, 470, 1K, 2 2K, 4-7K, 10K, 22E,
47K, 100K, 224K, 470K, 1M, 231, 4-7M.

Height

25"
4"
4"
55"
4"

No. Length

I

COILS DRX1 Crystal set 0.29 DR112 Dual
0.42
range

SWITCHES
DP/DT Toggle 0.28p

ALUMINIUM BOXES

0.60

W.

LOW COST CAPACITORS

myt covered top and
(In 2 sections,
sides and bezel)
Price
Height
Width
No. Length
*21-25
55"
x
x
13V1 8"
3" *61-62
x
x
6"
BV2 11"
14" 092
40"
x
x
BV3 6"
24" 2.1-39
x
55"
x
BV4 9"

*

ANTEX EQUIPMENT

INSTRUMENT CASES

CARBON RESISTOR PARS
These

SEMICONDUCTOR!

Jack Stereo Screened

0.10
0 11
0-11
0.15
0.15
0.16
0-17
0.17
0.11
0-17
0-14
0.20
0.33
0.09
0-14
0.14

0.13

019
0.19

019

0.15
0-15

PS 35 Co -Axial

0.20

D.I.N. 2 Pin (Speaker)
D.I.N. 3 Pin
D.I.N. 6 Pin 180°
D.I.N. 5 Pin 240°
Jack 2.5mm Switched
Jack 3.5mm Switched
Jack 5" Switched
Jack Stereo Switched
Phono Single
PS 44 Phono Double
P9 46 Co -Axial Surface

0-07
0-09
0.09
0-10
0-11
0.11
0-19

PS 47

*

PS 35
PS 36
PS 37
PS 38
PS 39
PS 40
PS 41
PS 42
PS 43

Co -Axial Flush

P.C.B. KITS & PENS

0-28
0-07
0-09
0.09
0-19

PROFESSIONAL D.I.Y. PRINTED
CIRCUIT KIT £7.80
Containing 6 sheets of 6" x single sided
laminate, a generous, supply of etchant
powder,

KHz.

3

H/PHONE JUNC. BOX
loud H 012 Enables change -over from
(3 -way- speaker to headphone listeniug,
for both
stereo) Also has a centre
PR ir1: 4178
0W pot,

ALL PRICES E
PLEASE ADD VA
ITEMS EXCEPT

0.32
0-28
0-35

017
020

SOCKETS

1/P Impedance 8 ohms. Insertion
Frequency
(2 way) Loss 3dB. Crossover
PRICE 2112
K4007

028

PS 31 Mono Screened
PS 32 Car Aerial

CROSSOVER NETWORK

etching dish. etohant measure,

tweezers, etch resistant marking pen, high
quality pump drill with spares. cutting

knife with spare blades, 6" metal ruler,

plus full easy to follow instructions.
Spare container of etchant for above *60p
PCB Pens x Quality marker pens specifically designed for drawing fine line etch
resistant circuits on copper binainate. Complete with full instructions. *21.53 per pair

LOW NOISE CASSETTES

*

COO

*33p

C90
C120

*50p

*44D

GIRO NUMBER
388-7006

Postage & Packin
Add extra for airmail

HANDBOOKS
TRANSISTOR DATA BOOK

DTE 1 227 Pages packed with Information

on European Transistqrs. Full specification

Price S £245 each
TRANSISTOR EQUIVALENT BOOK
BPE 75 250 Pages of cross references and
equivalents for European, American and
Japanese Transistors. This is she most
including outlines.

equivalents boot on the
market today and has an introduction in
Price ''; £2.68 each
13 languages.
comprehensive

DIODE EQUIVALENT BOOK
DE 74 144 Pages of cross references and
equivalents for European, American and
Zeners, Thyristors
Diodes,
Trines, Dines and L.E.D.'s.
Price t: £1.98 each

Japanese

THE WORLDS BROADCASTING
STATIONS

WBS 75 An up to the minute guide for 'host
Interested in DS-ing. Contains all thi
world's broadcasters on SW, MW and LW
as well as European FM/TV stations.

Price 3.56 eacl
TTL DATA BOOK
DIC 75 Now complete Data book of
series TTL (7400-74132). Covering 13 mai
manufacturers in the V.S.A. and Europf
this book gives full data as well as equiv.
Price 3 £3.74 cad
tents.
A full range of technical books avallabl
on request.
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PO BOX 6 WARE HERTS
AL 60

ONLY 23.95

50w. PEAK (25w. R.M.S.)

Max Heat Sink temp 90°C, Frequency Response 20Hz to 100K Hz. Distortion better than 0.1 at
1 KHz. Supply voltage 15-50 volts. Thermal Feedback. Latest Design Improvements. Load 3, 4, 5 or 16 ohms. Signal to noise ratio 80dB. Overall size 63mm x 105mm x 13mm.
Especially designed to a strict specification. Only the finest components have been used and the latest
solid state circuitry incorporated in this powerful little amplifier which should satisfy the most critical
A.F. enthusiast,

STABILISED POWER MODULE SPM80
SPM80 is especially designed to power 2 of the AL60 Amplifiers, up to 15 watt (r.m.s.) per channel
simultaneously. This module embodies the latest components and circuit techniques incorporating complete
short circuit protection. With the addition of the Mains Transformer BMT80, the unit will provide outputs
of up to 1-5 amps at 35 volts. Size: 63mm x 105mm x 30mm.
These units enable you to build Audio Systems of the highest quality at a hitherto unobtainable price. Also
ideal for many other applications including :-Disco Systems. Public Address Intercom Units, etc. Handbook

PRICE £300

available 10p.
TRANSFORMER BMT80 £2150

STEREO PRE -AMPLIFIER TYPE PA100
Built to a specification and NOT a price, and yet still the greatest value on the market, the PA100
stereo pre -amplifier has been conceived from the latest circuit techniques. Designed for use with
the ALSO power amplifier system, this quality made unit Incorporates no less than eight silicon planar
transistors, two of these are specially selected low noise NPN 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 continuously variable bass and treble controls. PRICE £1320
TEAK 60 AUDIO KIT

MK 60 AUDIO KIT
Comprising: 2 x ALSO, 1 x SPMSO. 1 x IITMSO, 1 x PA100, 1 front panel.
1 kit of parts to Include on -off switch, neon indicator. stereo headphone
sockets plus Instruction booklets.
COMPLETE PRICE: £27.55 plus 45p postage

aluminium chassis, heatsink and front panel bracket, plus back panel and
appropriate sockets. etc.
KIT PRICE: £9.20 plus 45p postage

STEREO 30 COMPLETE AUDIO CHASSIS

CLUDE VAT

7 = 7 WATTS R.M.S.

AT 25% TO ALL

The Stereo 30 comprises a complete stereo pre -amplifier, power amplifiers and power supply. This with
only the addition of a transformer or overwind, will produce a high quality audio unit suitable for use
with a wide range of inputs. i.e. high quality ceramic pickup, stereo tuner, stereo tape deck, etc.
'aspic to install, capable of producing really first class results, this unit is supplied with full instructions, black front
panel, knobs, mains switch. fuse and fuse bolder and universal mounting bracket, enabling It to be installed in a record
Plinth, cabinets of your own construction or the cabinet available.
Ideal for the beginner or advanced constructor who requires Hi -F7 performance with a minimum of Installationdifficulty
Can he installed In 30 mini.) PRICE: 01575 plus 45p postage and packing. TRAISSFORMF.R: 22-45 plus dip postage

*ADD 8%
=

Comprising: Teak veneered cabinet sire 161" x 115" x 31", other parts include

NO VAT
20p* overseas
Minimum order 75p

and packing. TEAK CASE: 03-65 pl. 45p postage and packing.

AL 10/AL 20/AL 30
The ALIO, A.L20 and AL30 units are similar in their appearance and in their general specification. However, careful selection of the plastic power
devices has resulted in a range of output Dowers from 3 to 10 watts R.M.S.
The versatility- of their design makes them ideal for use in record players, tape recorders, stereo amplifiers and cassette and cartridge tape players
in the car and at home. ALit 05.30, AL20 22-815. ALSO 1295.

M.P.A. 30
Enjoy the quality of a magnetic

cartridge with your existing
ceramic equipment using the new

BiPak M.P.A.30 which Is a high
quality

pre -amplifier

enabling

magnetic cartridges to be used
where facilities exist for the use of
ceramic cartridges only.

Used in the construction are 4
low

noise,

high

gain,

silicon

RECORD CASES
(50 records)

*£2.48

(50 records)

*£3 30

12 in L.P. 13fin x 7i in x 12f in
CASSETTE CASES

Holds 15. 10In x 3.1in x 5in. Lock
*£150
and handle.

8 -TRACK CARTRIDGE

CASES

ease of connection.
Supplied with full, easy to follow
PRICE £2.65
instructions.

and handle

standard DIN input socket for

*£220

Holds 24. 131in x 8in x 5iin Lock

Everyday Electronics, October 1975

GP91-19C 200saV at 1-2culs/sec
2130mV at lcm/atc
OF93-1
OP08-1

u£3.20

100mV at 1cm/sec

2111
11145

52-S1

Trc
3-2005
J -2010C

97p
Crystal/Hi Output
Crystal/Hi Output Compatible

J-20060

Stereo/Hi Output
Ceramic/Med. Output

£1.11
.I-2105
3-2203

Holds 14. 13in x 5in x 6in. Lock
and handle

TYPE

ACOS

7 in E.P. 18 nth in x 7 in x 8in

transistors. It is provided with a

DYNAMIC MIC'PHONE

CARTRIDGES

STORAGEICARRYCASES

1.1.52
11131

Magnetic 5mVI5CM/sec.

3-22033

including stylus
Replacement stylus for above

AT -55

Audio -technics magnetic

24-78
22-88

cartridge 4mV/15cm/sec

113-00

B1223.

200

ohms

im-

pedance. Complete with stand,

on/off switch and 2.5mm and

3 -5mm plugs. Suitable for cassette tape recorders. PRICE £1 67

JUST OUT!
STEREO FM
TUNER
WRITE NOW FOR
FULL DETAILS
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AUTUMN REFLECTIONS
That was a very good summer, that was indeed.
Anyone who didn't enjoy a fine spell during his
vacation this year must have been exceptionally
unlucky, or holidayed outside the UK. (Sorry,
Overseas readers; it's not often we get a chance

to brag about our weather!)

But now autumn's here. And autumn is a good
time of any year. For there's a nip in the air and
a flurry of ideas and intentions in the mind as
thousands of folk concentrate upon ways to

occupy those long dark evenings that loom
ahead.
Evening institutes and colleges of further
education offer an abundance of courses for all
imaginable-and some unimaginable-subjects.
Yet there will always be those who cannot for
personal reasons attend places of education in

the evening. Furthermore they may not wish the
formal teaching or the extent and depth of treatment as provided for in many evening class
syllabuses. And there are those, of course, who
in any event prefer to study alone or perhaps
with a fellow enthusiast in their home, at times
of their own choosing.

PROJECTS .

THEORY....

beginners series entitled Teach-In 76. As the title
may suggest, this series is in the good tradition
established by previous series, vintage '72 and

'74. This means that while covering the same
general field and aimed at the same kind of
reader, it is entirely new, and in its approach to
the subject reflects the personal touch of its
author.
Most important to you, new reader, is the fact

that Teach -In 76 is prepared for the absolute
beginner and therefore does not assume any
previous knowledge of electricity or electronics.
(What's the difference? Well, that's a good
question. By the time you have reached Part 4

you should know the answer.)
We hope many new readers will be joining us
on this occasion. To them we say welcome-and
here's to success. (Write and let us know how
you get on.)
Here's to a successful, entertaining and
instructive season-for all our readers, beginners
and old hands alike, whatever their age or sex,
and wherever they may reside.
With electronics as a hobby, there need never
be a dull moment!

NEW READERS START HERE
Anyone who has electronics in mind as a new

subject to get started in this autumn is on a

good thing, always provided she or he is reading

this !

For this month we launch the new

Our November issue will be published on Friday, October 17

EDITOR F. E. Bennett

ASSISTANT EDITOR M. Kenward

TECHNICAL EDITOR B. W. Terrell

B.Sc.

K. A. Woodruff
P. A. Loates
ART EDITOR J. D. Pountney
ADVERTISEMENT MANAGER D. W. B. Tilleard
fully
Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is
data given to readers are reliable.
All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and those current as we go to press.
legal
responsibility
for
it.
Prices
quoted
are
We cannot, however, guarantee it, and we cannot accept
Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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DON'T MISS OUT
We are unable to supply back copies of Everyday Electron-

ics or reprints of articles and cannot undertake to answer

readers' letters requesting designs, modifications or information on commercial equipment or subjects not published by
us. An s.a.e. should be enclosed for a personal reply. Letters
concerning published articles should be addressed to: The
Editor, those concerning advertisements to: The Advertisement Manager, both at the address shown opposite.

NEXT MONTH
* BUILD YOURSELF A HAWAIIAN

Binders for volumes I to 4 (state which) and indexes for
volume 1 and 2 available for £1.85 and Sep respectively, including postage, from Binding Department, Carlton House,
Great Queen Street, London, WC2E 9PR.

* RADIO CONTROL RECEIVER
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See page 539
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Effects unit for use with musical instruments.
effects play a large part in the
ESTIMATED COST*
sounds used by "pop groups" and dance
C
ELECTRONIC
OF COMPONENTS

bands. The unit described here is a tremolo unit
of a more sophisticated design than most other

excluding V.A.T.

circuits available.

£3.70

The most noticeable advantage of this circuit
is the lack of "thump" which is common among
more simple designs. This undesirable thump
can cause damage to loudspeakers; a most
expensive experience.

CIRCUIT OPERATION

The complete circuit is shown in Fig. 1. Transistor TR1 and its associated circuitry forms a
"twin T oscillator" providing a low frequency
sine wave, the frequency of which can be varied
by VR1.

excluding case
*Based on prices prevailing at
time of going to press

The oscillator is a phase shift design with

two feedback paths formed by Cl, C2, R1, R2,
VR1 and R3, R4, C3, it is from these two paths
that the oscillator gets its name.

The output from the oscillator is taken from
the depth control VR2, which feeds the desired

e ---HOW IT

WORKS
An oscillator produces a low frequency
sinewave, the frequency (VR1) and amplitude (VR2) of which can be controlled. This
sinewave is fed via a buffer stage (emitter

VARIABLE

follower) to the control input of an inte- !sem(
grated circuit electronic attenuator, thus
controlling the amplitude of the signal
passing through the i.c.
The output from an instrument is amplified and fed through the attenuator to the
main power amplifier, it therefore can
have its amplitude continuously varied in
sympathy with the oscillator output.

BUFFER

LOW

INPUT

FREQUENCY
OSCILLATOR
(TR1)

STAGE

rDEPTHI

(TR2)

PRE

->--,AMPUFIER
(TR3)

No.
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Components ....

Semiconductors
TR1 BC108 silicon npn
TR2 BC108 silicon npn
TR3 BC109 silicon npn
IC1
MFC6040 integrated circuit electronic
attenuator (see Shop Talk)

Resistors
R1

1 k0

R2

150kC2

R8
R9

47k1)

R10 220kn
R11 8.2k0
R12 1 .54/
R13 1242
R14 12ku

R3 15042
R4
R5
R6

1 .51,a2

150kt2

4.7k0
150k0

R7 56k0

Miscellaneous
S1 s.p.s.t. toggle or slide switch
SK1 jack socket (standard)
SK2 jack socket (standard)
PL1 jack plug (standard)
B1 W PP3 battery and connectors

All -IN/ ±10% carbon.

Case approx. 135 x 105 x 45mm metal or plastic;

Potentiometers

knobs 2 off; single sided plain printed circuit

VR1 50k0 log. carbon with d.p.s.t. switch (S2)
VR2 5kS1 lin. carbon.

Capacitors
C1 0.47/2F plastic
C2 0.47µF plastic
C3 1,uF plastic
C4 0.47uF plastic

panel 106 x 55mm; connecting wire; screened
lead etc.

C5 10/2F elect. 16V
C6 10/IF elect. 16V
C7 5,000 pF ceramic

SEE

SIIO1
TALK

or plastic
C8 10/LF elect. 16V

amplitude of sinewave to the emitter follower
TR2. The purpose of TR2 is to lower the output
impedance of the oscillator before feeding it to

IC1, thus preventing IC1 from upsetting the

operation of the oscillator.
Integrated circuit IC1 is an electronic attenua-

tor the attenuation of which may be controlled

by a voltage applied to pin 2. When the sine
wave from TR2 is applied to pin 2 via R12 the

attenuation of the circuit varies in sympathy
with the sinewave.

The instrument or other signal is fed into
SK1, amplified by TR3 and fed to the input of
IC1. When the unit is in operation the output
from IC1 will be the input modulated in amplitude

by the sine wave produced by TM and

controlled by VR1 and VR2.
A switch is provided for instant on/off (S1) of
the tremolo effect, also a socket (SK1) is incorporated for a remote on/off footswitch so useful
for musicians.

Fig. 1. The complete circuit diagram of the Tremolo.
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TO PL1

b
R14

411111-0

C5

TR1
C1

C4
R13

R9

R8

R12

C

C3

6-11[1Ii111!111`..

R4

R7

R3

R10R10

C6

'1HillorHAP.
2

R5

R1

R11
1

b TR2

C8

c

SK1

SK2

VR2

VR1

S2

UNDERSIDE VIEW
OF TR1,TR2 & TR3

board.

520

Fig. 2. Design and layout of components on the printed circuit
Everyday Electronics, October 1975

Fig. 3. Connection and wiring of the circuit board to the remaining components.

CONSTRUCTION

is removed, clean up the board to leave the

The prototype unit was constructed on printed
circuit board-the design and component layout
for this is shown full size in Fig. 2. To make the
circuit board draw out the pattern on the under-

the component leads.

This can be done by tracing the pattern shown.

and connect these parts in last, checking the lead
connections carefully.
To complete construction mount the remain-

side on a suitable piece of plain copper clad
board, the copper having been thoroughly
cleaned with scouring powder and water first.

Next paint over the areas shown black, to
protect the copper, using nail varnish, model
paint or an etch resist pen. Etch away the unwanted copper in a bath of ferric chloride-any
finger marks or dirt on the copper will now
become obvious as the copper under it will be
difficult to etch. When all the unwanted copper

Photograph of the completed prototype printed
circuit board.
Everyday Electronics, October 1975

copper areas ready for soldering. Next drill the

small holes in the positions indicated to take
Finally insert the components as shown and
solder them to the copper strips. Take care not
to overheat the transistors and integrated circuit

ing components in a suitable case (approxi-

mately 135 x 105 x 45mm) as shown in Fig. 3
and wire the board and components together.
Screened lead must be used for the input and
output leads.

El

Photograph of the completed prototype showing
labelling on front panel.
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By A. P. STEPHENSON

ANYONE entering the world of electronics
must be able to use a soldering iron. To be

an expert in the art of soldering takes time but
the small amount needed to construct the. Circuit
Deck can be attempted after a few practice
trials. The best way to learn is to obtain a few
feet of tinned copper wire, cut it up into 50mm
lengths and solder them into a "50mm cube".
The simple tips for soldering a wire to, say,

the soldering tag of a pot are as follows:

(a) When the iron is hot, hold the solder against
the tip of iron until it runs smoothly over
the face.
(b) Wipe the surplus off the face with a piece
of rag, leaving a shiny, even appearance due
to a thin solder film. (The iron is now said
to be tinned ready to use.)
(c) Clean the wire and the tag with fine emery

(or an india rubber) and "tin" the tag by

applying the iron to the tag for a few

seconds while holding the solder against the
tag.
(d) Bend the wire round the tag and apply iron,

again holding the solder against the tag.
As soon as the solder runs evenly over the
joint (after about a couple of seconds usually)
remove the iron and solder. Don't move the
a poor,
joint until it cools or you will have
mottled looking result known as a "dry joint"
(see next month for more details).
The pitfalls are:

(i) dirty wire or tags-solder will refuse to run.
(ii) Top little heat-solder won't run smoothly.
(iii) Too much heat-component may be damaged and third degree burns on the fingers!
The art mainly is to judge the happy mean.

Examine the expert soldering inside a small
transistor radio to see how good joints should
look.

CONSTRUCTING THE CIRCUIT DECK
Commence by cutting all the wood to size and

then cut the holes (as Fig. 1) cutting also the
522

large holes for the meter and loudspeaker.

Screw the pieces together to see if they fit, then
unscrew and paint (or stain and varnish). When
dry, screw the back, sides and the bottom permanently. Fix the three batteries on the inside of

the backboard by screw -in hooks and stout
elastic bands.
Drill holes (tight fit) for the five wander

sockets on the meter panel (Fig. 2) and fix with
a smear of glue. Glue and/or screw on the double
terminal blocks for each of the three batteries
and loudspeaker and also the two batten type
lamp holders, using Araldite or a similar glue.
Drill a small hole behind each block for wires
to pass through.
Wire up the meter resistors as in (Fig. 3)
soldering the common ends of the resistors to
the tag supplied with the meter. (The actual
meter should be fixed afterwards.) Make very
certain of the correct resistor values and wiring
and the "+" and "-" marks on the meter.
Wire up the batteries to the terminal blocks,
again taking great care to preserve positive and
negative correctness. Although plugs can be

obtained to mate with the batteries, it is easy
to fix the wires directly with a touch of solder
(and cheaper). Also wire up the loudspeaker to
the terminal block. The panel can be screwed
in place.

Cut the holes for the potentiometers and fix
them ( as in Figs. 4 and 5) on the sloping panel.
Drill a small hole adjacent to each potentiometer
for the three wires to pass through and solder the
wires (of the colour shown) to the potentiometer
terminals. Glue the three -terminal blocks for the
potentiometers to the front panel and fix the
wires to them (red wire to top, green wire to
middle, yellow wire to bottom terminal). Glue

the switch to terminal block and wire up as
shown.

Glue all the remaining terminal blocks as in
(Fig. 5) and insert the transistors (BC107) in the
TR1, TR2 positions.
Make up two probes for use with the meter,
Everyday Electronics, October 1975

DIA.TO SUIT M1
DIA.TO SUIT LS1
110

360

275

15x15 SOFT WOOD
SECURED TO TOP PANEL
TO STRENGTHEN

380

360

15mm SOFT WOOD

4mm PLY

0
BATTERY TERMINALS

64mm LOUDSPEAKER

1BATTEN LAMP HOLDERS

0

Fig.1. (above) Shows
an exploded view of

the Circuit Deck with
details of assembly
and dimensions.

-+
4.5V

-+
9V

-+
4-5V

LOUD

SPEAKER

WANDER SOCKETS

one red and one black wire with corresponding
wander plugs, and probes made from stiff wire

or thin knitting needles sleeved with plastic
insulation and fixed in a single connector as
shown in Fig.,6.

USING THE CIRCUIT DECK
Experiments are carried out by assembling
components and connecting wires, using the
terminal blocks for joining them together. A

set of wires should be prepared and stored inside
the deck. The lengths are in no way critical and
the following details are simply for guidance:
Four lengths 30cm long; 10 lengths 15cm long;
10 lengths 75mm long. Use some of each colour
Everyday Electronics, October 1975

0

Fig.2 (left). Details of
the upper panel of the
Circuit Deck showing
layout of components.

and prepare each end by removing about 10mm
of the plastic covering with side cutting pliers

or wire strippers (old hands in the game often
use their teeth). Twist the bared ends tightly.
Make certain when screwing down the terminals that the screw is actually in contact with
the bared wire and do not use too much force or

the wire may be cut or the screw threads
damaged-just enough for the wire to resist a
gentle tug is right. The terminals are large
enough to accept three or four wires/com-

ponents and, because either end of each terminal
has a screw thread, a total of eight connections
can be joined together.
A word of warning, however, regarding
the "special" terminals for the transistors
523

RED

2W"
GREEN
YELLOW

ah.,Ark.

0111/

25k11

Y112)1k11
150kf)

100k12

100kf2

+100k12

Aphsifj1),
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Fig.3. Shows the wiring details of the meter
series resistors required to convert the 10014A
meter to read 0 to 25 volts.

SWITCH

Fig.5 (below). Complete drilling and marking
out details of panel C of the Circuit Deck. The
double and triple blocks can be screwed to the
panel, but the single ones must be glued. It is

advisable to roughen the underside of the blocks

to be glued in position to obtain a good fixing.

Panel C strengthening battens should be secured

before the terminal blocks.
50

35

f

Fig.4 (above). The underside of part of the sloping panel showing wiring to the potentiometers
and switch using coloured wire.
30--->1

50

75

3.1*50

f
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0

0

4

10 01

10 01
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The following parts are required to build the
Circuit Deck and to carry out the experiments

Components

to be described in Teach -In 76.

Resistors
off
4 off
1 off
2 off
2 off
1 off
1 off
3 off
2 off
1 off
2 off
2 off
off
1 off
2 off
3 off

10k.Q
100kC2
150k12
4712
10012
22012
47012

1 kit
2.21a2
4-7k.C2

10E2
101a2

147k.a

INN = 2% hi -stab types for
meter ranges

Miscellaneous

100,uA f.s.d. d.c. meter type MR38P, MR45P
1 off
or similar

1M n

30 to son moving coil loudspeaker approx.

-= 5 % carbon
SEE

glIOP

1

56k12
100k12

TALK

Potentiometers
son
1kn
25k0
2M12

1 off
BZY88C4V7 4.7V 400mW Zener diode 1 off
1 off
TIL209 or similar light emitting diode
1 off
OCP 71 phototransistor
ORP12 or similar light dependent resistor 1 off

0A202 or similar silicon diode

1

wirewound
carbon
carbon
carbon

linear types 1 off each

Capacitors

Flexible insulated multistrand wire approx
metre of each colour red, blue, green,

0.011zF plastic or ceramic

off each

100/1F elect. 25V
1000,IIF elect. 25V

1 off
60mm diam.
1 off
S.P.S.T. toggle switch
Friedland bell transformer, mains to 3V/5V/8V
1 off
Reed relay coil Osmor SS/12 or similar 1 off
1 off
Reed switch to suit coil
2 off
6V 60mA m.e.s. bulb
2 off
m.e.s. batten mounting bulb holders
2 off
miniature crocodile clips
5 off
wander sockets (4 red 1 black)
2 off
wander plugs (1 red 1 black)
5 off
12 way 2 amp terminal block
2 off
4.5V batteries type 126
1 off
9V battery type PP9
1

yellow, black

12

Materials .

Semiconductors
BC107 silicon npn
BC177 silicon pnp

TIS43 unijunction or similar
1N5401 silicon diode or similar
3A 100 p.i.v. diode
0A91 or similar point contact diode

.

.

3 off
1 off
1 off

15 x 15mm softwood, 66cm
15mm thick softwood 90mm wide 1-1 metres
long
4mm ply 36 x 80cm

4 off
off

Araldite or similar epoxy resin adhesive

1

Woodscrews 10mm x No. 8 countersunk 1 doz.

METER FROEES

KITS
containing the parts listed above
(excluding materials and possibly batteries) is
A

PLASTIC
SLEEVING

WANDER
PLUG

kit

available from the firms given below. For the
relevant addresses readers are advised to see
STIFF WIRE
OR STEEL
KNITTING NEEDLES

Fig. 6. Details of the probe.

battery, loudspeaker, potentiometers, etc. The
ends of these terminals which hold the connections to these components should be left alone
-use the other ends only, to avoid disturbance.
When performing an experiment check and
double check that the connections are exactly as

stated in the instructions. A good safety plan
is to leave out the final battery positive connection until the check is completed. Do not even

try out the meter until you have completely

understood the text on pages 526 to 530.
Finally, do not expect high accuracy in your
experiments. Because of component tolerances
measured and calculated results could be substantially different.
Everyday Electronics, October 1975

the advertisements in this and following issues.
Although the list is fairly extensive it is
stressed that none of the parts will be damaged

in the experiments and virtually all of them
can be used for the construction of various
permanent projects on completion of the
Teach -In

76

series. The meter-the most

expensive component-will be used for the

construction of a Test Meter when the series
finishes, and a design and construction details
for this will be given.
Firms supplying "Teach -In 76 kits":
B.H. Component Factors Ltd.
Bi-Pak Semiconductors.
C.T. Electronics.
Crescent Radio Ltd.
Electrovalue Ltd.
Home Radio (Components) Ltd.
A. Marshall and Son (London) Ltd.
525
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Part One

ELECTRONICS IS not a difficult subject providing

you start at the bottom. The study of any
scientific subject requires some degree of selfdiscipline, particularly when wrestling with the
meaning behind some obscure sentence.
The trouble with writers (including the
present one) is their sublime belief in the crystal
clarity of every sentence they put on paper. Try
hard to understand each point but do not despair
if you are stuck-just leave it. Very often the
light will dawn after reading on a little further.
During the progress of this series, a large
number of experiments will be described to be
performed on the Circuit Deck. Full constructional details for the latter are given on page 522.
Many of the experiments will appear very simple

but resist the temptation to skip. Performing
experiments is a powerful aid to the understanding of theoretical points even if the only visible
effect is the movement of a pointer over a meter
face.

the experiments progress you will
gradually become aware of a rather sinister tendency of inanimate objects to behave in a hostile
way. Don't think you alone are afflicted because
this may result in orgies of self pity-it is simply
a case of "Murphy's Law" which can be defined
As

Some examples may help:

( a) If you drop a component it will roll to
the least visible corner of the room and blend
with the surroundings.

(b) If a wire can wriggle free from its ter-

minal, it will.

(c) If a wire fractures it will do so in such a

way as to conceal the fact.

as follows:

(d) If you need nine components, only eight
will be available, the ninth will be lost.
( e) Experiments will never work if you call
someone in to look at them.
The answer to Murphy's Law is simple. Be
meticulous and trust not in luck because it will

wrong it will!"

be against you.

"In any experiment, if something can go

1.1 ELECTRIC CHARGE AND FREE ELECTRONS
Many of us find electricity an obscure subject because nothing can be seen to move. This is because
extremely small particles, called electrons, carry the

stuff (electricity) around on their backs. No one

knows exactly what electricity is although its effects
are well established.
The amount of electricity on each electron is called
its charge and is always the same on every electron
in the universe. This electron charge is too small to
be used as a practical unit of measurement so the

combined charges of a certain large number of
electrons is used. The resultant unit is called the
coulomb (C). The symbol used for the charge is
QI

Charge means amount of electricity
Symbol for charge is Q
Unit of charge is the Coulomb

One coulomb happens to be equal to the combined
charges of 6.24 x 10" electrons, although apart from
noting the enormous magnitude, there is little point
in memorising this.
Electrons are present in all substances because

they are parts of atoms. Atoms consist of a heavy
central core called the nucleus around which electrons orbit at very high velocities. The nucleus contains relatively heavy particles called protons which
like the electron carry electric charge but the opposite

Everyday Electronics, October 1975
526

kind. The terms positive and negative are used to distinguish the two kinds of electricity, protons carrying
the positive kind and electrons the negative.

Under normal conditions an atom has the same
number of electrons as protons, i.e. the same quantity of negative and positive charge. The normal atom
is therefore electrically neutral and exhibits no external electrical effects.

In certain materials, such as most of the common
metals, one of the outer orbiting electrons breaks
away from each atom and carries on an independent
existence wandering aimlessly around in the spaces
between the atoms. These are called free electrons
and we must be grateful for their existence because

the science of electronics is based upon their cooperation.

1.2 CONDUCTORS, INSULATORS AND ELECTRIC CURRENT
Any material, such as copper, containing an abun-

dant supply of free electrons is called a good conductor because it is capable of transporting or "conducting" appreciable quantities of charge.
Materials such as glass, rubber, plastic, paper and
air, are called insulators because their supply of free
electrons is negligible. Wherever we wish to prevent
the flow of charge, one of these insulating materials
can be used. By coating copper wires with plastic, we
solve the problem of guiding charges to their proper

Coulombs
Time

Current

One ampere is the unit of current corresponding
to a flow of one coulomb per second. The symbol for
current is "I" and the symbol for time is "t" so instead
of the above equation in words, we may use symbols,

destination without fear of "short-circuits" should
two wires touch each other.

The number of free electrons in copper is enormous-in fact almost every atom contributes one
electron. These free electrons under the influence of
normal room temperature are in a state of wild excitement, dashing around in a completely random fashion
like flies over a compost heap.
If some form of persuasion is applied, the electrons
will cease their random and useless movements and
will start to flow in an orderly manner along the conducting path. This organised movement of charges

is called an electric current.
The strength of the current is measured in amperes
which is in realitythe number of coulombs flowing per
second.

t

Example

If the flow is 5 coulombs every second, the current
is 5 amperes; if the flow is 20 coulombs every 1/10
second, the current is 200 amperes.

The question which now arises is how
"persuade" free electrons to flow along a conductor
or wire.

The answer to this lies in the fact that electrons
detest each other. A strong repulsion effect exists
between particles carrying the same kind of electricity

which means that electrons (which carry negative
electricity) will always resent being crowded together.

1.3 THE BATTERY
The normal dry battery uses chemical energy to
combat this tendency for the electrons not to crowd
together by sweeping electrons away from one end
(called the positive terminal) and piling them up on
the other end called the negative terminal.
This means that a battery just standing idly on a
shelf is in a state of tension. It is not doing any work
but is is potentially capable of doing some.
Suppose we were silly enough to connect a piece
of wire straight across the terminal of a battery. The
hordes of electrons on the negative terminal would
pour into the wire, forcing the existing free electrons

energy is used up, or in popular jargon, the battery is

to rush along to the positive terminal where there was a

across a battery because not only will you ruin it in
a few minutes or even seconds, but the wire and
battery will get hot. The current which flows through
the wire is an uncontrolled avalanche which could
burn off the insulation covering.

deficit. Inside the battery, however, the chemical
energy would sweep the incoming electrons back
again to the negative terminal and so a continuous cir-

culating current is maintained until the chemical
Everyday Electronics, October 1975

flat.

The degree of tension or pressure in a battery is
measured in a unit called the volt. The vast majority
of modern electronic gadgets require less than 20
volts for their operation which is rather fortunate
from the safety factor viewpoint. It may be advisable

to mention at this point that voltages in excess of
50 volts should be considered a possible source of
danger-don't touch.
There is alSo another hazard which it is well to
avoid a possible fire risk. Never connect wires straight
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1.4 RESISTANCE
Resistance is measured in a unit called the ohm
and represents the opposition to the flow of current.
Perfect conductors should have zero resistance and
perfect insulators infinite resistance. In practice, even
copper wires have some resistance, although normally small enough to ignore. An ordinary torch bulb

The symbol for the ohm is the Greek letter omega,
S2, for kilohms 10., for megohms MO, although the D.
is sometimes dropped. especially in speech.

Resistors in circuit diagrams are normally represented by the symbol shown in Fig. 1.4a, although a
rectangle is not uncommon in representing a resistor.

has resistance, so does the element of an electric iron
or fire.
Resistors are components which are manufactured

OR SOMETIMES

to have some specific value of resistance in ohms
(plus or minus a small tolerance). The range of values

required is very wide and multiples of the unit are
necessary:

Fig, 1. 4a. Symbols used for representing a resistor in a
circuit diagram.

The kilohm-one thousand ohms (103 ohms)
The megohm-one million ohms (106 ohms)

1.5 COLOUR CODE
In the circuit diagram, the value in ohms is shown
close to the circuit symbol by various ways. For example, a 4700 ohm resistor could be marked on the
diagram as 4.7k0. or sometimes as 4k7. With the
exception of low value resistors of a few ohms or less,

the marking on the actual resistor body is by colour
code.

It is very important that you learn this by heart,
because the misreading of, say a 1.8 kilohm for an
when experimenting could plunge a transistor into rigor mortis.
The code is detailed on the chart given free with

this issue. There are one or two memory aids in
circulation which help you to remember the colour
code sequence. Some of the rhymes are in doubtful
taste, but the example given is almost up to drawing
room standard.
Billy

Brown

Revives

Black

Brown

Red

I

2

0

On

Your

Orange Yellow
3

4

The catch -phrase below is used by taking the lead
letter(s) of each word to give the lead letter(s) of the
colour.

The colour coding on the resistor body takes the
form of four (sometimes five) coloured bands-see
chart. Three of the bands are spaced fairly close
together and displaced towards one end. This is the
end where the decoding should begin.
The first band gives the first numeral of the resistance value, the second the second numeral, and the

third the multiplier. In fact the third band tells the
number of noughts to add to the first two digits. The
fourth band gives the tolerance. If the coding contains a fifth band, it will normally be pink in colour
indicating a high stability type resistor.
Gin

But

Values

Good

Whiskey

Green

Blue

Violet

Grey

White

5

6

7

8

9

1.6 CIRCUIT DIAGRAMS
Before proceeding further it is advisable to learn a
little about electronic circuit diagrams, taking as our
first example the case of the battery, switch and two
resistors, see Fig. 1.6a.
There is one obvious advantage of drawing a circuit

in this way (called a pictorial diagram)-it has immediate visual impact. Unfortunately it is time consuming, demands artistic skills and becomes unwieldy if the circuit is at all complex.
Using a reasonably standardised symbolism the
pictorial can be redrawn as shown in Fig. 1.6b.
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NOTE:

The long thin line of the battery symbol is always
the positive terminal the short fatter one is the negative terminal.
The wires are represented by straight lines, presumed to have zero resistance.
The resistors are labelled R1, R2 and the third one
if present would be R3. It is conventional to number
them in numerical sequence from leftto right. There is
only one switch here so it is labelled S1.
This diagram is said to be a theoretical circuit diaEveryday Electronics, October 1975

RESISTOR

Fig. 1.6b. Theoretical circuit diagram of the pictorial
diagram of Fig. 1.6a. using standard symbols.

Fig. 1.6a. Pictorial diagram of the wiring up of two
resistors, a switch and a battery in series.

gram and has the advantage of simplicity and uniformity. You must gradually acquire the art of "read -

ing" a theoretical diagram so you can quickly "translate" into the actual component arrangement on the
Circuit Deck. Begin by carefully studying the component list and memorise the symbols with reference
to the chart given free with this issue.

1.7 OHM'S LAW
The foundation of circuit theory is the relationship
between voltage, current and resistance known as
Ohm's law which is stated below.

The milliamp, (abbreviation mA)=one thousandth
of an amp=10-3A

The microamp, (abbreviation gA)=one millionth
of an amp=10-9A

The nanoamp (abbreviation nA)=one thousand

Current =

Voltage
Resistance

or in symbols

=

V

This relation between parameters tells us how to
find the current in a circuit if we know the voltage and

resistance. Notice that an increase of voltage or a
decrease in resistance will increase the current,
which is rather obvious if you think about it.
Consider the simple circuit of Fig. 1.7a as an
example to illustrate Ohm's law.

millionth of an amp=10-9A
To save lots of noughts in calculations on current
it is useful to observe that if resistances are in kilohms
the current is in milliamps. Also if resistances are in
megohms, the current is in microamps.
Examples

(a) 10 volts across 5 kilohms gives 2mA current.
(b) 10 volts across 2 kilohms gives 5mA current.
(c) 20 volts across 4 megohms gives 5,tiA current,
There are two other relations implicit in Ohm's law
which are obtained by juggling the equation around,

_L_.
vs

Since /=

ELECTRON

FLOW

V

it follows that V-- IR and R =

V

In fact

R-'

if we know any two of the quantities we can always
find the third, see examples below.
Fig. 1.7a. A simple circuit using a battery and resistor
to illustrate Ohm's law.
The battery having a voltage V, is driving current I,
around the circuit which has a resistance of R ohms.
The arrow is showing the direction of electron flow,
Examples
(a) If VB=10 volts and R=5 ohms, then the current
10

is, by Ohm's law, given by 1= - = 2 amps.
5

(b) If V, = 10 volts and R = 2 kilohms, then the

current is

10
1=2000
-= - 200
amp.
1

The ampere (amp) is rather a large unit in electronics so convenient submultiples are used:
Everyday Electronics, October 1975

Examples
(a) If 2 amps is flowing through a 5 ohm resistor, the

voltage across the resistor must be V=2 x 5=10
volts.
(b) If 6mA is flowing through a 7 kilohm resistor, the

voltage across the resistor must be V=6mA x
7 kilohms-42 volts.
(c) If 2mA is flowing through a resistor which has
15 volts across it, then its resistance must be
given by:

R=

15V

2mA=

7.5 kilohms.

(d) 6 volts across a 2 megohm resistance will drive a

current through it,

6V

/ = - = 3 microamps.
2MC2
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TEACH -IN '76 EXPERIMENTS AND EXERCISES
EXPERIMENT IB

EXPERIMENT 1A
(a) To test voltmeter and battery wiring.
(b) To gain familiarity with the technique of voltage
measurement using the 25V, 10V and 5V ranges of
ME1. The 1V range must not be used

in this test.

To demonstrate series connection of batteries.

PROCEDURE
1. Using the 10V range on the meter. measure the
voltage of the two 4.5V batteries connected as shown

Fig.1B.1 The meter should read about 9 volts.
This is because the two batteries are connected in

PROCEDURE
1. With the probes plugged into the 25V meter

in

(black) against the metal terminal of the 4.5 volt

adds to the total. (4-5V+4.5V--=9V).

sockets as shown in Fig. 1A.1, hold the negative probe

series in such a way that each separate battery voltage

battery marked -ve and momentarily touch the -Eve
terminal with the positive probe (red) while keeping
a sharp eye on the meter.

4.5V

9V

4.5V

FROM
METER

Fig. 1B.1. Wiring up and monitoring details for the two
4.5 volt batteries in series.

Fig. 1A.1 . Testing that the batteries have been correctly
wired to the terminal blocks.

If the meter needle rushes across the entire scale,

2. Now rewire according to Fig.1B.2. Again using the
10V range on the meter, measure the voltage at the
terminals shown. This time the meter should read
zero (or nearly so),because although the two batteries
are still in series, they are in opposition to each other.
Any slight
The effective voltage is 4.5V -4.5V
reading other than zero would be due to one battery
having a slightly higher voltage than the other.

discontinue the experiment and re-examine the

wiring behind the top panel-you have a fault! If the
meter needle only moved a short distance, it is safe
to hold the red probe long enough to take a reading.
Because you are reading 4.5 volts on a meter whose
full scale deflection is 25 volts, the needle should be
showing nearly a fifth of full scale.
2. Now plug the red lead into the 10V meter socket

4.5v

9V

4.5V

FROM
METER

and repeat the above procedure. This time the

Fig. 1E.2. Wiring up and monitoring details for the two

meter should read almost half full scale.
3. Repeat step 1 but this time plug the red lead into
the 5V socket and check that the meter reads nearly
full scale.

4.5 volt batteries in parallel.

If the results so far have been satisfactory, the
other 4.5 volt battery should be tested in the same
4.

3. Now devise your own wiring to produce, first
13.5 volts and secondly 18 volts, remembering to use
the meter on the 25V range.

manner.
5.

EXERCISES

Finally test the 9 volt battery in the same way as

above but on no account use the 5V meter socket

because the application of 9 volts to this socket
could damage the meter.

Keep practising all these tests until you have gained

confidence in the use of the meter and interpreting
the readings.
Your meter is expensive and is easily damaged by
connecting too high a battery voltage when plugged
into too low a meter range. Always cultivate the
habit of using the 25 volt range first and then "plug
down" until the reading is about half full scale.
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1. 1 Calculate the values left blank.

(a) V=9 volts, R=4.5 kilohms, I=(b) V=4.5 volts, R=1 megohm, I=
(c) I=4 milliamps, R=2 kilohms, V=
(d) I=2 milliamps, V=9 volts, R
Answers

S (p) !siihn
9 (D) !sdumonhu c.17 (q)! `scituellutu z )
-17,

II
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Instant Picture Film
There was also the launch in

the UK of an interesting new
threat to video as the "instant

picture" system of the future. It
is already an open secret that the
Polaroid Corporation is working
hard on the development of instant picture movie film but it
seems likely that this will function

along fairly conventional photo-

graphic lines and thus require
handling in the dark.

But at Film '75 Metro Kalvar
showed a new film that can be
handled in daylight-just like
video tape!
AMATEUR

audio

enthusiasts

and
seldom

hi

fi

even

hear about the various professional

film,

video

and

sound

exhibitions that are held at least
as often as the amateur exhibitions at Olympia, Harrogate and
Heathrow.

By the way, I am here using

the word "amateur" in the French

sense-to denote an enthusiast

who is involved in a subject for
love rather than money. A
professional, on the other hand,

is essentially involved for money.
But of course many professionals
are amateurs as well, in that they
do have a love for their job.

Professional Exhibitions
Amongst the regular professional exhibitions are those run

by the AES (Audio Engineering
Society), the APRS (Association

This can be infuriating and ex-

pensive in a photographic or film
studio, because if someone
switches off an arc discharge
light by mistake the whole

studio has to wait around until
the lamp vapour has cooled and
its resistance has dropped sufficiently to enable the arc to be
restruck.

Thorn Lighting Ltd. have now
developed a IkW compact source

iodine lamp with a control unit
that can blast a 25kV pulse
through the hot vapour to re -fire

the lamp. The pulse need only
be short, so the charge store
system can run happily on a
13 amp mains plug. The lamp
pins have to be well spaced apart,
though, to prevent the pulse
jumping between the pins to

avoid passing through the high

of Professional Recording Studios)
and the IBC (International

resistance gas.
Don't be confused

Engineers' annual get-together,

movie and slide projectors, and
compact source iodine lamps of

between

Broadcasting Convention). Then
there is the Public Address

iodine lamps as used in home

and the Film and Tape Quality
exhibition that is put on by the

the new type. The Thorn CSI
lamp is an arc discharge lamp,
whereas the domestic halogen

(British Kinematograph
Sound and Television Society).
All these exhibitions are held in
relatively small halls, usually tied
BKSTS

to London hotels.
The general public are

ex-

cluded simply because there just
isn't room to accommodate them

and most of the equipment on
view is of professional interest
only. But usually there are a
couple of things of interest to us
amateurs and this year's Film '75
exhibition was no exception to
the general rule.
Anyone who has ever used a
discharge lamp (for instance even
an ultra -violet light) will know

that once it has been run for a
while and warmed up it cannot
Everyday Electronics, October 1975

1

switched off and then immediately switched back on again.
be

lamps have a tungsten filament

Raw Kalvar film stock consists
of thermoplastic resin, coated on
a polyester base. The resin contains a dispersion of material
which is sensitive to ultra -violet
light but not to normal daylight

or laboratory illumination. The
sensitive resin is placed in close

contact with a negative to be

printed and the sandwich exposed
to ultra -violet light.

This produces a latent image of
internal stresses in the resin,

which is then developed by the
application of heat.
The result is a strip of film
which carries a positive image,

which appears
and low -contrast to the naked

eye. However, when this grey
positive film is projected onto a
screen using conventional movie

or slide equipment, a normal, full
contrast monochrome image is
produced. Whereas normal silver
halide film produces black areas

on the screen by blocking the

passage of light, the Kalvar film
produces black because areas of
modified refractive index scatter
the light.

Flea Market
But for me the most interesting

of using an arc is that all the
light is generated from a very

part of the exhibition was what
happened after it had finished.
Having taken the Royal Lancaster Hotel for a full week, the

it usable per watt rating.

floor space for one day to an

rather like that in an ordinary
electric light bulb. The advantage

small area and there is more of

In fact a single lkW halogen
arc lamp can produce as much
light as up to 15kW of filament

halogen lamps. The arc lamp also
lasts five times as long. Until now
the disadvantage has always been
not being able to switch them on

and off-but as explained Thorn

seem now to have licked the prob-

lem. So perhaps we shall soon

start seeing halogen arc lamps in
home projector equipment.

organisers gave over some of the
audio-visual "flea market".

The idea was that anyone with
secondhand, or shop-soiled audio
and visual equipment could come

along and set up a stall, while

anyone interested in picking up
an audio-visual bargain could
come along and do business_

So what about an "audio and
electronic flea market" for a few
hours after the closedown of one
of the amateur audio exhibitions?
531

in that most component firms are

...Counter Intel 1 igence

small, and they are anxious not
only to get your custom initially

but to keep it This will show

BY PAUL YOUNG

itself in their anxiety to put right

A retailer discusses component supply matters.

mistakes should they -occur.

Finally may I offer a few tips

that there is no
better monthly journal for the

the time these lines appear,
BYthe nights will be drawing in,
and the weather will be turning
a shade colder. Indoor activities
will then appear more attractive
than the outdoor kind, and many

all sincerity

electronics perhaps for the first
time to fill in your leisure hours.

most basic of all knowledge, how

of you will be drawn towards

You could not make a better
choice.

Electronics today enters every

phase of our lives, from the
sophisticated circuitry of inter-

stellar probes at one end, down
to the microwave cooker at the
other, through the entertainment
provided by colour television, to
the life saving medical uses such
as

the heart pacer. No other

hobby can be as exciting or so

beginner to start with. Every year
it has special courses for

beginners and -this year is no
exception. One of my pleasant
labours is to instruct you in the
to obtain your requirements in
the shape of tools and materials.
I will begin by repeating two
things I have said ever since the
inception

of

ELEC-

EVERYDAY

moracs. (1) You will not get all
your

requirements

from

one

supplier, in fact you may well
have to deal with four or five.
(2) Unless you live in a large town

and are extremely lucky in your
location you will be dependent
on mail order for many of your

rewarding.
When you commence, you will

goods.

frontier and then you will be

purchase and buy several

This brings me by natural pro-

be following well marked paths
but eventually you will reach the

gression to the subject of catalogues. Make these your first

making your own tracks, and who

them. They vary in price from

Robert Watson Watt or Dr.
William Shockley! Electronics

logue

of

knows, you may be the new Sir

about 25p to 85p. The 25p cata-

has the advantage that it may be
started in a modest way without

cheapest as it may perhaps consist of 50 pages and the 85p one
perhaps 250 pages, but the
number of pages are not the sole
criteria by which they should be

a great outlay of money, given
the occasional use of a kitchen

table and a few simple tools and
the world of discovery is yours.
Let me assume for the moment

you are sold on the idea. You
have already made a splendid
start by reading the right magazine, and I really can say with

is

not

necessarily

the

judged.

I would admit that in cata-

logues as in most other things,
you get what you pay for, but
having said that, I would counsel

you to judge by the final result.
You are in a fortunate position,

that will assist you with your
ordering. Some of these may
seem elementary but are nevertheless essential.

(1) Make sure you include your
name and address, and if your
long hand resembles mine,
print it in block capitals. Yon
would be surprised at the

number of red faces there
are, caused by customers
blasting us for not sending

their orders, only to be told
they forgot to include their
names and addresses!

(2) If you are working from a
catalogue and the firm uses

catalogue numbers you should

use them also, remember it
does give positive identification.

(3) If the firm provides an order
form it obviously assists them
if you use it
(4) Do not order goods not listed
in the catalogue.
(5) Remember the postal services

are not as fast as they used

be and even if your
supplier is giving a same day
turn round, the delay in your
letter arriving and the returning parcel, plus an intervening
week -end could add up to 10
days! So be patient.
(6) Never commit the cardinal sin

to

of writing a query on your
order forms. If there is one
thing that really does delay
an order, this is it

Happy constructing!

I recently had an idea that could be of interest
to readers who constructed the Ultrasonic
Remote Control (Everyday Electronics Dec.
'74/Jan. '75). It is in connection with the

control of a small model boat where the author
of the article states that more than one trans-

ducer will be required for such application.
This is my idea using one transducer:
A cone shaped piece of metal (tinplate) is
held above the receiving transducer by three
pieces of stiff copper wire, soldered on. The
oncoming ultrasonic waves are deflected down

onto the transducer regardless of the boat's
position. The height of the transmitter would
determine the angle of the cone.
The whole arrangement could be disguised

as an air vent and would have to be on the
highest part of the ship's super structure.
D. E. Heathcote, South Africa.
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Readers' Bright Ideas; any
idea that is published will be
awarded payment according
to its merit. The ideas have
not been proved by us.
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lives on in a vigorous elec-

tronic tube industry of a sophis-

tication undreamt of by the
pioneers. Fleming, who was

cot

ELECTRONICS
By Peter Verwig

knighted for his contribution

to science in 1929, lived to the
ripe old age of 95 and when he

died in 1945 he had at least

seen remarkable developments

like TV picture tubes and the

A FUTURE IN VALVES

magnetron valve which,

A career in electronics is an exciting prospect! Month by month our
contributor Peter Verwig will explain what working in electronics
is all about, how to prepare yourself for a rewarding career, and the
job opportunities available in the world's fastest growing industry.

vice.

in

radar, was a war -winning de-

MANUFACTURERS

For an assessment of the

to the positive filament supply
a current flowed, but if it were
connected to the negative terminal of the filament supply no

present state of the electronic
tube industry I have taken as
an example the English Electric Valve Co. Ltd. which em-

part of the GEC Electronic

tronics hobbyist was stuck with

Edison's problem. But now, in
1904, in the early days of wireless telegraphy it was just the
thing Fleming was looking for.
The decisive development,

if you needed amplification or
electronic control although

periments with two -electrode
valves (diodes), decided to introduce a third electrode,

T is almost sacrilege to menI

tion the word valve in the

pages of EVERYDAY ELECTRON-

ics. Certainly our younger rea-

ders, educated throughout in

the age of solid state, may

never have handled one. And
why should they? Much better

to use transistors and

inte-

grated circuits in their hobby.
But only 25 years ago the elec-

valves and used them all the
while-there was nothing else

there were, of course, solid
state diodes and rectifiers in
those days.

HISTORY
Let's take a brief look at the
history of electronics. It all

current flowed. In 1882 this
phenomenon was of little importance and it didn't solve

however, was due to Lee de
Forest who, in a series of exshaped like a grid -iron, between

the cathode and anode and dis-

covered that the "grid" was

capable of exercising some control over the electron flow.

ploys over 2,000 people at
Chelmsford and Maldon in
Essex, and at Lincoln. It is

Tube Co. Ltd., which unites

the activities of the M -O Valve

Company Ltd. based at Hammersmith, London, and EEV.

The other large manufacturers of electronic tubes in
Britain are the Electronic Tube

Division of EMI Electronics,
based in Hayes, Middlesex and
ITT's Electronic Device Division with a large plant at Paignton in Devon. Although the

products designed and manu-

factured at these plants may

This device was patented in
1907 but again its importance

be different, the type of work
is essentially similar to that at

started in the late 19th and

was not fully grasped and

although by 1912 de Forest was

EEV.

inventions the valve developed
almost by accident. Dr. J. Ambrose Fleming, often described
as the "father" of the electron-

getting useful amplification, it
was not until 1913-14 that the
triode was properly exploited,
technically and commercially,
in professional communica-

EEV has four divisions, one
for each category of products.
The Microwave Division produces magnetrons, klystrons
and travelling wave tubes

tions.

sound broadcasting, professional communications and
nuclear physics. Light Conversion Devices Division produces

the early days of this century
and like many discoveries and

ics industry, stumbled across

the diode valve partly as a

result of the onset of deafness
which was causing some difficulty in listening to clicks and
buzzes in earphones.
Fleming remembered that 22

years earlier Edison, the pion-

eer of the filament electric

lamp, had been worried by discolouration on the inside of the
glass bulb and in searching for
a cure had introduced some tin
foil into the bulb envelope and
had observed the phenomenon

that if the foil was connected
Everyday Electronics, October 1975

The advent of public sound
broadcasting in the 1920s saw
the start of the electronics entertainment industry with the
consequence that valves for receiving sets needed to be made
by the thousand and ultimately
by the million and generated a
completely new industry.

Today the small valve industry has declined and the
transistor has taken over. But

don't imagine that the valve
is "old hat". The early work
of Fleming and de Forest still

used in radar, television and

television camera tubes of a
number of types and display
tubes and storage tubes for
radars and computers.

Power Valve Division produces heavy duty valves for
application in communications,
including broadcasting and in-

dustrial use. The fourth division concerns itself with gas
filled tubes such as hydrogen
533

thyratrons and gas -filled lasers.
Additional activities include

design and production of rectifiers, voltage stabilisers, TR
cells, trigger tubes and igni-

The design and production
of electron tubes demands the
application of many scientific
and engineering disciplines. At

the top level are physicists,

that you have good practical
ability and character. There is
a probationary period of six
months to see how you get on
before the Agreement of Ap-

As a hobbyist engrossed in
transistor technology you may

well as electronic engineers.

prenticeship is signed. To
enter as a technician you need

these devices strange and some

or engineer. And there are

English language.

trons.

metallurgists, and chemists as

find the names of some of

Nearly one person in every ten
at EEV is a qualified scientist

at least C.S.E. grade 2 passes
in mathematics, physics and

many specialisations at skilled
craft level.
EEV runs apprenticeship
schemes in electrical and
mechanical engineering,

Entry becomes harder for
technician engineer and you

of previous

may be physics, physics -with chemistry, mechanical science
or engineering science, plus
one other subject.

you may never have heard of
before. But they are all well
known to the professional electronics engineer. Look them up
in an electronics dictionary or

dig out information from the

technical shelves of your local
library. You should find them
fascinating.

Apart from the TV camera
tubes and electronic displays
which have their own special

reasons for being vacuum tube
devices rather than solid state,
the main distinguishing feature
of the professional electron

tube industry is its heavy involvement in power. Even at
audio frequencies, transistors

are still low power devices of
the order of watts and at micro-

its hard
get more than milliwatts and

then only at low efficiencies.
So if we are thinking of kilo-

watts at any frequency the

electron valve is the best buy
and as frequencies rise to the
u.h.f. and microwave regions
it is the only buy. EEV lists an

will need four passes at G.C.E.

0 level (or C.S.E. grade 1).

tailored to meet different interests and different entry

You must have English language and mathematics, an approved science subject which

articles in this series will have
already encountered similar
training programmes. There is
a four-year craft apprenticeship, a four-year technician

cal technician engineer course

levels. Readers

(C and G) scheme,

a tech-

nician engineer (HNC) scheme

which may be four years or

accelerated to three years for
ex -sixth formers, and for A level school leavers or those
with ONC or OND, a student
apprenticeship leading to a
university degree.

For a craft apprentice there
are no specific entry qualifications. Selection is by interview
and tests, and your main con-

cern will be to demonstrate

For the accelerated electri-

you must have completed a
full two-year sixth form A
level science course and obtained a pass at that level in
either mathematics or physics.

VARIETY
An unusual feature of EEV

and other companies in this
field

is the wide variety of

scientific and engineering disciplines involved and so there
is

quite a choice of careers.

Part of the TR tube calibration and test area at EEV's Lincoln works.

L -band magnetron with a peak

power output of 5 megawatts
which involves a peak anode
voltage of 48 kilovolts and a

peak anode current of 240

amps. I hasten to add that this
very powerful device is only

made to special order but it
illustrates the point.

CRAFTSMANSHIP
The manufacture of electron

tubes is one of the few areas

electronics where sheer
craftsmanship in its traditional
sense is absolutely essential.
in

There is practically no mass
production and many tubes

are hand -built, mechanical as

well as electrical tolerances

are very tight and a variety

of materials, glass, ceramics,
metals, are involved.
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EEV tell me that it is not unknown for an electrical/electronic apprentice to switch to

by acquirement of qualifica-

LADIES TOO

professions, that of electron
tube design and manufacture

versa. Of course you are expected to make up your mind
quickly because of switching
college courses to suit your
training programme and in

needs highly qualified people
and it pays you handsomely to

proaching 20 apprentices a year
and somewhat more graduates.
At the Apprentice Presentation
Ceremony last June the Manag-

do well academically as well as
professionally.
An intelligent young person
with a degree can move ahead
substantially and could well be

Westhorp, in her third year as
a trainee technician.

mechanical engineering or vice -

general such changes take

place within six months. But
that is generally long enough

for you to learn quite a lot

about the company, its products, and its career structure,
and for the company to have
a fair idea of where your real
interests lie.
Once you are qualified you

can also switch jobs, for example, from quality assurance

to tube development. It is interesting to note that all senior
appointments in sales are held
by qualified engineers.
The career structure at EEV

is well defined with progression ladders leading up to divisional manager. How well you

tions. Like all high technology

an assistant manager by the
mid -thirties and certainly be
in a position of fair responsi-

bility in the middle to late
twenties. EEV encourage per-

sonal growth with character
and personality development
training as a regular and con-

tinuing part of the apprenticeship training programme and
special courses and re-training
in later years.

If you are too old for an

apprenticeship but have good

electronics knowledge there

are still jobs in test and in-

spection for which you may be

EEV normally takes in ap-

ing Director's award for the
apprentice of the year went
to a young lady, Kathleen
Another female trainee,

a

craft apprentice who joined

EEV from Rainsford Secondary School, Chelmsford, is on

record as saying her work is

more pleasant than she expected, she gets a sense of
pride and achievement from

the work and likes being
treated as an equal. Although
heavily outnumbered the girls

are well able to compete on
equal terms with the lads.

Well over half the output of
EEV goes overseas and some

600 different types of tubes
and devices are listed in the
latest catalogue. So, far from

get on depends on your own

well suited. With small batch
production this type of work
tends to be more varied than
in the ordinary factory in the

with a change in job content

electronics industry.

being "old hat", electron tubes
offers a thoroughly modern
career which in its specialised
products is unlikely to decline.

Short Waves

not obtained, the most likely cause

I have recently constructed the
E.E. Short Wave Receiver as pub-

far, especially if plugged into SK3.

efforts and you can interchange
between progression ladders

MOMS'
LETTERS
Effects
I have been buying E.E. for
some time. My first ever project
was the Delta Electric. Guitar. I
have since bought a Vox AC30
and have made the Fuzz Box and

the White Noise Generator for use
with my guitar and I hope that in
the future it could be possible for

projects on either wah-wah or

lished in your March edition.

Although the unit will pick up
a.m. signals using a 10m aerial
(and earth) I have difficulty in

obtaining s.s.b. c.w. reception. By
some fiddling, changing the value
of C4 from 100pF to 250pF I can
obtain a beat frequency and
oscillation arises. I am considering
changing this capacitor for a

With c.w., tuning by C3 is not
extremely critical as adjusting C3
will only alter the pitch. For weak

c.w., VRI is only just past the

some advice as to where I may be

must be unscrewed.
With s.s.b., adjustment is critical
as adjusting C3 makes speech un-

too far on my own. I would be
grateful if you could give me
going wrong.

A. Heason,
Dorset

EVERYDAY ELECTRONICS.

dition. This is so if a whistle is
heard when tuning through an
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s.s.b. to be received.

oscillation point; for strong c.w.,
advance VRI a truffle more. If the
c.w. is exceptionally strong, Cl

To resolve c.w. or s.s.b., TRI must

Mr. S. Lister,
Wolverhampton

When fine adjustment of VRI
allows the detector to be taken in
or out of oscillation as described
above, careful adjustment of VRI
and tuning should allow c.w. and

variable type, but I do not know
enough about radio circuits to go

phase units to appear in the magazine, as I am interested in building

one or both with the help of

is having Cl screwed down too

intelligible or inverted. Adjust-

ment is otherwise as for c.w., not
forgetting to unscrew CI if signals
are too strong. A reduction drive

could be used on C3, but is not

be brought to the oscillating con-

essential with a large knob.

a.m. transmission. If oscillation is

nals.

The 80m amateur band should
furnish many c.w. and s.s.b. sig535

A miniature unit employing an
integrated circuit timer to provide
a delay in the switching off of the
car courtesy light when the door
is closed

FpR

ocE

G011)4.

OW(

ESTIMATED COST*
OF COMPONENTS
excluding V.A.T.

£1.00
*Based on prices prevailing
time of going to press

at

COURTESY LIGHT...
N a cold wet wintry night, after getting into
1/4.# your car and closing the doors, have you
had the experience of having to grope around

in the darkness as you try to insert the key

into the ignition switch? Modern cars are often

fitted with an interior courtesy light which

switches on automatically when one of the car
doors is opened, but, unfortunately this light
switches off again as soon as the doors are shut
thus plunging the inside of the car into darkness
just when a light is needed.
On a stormy winter night one naturally closes

the doors as
the unfriendly elements at bay. Wouldn't it be
convenient if it could be arranged that the
courtesy light would stay on for about ten
seconds after the doors had been closed?
In this article a simple electronic unit is
described which will delay the switch off of the
interior light for some ten to fifteen seconds.

COURTESY LIGHT CIRCUIT
Let us first of all examine the basic courtesy
light circuit which, for most cars, will be as
shown in Fig. 1. In this circuit it is assumed that
the car has a positive earth system where the
positive terminal of the battery is joined to the

chassis. In negative earth systems the circuit is
the same but the polarity is reversed.
The two switches S1 and S2 are microswitches
Fig. 1. Basic circuit of the courtesy light.

DELAY
By 5.11.111oney
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mounted on the front door frames of the car
and operated when the doors are closed. The
switches are arranged to complete the circuit
if either of the front doors is open. A further
switch S3 is usually mounted on the interior light

fitting and provides a manual override facility.
When switch S3 is made the lamp will remain
on irrespective of the state of the switches S1
and S2.

To fit the unit it is convenient to break into
the existing car wiring at the interior light unit.
To achieve a compact and reliable unit an integ-

rated circuit is used for the time delay with a
transistor switching the current through the
lamp. Alternative versions of the circuit are
given for positive and negative earth wiring
systems.

POSITIVE EARTH CIRCUIT
The circuit for a delay unit to work with a
positive earth system is given in Fig. 2.

In the average courtesy light unit the bulb is
rated at 12 volts 6 watts and requires a current
of about 500mA when lit. Since the output stage

of the 555 integrated circuit timer used is
capable of only 200mA output current it becomes

necessary to use a separate transistor to switch

the current through the lamp. For a positive

earth system this transistor needs to be a
pnp type.

When conducting a current of 500mA the

transistor will have a collector to emitter voltage

we need a negative pulse from the 555. Here
the threshold (pin 6) and trigger (pin 2) inputs
of the 555 are tied together and taken to the

positive end of the parallel resistor R1 and

capacitor Cl. This input point for the 555 is also
taken via the door switches to the +12V rail.
Now when the door switch is made the capacitor charges to the full 12 volts of the supply and
is held there. This causes the comparator in the
555 to switch, resetting the internal flip-flop and

taking the output voltage down to zero. Transistor TR1 turns on and the lamp lights.
When the door switch breaks the circuit the
capacitor discharges through the resistor and
the input voltage falls. When the input voltage
reaches about +4 volts the 555 is triggered and
the output rises to +12 volts thus turning off
the transistor and the lamp. With the values
given the delay time before the lamp turns off
is 10 to 15 seconds. This delay can be increased
by increasing the value of Cl.

At the end of the delay period the capacitor
cannot recharge unless the door switch is made

again so the lamp will stay off.

NEGATIVE EARTH CIRCUIT
In the negative earth version of the circuit
shown in Fig. 3 the output transistor is of the
npn type. The transistor used in this case is a
2N2219 which is the complementary version of

the 2N2905.

Here, once again, the threshold and trigger

drop of about 0.8 to 1 volt. Thus the power
dissipation in the transistor is about 500mW

inputs of the 555 are tied together and fed from
the RC timing network and the door switches.

in a TO5 can.

voltage of the 555 down to zero. As the voltage
falls below 4 volts the 555 is triggered and its
output voltage rises to 12 volts. This causes the

maximum. A suitable transistor for this purpose
is the 2N2905 which dissipates 600mW and is

The base of the transistor is fed from the

output of the 555 through a resistor R2 which
limits the level of base current to a safe value.

In this circuit the 555 is operated in a different
mode from the normal. To turn on the transistor

When the door switch makes it allows the
capacitor to charge thus bringing the input
transistor to turn on and light the lamp.

Fig. 3. Delay circuit for a negative earth car.

Fig. 2. Delay circuit for a positive earth car.
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1

When the switch breaks, the capacitor dis-

charges through the resistor and the input

voltage rises towards 12 volts. When the input
reaches the reference level the 555 resets and
turns off the transistor and the lamp.

DOOR
SWITCH

CONSTRUCTION
Perhaps the most convenient method of construction is to mount the components on a small
piece of Veroboard. This board should be of the

0.1 inch matrix type since this fits in with the -0.1 inch pin spacing of the 555.

Suitable layouts for the two alternative ver-

sions of the delay unit are given in Figs. 4 and 5.

A tantalum type capacitor should be used in

the timing circuit. The leakage current of

ordinary electrolytics is too great to give reliable
operation of the circuit. The resistors are 14 watt
carbon types.

INSTALLATION
To install the unit into a car it will be necessary to break into the car wiring system at
point AA. A convenient place at which to do this

is at the interior light fitting. Usually the connections inside the fitting are made by push on
type connectors. By attaching similar mating
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Fig.

4. The construction and wiring of the

Fig.

5. The construction and wiring of the

positive earth system.

connectors to the delay unit leads it can be
readily installed into the car.

The wiring connections are shown in Figs. 2
and 3. For the earth lead it is convenient to fix
a solder tag to the earth lead of the delay unit
and secure this tag under the earth fixing screw

negative earth system.

in the light unit.

It will be necessary to cut a small slot in the
plastic cover of the light fitting to allow the
delay unit leads to pass through. If the light
fitting is large enough it may be possible to
mount the whole delay unit inside thus avoiding
E3
the need to cut a slot into the cover.

R1 2-2MC2
R2 56012

1W ± 10% carbon
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Semiconductors

TR1 2N2905 (positive earth) silicon pnp
2N2219 (negative earth) silicon npn

0
F
E

IC1 555 integrated circuit timer.

Miscellaneous
Veroboard 0.1 inch matrix, 9 strips by 14
holes; connectors to suit car wiring; con-
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C1 4.7/tF tantalum bead 15V
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HAWAIIAN
GUITAR
A solid electric Hawaiian guitar
of unique design for the home
constructor. Full constructional

details including pick-up and
tone control.

Bring the sound of

Hawaii to your home

this winter.

EGG

TIMER
A traditional case design for a modern electronic

timer. Turn it over to time and over again to
stop the alarm.

RADIO

Comm

RECEIVER
In these days of multichannel proportional control
the home constructor can easily be out of his depth.
However this simple design is easy to build and just
right for that first controlled model.

PLUS THE SECOND PART OF

!AC iNit AIN 76

Introduces voltage and resistance measurement, conventional current flow, kirchoffs laws, power,
heat, energy etc.

everyday
electronics
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NOVEMBER ISSUE
ON SALE
FRIDAY, OCTOBER 17

PLACE YOUR ORDER
NOW TO AVOID
DISAPPOINTMENT
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OR
BLEEPER FREED
A simple circuit providing an interrupted tone output.
MANY

circuits for electronic doorbells have

been published. Few, however, are as cheap

or simple as their mechanical counterpart. The
circuit here uses only seven components, which
are cheap and readily available, but it produces
quite a complicated noise.
The sound is very noticeable even against high
levels of background noise. This sound is simply
an interrupted high frequency bleep.

CIRCUIT
Two capacitors and an integrated circuit are
used for the two, oscillators required (Fig. 1).
This type of oscillator is unusual but has the
advantage of simplicity. The high frequency
oscillator formed by the three gates G1 to G3
feeds the loudspeaker driver transistor (TR1)
directly, with a resistor (R1) to limit the base
current. The second low frequency oscillator
formed by G4 to G6 forces the first to stop oscillating during the negative part of its cycle. This
produces the interrupted bleep. The diode (Dl)

used to couple the oscillators is to stop interaction.

Because of capacitor tolerances,

the two

timing capacitors might have to be changed to
produce the desired sound. A D.T.L. (diode, tran'sistor, logic) integrated circuit has to be used
in this circuit.

Any cheap medium power pnp transistor can
be used for TM such as AC 128, ACY 17/19/20/
21 or NKT 222/223. A small 8 ohm speaker was

used in the prototype but any speaker from 3

to 16 ohms can be used. A 5 volt supply is ideal
but a 4.5 volt battery is equally good, and will

last the shelf life of the battery in normal use.

CONSTRUCTION
Layout and wiring details are shown in Fig. 2.
Commence by cutting the board to the required

size and making the necessary breaks in the
copper strips. Next insert and solder the two

link wires and flying leads followed by R1 and
the two capacitors. Insert Dl and TM observing
the lead identifications and solder up each lead
while using a heat shunt to protect the device.
Finally insert IC1 taking note of the pin identi-

fying notch and again make the soldered
connections whilst using a heat shunt.

SIMPLY

Two oscillators are made, each from

BURSTS OF A.F

half of one integrated circuit. One runs at a

fairly high audible frequency the other at
low frequency. The low frequency one turns

the other on and off, thus producing a
series of bleeps which are amplified and
fed to a speaker.

ESTIMATED COST*
OF COMPONENTS
excluding V.A.T.

£1.75
excluding case
"Based on prices prevailing at
time of going to press
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Fig.1. Circuit diagram of
the Door Bleeper.

To complete the construction connect the

loudspeaker, battery and bell -push and test the
unit.

The prototype was built in a hemispherical
plastic container; however, there are no special
requirements for the case, unless it is used outside where it must be weatherproofed. There is
no limit to the length of wire used to connect
the doorbell switch to the circuit.
Fig.2. Layout and wiring of the Door Bleeper.
ID S1 (BELLPUSH)

TO 51 + ve

Components ....
Resistor
R1 2200 +W-10% carbon

Capacitors

C1 0.22,uF disc ceramic
C2 100uF elect. 10V.

SEE

AMP

TALK

Semiconductors

TR1 ACY21 or similar pnp (see text)
IC1 BMC 936, MIC 936, DN 936, BP 936 etc.
(DTI 930 series integrated circuit)
D1 0A95 or similar

Miscellaneous
LS1 3 to 160 miniature moving coil loudspeaker

S1 s.p.s.t. door push
B1 4.5V type 1289 battery
Veroboard 10 strips by 14 holes, 0-1inch
matrix; connecting wire; case-see text.
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every electronics enthusiast will
at some time or other require a test instrument which will enable him to check a suspect
transistor. A transistor tester is also a valuable
aid when sorting out the usable devices from
VIRTUALLY

the useless ones when one has a batch of the
popular "untested-unmarked" transistors.
It is unfortunate that a transistor tester
capable of accurately measuring even the most
basic of the transistor parameters may well not
be a feasible asset for many constructors, due
to the rather high cost of such an instrument,
considering the number of times it is likely to
be required.
Very often when one wishes to test a transistor it is not necessary to have a highly accurate

ESTIMATED COST*
OF COMPONENTS
excluding V.A.T.

£2.10
excluding case
*Based on prices prevailing
time of going to press

at

LEAKAGE

A transistor is a three -terminal device, and
the three terminals are called the emitter, the
base, and the collector. The leakage current is

measurement of its gain and leakage (the two
basic parameters), and a test instrument which

the current that flows between the collector and

perfectly adequate in the majority of cases.
The transistor tester which forms the subject
of this article will enable the operator to obtain

The basic test circuit for leakage is shown in
Fig. la (npn) and Fig. lb (pnp). As will be seen
from the diagrams, the test circuit is essentially
the same in each case, with the exception that

will give some rough indication of these is

only an approximate measurement of both

emitter terminals of the device, with the base
not connected.

current gain and leakage, for pnp and npn transistors, but it will show clearly whether or not
a device is usable. It can also be used to test

the supply polarity must be reversed when

diodes.

GAIN

testing pnp devices.

The circuit for testing the d.c. current gain of

a transistor (termed hFE) is shown in Fig. lc

(npn) and Fig. ld (pnp). This consists of a

variable resistor in series with a current meter
connected in the base circuit of the transistor,
and a current meter connected in its collector
circuit.

The base current of a transistor controls the
collector current, and the higher the base current the potentiometer is adjusted to produce,
the larger the collector current that will flow.
Only a small base current is needed to produce
a comparatively large collector current.
By adjusting the variable resistor to produce
the collector current at which the gain of the
transistor is to be measured, and then making
a note of the base current, hrE can then be calculated from the collector current divided by
the base current (hFE=II/b).

NSISTOR
STER
By R.A.PENFOLD
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BASE NOT

ye

COLLECTOR

BASE NOT
CONNECTED
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EMITTER

EMITTER

-ye

+ve

(b)

(a)

Fig. la and b. Test circuit for leakage for pnp
and npn transistors.

PRACTICAL CIRCUIT
A circuit diagram of the transistor tester is
shown in Fig. 2. This is shown with an npn
transistor being tested for gain. The basic

(d)

(c)

Fig. lc and d. Test circuit for gain for npn and
pnp transistors.

in the range 100-500 microamps, and any meter
having a sensitivity in this range is suitable for
use in this circuit. It is shunted to the required
sensitivity by VR1.

transistors gives the gain and leakage figures
for various transistors at widely differing col-

that the manufacturers' brief form data for

Variable Resistor VR2 is used to limit the
maximum collector current to approximately
2mA, which prevents both the meter and the
device under test from being damaged by passing an excessive current, in the event that VR2

lector voltages and currents. Vor instance, a low

should happen to be adjusted towards minimum

noise audio transistor might have its gain

resistance when a high gain transistor is con-

specified at a collector current of 100 microamps,

nected.
In order to avoid having to switch the polarity
of the meter when switching from the npn to the
pnp mode ( or vice versa), the meter is fed from
a fullwave bridge rectifier, formed by Dl to D4,
indication from an
input voltage of either polarity.

circuits shown in Fig. 1 did not take into account

whereas for a v.h.f. transistor a figure of 10 or
20mA would be more likely.

A sophisticated transistor tester would have
a variable supply voltage and a current meter
covering several ranges, so that a wide variety
of currents could be accurately measured. In a
simple tester as envisaged here, this is not really
feasible, and it is necessary to use a compromise
operating current, 2mA being the figure adopted
here.

Meters are rather expensive items, and so
the circuit has been arranged to use a single
inexpensive meter of the recording level or

battery condition type. These are available with
various full scale deflection (f.s.d.) sensitivities

No meter is used to monitor the base current,

since this is not really necessary. As the unit
only measures hp5 at a single collector current
(2mA), the variable resistor, VR2, could be
directly calibrated with a value for hpE, but in

a simple device of this nature it can be calibrated
with a random scale, as a comparative value for
hPE is all that is required.
The purpose of R1 is to limit the base current

Fig. 2. Circuit diagram of
the Transistor Tester.

TRANSISTOR
UNDER TEST

(npn)
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meter used here may not have the usual screw
fixing, and must then either be glued in place,
or made a tight push fit into the cut out. The

connections to the transistor under test are

made via three crocodile clip leads, which pass
through three holes in the front panel. Each hole
is fitted with a small grommet.

Variable resistor VR2 requires a lOmm dia-

meter mounting hole, and the two smaller
mounting holes for S1 are 6BA clearance (No. 31
twist drill), for a standard switch.

WIRING
Since so few components are used, a simple
point to point wiring system is utilised. All the
wiring is shown in Fig. 3.

The ends of the component lead out wires

Fig. 3. Layout and wiring of the tester.

to a safe level. Switch S1 switches the supply

lines to suit either an npn or a pnp device. Power

is obtained from a 9 volt (PP3) battery.

CONSTRUCTION
The prototype tester was housed in a home

made aluminium case with external dimensions
of approximately 100mm x 70mm x 40mm. At
least one commercially made case of a similar
size and type is available, and virtually any case
of about this size should be suitable.

By referring to the photographs of the prototype unit, and to Fig. 3, the general layout of
the unit can be seen. The exact layout of the
front panel is not critical, but be sure to leave
enough space for the battery to fit to the left
of VR2 and Si (with the tester viewed from the
rear).
The large cut outs for the meter and S1 can
be carefully cut using a fret or coping saw. The
dimensions of these must be varied to suit the
particular components employed. The type of
Photograph showing the construction of the
prototype unit.

and tags should all be tinned with solder prior
to connections being made. Use a heat shunt

when soldering the diodes, which are germanium
types, and easily damaged by heat. All connect-

ing leads, other than component leadouts, are
insulated. Variable resistor VR1 is mounted on
the meter in a position which enables it to be
easily adjusted from -the rear of the case.

ADJUSTMENT
It is only necessary to make one adjustment
to the otherwise completed tester, and that is
to set VR1 to give a meter sensitivity of 2mA.

This is achieved by first adjusting VR1 to insert
almost minimum resistance into circuit (turned

virtually fully clockwise), and then short the
emitter and collector test leads together; VR1
is then adjusted to produce f.s.d. of the meter.
The setting up procedure is then complete.

Components ..
Resistors
R1

47k0

SEE

R2 4.3kn

10% carbon

Potentiometers

gimp
TALK

50012 skeleton prest
VR2 2M1 (or 2.2114S2) lin. carbon
VR1

Semiconductors
D1 -D4 0A91 or similar diodes (4 off)
Miscellaneous

100 to 5001iA f.s.d. recording or battery
level meter (see text)
d.p.d.t. slide switch
S1
9V PP3 battery and connectors
B1
Case approx. 100 x 70 x 40mm, control knob,
three small grommets, three crocodile clips,
connecting wire.
M1
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If a scale is marked around the control knob
of VR2, the reading from this will give some idea

of the gain of the transistor. The base current
will be approximately 4 microamps with VR2
at maximum resistance, 8 microamps at half
resistance, 16 microamps at one quarter

resistance, and 180 microamps at minimum
resistance.
It must

be stressed that these are only

approximate, and will vary according to the
exact value of VR2, the battery voltage, and
whether it is a silicon or germanium transistor
under test. These base currents correspond to
gains of 500, 250, 125, and 11 for meter f.s.d.
respectively, at a collector current of 2mA, and
a collector potential of a fraction of a volt.
After a little experience has been gained in
using the unit, it is usually quite easy to gauge

whether or not a particular type of transistor
has adequate current gain. When testing gerINTERPRETING RESULTS

Ideally a transistor should have a leakage

current of zero. To test a transistor for leakage,
set Si to the appropriate position, and then
connect the collector and emitter leads only.
If there is any deflection of the meter at all,
this probably indicates that the device has been

damaged in some way and will prove to be
unreliable, that is unless the test transistor is

a germanium type. These have higher leakage
defleccurrents than silicon types,
tion of the meter, even as much as one quarter
f.s.d., is quite tolerable.

Gain is measured by connecting all three
leadouts of the transistor to the test leads and
adjusting VR2 as far in a clockwise direction as

is necessary to produce f.s.d. of the meter (or
as near f.s.d. as can be obtained allowing for
a small voltage drop across the transistor).

manium transistors though, one must remember
that if a leakage test revealed a leakage of (say)
one quarter f.s.d., then the gain of the transistor
will be almost one quarter less than the setting
of VR2 would suggest.

TESTING DIODES
Diodes are easily tested by being connected
with their cathode (the lead protruding from the
end of the diode marked with a coloured band)
on the collector clip, and the anode lead on the

clip. With S1 in the pnp position the
meter should read virtually f.s.d., while with

S1 switched to the npn position there should be
no deflection of the meter.
No on/off switch is fitted as the unit consumes
no power when the test leads are not connected.
However, store the unit carefully when it is not
in use, so that there is no possibility of the test
E
clips accidentally touching one another.

JACilt PLUG' & FAMILY...
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A POLE -FINDING PAPER
A pole -finding paper is a strip

that will tell us which is the

positive pole of a d.c. source and
which is the negative. To understand the principle involved it is
first necessary to repeat our
electrolysis experiment of last

month but -this time using

a

saturated salt solution.
Dissolve a tablespoonful of

ordinary household salt in about

half a pint of warm water and
stir until no more salt will dissolve. Pour off the brine into a

jar or beaker. Now take the same
two electrodes that we used last
strip or thick
copper wire-and immerse them
in the brine at opposite sides of
the jar.
Connect a d.c. source of about
9 to 12 volts such as a car battery
or charger. Bubbles will form on
only one of the electrodes and at

the same time the strong smell

obtained from a jar of beetroot or
pickled red cabbage. A few drops

spirit and mix this with the common -salt solution. Soak the strips

pleasant rose colour. Under elec-

They can be stored indefinitely in

added to the brine will turn it a

in this and allow them to dry.

trolysis it will be seen that the
solution in the vicinity of the
anode turns a pale green.

this condition and when one is
needed, it is simply moistened
with clear water. Each strip can

Cut some strips of blotting
paper and when one needs to_

be used several times.

determine the polarity of a mystery current, a strip is first soaked

While we have the brine/
phenolphthelein solution, we
might explore the statement

in

the brine/dye solution and

laid on a piece of glass or plastic.
The two terminals are then

applied, one at each end of the
paper, and of course, the end at
which the rose-coloured paper

turns green is the anode-the
positive. The process is rather

slow, but what do you expect for
almost nothing?

A faster and more expensive
way of making a stock of ready-

made pole -finding paper is as
follows. Dissolve a gram of
phenolphthelein in methylated

of chlorine will be detected. What
is happening?
Salt is composed of sodium and

Lay them flat and using a small
spill as a dipper, place one or two

drops of the brine/phenolphthelein solution so that they bridge
the gap between the two metals
(Fig. 1). A weak current will be

for me-but I believe that the
metal with the higher atomic
number will be the cathode in
each case.

Since we are using brine to

initiate

the

electrolysis,

the

reader may wonder if a similar

action occurs with ships. Well of
course it does. Ship and aircraft
builders are extremely careful in
their choice of materials and
fastening methods because over

Now chlorine besides being a

strong -smelling and powerful dis-
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binations will no doubt occur to
the reader.

I am not sure about this-and

sniff it.

A suitable red dye can be

in pairs, such as a copper rivet
through a piece of soft iron, or
a zinc nail in lead. Other com-

perhaps someone will clear it up

rises to the surface, where we can

paper.

tion of different metals fastened

tion.

settle to the bottom. The hydrogen migrates to the cathode
(negative terminal) and is there
collected in bubbles. What does
that leave out of the reckoning?
Right-the chlorine! It migrates
to the other pole and from there

pole -finding

just as good. Make a small collec-

one side will indicate the direc-

combines with the oxygen to form
a precipitate that will eventually

we can use for our

to a current if there is a weak
acid between them. A brine is

set up and the change of colour at

chlorine, while the water is of
course oxygen and hydrogen.
Under electrolysis, the sodium

infectant, is also a bleach. If you
float a few red rose petals on the
surface near the anode, you will
see that they quickly lose their
colour. It is this principle that

made a few months ago that any
two different metals will give rise

a period of time the electrolytic
action can severely weaken the
joint.
The

Fig. 1. A copper rivet fastened

in a piece of soft iron can be
used to make a "battery".

electrolytic

actions

we

have looked at so far decompose
materials. Next month we shall
see how to build up a surface by
electrolysis.
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ELECTRONIC

TUNING FORK
Completely

simplifies

the

tuning

of

musical

instrument by providing 84 frequency -accurate
tones which can be instantly switch selected.
All beat note adjustments are clearly visible on a
I.e.d. monitor

MINIMIX
A compact low cost, battery operated, six -channel
stereo mixer with such features

controls, comprehensive headphone monitoring
facilities, twin VU meters, and prefade monitoring
on all channels. Although designed with synthesisers (such as the P.E. Minisonic) in mind, the
unit is nevertheless capable of a much wider

range of applications

To

ENGINE ANALYSER
This month's article contains full constructional details for building the dwell/

(Name of Newsagent)

Please reserve/deliver the NOVEMBER issue of
Practical Electronics (35p), on sale October 10th,
and continue every month until further notice.

tachometer unit complete with calibration
NAME

procedures

ADDRESS

Ensure YOUR
future issues

PRACTICAL

ELECTRONICS
NOVEMBER ISSUE ON SALE OCTOBER 10, 1975-PRICE 35p
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New products and
component buying
for constructional
projects

357/9 Old Road, Clacton on Sea,
Essex, C015 3RN (Tel. Clacton

Doorbell Bleeper

[0255] 22807).
Other catalogues worthy of
note include Home Radio,
Marshalls and Electrovalue, all

used in the Doorbell Bleeper and
of those few only the i.e. should
cause any buying problems. It is
available from Bi Pak or Bi-PrePak, see their advertisements for
addresses etc.

advertise regularly in our pages.
An interesting new kit, but we

hasten to add, perhaps not one
for the new reader to build as

a first project, comes from LRS
Electronic Supplies. Called the

Transistor Tester

dice-providing a seven segment
filament type, random number (1

overall cost of the unit and that

Digi Dice the unit is an electronic

SHOP

to 6) output
released.

when a button is

The unit basically consists of
two integrated circuits plus the
Minitron indicator wired with a
few other components on a com-

TAIK

and
board
circuit
pact
inserted in a plastic case
together with a battery. The com-

just read Paul Young's

plete kit costs £5.85 plus 15p

logues-and his rewarding com-

from LRS Electronic
Supplies, 3 Clivesway, Hinckley,
Leicestershire.

published catalogues that have

Teach -In 76
A list-and it is quite extensive
-of components for the whole

H

piece

about

buying

cata-

ments about EE (Counter Intelligence page 532)-it is appropriate
to mention a few of the recently

formed a small pile on the corner

of my desk over the last few
months. Having dug them out
from

beneath

some

readers

letters, old volumes of EE and
a radio control receiver-coming
up next month-and blown the
dust off, we have three not
previously mentioned and the

new Henry's (probably the most
comprehensive

available)

is

expected soon. By the time you
read this perhaps they will at last
have arrived from the printer!
To get to the actual catalogues
they are: Doram-100 pages,
plenty of good photos a new data
section which is very useful and
plenty of new products and kits,

all priced with two VAT rates and
two free amendment leaflets dur-

ing the year. Should meet most
of your needs at 60p per copy
including postage. Doram Electronics Ltd., P.O. Box TRB,
Wellington Industrial Estate,

Wellington Bridge, Leeds, LS12

2UF (Tel. Leeds [0532] 34222).
Denco, now the only firm
supplying ready made radio coils

to the amateur constructor, produce a neat 32 page issue with

plenty of good drawings and data
of their coils plus switches,
chassis, variable and fixed capaci-

tors, trimming tools etc.-a must

for those who enjoy building
receivers. Price 28p including
postage; Denco (Clacton) Ltd.,
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Only a few components are

postage

of the Teach -In 76 course appears

in the Circuit Deck article. A

number of firms have undertaken
to supply the complete kit and no

doubt they would also supply
individual

items

should

you

require, or not be able to afford,
the whole thing at present. Their
names appear at the foot of the
components list.

One point worth noting is that

none of the components need
be wasted-they can all be used
up in various projects after the

One component in the Transistor Tester will determine the

component is the level meter. As
stated in the article it can be one

of a range of types, and prices

vary from about E1-50 up to £4

or more so have a good look
around before buying-those
catalogues will come in handy!
The case used for the prototype

was a standard aluminium one
but almost any metal or plastic
type will do and a home made
wooden one could even be made
up to save money.

Courtesy Light Delay
The only component that may

not be readily available for the

Light Delay is the
tantalum bead capacitor, most of
Courtesy

the larger suppliers should be

able to supply it but if you want
to increase the capacitance to
above 47,,LF to greatly increase
the delay time you will probably
have to use two or more components in parallel.

All other components should be
easy to find and the i.c. is nowa-

days recognised as a 555 timer
although this is not its full type
number.

course is concluded, and no doubt

by that time they will cost more
to buy anyway.

Tremolo
Most of the parts for the
Tremolo will be easily obtainable
but there is a shortage of
MFC6040's and this item may not
be available from many suppliers.
Motorola (the manufacturers) are

in the process of changing the
package in which the 6040 is
housed and delays may occur in

supply before the new type is
available. The new type will be

numbered MC3340P and we hope

to publish details on how to fix
it into the printed circuit board
shown as soon as we have the
information from Motorola-the

new package will have 8 pins not
6 as is the case with the 6040.

"If you don't learn maths, you

won't know how to give the right
money for a calculator when you
leave school."
Everyday Electronics, October 1975

common types of npn and pnp transistors
devices in which a small base current is
used to control a much larger collector current.
The field effect transistor, on the other hand,
is a device in which an input voltage is used to
control the current flowing in the output circuit.
It is therefore more like the thermionic valve in
its mode of action and like the valve, has a high
input impedance.
The field effect transistor, provides better

JUNCTION TYPES

normal transistor. It has the usual advantages of
semiconductor devices, namely small size and
low operating voltages and currents.

p -type

are
THE

isolation between the output and input than a

MAIN TYPES
The field effect transistors available at the

present time can be divided into two main types,

namely junction field effect transistors (sometimes called JFET's) and insulated gate field

effect transistors (sometimes known as IGFET's).
An alternative name for the IGFET is the metal oxide -semiconductor transistor (abbreviated
MOST or MOSFET).
Although the/ junction f.e.t. has a much higher

input resistance (perhaps one thousand megohms) than ordinary npn or pnp transistors,
the insulated gate f.e.t. has a still higher input
resistance (perhaps one hundred million megohms). The two types of device have rather
different applications.

Both junction and insulated gate f.e.t.s are
normally made by the silicon planar process,

but a few special types of junction f.e.t. employ
germanium.

A junction f.e.t. contains a channel of either
n -type or p -type semiconductor material. A vol-

tage applied to an electrode controls the width
of this channel and hence the amount of current

flowing in the channel.
The operation of the device may be illustrated
by means of Fig. 1. The current to be controlled
flows along an n -type channel from an electrode

known as the source to an electrode known as
the drain. The n -type channel is surrounded by a
material which is connected to an
electrode known as the gate.

REVERSE BIAS
When the gate in Fig. 1. is made negative with
respect to the other electrodes, the pn junction is
reverse biased and a depletion region is formed
between the p- and n -type materials.
As the reverse bias is increased the depletion

region enters more deeply into the n -type

channel and the part of the channel where conduction occurs is thereby narrowed. (The depletion region has a high resistance and therefore
passes negligible current.)
The direct current required by the gate is very
small (often less than one thousandth of a microampere), since the junction is reverse biased.
This ensures that the input resistance of the gate
is very high.

However, the gate -channel junction has appreciable capacitance and therefore an alternating current will pass to the gate electrode when
a high frequency voltage is applied.
As shown in Fig. 2, the channel is narrower

near the drain than near the source. This is
DEPLETION
REGION
GATE

DRAIN

SOURCE

VDS

Fig.1. Basic illustration of an n -channel function
field effect transistor.
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Fig. 2. An n -channel f.e.t. showing the biasing
voltages.
549

because the gate -to -source voltage is less than
the gate -to -drain voltage and produces a smaller
field.

The gate is normally more heavily doped than

the channel, since this results in the depletion
layer spreading further into the channel than
into the gate; optimum control of the channel
current is thus obtained.

p -type material in the channel and n -type mater-

ial for the gate.

A p -channel device must be biased in the

opposite way to n -channel devices. If the circuit
of Fig. 2 were for a p -channel device, the gate

would be positive and the drain negative with
respect to the source. This produces the reverse
bias required to keep the gate current very low.
In general, n -channel f.e.t.s are preferred to
p -channel devices, since the majority carriers in

DEPLETION DEVICE
Channel current flows in a junction f.e.t. when

no voltage is applied to the gate (that is, when
the gate is at the same potential as the source).
The device is therefore a "normally on" device.
A reverse bias applied to the gate will reduce
or deplete the channel current. Junction f.e.t.s

are therefore known as depletion devices or

sometimes as "type A" f.e.t.s.
A very small forward voltage (which must be
less than the natural junction potential) may be
applied to a junction f.e.t. This will increase the

channel current slightly, but the devices are

normally operated only as depletion devices.
The name "field effect transistor" is derived
from the change in the channel resistance which
occurs when there is a change in the transverse
electric field in the junction region.

the n -type material (electrons) have a greater

mobility than the majority carriers (holes) in the
p -type material. However both types of junction
f.e.t. are readily available.

SYMBOL
The symbols for p -channel and n -channel
junction f.e.t.s are shown in Fig. 4 (a) and (b).

The arrow on the gate electrode shows the
direction in which the gate current tends to flow.

Some types of f.e.t. have two separate gate
electrodes-one on each side of the channel-

which are brought out to separate external connections. The symbol used in circuits for such
tetrode f.e.t.s is shown in Fig. 4(c).
DRAIN

DRAIN

DRAIN

GATE 2

GATE 1

STRUCTURE

The structure of a modern silicon planar

BFW10 and
junction
BFW11, is shown in the simplified diagram of
Fig. 3.
DRAIN CONNECTION

SOURCE CONNECTION

ALUMINIUM CONTACT
OXIDE

Nrrfors. p÷(11)x 'worm,
k
Ardinzarz

(b)

(c)

Fig. 4. Circuit symbols for junction field effect
transistors.

UNIPOLAR DEVICES
In all types of f.e.t., the current is conveyed
in a channel which contains either n -type or p type material, but not both; f.e.t.s are therefore
called unipolar devices to distinguish them from

the ordinary "bipolar" transistors where the
current flows in both n -type and p -type material

p- TYPE GATE
GATE CONNECTION

Fig. 3. The structure of a modern n -channel f.e.t.

Current flows from the aluminium source con-

nection into a heavily doped material n+. This

forms a good, low resistance contact for the

current to flow into the n -type channel. It then
flows into another heavily doped material (also
marked n+ in the diagram) before it enters the
drain connection.

Several of the n -type channels are used in
parallel connection in order to achieve a larger

change of channel current for a given gate
voltage change.

P -CHANNEL TYPES

The devices shown in Figs. 1 to 3 have an
n -type channel and a p -type gate. Another type
of device, the p -channel junction f.e.t., employs
550

SOURCE

SOURCE

SOURCE

.(a)

during its journey from the emitter through the
base to the collector.
The current flow in an f.e.t. is almost entirely
by means of majority carriers, whilst the current flow in the base of a bipolar transistor consists mainly of minority carriers; f.e.t.s are
therefore called majority carrier devices.

CHARACTERISTICS
In a junction f.e.t., the drain -to -source current,

/Ds, varies with the drain to source voltage,

in the general way shown in Fig. 5. In this
case the gate to source voltage, VGs, is zero;
V DS,

that is, the gate is connected to the source.

In the low current region, the drain current

increases fairly linearly with VDs. However, the
depletion region spreads further into the channel with increasing values of VDs, since an increase of VDs involves an increase of the drain
to gate voltage when VGs is zero.
Everyday Electronics, October 1975

the channel by a thin insulating layer of glassy
silicon dioxide.

There are two main types of m.o.s.f.e.t. In the
enhancement type, there is no conduction
between the drain and the source until a voltage

VGs=0V
IDSS
DRAIN-GATE
AVALANCHE
BREAKDOWN

is applied to the gate electrode. Thus the gate
voltage enhances the drain current. This type of

device is sometimes referred to as a "type C"
device or a "normally off" m.o.s.f.e.t.
The type B or depletion m.o.s.f.e.t. is normally
conducting and application of the normal gate
voltage reduces the drain current.

VP

VDS

Fig. 5. Junction f.e.t. characteristic for zero gate
voltage.

A point is reached at which any further increase in VDS is almost balanced by an increase

in the channel resistance so that IDs remains

almost constant. This is the horizontal portion of
the curve of Fig. 5.
The minimum value of VDs required for /Ds
to become almost independent of VDs is known

as the pinch -off voltage, V. Any increase of
VDs above VD results in the width of the nar-

row channel remaining almost constant, but its
length increases and this increases its effective
resistance.
The value of IDs at the start of the horizontal
part of the curve for which VGs= 0 is known as
the drain saturation current, IDss, see Fig. 5.
When the value of VDS is increased consider-

ably, an avalanche breakdown of the drain to

gate junction will take place. One avoids this by

ENHANCEMENT M.O.S.F.E.T.
An n -channel enhancement m.o.s.f.e.t. can be
made by the processes illustrated in Fig. 7.
Two heavily doped n -type regions (marked
n+ in Fig. 7) are diffused into a high resistivity
p -type substrate. These n -type regions become
the source and the drain connections. An oxide
film is then formed over the surface to protect
the junctions from any impurities which may be
present.
DRAIN
SOURCE
GATE

METAL

METAL

SILICON
OXIDE

p -TYPE
SUBSTRATE

(a)

(b)

(c)

ensuring that the value of VDS applied to the
device does not exceed the maximum permissable value quoted in the manufacturer's data

Fig. 7. Stages in the manufacture of an n -channel
enhancement m.o.s.f.e.t.

sheet.
The variation of /Ds with VDs at various values
of VGs is shown in Fig. 6. The dotted line shows

made through the oxide layer by the use of

the variation of V with VGS. The greater the
reverse bias applied to the gate, the lower the
value of V. For simplicity, the avalanche breakdowns are not shown in Fig. 6.
THE M.O.S.F.E.T.
The m.o.s.f.e.t. differs

from the junction

devices in that the gate electrode is a small

piece of metal which is electrically isolated from
I --.PINCH OFF VOLTAGE

As in planar transistor manufacture, holes are

masks over the two n+ regions and metal connections are deposited on them.
The metal in the centre becomes the gate. As
shown in Fig. 7(c), the gate is completely
separated from the device by an oxide layer.

CONDUCTION IN ENHANCEMENT
TYPE
There is no conducting channel between the
source and the drain when no gate voltage is

applied. Any source to drain current would have
to flow from n -type to p -type and back again to
n -type material; it cannot do this easily in either
direction, since the drain to source circuit is like
two diodes connected in series in opposite direc-

tions. Very little drain current flows when no
gate voltage is applied and the device is therefore normally off.
When a positive voltage is applied to the gate,
however, minority carriers (electrons) in the p -

type substrate will be attracted towards the
VDS

Fig. 6. Junction field effect transistor characteristics.
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gate and form an n -type channel, see Fig. 8.
An increase in the gate potential will increase
the channel depth and also the concentration of
electrons in the channel. These effects combine
551

DRAIN

GATE (+)

SOURCE

+

+

+

METAL +

- RE TA -

+++

OXIDE

OXIDE

n+

= INDUCED CHANNEL

n+

-F

p SUBSTRATE

Fig. 8. An enhancement m.o.s.f.e.t. showing the
induced channel formed when a positive voltage
is applied to the gate electrode

to produce a lower resistance channel and,

hence, a higher drain current. The use of high
resistivity p -type material as the substrate results in few holes being available to combine
with the electrons in the channel.
DEPLETION M.O.S.F.E.T.
In the depletion m.o.s.f.e.t. a conducting channel exists even in the absence of a gate voltage.
The n -channel m.o.s.f.e.t. of Fig. 9 may be made

by diffusing an n -type channel of moderate
doping level between the source and drain of
the structure of Fig. 7(c).

The application of a negative voltage to the

gate of the depletion n -channel device of Fig. 9

will result in the drain current being reduced,
since negative carriers are repelled away from
the gate and away from the channel.
GATE

+

n+

n+

p SUBSTRATE

SOURCE

DRAIN

GATE (-)

SOURCE

Fig. 10. The n -channel depletion m.o.s.f.e.t. with

negative gate bias. Note that the n -channel is
narrowed by the positive charges induced into
the upper part of it.

BREAKDOWN
A junction f.e.t. will show avalanche breakdown when a sufficiently high voltage is applied
between the drain and gate. This breakdown will
destroy the device only if so much current flows
that excessive heat is developed in any part of
the device.
ti m.o.s.f.e.t. will break down from the gate to

the channel when the applied gate voltage is

sufficient to rupture the very thin layer of silicon
dioxide which insulates the gate. Such a breakdown will destroy the device, since the gate will
become permanently connected to the channel.
The breakdown of a m.o.s.f.e.t. can take place
very easily unless suitable precautions are taken
when handling and using them. For example, if

a part of the electrostatic charge built up on
DRAIN

any insulator on a dry day is transferred to the
gate, the voltage developed on this electrode
will probably be sufficient to puncture the oxide
film. Gate potentials of thousands of volts can
easily be built up in this way.

METAL

PRECAUTIONS

OXIDE

n- TYPE CHANNEL
n -f-

n+

p SUBSTRATE

Fig. 9. The structure of an n -channel depletion
m.o.s.f.e.t.

The width of the channel is reduced by an

application of a negative voltage to the gate as
shown in Fig. 10. The width is narrower near
to the drain than near to the source, since the
drain to gate voltage exceeds the drain to source
voltage. The part of the channel in Fig. 10 containing positive charges no longer conducts.
Although one normally thinks of this type of
m.o.s.f.e.t. as a depletion device operated by the
application of a negative voltage to the gate, the
application of a positive voltage to the gate will
enhance the drain current. Thus the depletion
m.o.s.f.e.t. can operate with a gate voltage of
either polarity.
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Before a m.o.s.f.e.t. is handled, soldered into a

circuit or removed from a circuit, the elec-

trodes of the device should be joined together
with fine copper wire. The wire should first be
wound around the source or drain before the
gate is touched.

A soldering iron used for working on
m.o.s.f.e.t. circuits should be earthed.
The fine copper wire connecting the electrodes
should be removed after the device has been
soldered into the circuit.

Failure to observe these precautions may

result in the destruction of the device.
It is not necessary to observe any special precautions when using junction f.e.t.s, since these
devices do not suffer from catastrophic breakdown. They may be handled in the same way as

ordinary bipolar transistors. Any reasonable
amount of electrostatic charge collected by the
gate of a junction f.e.t. will be easily dispersed
continued on page 556
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The Extra
ordina
Experiments
of

Profe55
Ernes
Eversure
by phony John Bassett

on some very distant
stations. But these are stations
which you wouldn't receive at

worse

Professor Ernest Eversure, or the Prof. as his friends call him,

has been experimenting in electronics for more years than
anyone can remember and we thought that you might like to

all clearly without the modifica;

hear of, and perhaps repeat, some of his extraordinary experi-

lions."

learn along with young Bob, his friend.

on the set now?"

"You mean, Prof., that I will
be able to receive more stations

ments. Anthony J. Bassett recounts some of these experiments every month so why not follow the Prof's work and

SOMETHING STRANGE!

Prof.!" Bob caned,
"there's something strange happening here! With this preset I've
obtained a further improvement,
but I can't very easily find the best
"Hey,

point to set the control. There

seems to be a wide range of adjustment where I'm getting good
reception and the control does
not seem to make much difference. Why is this?'
"This is because, Bob, you have

"Yes," replied the Prof., "Yet

tion was very strong, and at
others the station seemed almost
to disappear. He chose a position
where the station was very quiet,

but sounded dear.
"Why is it, Prof., that the
quieter the station, the more it
is spoiled by hissing noises and
other interference?"
"This is another sign of a.g.c.
action, Bob. As the signal becomes

weaker the gain of the set

is

increased to compensate, and this
tends to amplify and increase the

on crowded parts of the band,
these will be suppressed by the
action of the stronger
stations. This gives an improvement in both senses. Where the
a.g.c.

waveband

is

crowded

with

stations, the a.g.c. action will be

stronger, and this will assist
slightly in removing some of
the adjacent -station interference.

Where the waveband is not as

crowded with stations, the extra
gain of the set will help you to
bring

in some of those more

difficult stations."
Bob found that

now improved the set, to a point
where strong a.g.c. action is
taking place. This is 'Automatic

interference more than when a

the circuit of most sets, designed
to reduce overload when a station
is received strongly. If you rotate

explain this a.g.c. action quite
clearly.
The modifications which we are

where the station is received less

its sensitivity, and this will bring
in the a.g.c. action earlier, giving

as a replacement for resistor Rl.
This preset appeared to be

the increase in noise level is not
fully and directly proportional to

two, and at certain settings, Bob

Gain Control', and is a part of

the set until you find a point
strongly, but still sounds clear,
you should find it much easier to
determine the most advantageous
settings for the potentiometers."

Bob carefully rotated the set,
and found that the station
strength varied considerably, so
that at some positions the recepEveryday Electronics, October 1975

strong signal is present. You will
find

that. most radio textbooks

he

could

adjust VR2 (the replacement for
R2 in Fig. 1) to a much more well-

doing to your set will increase

defined point, and the improvement in sensitivity was once
again quite noticeable. Now he
used another 10kfi preset (VR1)

you dearer reception. Because

more sensitive than the other

the increase in gain, the result
will be that noise level will become lower at certain levels of

reception-although it will be

observed a strange popping
sound in the loudspeaker followed

by silence. By adjusting the con-

trol the station could easily be
brought back, and heard quite
553

K>

0
O

Tr0
VC1

tap
tc>

Cs

O

TR3

TR2

TR1

Fig. 1. Circuit diagram of the superhet receiver to be souped up.
normally. Fortunately this be-

haviour did not occur at a setting
of the control close to that which
appeared to give best reception.

"Now" said the Prof., "You
could either install the presets
permanently inside the cabinet of

the set, or measure their values
and substitute fixed resistors with

values very dose to what is required. You could even install
printed resistors." (A method of
doing this was described in the
Nov '74 and Dec '74 issues of
E.E.).

Bob and the Prof. began a

discussion on the subject of the
possible

improvements

which

could be made, and same of the
observations

which

the

Prof.

mentioned to Bob were of great

interest to him.

"Whilst I was adjusting VR1,"

Bob told the Prof., "At some

points there would be a hiss and
a pop, and the station would disappear. When that happened, it
usually wiped out reception on
the entire waveband. But I could
easily bring the reception back
again, by adjusting VR1 back in
the opposite direction. With
another 'pop' the stations reappeared. What is the explanation
for this peculiar behaviour?"

THREE FUNCTIONS

"I noticed that too," remarked
the Prof., "and I think you will
find that the explanation is very
interesting. The transistor TR1
and its associated circuitry per-

form three main functions:
554

(1) Receive and amplify the incoming station.
(2) Oscillate at a frequency
about 470kHz different from that
of the incoming station.
(3) Mix the oscillation frequency with the station frequency
to produce a new frequency-the
frequency
difference
470kHz
which is passed on to TR2."
"If any of these functions

should fail to occur, this would

result in loss of the 470kHz
signal, which is vital for operation

of the remainder of the set. The

main function of TR2 and TR3 is
to receive the 470kHz signal from

TR1, amplify it and pass it on to
the detector Dl, where it is converted into an a.f. signal. Without
the 470kHz signal, TR2 and TR3
cannot pass any useful signal on

to the rest of the set and the

stations immediately disappear!"
"This is what I noticed," commented Bob wryly, "The whole
lot vanished entirely with a hiss

and a pop!"

"It sounds to me, Bob, as
though 'at certain settings of the
preset VR1, the oscillator ceases
to operate, and this results in loss
of the 470kHz 'intermediate frequency' which is essential for
operation of the set.
This can happen quite suddenly.

First the oscillation be-

comes weak and erratic, resulting

in the hissing sound you heard,
then it suddenly ceases with a
quiet pop from the speaker. As
you adjust the preset VR1 back
to a setting where the oscillator

can operate again, it starts up

suddenly. Then once again, if a
station is tuned in, the 470kHz

intermediate frequency reappears, and you suddenly find
that you can hear stations once
more. By further adjustment you

can find the setting where the

first transistor best receives and
amplifies the signal from the incoming station.
Of course the circuit which we
are considering is one of the
simplest and most common of the
commercially produced superhet
circuits. A circuit like this occurs
in most single -waveband portable
receivers, and with some modifications a very similar circuit is used
for two -waveband medium- and
long -wave sets."

"Can a similar procedure be
used on these sets too?" Bob
wanted to know.
"Yes, Bob," The Prof. told him,

"The adjustment to the bias on
the first transistor, which is the
mixer/oscillator stage, can be par-

ticularly useful on some long wave sets. With some of these, the
oscillation is much less reliable on
long -wave, so that as you switch

from medium- to long -wave the
oscillator may stop.

With some sets the oscillator

will only work on long -wave when

the battery is very new, so that

for continued long -wave listening

you just have to keep on buying
batteries much more often than
should be really necessary. A
common symptom of this is that

stations disappear one by one,

starting at the longest wave-

lengths on the band, because

although the oscillator is not
Everyday Electronics, October 1975

This co' Id lead
to something big.
A soldering iron and a screw driver. how easily the subject can be mastered and add a new
If you know how to use them, or at least know one end dimension not only to your hobby but also to your earning
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2

As the first stage of your
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understand
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circuit
diagrams.
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knowledge and enter the
read and draw circuit diagrams,
profession. It remains your
understand the very fundamentals
property and represents a
of television, radio, computers and
very large saving
countless other electronic devices
over buying a similar piece
and their servicing procedures.
of essential equipment.

FREE GI FT!"

Carry out over 40
experiments
on basic circuits.

We show you how to conduct
experiments on a wide variety of
different circuits and turn the
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working on the longest wave-

problem. If you pick high -gain
transistors, and also adjust the

the lowest frequencies, it will still
operate at the higher frequencies
even on the same waveband! Readjustment of the bias will usually

bias,

lengths, which correspond with

cure this. A lot of money spent

unnecessarily on batteries can be
saved, and the set will sound
better too.
So for sets with more than one
waveband, alteration of the bias
can be even more beneficial. But
as the sets become more complicated, a

great deal more care

must be taken, and you need to

understand more about electronics in order to be sure you do
not get out of your depth in dealing with them. This could do more
harm than good!" The Prof.
warned Bob.

"When a radio repair engineer
encounters a set where the oscillator stops on long -wave, he will
generally cure it by replacing the
oscillator transistor with one of
higher gain. This often solves the

this can improve the set

even more. When this is done, the

bias should be adjusted to suit

each replacement transistor."
"There are so many parts in a
transistor radio, Prof., that I
wander how many of them can be
replaced with better parts, to give
an even more superior performance?" queried Bob.
"It is a matter of knowing
which parts it is worth replacing,
Bob, without replacing the entire

set! In many sets, for instance,

the loudspeaker is of poor quality,

and it may not be easy to find a

replacement which would suit the
cabinet. So often the best answer
here is to leave the existing

speaker in the set and plug a

better speaker into the extension

for this, and the possibility of
improvement by changing it is
often quite remote_

In many sets the audio ampli-

fier is

of poor quality, and a

noticeable improvement may be
had by removing the transformer -

coupled type of amplifier and replacing it with an integrated circuit or other directly coupled
amplifier.
Where there is room for

another control on the cabinet, it
is sometimes possible to bring out
the aerial trimmer VC1 as a
separate control. This enables you
to tune in each individual station
more sharply, but there is a risk

of r.f. instability if this is not
done correctly.

So that although there are a
great many improvements that
may be made to the average set,

socket.

the modifications which are likely

ponent it is often wiser to leave
is the oscillator coil, as it would
be difficult to find a replacement

least possible outlay, are the ones
which you have just done, simply
by changing three resistors!"

Another example of a com-

continued from page 552

either by non-destructive avalanche breakdown
or by forward conduction.

Some m.o.s.f.e.t.s have been made with a

Zener diode connected internally between their
gate and source. The Zener is normally reverse
biased and will break down when an excessive
voltage is built up on the gate electrode. However, the use of such a diode reduces the input

impedance to a value which is nearer to that
of a junction f.e.t. than a normal m.o.s.f.e.t.

Another type of breakdown can also occur in

to be of the most benefit for the

a m.o.s.f.e.t. In the enhancement type, breakdown from drain to source can occur at zero
gate voltage, whilst in the depletion type it can
occur when the device has been cut off.
CHARACTERISTICS
The characteristics of an n -channel depletion
m.o.s.f.e.t. are shown in Fig. 11. It can be seen
that they are rather similar to those of the junction f.e.t. shown in Fig. 6, but the gate voltage

of the depletion m.o.s.f.e.t. may have either
polarity.

The characteristics of an n -channel enhance-

ment m.o.s.f.e.t. are rather similar to those of
VGS= +3V

VGs = +2V

Fig. 11; however, the negative_gate voltages do
not apply and the drain current is small at zero
gate voltage.

The gate current of a m.o.s.f.et. is not only
much less than that of a junction f.e.t., but remains very low even at moderately high temperatures.
DRAIN

GATE

SOURCE
VGS = OV

Fig. 12. Circuit symbols for m.o.s.f.e.t.s.

vos=-- -2v

Vos

Fig.11. Characteristics of the n -channel depletion
m.o.s.f.e.t.
556

M.O.S.F.E.T. SYMBOL
The m.o.s.f.e.t. is often given the special circuit symbols shown in Fig. 12. These show that
the gate electrode is completely insulated from
the rest of the device.
To be continued
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1mA METERS
MW1-660 x60 mm
E7 00P P&Ins150
MW1 .8,80 480rnm

f7.45e

Pins 159-

ALL PRICES
INCLUDE VAT

Pris; give you credit!

MODEL C7202EN
20.000o p.v. DC.
10,000 o.p.v. AC
Mirror Scale.
6/26/60)2501500/
1000/2500 V.0 C.
10:60:100/500/1000
V. AC. DC Resistance
x10. X1000 (3052
centre scale) DC
Current 50uAi

2 6rnA,250mA. -20
to÷68 dB.
OUR PRICE £7.50 P P 6.105 3013

of
Drafts accepted.

557

IT MAKES SENSE TO
'Items with asterisk AM Moving iron
type, dl others are Moving Coil

SEICV

ra

500,

Est

STOCKED AT

00.

MOist

bratedies or ky mail order.

6A DC

00 DC

sO

E6.0

Mv DC
mv DC

(4(0

300v DC
110 DC
MOV AC

E. GO
60

1.20
0416

MODEL C7202EN

EA 25
20

1100.0 600v

6410

20,000 o.p v DC 10.0000.5.v. AC

CLEAR PLASTIC MODEL ISR451.

.0.00.20

Sios K1 x SOnsel

101920C. 10

E. 10
C. 10

100111

f 3 gi
f3 50

Mesa

E3 30

100.0-5004.4

m. -UMW.

El 25

104.
60.
500.1

E3.26

E. 06
E. 06

1406

300v DC
A
MOOC AC

64x

VU Kelm

.

250VDC

71

(4110

SOVAC
200V AC

10
SS 211

MODEL EOM EDUCATIONAL METER
114.5 1002160x 160n04. WAWA Wn.
A NW M 6415 Wary
Wool wonand Wow WA
1- mirror

Mds. llse Wm gm.

ne.W.

'ADC

CA.

La DC

iv DC

10000

62.40

0.40

.

151/ DC -.tg.40

ES 114

0016V DC
1A:1560C

0070

600.AA

(500

51

10reA

.

110.
0.4A
1*00

C346

S5

SA DC
OC

(3 el
-

C3.66

ES 77.6

C6 M

[176
£6 16

C6 76
E S 76

. DC

ES 7.

ISA DC
ICA DC
ov DC
200 OC

ES 6075

tS
0676

nn

SOO.

SO

0311

100vA

500,

E. 60

140 00

w./

Mo.
1ADC

DC

SOO DC

03 110

El 85

VU Mr.

C. 65

300VDC
av AC

30004C

000d-s000s

1-0 lin

OC

2A OC

.00
10A DC
sv tflp

[306
l.05

£3.00
C3.06

600 DC
100V DC
160012C
200v OC
SOW DC

7000 00

C310

01.011

151/ AC

E3.15

0.06
03.05

C3.06

CS.

BARCLAYCARD
IS ACCESS Phone
your order to

01.200 1321 or
call into any branch

558

(3.00
0306

50V AC

111. AC
300VAC
KOV AC

13.06

cane
0310
C3.15

ESIS

(3 IS
C3 SO

311 Koh

C.10

row. Oat

TMK MODEL /1111511K

40/./

tarirrakaDT

30./X0._
20/2001/

DO AN AC.

2 MO, Oltrn.

DC VW 0.124/

-10to -634B.

11254,.?=10/

OUR PRICE £1.10

600/1000. AC VW

P.'P & In. 300

00mA
nA

REDUCED TO CLEAR
YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

(4.11.01 qquudiryat low co. Input:
2300 KOKO. Output 0-260V.
MODEL 6260 DENCN MOUNTING

P0 Ina

1A.
E7.30 01_60
2 SA E10736 1.00
11..6 .
ss 01

C3-116

-

(3.6.

10A t2.7

.3.66
El 66

(3 66

Eau
t3

0x
(3 51
(33m
E

IniA
VU hiMmr

C

56 AC

MAC

DM AC
36A AC

(4

20

".
13U11.P7CrE;77s77soo

10.
ES .5.

make sense of
Test Equipment

E 355

0717/ 412rf 003

ES SS

10. PO. Multi.
.011 AC ...a nd_

DC cowl 01m,
300V DC
30V AC

0K501

.0V AC

ES%

MeV AC

ES 14

100V AC

VU Mar

0316

1MOCES 116
(-3

ES.

IA AC
!MAC

10AC

MAC

43 16

03x
61

El SO
C3 86
0620
03

(396

MA PC

C3 15

MinV DC

C.15

10v 00

La S.

(3 16

IMP. AC

S. DC

0xoc
315

100.. DC

100nA. flesimm.

0/15010 anon.

De.. -10 to

instructions Anw:010.614/20.
120,1001200V D C.0/6/30/120
SOO:1200V A C. Currant:0,000i

60000.. ilaststance:0/10/

t3

ESIS

300/500/1200V DC
011/30/120!.
300/103/120121/ DC

0/30.,41

40400 rnA!
12 Amp. 0/10110
1m0Orn/1011

Meg Ones. -20 to . 174110

lea

OUR PRICE E4.30 ore sinvase

ALL PRICES
INCLUDE VAT

Don. Minor wale
0/0.6/26/10/254
102/250/502/
1000V CC.

0/2.5/126/100/
250/500/1010071/
. 0/50.15/50/
500nAC A 12A DC.
0/6010 m.,5150 Weir.

1006.110M..w. Oecibek:

OUR PRICE fli.OSeieslaesoo

354141

114317 MULTIMETER
141. onitinity
movrnast for 1.1

-200 +6300 51(0.9041600

OUR PRICE E9.65 0,rP 6 Ins 3012

MODEL C720SFM
30.020 om,DC

15.03000,0C6.3,15,10/300/402/

e6. new ma10.

ntrloacTo7mtiaroitl

WffOw1,%

1M0/100/250/500/1000
diS/2_5/10/21150V100250/

SOO/1000V AC. Clow: 50.6716/
103/1CV50/2110mAjl ASA DC.

0.E/

00/1/6/10/50/250../1/5A AC. Ns.
Maw: 0/00/100/201 06W1/3,/

10. 01110,1.00

,30/3000... NNW. -50 .10015

DC Currant 30420;

U4324 MULTIMETER
awitiviry.

rusrMiM""
60/1201600 /1200V

Panay newt. Sao: ITO s 115 4

(03.....P0.1. wring w item 0014 *00 Nods.

OUR PRICE E18.35o:o
MODEL AS.1000

'or eoe

100.000 co,
Mirror 42014
6411t.to mow

0130//

DC. 3/1/1660/150/

1200/1201302/
O 071200V DC.

Current 0.06/0.6/
6A10/503r./3A DC.

0/4)30/120/300/
AC. 0,100/

0.3/3/30/3 0,A/
3A AC. Wisostw

600V

25/500 otam/0.6/6/160/5001. ohns0
SAWA Dssibas: -10 to .12016. Sao
157 x ve 1 63rem. Supplied cow.
1.4 prith
diode and
instruction.

O 60300n.,

12 Am21,
2005,214 1200 Amp
one. 20.-1705.
OUR PRICEE15.90PiPs.r,ges,
370VITR MULTIMETER

Pow. ACcorront

U91 Clamp VOLT
AMMETER

=tn..ar

seal tebormagzerls.
K nits WO

V DC.

1200 V. DC, 4/30?

OUR PRICE E10.60p,a

.2203. W.90 s
SO x Enra.
Comps,* 8.

E3 SS

r3 56.

30A AC

C315

dottarlim vs. P.01.5

3012/600/100V AC.
Top valuft 0.000

CS.

0/.3/1/12/00//20i

web. prowt.

mount. in

2,30,0004120 -20 to +5305
OUR PRICE E9.65 P,0 mans EP

El ill

El SS

DrOtoction.

MODEL 50$
30.000 vv. we

cabinet. Atl ports.

(600 cpnbe scale)

ES S.

12,5

mule. Mow

OUR PRICEE13.617Pip 1.400

mOmfof

Et in --g121

AUDIOTRONIC Model A1741

SA pc

5. DC

.

1204001200 V. AC
DC Reertance x 1.

r. Dv
coos
ur

2A DC

N A DC
6V DC

AO

20A 1E46 also

ram

180V C

SMOG

£1.6600

12A C26.00 - 01.00

Es

ES .4

,33rom 201001.
P Om 164

E1.55

t3

1040C

10 Meg olo. -20 teNlieO
OUR PRICE rI3.50e/v lossorl

Neve mones

36000 Si

066

A0f2S0,1100.20AV

MODEL AF.106 VON

quality 2030000.'.
mullismou end

YU METER TYPE 3

(31*

26150.0.12.5/151251

105/101*/1

3637:.5./VRZ:0/

rots. ming

(3 46

1.613/511WAS1101

125/210/500/

U4323MULTIMETER

movement am.

.. E. 10

protwoo. We. 57 A

OUR PRICE E12.115e/r agar OOP

6/30/60/300/600/
12061/00.12/01/
130/100A200 VAC.

mimeo sc..

0.16

I'

mv i 311. DC Y 4% AC. Senernny
50,000
od.1,000 en AC_ 4 ie..'
102 it 163sens

58.0000580(1505.

TMK 200 MULTIMETER KIT
Build yo4r.11.

re 76.

KA AC

,ADC

010
03 30

Ins lipb.ounts 10, p.n.s

20 1

MA AC

fa ea

nova.

,00v-nrovo

-

111010 730X
30.000000.On

em:i2.520: 15042 10 a

(1 76

BAKELITE MODEL MR $5 suv ao, mono.

am,
wove-.

EN DC

1.5/3/15/30/150/300

10000 r.1.'60:1.
1.002.1°Wx
1000
'ftali3L4144
10.

OUR
PRICE
95 P

M

t4 60

C3 70

El SS
LI SO

16000

ca as

. 7."

E. GO

100-0.100.

C3 06

10VDC

76055

MAC
10A C

CI to

04.E

E370

tOrsA

..

1AAC

te 11,

Cunw 0-3060./

1./5112A. Rem 0e*
0-3/3006/30CAMM.
0451.6,
-10 to .1706. °o
0-3/6/15/30/60/120/X0V.

20

60.000000. Minor

r^m111110

EA SS

1100.0

irriA

20M.

vu law.

1166

/1571,/
300/600,1.200V= AC.

to .64 40.
OUR PRICE E7.50 0,7 0,0.200

000/1000V CC.

SO

l DC

300V AC

E340

ta.ce

£1 80

300VAC
, S 111.t.f 1mA

.rn Pam.

.110
t4 60

300V DC

600.0.110141.. t3.06

1110es

ts n

El 78

I6V00

0-0320.0/

43

Complete. won

100-0.100,
1 in

10V DC
20V ISC

1. AC

OUR PRICE E11.60r/e ins doe"

1020 Ranson.

1100.1

60

101341

00.0.60o
C3 SO
00-010046.. 431.

100e.

101000
1160000
MOO DC

DC

santay wad orrvirp CM. l and

1002. DC sown

Plor lao

BAKELITE MODEL SID Enlarged Window

M41.

13 30
3.10

9005

rs >6

C680

ESK

10.

(4 10'

54141

V13 111.m.

CLEAR PLASTIC MODEL 8003110
E' m 42, 42w0
504,6
0.46

100.
203.

C. 75
CS

10mA

KO DC

E3

L11

100..

SmA

IV DC
10VDC

100mA AC

200.C

BATTERY/LEVEL PANEL
INDICATOR

SO

b.10
10mA

600.50A

20V DC

El

M

CLEAR PLASTIC MODEL MR 52P

101.01E. . czni

EA 10

60ni20 AC

10

E7.4Se

CS 60
01180

. 0140

6050664A

10'

fmyin .S.60 45 mini

20.40

MK

(0 10

2 60. 260...

00/110/0011./
'NSA AC. °rad:VW/XS 1*
wow, 1%. AC 1.5%. anIfe
Wm, 1700or ma. Cemplele

MILLIMETER

V. AC. DC Plesirtence
x10. 1030 (300
Centmisealul DC

Cement SO.

10/6/15/1110/50/
11000A/lrl.011A
DC. 011.6/0/15/

HIOKI 750X VOLT -0101 -

Woof Emile
6 2600 330,600
1000 26000 DC
1000 100:5001002

E. 10

1mA METERS
MW1.6 60 6 60 mm

DC 2000

111.40/ DC

C

30A AC
506 AC

O 4 10
1101.4 C
[ POSTAGE / PAMPAS E/ INSURANCE 15p

f 6 60

100u

500020

[336

C. AO

sk.

.. 0.11

ES 10

300V DC
300V AC

CLEAR PLASTIC MODEL SOUS

180e

110V DC

0000

(3.211

MA AC
30A SC

0.6

20V DC

040

20V DC

]00V DC

C. 10

1020C

E. 86.

730061601/ .

Inoranions.

t700P,P&Ins15P

OC

10.76
20.70

SOV DC

MAC

.10

201/ DC

CLEAR PLASTIC MODEL MR 85P
Sias: 120, 110n0

60-0.60u.

alawWe.de
00.00006

.10

El 26

ra n

5 M.. 141
1AC

240' Wide An,.

'AOC

£4.76

100.

DI 30

151/ 30

c326.

AC

el 26

11000.600u
IntA

0.76
:-

n'it....
MAC10*

ES 26

100.0-10.A

14.151

Saw DC
110VDC

64 10

S klms. 1.

0326

333,6

CLEAR PLASTIC MODEL SWISS
SW: Wiz 1110a.

114 DC

300VAC

6V DC

05,

2. DC
5. DC

ES.

MA 00
KM 00

C. Oi

,ov DC

VII maw

300v AC

(.10

0410
6400
0425

nu
CM.

101/AC

II:

300V DC

SOOV AC

04 10

ILA DC

E3.21

60v DC

0410

E.10

DC
SA DC

MA DC

C3 25

20V OC

04 10

(4 20
C. 20
E. 20
E. 20
C. 30

60041
104 DC

(3 25
(3 21

sovOC

10585 -. ECK

1004M

0325

004

E. 0
SOV AC
SOV AC

050 DC

C.10Soma

C3.214

moo

.

SMA

E3 MI

IA 00

10-440. . 14..111
1040.160.- 4.30

100 0 10.

(5.10

Imi.,

6i.

;LEAR PLASTIS MODEL $0140

ES 60

t3 41

60061645
113001404*

har fisay lauxtritoclbrODWA

60/150/60.102/
SCOV AC. WOO./

0/0.21/10/7.5/30/

V DC,

60.0 BO..

20.

order. CSamsOty digcaun4 mailable. Send

CLEAR PLCIC MODEL MR MP
ro as
sti1o.5'

ES SO

ES SO

60,

200.rowg In neck. -other MaslOg

1600

M

100.0

1630V DC

u(A/03=. DC.

amiancs: 10 6
x 700. -1041.1600
Supland ona Weary
not M. one data
book._ War. 121 073 x 29.x.
OUR PRICE E4.10 64.241.25..

ES M

mower
we*
wow.. 1,

12500cr.0 06/30/
301/5

ECM

200,.0

1::

5V DC

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

"-Bs

(441

VII Meter

IA DC

OC

eserw

050

SO

481 OdenIStreet 311 Himmel Road
42 B01111.011 Cern Rd. 3 bale Streit

O 0.111 WNW
070,3711r5/30/
02/
60/150/

.7. 0.3/.ZZ/.150/

0430

10V DC
300V DC

(4 SO
ES

114312 MULTIMETER

ohms solassxmant

46

ES 26

EA 55

fit SS

so 0 Mis6
loo* 0-100s4

C460

E-08004
100.0 100v

10 11i

100,1

AUDIOTRONIC MODEL ATMS

caw onth Ws.*

Sm. nose.. 1.

56

10.4
200.
600,

CLEAR PLASTIC MODEL 50830
see 110 a 313.141
SO,

PANEL
METERS

0*

EDGWISE MODEL PE70

Sue: K10 SIOnss

mnDA 20,000000.
0/0.5/2.5/10V50/

For nsimoring AC volt -

a. orb anent without
m:

3227''°:k2,L"Ik.

wx agorn. Cow..

notsoomoov CC.
0/2.5/10/51NEW
500/1000V
CIA50../1/10/100
41A/1/1020 DC.

W100n10/1/1020

with norylnI.D.

6. onv/scrosooef

.mod few

DeroW50

OUR PRICEt15.10o, s Ins 690

OUR PRICE £21.58. P a Ins o

EXPORT Prson.i..portsarrangd for CUSTOMER SERVICES our

6003457r

Cheques to the value of £30 accepted from personal
overseas
Goods
lall vofpacked.
Customer Services Division at Head
shoppers with bankers card. I nother cases and for amounts insured
andvisitors.
despatched
tospec
all parts
the Office
will answer all your enquiries
in es...a of £30. Please allow time for clearance. 114.1141s
world at minimum cost exclusive of VAT. -just ring 01-2001321
Drafts accepted.
Payment by bank transfer. certified cheque,
postal order or money order in any currency.

Everyday Electronics, October 1975

lirAF
BUY AT LAlik
TE22 SINE SQUARE WAVE
AUDIO GENERATOR

"

HANIM EX HOC 1900 DIGITAL
ALARM CLOCK

Sine 20cps

kHz. Output
gta (eslaicg,.

200/250V
AC operation. Supplied brand navy
guaranteed. with instruction manual
and leach.

OUR PRICEE26.90e,,e E. Ins 60p

STEREO

la*

All transistorised
compact fully
portable. AF sine.
wave 18Hz to 220
kHz. AF square
wave 18Hz to 100k
Hz. Output Square/
Sine wave 10V.
P -P RF 100kHz to
200IMHz. Output

stereo headphones
providing high etralitY
reproduction eta budget price.
Soft removable ear pads and
adjustable headband. Speaker
size:28mm. Impedance: 8 ohms.
Frequency response: 30-13000 Hz.
OUR PRICE £2.40 P/P & Ins 30P

WALKIE TALKIES
Super low cod
transmitter,'
receivers.100MW

finished in simulated teak veneer
and is fitted with a pre-set sleep

timer switch that will turn on the
radio at the precise time Chosen
( Mains operated) List Price £24.25

117:-.-7..

OUR PRICE £14.90 1;173t ten.

Telescopic rod
antenna.

IV maximum.
220/240V AC operation. Complete
with instructions and leads.

OUR PRICE f40.50P,P&I.s 600
MODEL TE20 RF SIGNAL
GENERATOR

Belt -drive 2.speed turntable in kit
form complete with pick up arm

pip &

and head shell.

OUR PRICEE21.15 in.ctoo
SUPERB

per PAIR P/ P & Ins 509'
NOT LICENSABLE
IN THE U.K.

leads etc.

covering MW FM wave

OUR PRICE f20.45e.e a. Ins 60e

LitiftYS
of

24 -hour

£13.10 P P& lee tip
FM Tuner
Mao P p & Ins. 15p
Stereo Decoder
P25 Power Supply £4 65P P & 1..160
Transformer for PZIE5.1 0 FP & las 300

II is
%

.11z.'

clock radio.

AUDIOTRONIC

bands. 180 -minute sleep timer.
timer- Choice of Grey or White
cabinet.
PiPB.

TYPE
C60
C90
C120

I

1,-,6£1.o0

OUR PRICE £17.50

ADC33
Deluxe

AUDIOTRONIC HEADPHONES
LSH2O Individual
volume controls.
Mono,sterco switch.
40-19.00 He. 8 ohms.

10
£3.24

25
£1.66
£10.80

f4-59

£5.59

8 -Track Stereo Player. Home
8 -Track player with automatic and
manual programme change and

E13.22

71-w .12-0 s 2:'h. List Price
£28.90.

OUR PRICE £14.90

PIP & Ins 4p each
3 .10p: it and over 15p

AUDIOTRONIC AHA101

Spanning

LSH30 Individust
tone and volume

controls. Mono/
stereo switch.

LASKYS 32 PAGE
CATALOGUE AND PRICE

This instrument
Will give hours of enjoyment

30-20.000 Hz. 8 ohms.

OUR PRICE £8.95 P/P & Ins 30p
1-.51140 Two-way
speaker system.

Individual volume
controls. 20-20,000 Hz.
8 ohms.

OUR PRICEE10.75
P/P & Ins 30p

to all the family. Beautifully

finished. The Keyboard range can
be adjusted to be in tune with any
instrument. Operates from
internal 9V battery. Fitted with
on 'off switch. vibrato switch.
earphone socket and external
9V D.C. socket.
Size 229mm . 127mm x 64mm

OUR PRICEf9.95 P;P&Ins sop

(01)
493 8641

LEICESTER 45 Market PI

637 2232
33 Tottenham Court Rd WI 6362605
42/45TottethamC1 Rd WI 6360845
257/8Tottenham Ct Rd WI 580 0670
437 8204
3 Lisle Sheet. WC2

78 Abington Slreel
NOTTINGHAM
5-7 Lower Parliament St

481 Oxford Street. WI
10 Tottenham Court Rd WI

118 Edgware Road. W2
193 Edgware Road. W2
207 Edgware Road. W2
311 Edgware Road, W2
346 Edgware Road, W2
382 Edgware Road, W2
109 Fleet Street. EC4
152/3 Fleet Street, EC4

723 9789
723 6211
723 3271
262 0387
723 4453
723 4194
353 5812
353 2833

BIRMINGHAM

116 Corporation Street 021-236 3503
BRISTOL
16-18-20 Peon Street

20421

CROYDON

1046 WhrtgA Centre
KINGSTON 38/40 Eden St

681 3027
546 1271

magnetic phono. tuner, tape and
aux. Separate base, treble,
balance and volume controls.
Headphone socket. Teak case.
Unrepeatable offer.
P,'P &

OUR PRICE £21.85

1,,sti.00

celltwitch unit- £5.65
AT0
A
11° 4P0iN truehOoto
£24.35
dimmer/speed control
AT56 2.200VE trial light
dimmer/speed control_
AT60 1 channel light control
AT65 3 channel light control
GU330 Tremolo unit
HF61 Diode detector
HF65 FM transmitter__

00.62
£6.85
£4.05
£3.40
E3.85
£1'2"177191355°

£6 60

LIST- absolutely free and
available from all stares
or by post (see coupon
below). This exciting
catalogue provides a
comprehensive selection
from the largest Hi-Fi
Retailer in Europe -a
MUST for every Hi-Fi and
electronics specialist.

Amateur Electronics by Jody -Kit.

the professional book for the amateur
-covers the subiect from basic Principals to advanced electron. techniq-

ues. Complete with circuit board for

AEI to AE10 listed below.
OUR PRICE E3.30 INo VAT)

AEI 100rnEll output stage ...... .
AE2 Pre -amplifier
AE3 Diode receiver._ ______
AE4 Flasher

AE5 Astable multiyibrator

AE6 Monostable multi -vibrator
AE7 RC generator
AE9 Bass filter
3,69 Treble filter

AE10 CCIR filter

£160
ti..so
£2.15
£1.30
£1.15
£1.10
£1.10

Elle

£1.10
£1.10

TO LASKYS CUSTOMER SERVICES DIVISION Audiotronic House, The Hyde,
London NW9 6JJ. Tel : 01-200 132

your nearest store
CENTRAL LONDON

RANK AUDIO
RA 2107 STEREO AMPLIFIER
7; 7; watts rms. Inputs for

7%455

t

CATALOGUE

semitones.

E75.4105

Automatic light

100mA.9V

OUR PRICE£10.65p P & Ins lop

including

£.

M192 Stereo balance
nc meter
Quadraphonic device
LAF380OuafIxchl

£13.95
NT300 Stabilised p. supply
NT310 Power Supply 240 V AC
e5.96
or 2 n18 V D.C- at 2 ampS
converter_.
NT3°5 VolUge
NT315
Power supply 240V A C C5-95
£12.75
to4,5/15V DC, 500mA

OUTPUT: 5OrriV per channel.

octaves.

f7.05

NT10Stariliduweroy

twin stereo headphone outputs and
separate volume controls for each
channel. Operates from 9V battery.
INPUTS: 5mV and 100mV.

nearly two

PIP & Ins 50p

45

E£307..9555

HF325 Deluxe FM tuner
£
HF330 Decoder IHF310/3251 E26.2305
60310 Stereo pre -amplifier
£8.10
for use with 2 x AF310
GP312 Circuit board..._
E5.65
GP304 Circuit board
14E380 lw/vhf aerial amplifier £6.25
b a nt aerial amp. £3.10
HF395 b

Wu with

OUR PRICE £6.25

£5.05
£2.90
£3.40
£2.55
£5.10

AF20 Mono amplifier

HE 75 FM receiver
HF31 0 FM tuner..

24 -hour
Stereo Headphone Amplifier
clock radio covering MW/FM
wavebands,180-minute sleep
£m° B zzer alarm. Tone control ates from mactic,ceramic
OUR PRICE £19.95 msrei oil net=,

MINIATURE ORGAN
MUSIC MASTER AM100

hensive easy to follow instructions and
covered by full guarantee.
Post arid Packing Ins. 15p per kit.

M191 VUMeter

ELIZABETHAN 8/LZ-1

All silicon,.trmarisimitierstor

Hi-Fi

All kits me complete with compre-

M160
M1302 Transistor tester

illuminated channel indicators for
use with your hi fi system. Size

LOW NOISE CASSETTES
5
£1.70
£2.42
£2.95

AT Oxford Street, 42&
257 Tottenham Court Road.
1 7, Fleet Street,
311 Edgware Road. CROYDON
BIRMINGHAM KINGSTON
LEICESTER NORTHAMPTON
SOUTHEND TUNBRIDGE WELLS
WOLVERHAMPTON branches. or
by Mail Order.

AF80 0.5W tn.. amplifier
AF305 Intercom
.4 r3 i02M4nboratn: plifier

Active Filter Unit 07.40 P P & Ins, 150

P29 Power Supply E7.90 PrP & Ins. 300

ADC22

KITS -

AF35 Emitter amplifieramplifier

SINCLAIR Project 80 Modules

PZ6 Power Supply "-Pc' P'P & 'Ps.",

output to 8V. Power requirements:
105-125V, 220-240V AC. Size:193,
x 265 x 150mm. Complete with test

CONSTRUCTION

AF 25 Mixer
AF30 Mono pre -amplifier

C5.60 P'P&Ins. tsr
E6.95 PP &Ina. lIe
Stereo 80 Pre -An. f13_10 P P &Ins. 15p

AUDIOTRONIC DIGITAL
CLOCK RADIOS

Six bands. 120kHz 260MHz. Dual output
RF terminals. Separate
variable audio output.
Accuracy f 2%. Audio

I SAVE f14.00 I

OUR PRICE £43.60

240 PowarAmp.
260 Power Amp.

QUALII.T0`fw

HIGH QUALITY

LIMITED STOCKS

ELIZABETHAN DCR26 DIGITAL
CLOCK RADIO
A smaller than usual digital clock
AM/FM radio, measuring only

firw x3rd .4'h. The DCR is
%1

with call buzzer and

n/off volume
control. 7 transistor

KIT

PRICES

SKYFON NV7

NEW GOLDRING G102 KIT

Cdr

ARED OCEE4
T 0 CLEA

15 oz) Dynamic

240V operation
with large clear numbers. night
light and 'snooze" -switch.
Attractively finished in white and
silver.
OUR PRICE 18.10 PT & ins et .00

ARF 300 AF/RF SIGNAL
GENERATOR

SAVE f9.35

HEADPHONES
Feather weight

to 200kHz

on 4 barids.
Square 20
cps to 30

T.T.C. SPRITE

ALL
PRICES
INCLUDE

Please send me the following items

537678

NORTHAMPTON

35753

4898/

OXFORD 16 Westgate Centre 722870
READING 6 Foam Walk, Friar Street

RICHMOND 32 Hill Street
ROMFORD 86 South Street
SOUTHEND

205/206 Churchill West

948 1441
20218

PURCHASE PRICE

53/57 Camden Road

23242

WOLVERHAMPTON
30 Wulf run Way

23384

I wish to pay by Barclaycard/Access and my number is

All prices correct at 23/7175 but subject
to change without notice E. & 0. E.
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line PP& Ins. I

Please send me your Free 32 -page Hi-Fi catalogue price list 0 I
I enclose ammo postal order 0 money order Ci

Address

TUNBRIDGE WELLS

ALL PRICES INCLUDE MT.

TOTAL

Name

612241

I
I

Signature

L

7. 57 a:

2 La:,

9:odenot F1acc. London SW7 01 X

EE10 j

559

SUSIArilig WIN]

The tried, tested, proven, reliable, complete,
professional, capacitive discharge,

was ,or

Sodornre

rue, or El srsren, reared by Popular Illotortng magaz.,e

CALLERS WELCOME

Electronic Ignition Kit
Sparkrite MK 2 is a high performance, high

quality capacitive discharge, electronic ignition
system.

ORDER NOW

Because of the superb design of the Sparkrite
circuit it completely eliminates problems of the
contact breaker. There is no misfire because
contact breaker bounce is eliminated electroni-

To ELECTRONICS DESIGN ASSOCIATES DEPT EEIO

82 Bath Street. Walsall, WSI 3DE.

cally by a pulse suppression circuit which
prevents the unit firing If the points bounce

Phone 33652.
From Name
Address

open at high R.P.M. Contact breaker burn is
eliminated by reducing the current to about
1/50th of the norm. It will perform equally well
with new, old, or even badly pitted points and is

Qty.

Sparkrite Mk 2 DIY Ass. kits A £10.93
Sparkrite Mk 2 Ready Built Negative

earth A C3-86
Sparkrite Mk 2 Ready Built Positive

earth @ El 3- 86
Ignition changeover switches @ £2-79
R.P.M. Limit systems in the above units
E2.42
I enclose cheque/P.O.s for E
Cheque No.

(Send SAE if brochure only required)

I
I
I

not dependent upon the dwell time of the

contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected
inverter which eliminates the problems of SCR
lock on and therefore eliminates the possibility
of blowing the transistors or the S.C.R. (Many
capacitive discharge Ignitions are not completely foolproof in this respect.)
Sparkrite can therefore give you:up to 20% better feel consumption, instant alt
weather starting, cleaner plugs-they last up to
5 times longer without attention, faster acceleration, higher top speeds, longer coil and
battery life, efficient fuel burning and less air
pollution, smoother running, continual peak
Performance.

THE KIT COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel case coated in matt
black epoxy resin, ready drilled base and heat Sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors
printed circuit board, nuts, bolts, silicce
grease, full instructions to make the kit negative

or positive earth, and 10 page installation
Instructions.
OPTIONAL EXTRAS
Electronic/conventional ignition switch
Gives Instant changeover from "Sparkrite"
ignition to conventional ignition for performance comparisons, static timing etc.. and will

also switch the ignition off completely as a
security device. Includes: switch connectors

mounting bracket and instructions. Cables
excluded.

PRICES

D.I.Y. assembly kit £10.93 incl. V.A.T. past
and packing. Ready built unit £13-86 incl.

V.A.V. post and packing (Both to fit all vehicles
with coil/distributor ignition up to 8 cylinders.)
Switch for instant changeover from "Sparkrite"

Ignition to conventional Ignition £2.79 incl.
V.A.T. post and packing. R.P.M. limiting
control 8.242 incl. V.A.T. post and packing
(Fitted in case on ready built unit, dashboard
CALLERS WELCOME
mounting on kit.)

FLEE TFE111 I Hi
"EDUCATIONAL KITS of
EXCEPTIONAL QUALITY"
(Audio mag.)

"VALUE FOR MONEY"
(Ev. Elec. mag.)
Build, dismantle and rebuild projects any
number of times and design new circuits

£17.25

too.

Solve your communica-

tion problems with this

PROJECT KIT
£8.80 (1A) radios, amplifiers, mikes, alarms,
16

4 -Station Transistor Intercom system (1 muter and

3 Subs), in robust plastic cabinet. for lath or wall
mounting. Call/talk/extol from Master to Subs and

morse code, etc.

Subs to Master. Ideally- suitable for Business, Surgery. Schools, Hospitals and Office. Operates
on one SV battery. On/off switch. Volume control
Complete with 3 connectine wires each 66ft. and
other acesories. P. 3, P. 70p.

PROJECT KIT
£10-45 (2A) as 1A plus
30

similar more progressive experiments.

100

PROJECT KIT

£20.45 (3A) as 2A Plus

MAINS INTERCOM NEW MODEL

electronic birds, cats,
sirens, guns, organs,
metronomes, light and
sound, burglar alarms.
105

No batteries-no wires. Just plug in the mains
for instant two-way, loud and clear communication.

On off switch and volume control. Price 531.24
per pair P. & P. 70p.

PROJECT KIT

£2525 (3ADX) as 3A
plus solar coil experi-

NEW N I

complete
sophisticated controls.
ments
150

and

AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

PROJECT KIT

£23.95 (4ADX) as 3ADX

plus Relay and Meter
experiments: ion con-

SLY

centration - , volume -,

output -, field intensity

-, volt -, resistance -

Avatiable from your Local Retailer

Meter, etc. and many,
many more.

0.1 and 0-15 pitch Vero Strip is

MANUALS build from

suitable for all applications where

ammeter,

Illumine -

ADD-ON SETS &

one kit to another in
easy Stages.
VALUABLE MANU-

Tag Boards can be used.

Latest transistorised Telephone Amplifier with
detached plug-in sPealter- Pacing the meets -et' on

to the cradle activates a switch for immediate
two-way conversation without holding the handset.

in office, shop, workshop. Perfect for 'conference"
calla: leaves the user's hands free to make notes,

included
with
every kit,
Prices include Battery, VAT, p 6 O.
ChequerP.O. (or 7p for literature) to: E.E.-

560

AT 81.04

hinny POOPit can Listen at s time. Increase efficiency

ALS

ELECTRONI-KIT LTD, 408 St.John's Street,
London, EC1. I01-278 45791

2-95

consult files. No long waiting, saves time with
long-distance calls. On/Off switch, volume. Direct

tape recording model at Z12.95 r VAT Z1.12

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS.

P. .t P. 70p, 10 -day price refund guarantee.

WEST LONDON DIRECT SUPPLIES (7599)
100 KENELNOTON HIGH STREET, LONDON, WS
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Enough books are
written about crime,
this one stops it.
"I MADE IT MYSELF"

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

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!
Practical lessons teach you sooner
than you would dream possible.
What a wonderful way to learn-and pave the way to a
new, better -paid career! No dreary ploughing through

page after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building!
You build a modern Transistor
Radio .

. a Burglar Alarm. You

learn Radio and Electronics by
doing actual projects you enjoymaking things with your own
that you'll be proud to own!
No wonder it's so fast and easy to
learn this way. Because learning

becomes a hobby! And what a
profitable hobby. Because opportunities in the field of Radio and
Electronics are growing faster than
they can find people to fill the jobs!

No soldering - yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,

you pick up the technical know
how you need. Specially prepared
step-by-step lessons show you how

to read circuits-assemble components - build things - experi-

So fast, so easy,

this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know
now, no matter what your background or education, we'll teach

you. Step by step, in simple easy to -understand language, you pick

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

ment. You enjoy every minute of it!

You get everything you need.
Tools. Components. Even a versatile Multimeter that we teach you
how to use. All included in
the

course. AT NO EXTRA

CHARGE! And this is a course
anyone tan afford. (You can even
pay for it by easy instalments).

Send now for FREE
76 page book - see how

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

POST

To; ALDERMASTON COLLEGE CEE 10
DEPT. CEE 10 , READING RG7 4PF

TODAY FOR

Also at our London Advisory Office, 4 Fore Street Avenue,

FREE BOOK

Moorgate, London EC2Y 5EJ. Tel: 01-6282721.

Outside it's a book. Inside it's an ingenious
ultrasonic burglar alarm from Heathkit. The GD-39.
A complete kit that can be assembled in only a few
enjoyable hours, with the help of a very easy to follow
instruction manual.
The GD-39 works by transmitting a silent, ultrasonic
signal throughout the nx)m. And continuously monitoring
it. Any movement made by an intruder in the room will
then automatically produce a change in the signal.
Which triggers off a lamp and, thirty seconds later, a
remote buzzer, that just you hear, or a loud bell.
Enough to scare the living daylights out of a burglar.
For more details, and a bookful of other ideas, just
post the coupon now for your Heathkit catalogue.
Or, if you're in London or Gloucester, call in and see us.
The London Heathkit Centre is at 233 Tottenham Cou
Road. The Gloucester showroom is next to our facto
Bristol Road.
Heath (Gloucester) Limited,
Dept. EE -105, Bristol Road,

Gloucester GL2 6EE.
Tel: (0452) 29451.

The GD-39

Ultrasonic Burglar Alarm
To: Heath (Gloucester) Limited. Dept. EE -105. Gloucester
HEATH
I GL2 6EE. Please send me a Heathkit
I catalogue. I enclose a lop stamp for postage.

Yes. I'd like to know more about your course. Please send

Name

about all your courses.

Address

me free details-plus your big, 76 -page book that tells
NAME

ADDRESS

POSTCODE

BIET

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Po,:tcode

-561

Everyday Electronics Classified Advertisements
RATES:12p perword(minimum12 words). Box No. 35p. extra. Semi -display -£.8.00 per single column inch. Advertisements must be prepaid
and addressed to Classified Advertisement' Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A 4AD. (01-634 4379)

CONDITIONS OF ACCEPTANCE OF
CLASSIFIED ADVERTISEMENTS

The advertiser warrants that the
advertisement does not contravene

any of the provisions of the Trade
Descriptions Act 1968/72. The Publishers reserve the right to refuse or

withdraw any advertisement. Although every care is taken to avoid
mistakes, the publishers cannot be
liable for clerical or printer's errors
or their consequences.

SERVICE SHEETS
SHEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free
fault-finding guide, 50p and SAE.
Hamilton Radio, 47 Bohemia Road, St.
Leonards, Sussex.
SERVICE

Free booklists on request. SAE with

enquiries please to:-

B.

T.

S.

190,

Road, Harrogate, Yorkshire.
Telephone Harrogate
(Code 0423)
55885.

TAPE EXCHANGES
T.V. REPAIRS MADE EASY

LANARKS, ML9 111E.
(0698 883334).

today's most
fascinating hobby! Members worldwide -both sexes -waiting to talk to
Recorder owners (cassette or reel).
Particulars, stamp: Worldwide Tape talk, 35 The Gardens, Harrow.
TAPESPONDENCE

.

.

MISCELLANEOUS
(Plastic) 10A/400V 72p (3+
69p); 4A/400V 64p; DIAC 21p; 2N6027
PUT 33p; NE555 48p; 13 XEC148 £1;
10 X BC158 £1; 300W Dimmer kit £2.10.
VAT inclusive. P&P 15p. T. K. Electronics, 106 Studley Grange Road,
London W7 2LX.
TRIA.CS

FOR SALE
MICROPHONES: AKG D202E1, £4500;
AKG D190C or 'E' £20.00; AKG D224,
160-00; Sennheiser MD211N, £45-00. All

brand new and boxed. Please add 25%

for VAT. All other AKG and Seimheiser mikes. SAE for quote to J. J.
Francis (Wood Green), Ltd., Manwood
House, Matching Green, Harlow, Essex.
Tel: Matching 476.

RECEIVERS and COMPONENTS
COMPONENTS GALORE, pack of 500
assorted radio, TV and electronic

components a real bargain at a
realistic price, send only £1.50 C. W. 0.
This applies only to United Kingdom and Ireland. Overseas prices by
arrangement. Caledonian Components.
P. 0. Box 3, Glenrothes, Fife, Scotland.
Four panels ex. F.M. Stereo Amp.14 transistors
3 stereo pots. 7 way push button assembly coils
and IFs etc £1.60 (40p). Bank of 20 Neons 74p
(11P). Copper clad pax panels 5-;- x 51in. 6--65p
10 x 6in 3-£1. 12 x 12in 65p all C.P. Talking page

panel 2 pots 12 transistors and SCR plus 8.
electrolytics etc 80p (15p). Mains transformer.
Secs 24 and 6V
£1-25 (40p). Lists 12p. Refund
on Purchase.
7lbs assorted components £2-20 C.P.

JWB RADIO

2 Barnfleld Crescent, Sale, Cheshire M33 INL
POSTAGE IN BRACKETS. MAIL ORDER ONLY

VALVES, RADIO, TV, TRANSMIT.
TING, INDUSTRIAL 1930 to 1975.
2,200 types in stock. Many obsolete.
S.A.E. for quotation list 20p. Postal
export service. We purchase new and
used boxed valves. Cox Radio (Sussex)
Ltd, The Parade, East Wittering,
Sussex. West Wittering 2023.

562

No minimum charges or quantities.
Trade and Export enquiries welcome.

P.O. BOX 30, LONDON, E.4 9BW

LOWEST COST IC SOCKETS. Use

Soldercon IC socket pins for 8 to 40
pin DIL's. 50p for strip of 100 pins,
11.50 for 3 strips of 100, £4 for 1000.
10p p&p for orders under £2. Add
8% VAT. Instructions supplied -send
sae for sample. SINTEL, 53e Aston
Street. Oxford. Tel: 0865 43203.

BOOKS AND PUBLICATIONS

TV TECHNIC (EDE),
76 CHURCH ST., LARKHALL,

Enamelled - Silk - Cotton - Tinned Coverings.
S.A.E. Brings List.

BELL'S TELEVISION SERVICES for
service sheets, manuals & books on
radio/TV etc. Service sheets 50p plus
SAE. Service sheet catalogue 25p.
Back issues of magazines from April
'74 onwards cover price plus 12p post.
Kings

Send your make/model/chassis
no. & £3-50; by return you receive
the repair manual containing
simple to follow instructions
including your set (no circuit
diagrams included). British sets
covered in 4 mono manuals & 3
colour manuals (some foreign).
Write/phone now for trade terms.
Instructions to make a signal
injector for £1-20. Ask about the
giant Circuit Diagram Manuals.

THE SCIENTIFIC WIRE CO
Copper - Nickel Chrome - Eureka - Manganin
Wires.

MEMEMMIIIIMIir
ALUMINIUM PROJECT BOXES
lids and screws included
Box No.

-

51

8

4

9

4
51
4

10
11

12
13
14
15
16

COMPONENTS

30p (LI for 4); Power transistor A0142,
10A 30W (TO -3)
.130p for 4; Elect.
capacitors 1.tF(v 1000(25 ....20p (70p for 4);
.

Width"

Height'

21
4
21
4
21
2

3
6
7
8

11
11
15

10

Op
49p
400

2

3

31p
58p
75p
93p

3

51-14

1

4
5
6
7

Pr/en
47p
48p

2

21

Prices include VAT (at 8%) but 18p Should be
added to the total order value for postage .5
packing.

9 WATT12 VOLT FLUORESCENT LIGHT KIT
Complete Kit Including all components, heatsink,
channel, tube, etc.
ONLY £3.49 inc. VAT p. & p.

Ready Built £4-10 inc. VAT p. & p.
Diffuser 59p extra inc. VAT p. il, p.
Send cheque or P.O's with your order direct to: ELECTRONICS DESIGN ASSOCIATES,

Dept. EE., 92 Bath Street,
Walsall, WS1 3DE

EVERYDAY ELECTRONICS KITS
FUZZ BOX (MAR. 75) E3.00 -1 Excl. case
WAA WAA (AUG. 73) £2.00 f & batteries
.20; S.P.S.T. on/
D.P.D.T. Footswicch
off mains toggle switch . . . .20p; Jack socket
.
.
.
type R26/1
.20p; Transformer mains/
6Vie. set. screen .... El ; Meter 1001,A d.c.
.f3.25; NE555 timer . . . .55p;
MR38P
NE5501 (T0-5) ....90p; 748 d.i.l. op -amp ...

Length"

7

Phone: Walsall 33652

12p;

BC108

3

Digit Counters, Sub-

miniature Micro Switches. 15p; Loud
6v Sirens, £1-25p. Add 10p postage.
Bargains list 8p. Grimsby Electronics.
64 Tennyson Road, Cleethorpes, Humberside.

.

1000/40 ....25p (85p for 4); 2000/.12 ....20p
.30p (£1 for 4).
.

(70p for 4); 2200/25.

LOUDSPEAKERS

Post and Packing 15p

Speakers, kits and

EXPRESS COMPONENTS

cabinets for 0.1.Y.,
Hi FI, P.A., Disco,
etc. by EMI, Fans,

MAIL ORDER ONLY
17 ALBERT SQUARE STRATFORD EIS IHJ

SUPERB INSTRUMENT CASES by
manufactured from heavy
people and industrial users are
choosing the cases they require from
our vast range, competitive prices
start at a low 75p, Examples, Width,
Depth, Height, Bin x 5in x 3in £1.55,
10in x bin x 3in £2.20, 10in x 8in x 3in
£2.75, 12in x 10in x 3in £3-60, 8in x
4in x 4in £1.80, 10in x 6in x 4in 12-70,
12in x 8in x 4in £3-60, 7in x 7in x 5in
£2.65, 8in x 10in x 6in £3.60, 12in x
8in x 7in £4.12, 12in x 12in x 7in
£4.40. Plus 8% Vat and 50p postage,
Over 200 Models to choose from,
Prompt despatch, Free literature,
(stamp would be appreciated). Brazelli,
Department No. 24, St. Wilfreds,
Foundry Lane, Halton, Lancaster LA2

Goodrnans,

Baker, Kef, Elac,
Richard Allan,
Wharfedale, etc.

Bazelli,

duty PVC faced steel. Hundreds of

BIT.

Send stamp for
free booklet"Choos-

ing a speaker"

WILMSLOW AUDIO
Dept. EE. Swan Works. Bank Sonars,
Wilmslow, Cheshire SK9 IHF
Tel. Wilmslow 29599

DIGITAL

CLOCK

CHIP,

AY -5-1224,

with data and circuit diagram, £3-66

plus VAT. "Jumbo" LED digits (16mm
high), Economy type DL -747, only
£2.04 each plus VAT, post free. Green bank Electronics, 94 New Chester
Road, Wirral, Merseyside L62 5AG.

Everyday Electronics, October 1975

AERIAL BOOSTERS -E3 30
We make three types of aerial boosters B4S-LIHF.
TV, B12 -VHF -TV, 011 -VHF -Radio.

HOME SCIENTISTS

VALVES BARGAINS

Get the key to a FANTASTIC WORLD of
previously UNHEARD -OF -PROJECTS.
The NEW Boffin catalogue lists LOTS

ANY 14-50p, 10-75p, 50-£3-30.

ECC82, EF80, EF183, EF184, PCC189, PCF80,
PCF802, PCL82, PCL84, PCL851805, PFL200.

PL38, PLS04, PY800, PV88.

HIGHLY UNUSUAL, LOW-COST

of

COLOUR TV VALVES---PL508, PL509, PY500-

BARGAINS. READY -BUILT MODULES.
Here are just a few examples, there are
stacks more!
Dazzling MINI -STROBE (pocket size)
£3.50
£4.20
PEOPLE DETECTOR
F4.20
Big -Ear SOUND -CATCHER
14.20
Mini DREAM LABORATORY
Don't take our word for it though!
GET A COPY & SEE!
SEND ONLY 20p, and we'll RUSH YOU
A COPY (YOU'LL GET THE GOODIES'
JUST AS QUICKLY -TOO!)

25p each.

Prices exclude VAT, PAP 10p. SAE-leaflet
Electronic Mall Order Ltd, 62 Bridge Street.

Ramsbottom, Bury, Lancs. Tel RAMS 3035.

MULTIMETER
Type U4324
2.003-10(V. Overload

protected.
Ranges: 0-6, 1.2, 3, 12, 30, 60.
120, 600, 1200V DC; 3. 6, 15, 60,
150, 300, 600, 900V AC; 0.06. 06,
6, 60, 600mA. 3A DC; 0-3, 3, 30,
300mA, 3A AC. 5 resistance

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh,
Ewell, Surrey

ranges to WO dB's -10 to +62.
Size 167 x 98 x 63mm. Supplied

complete with test leads, clips,
spare

diode,

batteries

(Mail Order U,.K. Only)

and

YOUR
COMPLETE

LECTRONIC

HAVE YOU
GOT YOURS

AND
SHOP

CATALOGUE No. 4
NEW CONVENIENT
SIZE. AND FULLY
ILLUSTRATED

CONTAINS MANY
HARD TO GET
ITEMS

PAYS FOR ITSELF

Instructions. Only £1100.
Send 10p for Illustrated brochure

WITH DISCOUNT

of meters.

7Ib BARGAIN PARCELS

Contains hundreds of resistors, pots, capacitors.

TREASURE TRACER

odds and ends. Only £3.00.

MK III

switches, transistors, PC Boards and loads of

CAPACITOR PACKS

Britain's

caos 0.01 to laF £1.30; 200 mainly unmarked

VOUCHERS

WORTH

Metal Locator

Varicap tuning

200 mica ceramic poly caps £1-10; 100 polyester

locator kit

best

selling

metal

20p

*DISCOUNTS

miniature electrolytics. Only £135. One of each

Weighs only 22oz. Fitted with

-ALL NEW STOCK

Mains TRANSFORMERS

Speaker and earphone operation

-SATISFACTION
GUARANTEE

pack £3.30.

STORES.

MAIL
ORDER

Faraday shield.

12-0-12V 50mA 80o: 6-0-6V 100mA 600; 9-0-9V

Knocks down to only 17in.
Prebuilt search coil assembly
Thoroughly professional finish

100mA 95p; 12-0-12V 100mA £1; 6-0-6V 1i -A £1.110:

12-0-12V 1A £2 .00; 30-0-30V IA £3.20: 30V IA

tapped to give 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24
or 30V, or 12-0-12 or 15-0-15V £2.80. 2A version

GREENWELD ELECTRONICS (EEIO)
51 Shirley Park Road, Southampton 501 4FX

All prices include VAT and Postage in UK.
SAE List. Callers welcome 9-6 Mon -Sat
Telephone (0703) 772501.

SERVICE

As seen on BBC1 and BBC2 TV

You only need soldering iron,

E3.80.

PC ETCHING KIT Mk II
Contains 1lb Ferric Chloride: DALO Etch resist
pen, 100 sq ins copper clad board, etching dish,
abrasive cleaner. Instructions and now 2 miniature drill bits as well. Only Z3-50.

-DEPENDABLE

screwdriver, pliers and snips

Send stamped, addressed
envelope for leaflet

Complete Pin
nn
14,4uu
Kit

POST 60p

:

B. H. COMPONENT
FACTORS LTD.

Five transistor circuit

J

Built A tested
£15.25
92n VAT(8%) Post 60p - £1.27 VAT(8''.;:

MINIKITS ELECTRONICS,
6b CLEVELAND ROAD,
(Mail order only)

(E.E.), LEIGHTON ELECTRONICS
CENTRE, 59 NORTH STREET,
LEIGHTON BUZZARD, LU7 7EG.
Tel.: Leighton Buzzard 2316 (Std. Code
05253).

LONDON, E18 2AN

Create your own EVERYDAY
ELECTRONICS Library
Bind your magazines in the
EASIBINDER
Attractively bound in orange Balacron

with the title blocked in black on the

spine, the Easibinder is designed to hold
12 copies of EVERYDAY ELECTRONICS.

In addition to the title, the current (or

last) Volume No. and date is blocked on

the spine, but for any of the previous
volumes a set of transfer figures is
supplied.

O

become

When ordering please indicate which
Volume is required.
Price E1-85 including postage and V.A.T.

a RADIO -AMATEUR !

Send your order with remittance to:
To Post Sales Dept., I.P.C. Magazines Ltd.,
Carlton House, 66-68 Great Queen Street,
London WC2.
for
enclose p.o./cheque value
binders at £1.85 each for EVERYDAY ELECTRONICS. Vol. Nos

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

F.
cf

t2

free !

I

Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS
SCHOOL

Name

Address

Dept EEC 105

P.O. Box 156, JERSEY

NAME

ADDRESS:

Date

BLOCK CARS please

S.

nr,int===naxaxJ
Everyday Electronics, October 1975
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Marshalrs

ENGINEERS

A. Marshall (London) Ltd Dept: EE
42 Cricklewood Broadway London NW2 3ET Tel : C 1-452 0161/2
Telex 21492
& 85 West Regent St Glasgow G2 20D Tel : 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2LX
0272 654201/2
& 27 Rue Danton !soy Les Moulineaux Paris 92 Tel.: 642 2985r
Tel:

Catalogue price 25p

YOURSELF FOR A

Trade ac export enquiries welcome

Our range coven over 7,000 items. The largest selection in Britain

Top 200 IC's TTL, CMOS & Linears
135plCD4043
CA3018A
CA3020A El -801CD4044
CA3028A 79pICD4045
CA3035 £137'0C4046
CA3046
70p!CD4047
CA3048 12-11 CD4049
CA3052 £1 -62 CD4050

El -80 NE565

14.48 SN7448

El -80 5147450
£265 SL6 I OC £1.70 51'47451

LI 80'SL414

1284 SL611C £1.705147453
£1 65SL612C El 70 51,17454
Sip SK620C £2.60 5147460
66p SL62IC £2 60 SN7470
48p SL623C £459 SN7472
CA3089E LI 96 LM30IA
E2 SO SL640C 0 10 SN7473
CA3090Q £423 LM308
CD4000
CD4001

CD4002
CD4006
CD4007

CD4008
C04009
CD4010
CD42,1 I

C04012
CD4013

C04014
C04015
C04016
CD4017
CD4018
CD4019
C04020
C04021

C04022
CD4023
CD4024

C04025
CD4027
CD4028
CD4029
DC4030
C04031
CD4037
CD4041

95p
90p SN74157
16p SN74160 11 10

169SN74161 11.10
16p5N74162 £1 10
16pISN74163 El -10
16p5N74164 12.01
33p1SN74165 £2-01

26p5N74167 14.10
36p 51474174 £125

36p 5N74175
90p
16p SN7474
169 SN7475
50P5N74176 1144
36p,LM380
£110 5N7401
35p SN74180 El 40
£2.20 SN740 I AN38p SN7476
36p LM38I
50p5N74181 El 95
75p SN7402
16p SN7480
El -58 LM702C
16p SN7481 £1 255N74190 £2 30
36p LM709
3$p SN7403
75p 5N74191 £2.30
19p 5N7482
45p SN7404
11-63 13D1L
95p SN74192 El 15
El 18
19p SN7483
I4DIL
SN7405
95p SN74193 El 15
47pSN7406
45p SN7484
El -18 L
90p
SN7485 El 25 SN74196 11 60
36p LM723C
32p SN74 197 El 58
9p SN7486
40p SN7408
36p LM74 I C
22p
5147490
45p 0N74198 /2 25
40p 5147409
660 BOIL
85p SN74199 £25 2
16p 5147491
£1 .72
1401L
38p 5147410
45p 5N760031412.92
£1 -05 SN74I I
25p SN7492
El -72 L14747
45p SN76013N11.95
609 SN74 12
18p 5147493
LM748
82p SN76023NE I .60
35p
SN7494
73p SN7413
E1672
14D1L
72p SN76033N12.92
35p S147495
70 5N7416
E255 LM3900
75p TAA263 El 10
359 SN7496
86p LM71305 El- 00 5N7417
16p S1474100 LI 25 TAA300 £1.80
E1 91 LM78 12 £250 SN7420
£1.72 LM7815 El 50 SN7423
29p 51474107 36P TAA350A 1E2.10
60p
29p SN741 18 £1 -00 TAA550
E2-50 5147425
11.66
I6p MC 1303L £1 -SO 5147427
29p 59174119 LI -92 TAA6I I C
18
16p SN7412I 37p
£1 IA MC1318P £2.59 SN7430
E203
50p
TAA62I
289 SN74122
32p MC6330P 90p SN7432
35p SN74123 60p TAA661B £1 32
43p MC1351P 80p SN7437
35p 5N74141 850 TBA64IB £2.25
El SO MCI 352P 80p SN7438
16p 5N74145 90pTBA65 I
C.3 50 MC1466L £3.50 SN7440
El -69
87p mC I469R a 75 SN744 I AN85p SN74150 £1 -50 TBA800 LI 40
70p SN7442
65p SN74151 85p
£S-19 NE555V
LI -30 SN7446
95p SN74 I 53 85p TBA8 I 0 El 40
£1 93 NE556
95p V./84154E1 50 TBA820 El I 5
El 86 NE560
E4-48 SN7447
36p LOO5TL

BETTER JOB

SUCCESS should be read by every

learn.

ever did.

CHOOSE A BRAND NEW FUTURE HERE
NE CUT OUT THIS COUPON
;11111
Mil NMI
ELECTRICAL and
ELECTRONICS
Practical Radio &
IElectronics

AUTO and AERO MECHANICAL
Motor Mechanics D A.M.S.E. (Mech.)E
C. & G. Motor V. General Mech.

'Electronic

General Auto

Inst. Engineers &

Engineering

Technicians

Mechanics

0

(with KIT)

Engineering
Certificate

0

C. & G. Elect.

2N699
2N706

14p

214708
214916
214918

Ilis

2141306

31p
47p
45p
60P
78p

28p
32p
2N1302 18-IP
2141304 26p
2N1308

2N1711
2142102
2142 1 47

2142148

94p

2N22I8A 22p
2N2219A 26p
2142220 25p
2142221
I8p
2142222
2142369
2142646
2142904

2N2905

2142906

2N2907

20p
7.0p

55p
22p
25p
19p

22p
20p
2N2926G 12p
2N3053 250
2143054 60p
2N3055 75p
214339I
289
2142924

2143392
150
2143393
15p
2143440 59p
2143442 El .40
2143638 15p
2143702 12p
2143703 I3p
2N3704 15p
2N3706 159
2143708 Hp

2N37I4 El -38
2N3716£1.80

2M3771 12.20
2143773/2-65
21437891206
214381 9

2N3820

2143904

37p
64p
27p

2N4037
2N4036
2144058
2144062

27p
42p
67p
18p
15p

2N4289 34p
2N4920 L1.10
2144921
83p
214492311-00
2N5245 47p
2N5294 48P
2N5296 48p
2N5457 49p
2145458

2N5459
2N6027

46p
49p
45p

314128

73p

3NI41

8Ip

40361

40p
45p
44p
35p
509

31140 £1.00

3N200 E2-49
40362
40406
40407
40408
40409
40410
40411

40594
40595
40636
40673

ACI62
ACI27
ACI28
ACI5 I

S2p
5242

E2-00
74p
84p

£1.10
73p
20p
20p
2.0p

27p
49p
35p
30p

AC152
AC153
AC176
AC I 87K 35p

ACI88K 40p
AD I 43
AD161

ADI62
AF106
AF109
AFI 15
AF116
AF117
AF118
AF124

68p
50P

50p
40p
40p
35p

359
35p
35p
30p

AF I 39

AF239
AF240
AF279
AF280

650
65p
909
70p
79P

AL I 02 £1.00
BCIO7

BCI08

BC109
5C147B
BCI4813
BC1498
BC157A
BC158A

8C1678
BC168B
BC169B
BC182

BCI82L
BC183
BC183L
BC184
BC184L

BC2I2A

4p
4p
4p
4p
Sp

5p
6p
6p
50

Sp
Sp

2p
2p
2p
2p
3p
3p
6p

BC212LA

BC2I3LA 5p

BC2 1 4LB 8p
8C23713
60
BC238C
BC239C
BC257A

Sp
Sp

BC301

6p
6p
7p
34p

BC307B

17p

8C25813

BC259B

BC3O8A 15p
BC309C 20p
BC327
BC328
BCY70

23p
22p
17p

22p
BCY7I
BCY72
15P
BDI21 El 00
BD123
82p
BD124
679
B0131
40p
BD132
50p
BD I 35
439
47p
80136
BD137
BD138

55p
63p

BDI39
BDI40

BFI 15
8E117

59154
13E159

81180
BFI81
8E184
6E194
59195
8E196
8E197
8E198
8E244
13E257

BE258
8E259
8E561
8E598
BER39
BFR79

BFX29
BFX30
BFX84
BFX85
BFX88
BEY50
BEY51
BFY52

BRY39

7Ip

87p
36p
55p
20p
27p
35p
36p
30p
12p
12p
13p
15p
18p

2Ip
47p
53p
55p
27p

25p
24p
24p
30p
27p
24p

M1480
M1481

MJ490

TIP34A LI -51
TIP35A E2-90
TIP36A £3.70
TIP42A £0-90
TIP2955 98p
1193055
11543

50p
280

ZTX301

13p

ZTX50 I

I3p

ZTX500 15p
N914

913754

AAII9

p

18p
1 1p

95p
E1-20
El -05

El .45
MI2955 £1 00
48p
1119340
65p
M7E370
75p
MJE371
60p
111 E.520
70p
MlE521
M1491

MJE2955£1.20

M1E3055 75p
1198113 47p
MPFI02 39p

MPSA05 25p

MPSA06 3Ip
MPSA55 31p

145404

N5408

'

Painting &
Decorating

Exam.

Inst. of Cost &

Electrical
LI Draughtsmanship LI

U

G.C.E.
-58 '0' & 'A' Level Subjects

1p

15p
10p

-over 10,000 Group Passes !

7p
229
30p
Bp

BAI02
BAI45
BAI54
BAI55

25p

13810413

45p

BY126
BY127
BYZI 1

12p
15p

BB1038

MANAGEMENT

Repairs

ZTX502 18p

23p
48p

& Air

Radio Amateur's

ZTX300 13p

30p

25p

49p
589
62p

74p
711.33A 11.01

N4007
N4148

ME0402 20p
ME0412
ME4102

MPSA56 31p
0C28 761,p
60p
0C35
0C42
50p
32p
0C45
TIP29A
TIP29C
TIP31A
TIP32A

Welding

Conditioning
0 Managements
Accts.
Architectural
Servicing
Draughtsmanship
C. & G. Telecoms. & Design
Technician's Certo
L.I.O.B.
C. & G. Radio,
DRAUGHTSTV & Electronics
MANSHIP and
Carpentry &
Mech. Cert.
Ei DESIGN
Joinery
Radio & TV
General
Plumbing
Engineering
Draughtsmanship D
Course
Technology
Radio, Servicing & General Building 0 A.M.I.E.D.

POPULAR SEMICONDUCTORS
2143906

0

Maintenance
Engineering

CONSTRUCTIONAL

RADIO and
TELECOMMUNICATIONS
Colour TV

6542012.

Eng.

and PRODUCTION
Computer
Heating, Ventilating Programming

Technicians

BRISTOL producing a current issue of this magazine
16p

0

A.M.T.M.I.
. General Elect. Eng.
. Certificate
CI Air 'Registration
Board Certs.
C. & G. Elect.
Installations
M.A.A./I.M.I. Dip.
Elect. Install. &
Work

I

82p
59p

ambitious engineer_ Send for this
helpful 76 -page free book NOW!
No obligation. nobody will call on
you. It could be the best thing you

£1.50 SN7400

1

22p

MORE PAY!

This easy to follow GUIDE TO

tunities" shows you how to get
them through a low-cost, Home
Study Course. There are no books
to buy and you can Day as you

10% discount for callers at our new shop at
Straits Parade, Fishponds Bristol BS 16 2LX,

214696
214697
214698

WITH

Do you want promotion, a better
iob, higher pay? "New oppor-

113p

12p
12p
23P

Aldermaston College
Dept. TEEM Reading RG7 4PF.
also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y 5EJ. Tel. 01-628 2721.

51p

BYZI2 5Ip
6p
0A47
18p
0A81
6p
0A90
6p
0A91
W021A200

32p
57p
BY164
ST2diac 20p
40669 £1 -00
29p
TIC44
C106D
65p
60p
ORP 12

Prices correct at September 1975, but all exclusive of VAT. P. & P. 25p

NAME (Block Capitals)
ADDRESS

Postcode

Other subiecrs of interest

Age

Accredited by C.A.C.C. Member of A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approsimately the third Friday of each month by J -PC Magazines Ltd, Pleetway House, Forringdon Street, London E.C.4 4AD. Printed in England by Index Printers Ltd_
Dunstable, Beds. Sole Ageuto for Australia and New Zealand -Conlon and Octets (A(S)a) Ltd. South Africa -Central News Agency Ltd. Everyday Electronics is sold subjectto the
folowing conditions, namely that It shall soot, without the written consent of the Publishers first given, be lent, resold, hired mat or otherwise disposed of by way of Trade at more than
the recommended selling price shown on cover, excluding Eire where the selling price is subject to V.A.T., and that It shall not be lent, resold, or hired out or otherwise disposed of in a
mutilated condition or in any unauthorised cover by way Of Trade, or affixed to or ae part of any pnblioaloa or advertising, literary or pictorialmatter whatsoever.
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13I-PRE-PAK

Makers of

3tirling 3( und

The people for component bargains

audio equipment

ORIGINATORS OF PRE -PACKED COMPONENTS IN BRITAIN - AND STILL LEADING!

AUDIO MODULES
POWER AMPS

today's most challenging values!

55103
Compact I.C. amp. 3 watts R.M.S. Single channel
(mono). On P.C.B. size 31" x 2". Needs 10-20V
£1-75-supply.
55103-3
£3-25
Stereo version of above. (Two I.Cs.)
NEW! SS105 Mk. 2
A compact all-purpose power amp. Size 34" x 2".

PRE.AMP/CONTROL MODULES

Useful 5W output (mono) into 31? using 12V.
Two in bridge formation give 20W R.M.S.
£2-25
from 12V, for P.A. etc.

Pre -amp for low -output stereo magnetic cart-

SS110 Mk. 2
Similar in size to SS105 but will give 10W output
into 412 using 24V (mono). Two in stereo give

first-class results, suitable for many domestic

£2.75

applications.

NOW-SS120

Size 3+" x 2"20W R.M.S. into 40 using 34V. £3-00
SS140"
Beautifully designed. Will give up to 40W R.M.S.
into 452. Excellent S.N.R. and transient response.
Fine for P.A., disco use, etc. Operates from 45V

DC. Two in bridge formation will

80W

give

£3.60

R.M.S. into 80.

SPECIAL
OFFERS

Treble cut and boost. Full instructions (stereo).

£160

SS101

Pre -amp for stereo ceramic cartridges, radio and
£1-60
tape.
55102

£2.25

ridges, radio and tape.

BUILD A STEREO F.M. TUNER
SS201

Front End assembly. Ganged tuning with well
engineered slow-motion geared drive in robust
housing. A.F.C. facility. Requires 6-16V. Excel£6-25
lent sensitivity. 88-108mHz.
SS202
I.F. Stage (with I.C.). Designed to use with S5201

uses I.C. Carefully checked before despatch.
£5.25

SS203

Stereo Decoder. Designed essentially for use
with SS201 and SS202, this excellent decoder
can also make a stereo tuner of almost any single
channel FM tuner. Supplied ready aligned.
£5-62
A.L.E.D. can easily be fitted.
Above 3 units together special price £1212

NEW RANGE TRANSISTOR & COMPONENT PACKS
20 Transistors, PNP Germanium, Red Spot A.F.
TP6 20 Transistors, PNP Germanium, White spot RF.
2N174 150w 80Vco Power
TP7
mounting
Transistor. with
TP5

(Marked SL60745). Brand
new and to spec. 3 watts

R.M.S. out. With data.

L1.00

2X SN7490. Brand new

1

decode

assembly.
TP19 100 diodes, mixed Germanium,
Gold -bonded, etc. MarkedlUn-

50p

TP23 Twenty NPN Silicon uncoded

41.00.
3XSN 7400 Quad 2 input
Nan gate ICs.

Active tone control unit to provide Bass and

7>\\/

marked.

T05. Similar to 13FY50/2,2N696,
2N1613, etc. Complementary to
TP24.

TP24 Twenty PNP Silicon, uncoded

T05. Similar to BFY64,2N2904?5

SUNDRY

TP29 8 power diodes 400V, 1.25A

P.1 PAK-Approx. 170 short -lead semiconductors and components. PNP,
NPN, diodes, rectifiers, etc. on PCBs.
At least 30% factory marked. Some data
50p.
supplied.

ALL ABOVE PACKS -60p

L2-50
UHF 625 line tuner, rotary.
£1.00'
Rev Counter (for cars) (0%).
Publications.
Books by Bernard's

Newnes-Butterworth's etc. No VAT.

Silicon FST 3;4.

saves on fuel. P&P 300.

New edition better than ever. It's I

your's for free and well worth
getting -only please send large
IS.A.E, with lap stamp if we have I
Lpost it to you.

50 PNP's Germanium, AF &RF.

UT2

150 Germanium diodes, min.

frt.

4-,

y pi's

CP1

glass.

100 Silicon diodes, min. glass,
similar to IN914, IN916.
UT5 40 250mWZener diodes 0AZ24
range; average 50% good.
UT7 30 Silicon rectifiers 750mA,
mixed voltages. Too Hats, etc.
UT9 40 NPN Silicon planers. Similar to 2N3707-11 range. Low
noise amps.
UT12 25 2N3702/3 Transistors, PNP
Silicon, Plastic to 92.
UT4

Mixed bag of capacitors -Electrolytic, Paper. Silver Mica
(Approx. 150 -sold by weight).

CP2 200 (approx.) Resistors, various
types, values, watts. (Sold by
weight.)
CP3 40Wirewound resistors, mixed.
CP4

pots -pre-set, wjwound,
dual,
wIthlwIthout
switches -all mixed.
12

carbon.
CP7

Heat sinks, assorted. To flt
SO -Z (0072) TO -1 (AC128),
etc.

EACH. TP Tested & Guaranteed: UT Untested, unmarked; CP Components.

Improves car performance,
E7-50`

BI-PRE-PAK X -HATCH GENERATOR Mk.2
1100.11ss

" THE FREE CATALOGUE'

UTt

CAPACITOR DISCHARGE IGNITION KIT
Simple to assemble and

CP SELECTION

UT SELECTION

TP SELECTION

LM 380 AUDIO IC

I.C. to spec.
counters.

SS100

SS300 POWER SUPPLY STABILISER
Add this to your unstabiliSed supply to obtain a steady working voltage front 15 to 50V for your audio system, workbench
etc. Money saving and very reliable.
1.3-25.

Four -pattern selector switch

PLASTIC POWER TRANSISTORS

Ready-bullt
and tested
In kit form

40 WATT SILICON.
Polarity
Type

3" x 5S" x

E9-93
.£7-93

Please add 35p for postage and packing

Is invaluable to industrial and home user alike. Improved
circuitry assures reliability and still better accuracy. Very
compact, self-contained. Robustly built. Widely used by TV
rental and other engineers. With reinforced fibreglass case,
Instructions, but less batteries. (Three U2 type required.)

TV SIGNAL STRENGTH METER

Complete kit as described in "Television" £19-50 plus 40r

for P&P

TERMS OF BUSINESS:
VAT at 25% must be added to total value of order except for items marked
or (8;), when VAT is to be added at 0%. No VAT on overseas orders. POST
& PACKING add 22p for UK orders unless marked otherwise. Minimum mall
order acceptable -Et. Overseas orders, add £1 for postage. Any difference
will be credited or charged. PRICES subject to alteration without notice.
AVAILABILITY All items available at time of going to press when every
effort is made to ensure correctness of information.

40N1

40N2
40P1

40P2

NPN
NPN

PNP
PNP

90 WATT SILICON
Polarity
Type
90N1

90N2
90P1

90P2

NPN
NPN
PNP
PNP

Gain

VCE

15
40
15
40

15
40
15
40

-0 Re,: No

20p
300

VCE

Price

15
40
15
40

15
40
15
40

250
35p
25p
35p

II you prefer not to cut coupon out, please mention EE10 when writing

MEMEIMMINIIIIMMEMEMEIMIMMMii MO
To RI-PRE-PAK. 224-225 WEST RD., WESTCLIFF-ON-SEA, ESSEX .'
II

IPlease send

inc. V.A.T.

Name

Address

EE10

TELEPHONE: SOUTHEND ( 0702) 46344.

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED

200

Gain

Ifor which I enclose

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 9DF.
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Completely Solderless Electronic Construction Kit

Build these projects without soldering iron or solder
* 4 Transistor Earpiece Radio.

* 5 Transistor Push Pull

* Signal Tracer.
* Signal Injector

* 7 Transistor Loudspeaker
Radio MW/LW.

* Transistor Tester NPN-PNP.
Amplifier.

WITH VHF INCLUDING AIRCRAFT
Now with free earpiece
and switched socket.

ROAMER

Series

NINE

Build this

WITH V.H.F.

E.V.5. 5 Transistors and 2 diodes. MW/LW. Powered
by 49 volt Battery. Ferrite rod aerial, tuning condeneer,
volume control, and now with 3" loudspeaker. Attractive
rase with red speaker grille Size 9" x 59" x 25" approx.
Parts Price List and Plans free with parts.

exciting New
series of designs

INCLUDING

AIRCRAFT

Nine Transistors. 9 Tuneable wavebands as .eortiner Tee.

Built in ferrite rod aerial fdi MW/LW. Retractable

chrome -plated telescopic aerial for VHF and SW. Perth
Pull output using 800 mW transistors. 9 Transistors and
3 diodes, tuning condenser with V.H.P. section, separate
coil for aircraft, moving coil loudspeaker, volume ON/OPF
and wavecharme centrals. Attractive all white case with
red grille and carrying strap. Size 99" x 7' x 21"
approx. Parte.Prlee List and Plans free with parts.
PP & Ins. 58p

Costs

(Overseaa

Seaman
P&P 23-40)

costa

£4.25

10 Transistors. Latest 42 watt Ferrite Magnet
Loudspeaker.
9" Tunable Wavebands,
MW1. NW2. LW. SW1.
SW2, SW3, Trawler
Band, VHF and Local
Stations also Aircraft Band.

Built in Ferrite Rod Aerial for MW/LW. Chrome
section Telescopic Aerial, can be angled
Plated

PP & Ins. 50p
(Overseas Seaman

and rotated for peak short wave and VHF listening. rash
Pull output using 800n1W Transistors. Car Aerial and

& r £2.30)

Tape Record Sockets. 10 Transistors plus 3 Diode,.
E.V.B. Case and looks as above. 6 Transistors and
diodes. Powered by 9 volt battery. Ferrite rod aerial,

3" loudspeaker, ete.. MW/LW coverage. Push Pull opt put Parts Price List and Plans free with parts.
60p
PP
Total
(Overeeas Seaman
Budding
Costs

24.98

P & P f220)

E V 7 Case and looks as above. 7 Transistors and 3
diodes. Six wavebands. MW/LW, Trawler Band, SW1.
output.
battery.
9
SW2,

POCKET

Ganged Tuning Condenser with VHF section. Separate
coil for Aircraft Band. Volume on/off. Wave Change and
tone Controls. Attractive Case in black with silver block-

ing. Size 9" x 7" x e. Easy to follow instructions and
diagrams. Parts price list and plans BOp free with
parts.
Total building costs
(Overseas Seamail
P & P E3.601

"EDU-

Telescopic aerial for short waves. 3" Loudspeaker.
Total
Building
Costs

NOW WITH

8" LOIID2
SPEAKER
3 Tenable wavebands. M.W.
L.W. and Trawler Band,

28.80

ROAMER EIGHT

Price List free with parts.

NOW WITH VARIABLE

se

39" approx. Plans and Parte

2.70

( Overseas Seamall P

38p

P e220)

TRANSONA
FIVE 7.7D FEARER
Wavebands, trends -tore and
speaker as Pocket Five.
Larger Case with Red

"
PP. &
38p

TRANS EIGHT

Speaker Grille and Tuning
DiaL Plane and Parts
Price List free with parts.
(Overseas grar.il
P & P 12-30)

TONE CONTROL

7 Tunable Wavebande:
MW2, LW. SW1, SW2, SW3

oud Trawler Band. Built

scopic aerial can be angled and rotated for peak short
wave listening. Push pull output using 000mW translators.

Car aerial and Tape record sockets. Selectivity switch.

8 transistors plus 3 diodes. Latest 4" 2 watt ferrite magnet
loudspeaker. Airspace ganged tuning condenser. 'Volume/
on/off. tuning wave change and tone controls. Attractive
case in rich chestnut Made with gold blocking. Size 9 x 7 x

Hu. approx. Easy to follow instructions and diagrams.
Parts price list and plans free with parts.
Total budding costs
(Overseas Seaman
P & P E3-50)

PP &

28.73

£06.1

Components include:
Tuning Condenser: 2 Volume Controls: 2 Slider Switches:
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite

Rod Aerial: Battery Clips: 4 Tag Boards: 10 Transistors:
4 Diodes: Resistors: Capacitors: Three 9" Knobs. Units

once constructed are detachable from Master Unit,
enabling them to be stored for future use. Ideal for

Schools. Educational Authorities anti alt those interested
In radio construction.
Parts price list and plans free with parts.
PP & Ins. 50p
Total building
(Overseas Seaman
costs

16.87

*

P&2£3401
ALL PRICES NOW INCLUSIVE VAT *

RADIO EXCHANGE LTD

Total building costs

25.98

Five units
including master unit
to construct

In

Ferrite Rod Aerial for MW and LW. Chrome plated Tele-

6 Tuuable Wavebands: MA". LW, SW1. SW2, SW3 and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short
Waves. Iin. Speaker. 8 improved type transistors plus 3 diodes- Attractive
ease in black with red grille, dial and

Size 9 x 59 x 2fin, approx. Push poll
output. Battery economiser switch for
extended battery life. Ample power to
drive a larger speaker. Parts price list

Build Radios.
Amplifiers, etc..
from easy stage
diagrams.

Mk I

8 TRANSISTORS and 3 DIODES

black knobs with polished metal inserts

KIT"

PP & Ins. 60p
(Overseas Seamall
P

7 stages, 5 transistors and
2 diodes, supersensitive ferrite Total Bending Costs
PP 5
rod serial, attractive black
Ins.
and gold woe. Size 59" x 19"

&
Ins. pp
so63

211 .87

Parts Price List and -Easy Build Plane free with parts.

FIVE

2400

* Sensitive Pre -Amplifier.

TEN Mk 2

Everyday

28.70

* Audible Continuity Testc

ROAMER

NEW

NEW

Total
Building

Radio.

Radio.

Components Include: 24 Resistors 21 Capacitors 10 Transistors 34" Loudspeaker Earpiece Mica Baseboard 3 12 -way connectors 2 Volume controls 2 Slider Switches 1
Tuning Condenser 113 Knobs Ready Wound ivrw!Lwisw Coils Ferrite Rod bf
yards of wire 1 Yard of sleeving etc. Parts Price List and Plans 55p free with pans.

PP & Ins. .58P
(Overseas Seaman
P&P z5-401

£903

* 5 Transistor Short Wave
* Electronic Metronome.
* Electronic Noise Generator

* 4 Transistor Push Pull

Total Building Costs

* Batteryless Crystal Radio.
* One Transistor Radio.
* 2 Transistor Regenerative
Radio.
* 3 Transistor Regenerative

Amplifier_

sop

side entrance "Lavelle" shop
* Callers10-1,
2.30-4.30. Mon. -Fri. 9-12 Sat.

*opri

Overseas Seamed P & P £2.51)

1111111111111111MEME

and plans free with parts.

To RADIO EXCHANGE CO., 61a HIGH STREET, BEDFORD,

ROAMER SIX

CASE AND LOOKS AS TRANS -EIGHT

6 Tunable Wavebands:: MW. LW, SW1 SW2

Trawler band plus an extra Medium waveband for easier tuning of Luxembourg.
see. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. Sin. Speaker
8 stages --8 transistors and 2 diodes. Attractive black case with red grille, dial and
black knobs with polished metal inserts. Total
(Overseas
Sloe 9 x 69 x2eln- approx- Plans and building £548 PP 51'8-5°P
Sra,eoit
parts price list free with parts.
costs
P &P 82.20)

MK40 ISA

Tel.: 0234 52387. Reg. No. 788372.
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