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NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated Telescopic Aerial,
for peak short wave and VHF listening. Push Pull output using 600mw Transistors.
l'ar Aerial and Tape Record Sockets. 10 Transistors pl. 3 Ditsies. Fine tone moving coil
speaker. Air Spaced ganged Tuning Condenser with VHF section. Separate coil for Air -
raft Band. Volume on/off. Wave Change and tone Control. Attractive Case in black with

silver blocking. Size 9' 7 v 4.. Easy to follow instructions and diagrams. Parts
price list and ea.), build plat, 30p (FREE wfth parts). Earpiece with plug and switched
...ket for private listeninc 30p extra

411,1,11.411.411,1.41.

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL

Total building cost

L850
P. P. a Ins. :,Op

(Overseas P. a P. LI)
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7 Tunable Wavebands: MWII, 5IV12, LW, SW1, MW2.
SW3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele
seopic aerial for Short Waves. Push pull output using
600111W transistors. Car aerial and Tape record socket.
Selectivity switch. Switched earpiece socket complete
with earpiece. H transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con
denser. Volume/on/ott. tuning. wave change and tone
.ontrols. Attractive case in rich chestnut shade with
eohl blocking. Size 9 x 7 . 4ur. approx. F.asy to
follow instructions and diagrams. Parts Price List
and Easy Build Plans 25p (FREE with parts).

Total building cost
llr ernes. P. A P. £1 £6.98 P. P. Ins. 45p.

POCKET

FIVE
3 Tunable WaVeliatill,
MW, LW, Trawler Band
with extended M.W.
hand for easier tuning
of Luxembourg, etc.
7 stage. 5 ...Wore and 2 diode..
supersensitive ferrite rod aerial, fine
tone moving coil speaker. Attractive black and gold
rase. Size 51 x If x 3f in. Easy build plan. and
parts price list 10111 (FREE with parts).

Total building costs 22.29 P. P.,u,riLY I' A I'. 6:110 his..211/

ROAME

SEVEN

MK IV

7 Tunable Wave -
lands: MW 1, MW2,
I.W, SW1, 8W2,
0W3 and Trawler
Band. Extra Medium waveband provides easier twimg
of Radio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 section 24in. chronic
plated telescopic aerial for SW. Socket for Car Aerial.
Powerful push-pull output. 7 transistors and 2 diodes.
fine tone moving coil weaker. Air spaced ganged
tuning condenser. Volunie/on/off, tuning and wave
(range controls. Attractive case with carrying handle

SI, 9 v v 4in. approx. Easy to follow instructions
.and diagrams. Potts price list andeasy hutlil plans
15p (FREE u h port.).
Total building costs x5.90 I.. r.a
iih'erineas I'. .t P. CI ga Ina 451
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TRANSONA

FIVE

5 TRANSISTORS

AND 2 DIODES

3 Tunable Wavebands: MW, LW acrd Trawler Band.
7 stage -5 transistor. and 2 diode., ferrite rod aerial.
lining condenser volume control, fine tone

noiv lug coil speaker. Attractive case with red speaker
grille. Size of x 4f x lain. Easy build plans aunt
parts price list 10p (FREE with par.).

Total building costs 22550 rips
stseas & I' 63iii Ins.'24p

Air,10,11,111.,/,11,11.-41S,11.,1,411Nr. ..... 411.-41.,41..4esiesessils-essiesessievilesilesilesiesievileOVele.a..11.

NEW! "EDU-KIT 9 9

BUILD RADIOS, AMPLIFIERS. ETC..
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:

1'1111111a (.111111PriStr: V0111104' font nits: 2 Slider
Switch.: 3 inch Speaker: Terminal Strip: Ferrite Rout

Aerial: 3 Plugs and Sockets: Battery Clip.: 4 Tag
Boards: Balanced Armature Unit: 10 Transistors:

!hod.. Resistors: Capacitors: Torte Knobs.
Units once constructed are detachable
from Master Unit, enabling them to be

stored for future use. Ideal for
Schools, Educational Authorities and
all those interested in radio construction

All parts including 2550 P P aCase and Plans in 32p
it/kerma. I'. A I'. CI)

FULL AFTER

SERVICE
Caller. side ntranc Barratta Sho ShopSALES  °pan 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.

ROAMER

SIX
6 Tunable e
bands: MW, I.W.
SW 1, SW2, Traw-
ler band plus an
extra M.W. band
for easier tuning
of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short Waves.
3in. Speaker. S

stages -6 transistors and 2 moues Attractive black.
case with red grille, dial and black knobs with polished
metal inserts. Size 9 x 51 x 2110. approx. Eaay build
plans and parts price list 15p (FREE with parts).

Total building costs
;Os crsean & I'. CI 23.98 P. P. aIns. 30p

TRANS

EIGHT

8 TRANSISTORS

and 3 DIODES

6 Tunable Wave-
bands: MW, LW,

SW2, SW3
and Trawler Band.
Sensitive ferrite rod aerial foe M.W. and L.W. Tele-
scopic aerial for Short Waves. 3in. Speaker. 8 improved
type transistors plus 3 diode.. Attractive case In
black with red grille, dial and black knobs with polished
metal inserts. Size 9 x 51 x 21in. approx. Push pull
output. flattery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
Price list and easy build plans 26p (FREE with parts).

Total building costs
/erseas & I'. LI, £4.48 P. P. a

Ins 32p

61 HIGH STREET, BEDFORD. Tel. 0234 52367

I enclose £ please send items marked

ROAMER TEN 0
ROAMER EIGHT 0
TRANSONA FIVE 0
POCKET FIVE 0

Parts price list and plans for

ROAMER SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT

Name

Address

(Dept. E.E.13.)
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HOME RADIO (Components) LTD ,

Dept EE, 234-240 London Road, Mitcham,CR4 3HD Phone 01-648 8422

From a recent copy of
"lEveryday Electronics" . . .

The advantages of this unique chassis are:
1. From stock, we can offer you a choice of 188 sizes,

ranging from 3 x 3 x 1 ins. to 14 x 14 x 4 ins.
2. All parts are sold separately, so that a spoiled plate can

be quickly and cheaply replaced. This is invaluable to the
experimenter, who can use the same sides over and over
again.

3. By fitting a plate to the bottom a whole range of small
metal cabinets, complete with handles if required, can
be assembled.

This unique UNIVERSAL CHASSIS

is obtainable ONLY from
Home Radio (Components) Ltd.

A full list of plate sizes, together with reference numbers for
ordering, is given in our Components Catalogue. This famous
"Constructor's Bible" lists over 8,000 components, over
1,500 of them illustrated. It provides the quick, simple means
of ordering all your component needs. Every catalogue contains
10 vouchers, each worth 5p when used as instructed. The cata-
logue costs 70p, including postage and packing: drop us a line
or use the coupon.

Ring 01-648 8422

Ask for details of our
Credit Account
Service

The price of 70p applies only
to catalogues purchased by
customers In the U.K. and to
BFPO addresses.
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Now

to try
and deal with some

of the problems.
We have

bad a

numbe;
of reader's

asking vvhere

the oniversal
chassis

parts
that

we have
specified

tor soole
pro-

jects are avaiabie
the answer

is

norne
Radio

Components

Ltd.,

who advertise
their

catalogoe

our pays regularly.

Editorial extract
reproduced by kind

permission of the
Editor of "Everyday Electronics"

Our famous Universal Chassis, which for
many yeas has formed the basis of
thousands )f radio and electronic projects,
consists of a top and four separate sides.
The five parts, which are made of 18 S.W.G.
aluminium, can be quickly assembled with
the screws provided to form a chassis even
more rigid than the standard type.

POST THIS COUPON with your cheque
or postal order for 70 pence

It would help us considerably
if we knew whether this was
your first Home Radio Com-
ponents Catalogue. If it is please
place a tick in the box.

MI - NM NMI as 1=11 sss sas MO I= NO OM NE NI

This is my first H.R. Components Catalogue H

Name 464
Address

Home Radio (Components) Ltd.
I Dept. EE, 234-240 London Road, Mitcham CR4 3HD

I
I

Everyday Electronics, November 1972 ;



now YOU can CATCH SHOALS OF BIG FISH
with new electronic miracle

special introductory offer 22.50
First Ursa marketed In England. t his exciting electronic instrument the "Decoytronle" is the
one remmosible for Martine the electronic Rah -lure rage in the U.S.A. pat recently. Usee
ingenious double -action method of attracUng all kind. of flub from hundreds and hundreds
of feet away . . saltwater or freshwater. Why this device Is ono Untaatically roccesMul is
became it aeinaily imitates the sound of wet insects aging Nowt the surface. These wand waves
spread out hundreds of feet in all directions. Although this peculiar sonic frequency won't
sound like much to you -to all the fish In the area It's their dinner bell But that'a sot all ...
r4ctrdrmlnesr.nee ..on leer. etpusingly *an Intsratillently, penetrating the area for hundreds
of feet around, at a frequency NM are unable to mania. The fish mistake this flickering glimmer
for the unit phosphormeente glow given off by Plankton . . . a favourite delicacy of meet
fiabl II All you do in twitch on, lower Into the water (It's completely water retardant) allow
around 6 minutes -then start reeling 'ern In. We'll bet you won't be able to reel 'ern in fast
enough. Self-contained batteries last ages -cat pence. Kit of all parts including specie/ easy
es a.b.c. directions only SS 50 + 25p. P. & P. (Parts available separately).

BUILD 5 RADIO AND

ELECTRONIC PROJECTS

ONLY £2.45
Amazing Radio Con-
struction set! Become

radio expert for
12 45. A complete

Home Radio
Course. No ex -
yerience needed.et,tee0 Parts Including

simple inetructIone for
each design. Illustrated

step-by-step piano, all transistors
loudspeaker. personal phone, knobs, (screws,
etc. all you need. Presentation box 43p extra
as illus. (If required) (parte available senor.
ately) no soldering necessary. Send 11245
+ '20p p.A p.

SOOTHE YOUR NERVES

RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE
POLLUTION -
SOOTHES YOUR
NERV EN I -The
RELAXATRON la
bealcallyapink noise
generator, Besides
being able to meek
out extraneous un-
wanted sounds, It
ham other very In- ONLY
testing pmperties. E2.75IF YOU WORK IN
NOISY OR DISTRACTING SURROUND.
INOS, IP YOU HAVE TROUBLE CON-
CENTRATING. IF YOU FEEL TENSED,
UNABLE TO RELAX -then build thin
fantutic Relazatron. Once used you will
never want to be without It -TAKE IT
ANYWHERE. Uses standard PPS batteries
(current used b small that battery life Is
.!moot shelf -life). CAN BE EASILY BUILT
B Y ANYONE OVER U YEARS OP AGE
using our unique, step-bv-step, fully film -
tested plans No soldering necessary. AB
parte including care, a pair of crystal phones.
Components, nuts, screws wire, etc. no
moldering. SS 76 + 25p p. k p. Parts available
separately.

V 

ELECTRONIC ORGAN
ONLY

/Am 't cot/false
with ordinary

eleetronie oryaim that
"Pie Now air over

mooth organ type reeds etc.
Fully translator -Weil. SELF.

CONTAINED LOUDSPEAKER. Pifteen sep-
arate keys span too full octaves play the
"Yellow Rose of Texas", play "Silent Night",
play "Auld Lang Syne" etc. You have the
thrill and excitement of building it together
with the pleasure of playing a real, live
portable electronic organ. NO PREVIOUS
KNOWLEDGE OF ELECTRONICS NEEDED.
No aolelering, simple a. ABC to make.
Anyone neer nine years can build it easily
In one Noll evening following Us fully Illus-
trated, step-by-step, *Maple losaneffons. OILY

2.6 + '25p. p & p. for kit. Including case,
nuts, screws, Monde imtructiona, etc. lima
atandani battery (parts available wparstely).
Have ail the 'demure 01 making it yourself,
finish with an exciting gift for someone.

READY BUILT AND TESTED

TREASURE LOCATOR

MODULE
ONLY
£4'95
FULLYTEAKS'S-
TORUED PRIN-
TED CIRCUIT
METAL DETEC-
TOR MODULE. Ready
built and lead -Just plug in a PPS battery
and phones and it's working. Put It In a cam,
screw a handle on and YOU HAVE A FORT -
ABLE TREASURE LOCATOR EMILY
WORTH ABOUT UM Extremely sensitive -
penetrates through earth, sand, rock, water,
etc. -EASILY LOCATES COINS, GOLD,
SILVER. JEWELLERY. HISTORICAL
RELICS, BURIED PIPES, ETC. So
sensitive U will dried certain objects burled
SEVERAL FEET BELOW GROUND!
GIVES CLEAR SIGNAL ON ONE COIN
54-95 + 30p care. etc.

UNIQUE RADIO FOR BEDROOM OR
OFFICE Pn4:vben:;erS; ,r)Tte I -tricitY.ONLY £1.70
Tune in your favourite programmes or the new,. or mairt in the Otilce
or In your bedroom. Dues germanium diode originally evolved
from Wartime radar. Never buy a battery. Never use electricity.
Never replace. Covers all medium warm. Clear beautiful tone. Size
4i' x 2/' x 11' In beautiful case. ONLY 7 CONNECTIONS AND

WORKING. No aoldering net -emery. CAN BE BUILT ALMOST BLINDFOLD IN UNDER IS
MINUTES. Ideal for absolute beginner from 8 year. of age upwards. SPECIAL PRICE TO
CLEAR STOCKS OF COMPONENTS. ONLY 5170 + 20p. P. & P. for ell parte Including
beautiful .;errnankun amid -conductor, tuning condenser, personal phone, wire, note.
w rest, SIMPLE AS A.B.C. INSTRUCTIONS (Parts available separately).

"READ PEOPLE'S MINDS"-TEST THEIR NERVES-BEAT THEM
AT CARDS, ETC. WITH THIS ASTONISHING

ELECTRONIC BRAIN BOX only22.87
With this "Brain -box" you will be able to perform mind -boggling
feats. THE MIND READUG DEVICE will nuke people swear you
have "telepathic" powers. THE AMAZING CARD TRICK UNIT
completely myetilles and baffles from one to six people. Yost one.
redly "guess" the fro card, Barbperson has selected at random from a mfr
pock they themselves shuffled. THE ELECTRONICS NERVES TESTER
puts your friends to a very lively test. It given out fall and finish signals (the winner l the
person with lowest number of fail signals.) Can be adjusted from the stuakeet to strongest person.
THE !ELECTRONIC MAZE tests the mental ability of the p/ayee because it use,, psychology
with en electronic twist to it. You can change the maze pathways In emonds to prevent the
maze becoming too stale after lots of ore. Completely safe and foolproof. Sine 12' x
(Max.). You can play all them games and more beside after building the "Brain box". No
soldering, you get pictorial, easy ae a.b.c. step-by-step simple Instructions. ONLY WV
+ 33p. p. 6 p. for all parts Including Maas, switches, stylus, rignalline lights, wire, nuts,
screws, etc. etc. Usses Mandan' battery. Presentation Box 33p. extra ae illus. If regd. (PARTS
AVAILABLE SEPARATELY) FULL OPERATING DIRECTIONS WITH EACH OF THE
PROJECTS.

the amazing SOUND OPERATED FLASH"Phototron"
Take flash pictures( at the exact instant of the bursting of a balloon
A champagne cork leaving the botUe. The split second a hammer
strikes alight bulb. The mind loonies al tie pessiallftes ofthe "Photo -Iron"

. the only limit is NMI leseefigation. Now that inexpenalve flesh guns

ONLY L450 are on the market la quantity, It has made pomade, with the help of
electronic@ the production of a wide variety of melting photography

effects, once strictly limited to the professionals. The duration of an electeonically produced
flash is extremely brief and normally tneseured In Milliseconds. Now, providing the camera
abutter is left open In a dark or subdued light. It is the timing of the flesh that determine.
what is Imprinted on the film- not neceesully anything done by the earners. As electronic
flub runs are deed by making  watched connection then It becomes obvious that one of
the latest Silicon Controlled Reley'e can be used. If we make this S.C.R. operate by sound
(with variable sensitivity control for soft/loud sound.) some real "way out" photography
effects can be captured forever on film. Emily built in a couple.) I hours moo, the "Phototron
Is fully mild este, urn self contained PPS battery. No soldering necessary using our special
printed circuit terminal board (pat. Applied for).All parte including special pictorial step-by-
etep plane, translator, microphone, S.C.R., potentiometen, mritehea test lamp, cue, note,
crews, etc. etc.. ONLY 04.50 25. P. & P. Med. top must es weed 41 Imo 110. (Pub, available
separately).

Eavesdrop on the exciting world
of Aircraft Communications-

ife .F. AIRCRAFT BAND
ONVERTER ONLY L2.85

Listen in to AIRLINES,
PRIVATE PLANES, JET -
PLANES. Eavesdrop on exciting
cross talk between pilots. 'roma
approach control, airport lower.
Hoar for yourself the disciplined
coders Win, lenses... of toll -
dorms. Be with them when they

have to take nerve ripping decOlotis to
emergencies -Tune Into the International
distress" frequency. Covers the aircraft
frequency band Including HEATHROW,
GATWICK, LUTON, RINOWAY, PREST-
WICK. ETC. ETC. CLEAR AS A BELL. Thin
fantastic fully transistorised Instrument can
be buiU by anyone over ante to WWII" 1100 hours.
No soldering necessary. Fully Illuarated
simple itutructIons take you etepbyatep.
Uses standard PP9 battery. Al you do le
extend rod aerial, plane elope to any ordinary
medium wave radio (even tiny portables).
NO CONNECTIONS WHATEVER NEEDED.
BEND ONLY 82 86 r 20p. p. & p. for kit
including ease, nuts. screws, wire, etc. etc.
(parts available separately).

INGENIOUS ELECTRONIC
SLEEP INDUCER

ONLY
13.25
Do you wake
up in the night
and can't get off to deep again, Would you
Ilk. to be gently soothed off to aided=
deep every nhafP Then build thin ingenious
electronic sleep inducer. /I even stops by itself

you don't Aare to worry about it being on 40
affhli The loudspeaker produce. soothing
audio -frequency mounds, continuously re-
peated -hut es time goes on the aound
gradually becomes law and tem- until they
eventually cease altogether, the effect if has on
people is 111111.1,6fIr eery dmllr le Appeals
All tranalstor. No knowledge of electronics or
radio needed. Step-by-step instructions
Included. No &Werke necessary. Kit includes
ease, nuts, wire, roma, etc. SEND UN
+ 25p p. 6 p. (part, available aeparately).

FIND BURIED TREASURE!

Transistorised Treasure Locator

Thin fully portable transistor -
Wed metal locator detects and
tracks down buried metal
oh)oAs-it signals exact lora
lion with loud audible sound
(no phones usedl-mcs any
translator radio which fits
Inside -no connections
needed. FINDS GOLD, 1111 -
VCR, COINS, JEWELLERY.
ARCHAEOLOGICAL PIECES
ETC. ETC. Extremely gensiffir

all slyest presence of
orriain objects buried

mveral feet below
 ow/. No know -

ONLY a ledge of radio or
electronics re
qutred. Can b.

built with ease in on, sao 11 .center by anybody
from nom yeses of... swards. ate the clear.
easy to, follow, step-by-dep. fully illustrated
Inatnictiona -Uses standard PP9 battery.
No soldering necessary. Klt includes nuts
screws, wire, etc. OILY + 24p. p. & P.
(Sectional handle as illustrated 116p. extra).
Parta available separately. Made up looks
worth 1116.

£2.8.5

SHORTWAVE TRANSISTOR

RADIO

ONLY £2.75

Anyone from 9 years
u p can follow the
step by step, easy

ae ABC fully Mos-
Anted inetructions

No soldering necemary. 76 stations
logged on rod serial in 30 mina -

RUSSIA, AFRICA. USA. SWITZERLAND,
etc. Experience thrills of world wide news,
. port, tomic, etc. liaelinfrOP On unusual
foretokens. Uses PPS battery. Size only

1 41' x 11" Only a + 20p p. i p.
Kit Includes cabinet, acrewa. Instructions.
etc. (Pare available reparately ).

AMAZING MAGIC MUSIC BOX
make electronic music waving your hands about
only 22.75 Everyone's heard the weird, wonderful, but

beautiful made used in Science Fiction Films,
Horror Films etc., also on Radio and Tele-

vision. This unesrthly, eerie music is almost always produced by a little
known electronic device measuring only a few inches . . . called 
Therernin. All you have to do in switch on your radio (almost any type
will do) and place the Theremin close by. Switch on the Therernin and
proceed to wave your hands mysteriously In the air like a magician.
The mood fantastic musical wands are then produced, and with a
little practice people can learn to play all the well known tunes. Apart
from it's musical value, It's anal) size allow@ It to be used to best
advantage at parties, gathering. of friends etc., where it attracts

tremendous interest. Provides hour* and hours of pleasure to young and old. Uses ertandard
PPS battery which lads ages. The S Transistor circuit. though fairly advanced is simple to
build with our pictorial step-by-step plans. No soldering necereary. Easily built in an bow
or Do using our special printed circuit amassed board (Pat. Applied For). All parte Including
note, bolts, car etc., OILY NE U + 25p. P. e P (Parts available separately.

INGENIOUS ELECTRONIC SINGING &
WARBLING CANARY only £4.50

Actually whistles k warbles like  real live Canary! Amazing circuitry faith-
fully reuroduoes the Canary's rssagnificent song. Just switch on and have it
-whistling down male for some seconds suddenly breaking into a delightful
warble, then wrens' ..monde Inter shutting off for a second or two -only
to Wart automatically again in  few seorinde. People listen to the delightful
song all day and never get bored! Relax, se the .weeteet nerve -soothing
bloisong takes you to leafy woods and glades Provides mantles. hours of

Joy to young and old alike. Standard elf -contained battery lasts ages. Emily built In an hour
or so with special pictorial atep.by-etep plans. No soldering necesaary. All parte Including
printed circuit terminal board (pat applied for) trsneformers, loudspeaker, transistor, note,
screws wire. etc. + cue (which fits under cage -cage and toy bird not supplied) ONLY IN 50
+ 26p. P. & P. (parts available separately).

CONCORD ELECTRONICS LTD. (E.E.11) E, Westbourne Grove, London, W.2. Callers we/come 9 a.m.--5.30p.m.
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DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

SA25-SA35-SA1 00
LOW-PRICED AUDIO MODULES

FOR DOMESTIC & COMMERCIAL USE

1 1 dk

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

SA25 22.95
2S WATTS RMS. 7 transistors 7 diodes

SA35 f,445
35 WATTS RMS. 7 transistors 7 diodes

CAl
tree

SA100 £10.90
100 WATTS RMS. 11 transistors 6 diodes

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

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response 15-40.000 Hz ± 1dB

Distort on 0 2% at 1 kHz

Loads 4 to 16 ohms

Quiescent current 15 rnA

Noise

Supply voltage

Better then -75 dB
25-45 volts SASS 35
40-70 volts SA100

Size 44- a 4' a 1- (SA100)
4' a 3' a 1' (SA25.SA35)

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

Al
W

POWER SUPPLIES FOR
THE SA25,35 & SA100 AUDIO MODULES
Stab P545 Stabilized module for 2 SA2S's or two SA35's

El SO carr. free

MT45 Transformer for above, heavy duty E2 OS carr. 20p

MT30 Transformer for unstabillzed supply complete with
rectifier diodes mounted E3 SO carr. 20p

PU70 Unstabilized supply for one or two SA100
FS 75 carr. 405

P570 Stabilized supply module for one or two SA100's
ES 90 carr. free

MT70 Transformer for PS70 Ea N car, 40p

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

CALLERS & MAIL ORDER:
3.27-331Whithors Rd.,
West Croydon, Surrey.
CRO 2HS 01444 6345

OTHER SAXON PRODUCTS.. .
120 WATT HEAVY DUTY MODULE L13.90 - 20p carr, or with supply

&18.95 - 40p carr.
Featuring a rugged class A driver stage, this module will
run from all our mixers, etc., and most other makes of mieeir.
It delivers 120 watts Into en sight ohm load and employs 4 T03
can (115 watt) output transistors.

SPECIFICATION
Power output 120 watts !Ito 8 ohms
Freq. response 30.30.000 HZ s 2d6
input sensitivity 200 mV Into 10K
Construction Fibreglass board
Sae 8" x 4' a .1' (5' with supply)
Low distortion parallel push-pull output stage.

SINGLE CHANNEL SOUND LIGHT CONVERTER

This compact end reliable JnIt operates from smplifiers with
outputs from 5-100 watts. Does not Impose a heavy load on
the amplifier, or, If connected in the wrong polarity, cause any
damage, es with some units.
Operation Is simplicity !tee I and the unit Is folly lusec. The
unit is supplied to function from bass notes but may easily be
converted to respond only to treble or mis-range notes by the
addition of components coifing less then Op.

28.90 carr.
free

THREE CHANNEL SOUND TO LIGHT UNIT
Handling the total of 3000 watt (3kw) this unit Is unique 'or Its price in that not only bass, middle end
treble but also master controls are provided. Two rnpliger sockets eliminate the need for spilt leado,
etc. Supplied In tough white steel case with a blue stelvetite 219.75hooded cover. Fully guerarteed.

carr.)13

SAXON STEREO CONTROL UNIT £15.80 30pParr.
MONO VERSION
Le 50 carr. 20p

(As Illustrated left S.A.E. Walls 0 volt
operation)
Outputs up to 1 volt RMS

Two decks, and full headphgne monitoring. The unit i mains operated and measures 174- a 3. a 4' deep
and Is finished with a smar1 white on black facia. The control are, Left, Right deck fader, volume, bites,
treble, Headphone Selector and volume, Microphone velum@ bass, treble, mains on/o11.
THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM-
PARABLE TO UNITS AT OVER TWICE THE PRICE

COMPLETE AMPLIFIERS
The CSE 100. £34 90 carr. free
This versatile unit is now available in a black vynide
case and so represents even better value then ever
delivering speech and music powers of up to 100
watts RMS and continuous sine are outputs of
70 watts. Two individually controlled inputs with
wide range bass and treble controls. Ideal for small groups D J S etc

The SAXON 100 L.111 50 carr. free 4. 4. c
S  PA V.N

With en RMS output of 120 watts speech and music,
100 watts continuous power, lour individually
controlled FET input stages and wide range bass
and treble controls, this amplifier has established
itsel" as  unit offering quality and reliability at low
cost

LOUDSPEAKERS British made bargains I
12* 25 watt 805 ohms E4 15 car, 305. 15- 50W.8 15 ohm E14 50 Carr. 500
12' 40 watt 15,000 gauss magnet system 8115 ohm EH 50 carr. 40p.
A.K.G. microphones suitable for disco. group or general P.A. use.
D11DHL rrp E11 MI our pice EP45 post free
D1(IOC High Z rrp F.21 SO our price E17 45 post free
01000C 24 ct gold plate err E37 011 our price £32 N pos'. free

soo cr) o , 3
SEND SAE FOR
OUR AKG PRICE
LIST. DISCOUNTS
ON ALL MICS.

CALLERS ONLY:
Sc Delos Rd., Rochsler,
Kent. Medway 404111

BUSINESS
HOURS:
0.3e a m
to S. 30 p.m.

TERMS OF BUSINESS:
C.W.O. or C.O.D. (35p extra)
All cash in rood envelopes please!
Telephone orders to our CROYDON BRANCH.
TRADE & EXPORT enquiries invited.
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5 transistor amplifier complete
with volume control, hi suitable
for 9V d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP input this am-
plifier will work as a record
player, baby alarm, etc., ampli-
fier.

CRESCENT RADIO LTD

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

8. 0. BROWN
"DIPLOMAT"
MONOITEREO.
HEADSET

Finest quality British made Light-
weight Headphones.
Incorporate ceramic pieso electric
transducers.
Specification: -
Frequency -20-17,500 CPS.
Impedance - Predominantly ca-
pacitive, at 001MFD per earpiece
can be regarded as 150K at
Weight-36oz. (98 grams).

A Bargain at IIP240P each set
Please include 10p per set P.P.

"CRESCENT"
DIGITAL
CLOCK KIT

S4 Hour Nixie Digital Clock
Kit We Supply:
* A complete set of components
* A complete set of easy to

follow instruction.
* Printed circuits made to

make construction as simple
as possible

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

All for the price of the com-
ponent.. S22-60. +50p. P. A P.
Please send S.A.E. for more
information.

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

N22
61L

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

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

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

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

you can select the voltage you require - 6v, 71 v
or 9 voila. This means all your transistor power
pack applications can be handled by this one unit.
Approx. else: 21' s 21' a sr. OUR PRICE -
ss 76p + 10p. P. a P. Same model suitably wired
for the Philips Cassette - 53 00 + 10p. P.  P.

BRIDGE RECTIFIER
Plastic encapsulated.
Texas Type No 1B40 -
E05 60v at 4 amp

Our Price 665
+ Op P.A P.

MINIATURE RELAY
6 volt 70 ohm.
Single Pole Changeover.
Approx. else 11' x x r.

4°P plus 5o P. a P.
S.G. BROWN HEADPHONES
l'sedi But in good working condition. These Type "F"
phones are 4,0000 imp. and a bargain at

sop Plus 10p. P. & P. per pair
LOW VOLTA E AMPLIFIER Few only at

plus 13p F. 1 P.

LOUDSPEAKER BARGAINS
B.M.I. 450 set 3. 8. 15 o
14.60 plus 38p. P. P.
H.R.'. 350 net 8 ohm.
1700 plum 36p. 1'. & P.
NM LOUDSPEAKERS
21. (57nan) Bohm - 150p each
2r (57...) sow., - 110p each
2/' (57mm) 80ohm - 60p each
Please include 5p. P. a P. up to 3
Mixd-Loudspeakers

ALUMINIUM CHASSIS
Made from 18 gauge aluminium 4 sided
chassis with corner bracket,. All are 21'
depth.

6 x 3-41p 1203-63p 14x 9-940
6x4 -46p 12 x 5-61p 16 x 6 -Sep I
8 x 8-63p 12 8 -113p 16 x 10-1111p 6

10 x 7-63p 14 x 3-60p
Pleaw send 10p per chassis P.  P.

5E3065
POPULAR POWER

TRANSISTOR
Now at our Low Prim

Sop each
Please include 5p P.  P.

TRI-VOLT CAR
CONVERTER
Enables you to work
your Transistor Radio,
Amplifier or Casette etc.
from the 12 volt car
apply positive or neg.

earth.
This converter supplies
6, 71 or 9 volts and is
transistor regulated. Ap-
prox. size 21' x 31' x 2'
Very easy to fit and a
real money saving dev ice
for 58.60 + 10p. P. A p.

WAFER (WITCHES
1 pole 12 way
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way ,
3 pole 4 way t,ttf.;
4 pole 3 way
1.8p each. Please inc.
lip P. a P. Up to 3
switches.

BARGAIN S.C.R.

TESTED T II TRISTOR
400 volt. 3 amp.

469 each 5 for 12 00

Please include 5p P. a P

PRINTED
CIRCUIT KIT

Everything for
producing your
own printed
circuits.
111.40p plus
10p. P. a P.

PRINTED CIRCUIT BOARD
x 6-10p lox 8-169

9 x 5-10p 12 x 12-00p
Please Inc. 3p. per board P. A P.

EA1966 3 WATT AUDIO AMPLIFIER MODULE
An Audio Amplifier designed around the
TAA621 Linear I.C.:-
Supply Voltage .. 9-24V
Speaker Imp. .. 8-16 ohm
Frequency 50hZ-25k 11 z
Overall Size 210 x Sin x fin
Ideal Amplifier for radios, record players,
stereo units, etc.
Full technical data and diagrams with each L2.63
module. All guaranteed and a bargain at

+ 5p
P. a P.

.0%t.
POTENTIOMETERS

AU types 1' and lees diameter.
SINGLES DUAL

6K Log or 5K
10K Lin Las 10K
26K Switch 26K

looK 12P0as 116/0:
260K Doak 260K
600K Pole 6°°/C

IM Switch I"..
211 24pea

SM

Less
Switch
40p.
such

Up to 3 Pots. Please
Op. P. a P.

add

MINIATURE
RELAYS
Brand new
range of

BritlntiTnade Relays.
Size -11' x r
All two changeovers
250V. 1 5A contacta
suitable for fitting on
Veroboard.
Type Volta Current
27/A 12v 17M/A
21/A 12v 2844/A
12/A 6v 93M/A

SOp each.
Please include 5p P A P up to
3 Relays.

with
and
 lm

Ohms.
700 0
430 ci
las n

C. HADLEY
24, WOODHILL,
HARLOW, ESSEX
Add 5p P. a P. Price lid S.A.E.
No callers please.

All our stocks are brand new with money back guarantee

TRANSISTORS
AC107 lip
AC126 lip
ACI27 lip
AC118 lip
AC176 Mb
AC141K 110p
AC142K SOp
AD14 40r
AD160 44p

21:1M/P819
AP114 lip
AP115 159
AP116 169
AF117 169

AL102
AL103
AU103
AU111
BC107
BC108
BC109
BC164
BC168
BC169
BC1821
BC18.91.
BC184L
BC212L
BC214L

69,
p

Shp
969

110

al
/109
10,
lip
8,
80
80
80
IS

CAPACITORS

BDll6
BD121
BDI30
B1/131
BF194
BFT50
BFT51
BEIY95A
M E0402
ME0404
ME4401
MFA102
NE6002
MF.6101
moncr2
MP8111
MP8611
MP8513
0041

79p
lip
41p
69p
15p
15p
12p
15p
18p
14p
lOy
12p
14p
14p
15p
32p
34p
46p
13p

0C14
0046
0071
0072
0081
0081D
0083
00170
00200
00201
0026
0028
0C29
0036
OC36
TIP29A
TIPSOA
TIP3IA
TIPS2A

lap
lip

12p
lap
lap
80p
249
2.6
265p
269
30p
Ho
265
36p
48,
559
5119
01110

TIP33A
TIPS4A
2N697
2201171
2N1304
2N1305
2N'2646
2N2926
2N3053
2N3055
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
293709
293710

95,
51110

18,
249
269
2610
47p
10p
20p
490
lap
18p
12p
12p
10
10p
9a

10p
110)

2313711 10p
40261 49,
40636 511,

DIODES

194002
194003
194004
OA90
0A91
0A200
0A20'2
1844
1204149
WO2

4p
Op
7p
Op
6p

10p
fip

10p

32p

MINITRON DIGITAL
TYPE 3015F

ONLY £.1.50

16 DIL Socket 30p
Driven by 7447 95p

SUPER LOW
PRICED LINEAR I.C'S
301A To99 49p
301A DIL 46p
709C To99 28P
7090 DIL 30p
7230 To99 87p
723C DIL 90P
7410 To99 369
7410 DIL 34p
7410 8p In DIL Sip
747C DIL 40p
7480 To99 98p

MULLARD POLYESTER CAPACITORS C200 SIR ES
250V P.C. mounting 0 OlpF, 0 0 5pF, 0.022µF. Sp. 0033µF,033pF, 00471 F, 0068µF,S1p.0.1µF.4p.
0.16µF, 022µF. 69.033µF, (11p. 47µF, 111p. 0 68pF, lip. 1 OpF, lip. 1 51 F, 20p. 2 254P,111p.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0001µF, 00016µF, 0.0022AF, 0.00339F, 00047µF, 111p. 00013epF, 001µF, 0 016pF,
0022µF, 0033µF, Sp. 0047µF, 0088µF, 0.1pF. 4p. 0.16µF, Op. 0225F, 71p. 0.30µF lip.
047µF,
160V: 00IpF, 0015µF, 0 022pF, 0033µF, 0047pF, 0068µF, Sp. 01µF, alp. 016µF, 41p.
022pF, 59. 033µF, Op. 047µF, 7)p. 068pF, lip. 10µF, 139.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each
(µY/V) 10/25. 20/2.5, 80/26, 160/26. 3'20/26, 600/26, 8/4, 32/4, 64/4, 125/4, 250/4. 400/4,
6 4/6 4, 26/64, 60/64, 100/64. '200/64. 320/64. 4/10, 16/10, 32/10, 64/10, 126/10, 200/10,
26/16. 10/16, 20/16. 40/16, 80/16, 125/16, 16/36. 64/26. 126/25, 26/25, 50/25, 80/25. 1/40,
4/40, 8/40, 16/40. 32/40, 60/40, 0.64/64, 28/64, 6/64, 10/64. 20/64, 32/64.

MULLARD C437 SERIES
100/40, 160/25, 260/16. 400/10, 640/64. 800/4, 1000/25, 9p. 100/64, 160/40, 250/25, 400/16.
640/10, 1250/4, 1000/64, 1600/25, 129. 160/64, 250/40, 400/25. 640/16, 2000/4. 1000/10,
1600/64, 2600/26, 114. 230/64, 400/40, 640/15. 3200/4, 1000/16. 1600/10. 2500/64,
4000/2'5, 18p.

Miniature Fined Ceramic Plate. gp each.
Preferred values from 18pf to 10.000pf.

VOLUME CONTROLS
Potentiometers
Carbon track 500 /1 to 2231
log or Linear
Single 12p. Dual gang (stereo) 409o.
Single type only with D.P. Switch lap
extra.
RESISTORS

watt 6% carbon 1p each
1 watt So% carbon 1p each
range 2.711 to 10M 0 type TRS
triple rated 1-1-1. tin oxide x 2%
range 100 to 1M D. SP each
SLIDE SWITCH
SPST 10p each
BP Three Position 19p each
MINIATURE NEON LAMPS
240v or 110v 1-4 ilp. 6 plus 4tp each.
CARBON SKELETON
PRE-SETS
Small high quality, type PR, linear only:
1000, 2200. 470 CI, 1K, SKI, 4K7,
10K, 22K, 47K, 100K, 220K. 470K,
1K, 2E2, 4447. 10M 0. Vertical or
horiaontal mounting. by mak-

INDICATOR
Reads 0-9 and decimals
(Data Sheet on request)

VEROBOARD
0.15

Matrix
21 x 31in 17p
21 x Sin 25p
31 x 31in 256
3/ x Bin 30p
5 x 17in (Plain) 113P
Vero Pins (Bag of 38) 20p.
Vero Cutter 46p.
Pin Insertion Tools (.1 and 15 matrix)

at 66p.

01
Matrix

lap
25p
23p
299

ZEN ER DIODES
400mW 6% 3.3' to 30V, 159.

LOW COST DUAL INLINE
I.C. SOCKETS
14 pin type at lfig each.
18 pin type at 10p each.

TRANSISTOR EQUIVALENTS
BOOK 40p

Pack of 20 Mix P
11

of
1204148 160p 44000ack

20

Series Diodes 60P

AC127 A AC128
1-9 la,
10 plus lip
100 plus 0/1

2143055
1-9 499
10 plus 46o

Pack of 10
22029260 600

unbranded but
tested

Unmarked but fully
tested

2213065
1-9 Ho
10 plus aft

AD161. AD162
M/P

1-9 620
10 plum 485

BC107-BC108
BC109

1-9 Br
10-99 71
100 plus Of

Pack of 10
Plastic BC109 509
Unmarked but folly

tested

TBA800
5 watt AF power
Amp. Al 40 each

684 Everyday Electronics, November 1972



Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same - there has been no alternative to a soldering iron. Now for those who prefer
not to solder, there is an alternative - Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one - Masterlink - which contains all the input sockets and
output co -nponents you previously bought separately. Also in the Project 605 pack
are all the inter -connecting leads, cut to length and fitted at each end with plugs
which clip straight onto the modules, eliminating soldering completely. The pack
contains everything you need to build a complete 3C watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together - the work
of a few m nutes.
Your hi-fi system will, as we said, match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For exz.arapla a superb stereo
FM Tuner unit is obtainable for only £25.

°drape I within 3 months of purchasing Purim 605 directly trom us, you are dissatisfied with n, we will refund your
oney at once. Each module is guaranteed to wort perfectly and should any defect arise in normal use we yell

service it at once and without any cost to you whatsoever provided that it is returned to us within 2 ream of the
lactase date. There will be a small charge for service thereafter. No charge for postage by surface mail, Air mail
charged at cost.

Sinclair Radionics Ltd., London Road.,sit- i I itSt. Ives, Huntingdonshire PE174HJ
Telephone : St. Ives (04806)4311

Specificatiors
Output - 30 watt, ^ power (10 watts per channel R.M.S.into
3 0)
Inputs - Mag. P.U. - 3mV correct to R I.A A. curve 20-25,000
Hz 1 dB Ceramic puck -up - 50mV. Radio - 50 to 150mV.
lAux adjustable between 3mV. and 3V.
Signal to noise ratio - Better than 70dB
Distortion - better than 0.2% under all conditions.
Controls - Press buttons for on -oft. P U radio and aux. Treble
- 15 to -15 dB at 10 kHz. Bass +15 to -15 dB at 100 Hz.
Volume. Stereo Balance.
Channel matching wi:hin 1 dB.
Front panel - brushet aluminium with black knobs.
Project 605 comprises Stereo 60 pre-amp/control
unit, two Z-30 power amplifiers. PZ5 power supc,.
unit. the unique new Masterlink. leads and instrul -
sons manual complete in one pack. Post free £29.95

Ts SINCLAIR RADIONICS LTD.. ST. IVES. HUNTINGDONSHIRE PE174/IJ

Please send Project 605 post free Details and

Name

Address

for which I enclose £29.95 cheque/money order cash

stockists 0

I.E.'S.

Everyd2y Electronics, November 1972 685



G RRRRR DSP2S Mk. III 21 7'45
SPECIAL OFFER
Garrard SP25 Mk. III
Goldring G800
Teak plinth and tinted cover. All
leads supplied -
Please add LI 25 for P. & P.

TURNTABLE
Please add 7Sp for P. & P.
Garrard SP25 Mk. III 09.95
G d AP76 017.45
Garrard SL65B LI3 95
Garrard 401 £26 SO
Garrard Zero 100 (Auto) 13845
Garrard Zero 100 (Single) 036.55
Garrard 3000 110.00
G d 202STC with Sono -

tone 9TAHC Le 75
BSR MP60 09-65
Goldring GL72 1.21.75
Goldring GL72/P OA  75
Goldring GL75 L26 95
Goldring GL75/P 133.95
Goldring 101 PC £10 00
Wharfedale Linton & cart. 117-23
Theron, TDI23 AB Mk. II

New Product L91 75
Thorens TDI50 Mk. II 126.95
Thorens 70150A Mk. II L32 95

AMPLIFIERS
Please add 7Sp P. A P.
Amstrad 8000 Mk. II t14-115
Amstrad 1C2000 £17 -SO
Amstrad Integra 4000 021.95
Armstrong 521 (teak cased) 043.85
Alpha Highgate 212 £2495
Alpha Highgate FA300 L3095
Alpha Highgate FA400 134.50
Keletron 700 new prod. L19.50
Leak Delta 30 045.90
Leak Delta 70 1.35.75
M and ST2OE L24.20
Metrosound ST60 £4550
Pioneer SA600 1.57.00
Pi SASOOA 034-15
Pi SA900 0115-00
Pioneer SAI000 L93-00
Rogers R/brook (Chassis) 135.80
Rogers R/brook (Cased) 038.95
Rogers R/bourne (Chassis) 1.45.50
Rogers R/bourne (Cased) 449.50
Sinclair PROS° 2 x ZI0/PZ5 114.70
Sinclair PRO60 2 x Z30/PZ6 /16-70
Sinclair PRO60 2 x

Z50/PZ8/Trans L21.23
Sinclair AFU (Filter Unit) 04.40
Sinclair 605 117.95
Sinclair 2000 Mk. 11 ill -50
Sinclair 3000 Mk. II 023.50
Wharfedale Linton £4415
Teleton SAQ20611 02.050
Teleton SA(2307 L12 SO
Rotel RA 310 L33-75
Rotel RA 610 050.75

All prices correct
at time of press
E.& O.E. and ore
subject to altera-
tions

Global 's GOLDEN
 guarantee 

6AFIAXIII /HAT WINDY 7 DAYS Of INIRDIASI
ANT TIC OF GOODS IT TOAD TO Di DIRMINIII
DIFIDINI WI CPU RIPTACI TIN SAID GOODS
RITHODT 00101105 TIR 'DAYS WOMAN

COVARID IT YAW AAIUN/3 TO MONTHS
tWxaarfl

TUNERS
Please add 7Sp P. & P.
Amstrad Multiplex 3000
Armstrong 52.3
Armstrong 524
Rogers Ravensbrook FET4

(Chassis)
Rogers Ravensbrook FET4

(Cased)
Rogers Ravensbourne FET4

(Chassis)
Rogers Ravensbourne FET4

(Cased)
Sinclair PRO60 (Module)
Sinclair 2000/3000 Tuner
Philips RH690
Leak Delta FM (Cased)
Leak Delta AM/FM (Cased)
Alpha Highate FT 150

028.75
1.39.00
£30.50

£31.00

£35-00

043.00

147.50
£1575
13100
£33,00
1.53.75
£64.00
£34 95

TUNER/AMPLIFIERS
Please add 75p for P. & P.
Alpha Highgate 150 L44.25
Armstrong 525 (Teak cased) 167.50
Armstrong 526 AM/FM

(Teak cased) 177 23
Leak Delta 75 1124.00
Philips RH78I 13000
Philips RH702 0112.50
Teleton 2100 L29.45
Goodmans One Ten 099  50
Rogers R/brook (Teak) 08-50
Rogers R/brook (Chassis) 172.75
Alpha FR 3000 New prod. L6600

SPEAKERS
Please add LI 2.5 P. a P. pe r pair
Amstrad 138 114-70

1.2.11-75
135.75
t47.45
L59.75
038.50

Wharfedale Denton 2
Wharfedale Linton 2
Wharfedale Melton 2
Wharfedale Dovedale 3
Celestion Ditton 120
Celestion Ditton IS 132.75
Celestion Dimon 25 187 .00
Celestion County New Prod 035.95
Goodman, Double Maxim L411.00
Goodman, Mezzo 3 L46  95
Goodmans Magister 177 - 45

f320
Plus 35p p. a P.
Finished in teak veneer with tinted
dust cover fully assembled. For
G d SP25, 202.5TC, 3000,
AT60 2000, 2.500, 3500. 5100.
1025, SL65B. Also for BSR
McDonald MP60 and others.
For AP76; AP75; SL7211; SL75;
SL9SB; L4-20 plus 551, P. & P.
Also finished in walnut to match
Japanese equipment -at no extra.
CARTRIDGES
Please add 10p for P. a P.
Goldring G850 03.25
Goldring 6800 /..375
Goldring G800E L7 45
Goldring G800 Super E 014.35
Shure M3D 0.85
Shure M447 04.95
Shure MSSE £5.60
Shure M7SE Type 2 110.00
Sonotone 9TAHC LI 75

LOBAL AUDIO
DISCOUNT WIIIIIEHOUSES

Dept( EE12) 174 Psntonville Road, London, Ni. Telephone 01.2781766
Or: 4 High View Parade, Redbridge Lane East, Woodford A

Ilford, Essex Tel 01-S501086.
Open Monday to Saturday 9.30 a.m. to

6 p m LATE NIGHT FRIDAY 7 p.m.
MAIL ORDERS. Order with confidence Send Postal Order Cheque

. Money Order Bans. Orals Giro or Cash by Recpstered
Mail CALLERS Please note that cheques can only be accepted together
with cheque taros (not Barclay Cardi

2 minutes from RING S CROSS EUSTON 8 SI PANCRAS
on main toad leading to the East and West Country

for fasteasv
reliable soldering
trsin Multiuore Solder contains 5 cores
of non -corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required

IDEAL FOR HOME
CONSTRUCTORS

Size 1 cartons all at 25p each
in 40/60,60;40,
or Savbit alloys in 7 gauges.

EASY -TO -USE
DISPENSERS

Size 5
(Saybit) 18swg,
18p (illustrated)

Size 19A
(60/40 alloy)
18swg. 18p

Size 15
(60'40 alloy)
22swg 22p

BIB WIRE STRIPPER AND CUTTER
Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6BAspanner ends,
ground cutting edges Price 32p.
Also available,

NEW'i de luxe Model 8. Price 58p.

From Electrical and Hardware Shops. If unobtainable. write to
Multicore Solders Ltd., Hemel Hempstead, Herts

Newest, neatest
system ever de-
vised for storing
small parts and
components : re-
sistors, capacitors,
diodes, transis-
tors, etc. Rigid
plastic units, in-
ierlock together

n vertical and DISCOUNThorizontal com-
binations. Trans-

parent Pus -PRICESdrawers have label
slots / removable
space dividers. Build up
any size cabinet for wall, bench or table top.
SINGLE UNITS (5's 2r x 2E') £1.35 Dozen
DOUBLE UNITS £2.25 Dozen
TREBLE (30) L2.35 for 8
DOUBLE TREBLE 2 draws in one outer case (6D2) 1.3.63
for 8 extra large size (EDI) £1.30 for 8.
PLUS QUANTITY DISCOUNTS! Order [Sand over Deduct 5% in the C. Order
CIO and over Deduct 74% in the C. Order (20 and over Deduct 10% in the L.
Pack. Post. Carr.: Add 35p to all orders under 05 Orders over C5 P/P/C free.

I I r (Dept EEl I) 124 CRICKLEWOOD
BROADWAY. LONDON N.W.2

I -N -T -E -R -L -0 -C -K -1 -N -G
m PLASTIC STORAGE DRAWERS

S SIZES
Ali itrtiranca

The most accurate
pocket size

CALCULATOR
in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send £4.65 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.
CARBIC LTD. (Dept. EE4)
54 Dundonald Road, London, SW19 3PH.

BOOKLET ON

REQUEST
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INTEGRATED CIRCUITS
Why buy 1 ivea when you can buy the genuine article from ue et
competitive prices from stock. BRANDED FROM TEXAS 1.T.T FAIR-
CHILD

Type 1/11
P

12/24 20/99
P

Type

8N7400 0 80 0.18 0 18 8107450
8117401 0.20 018 0.10 8N7451
13117402 0 20 3 18 0 10 8N7403
8N7403 0 20 3 18 0 10 8117454
8N7404 0 20 018 016 8N7480
8N7405 0 20 5.18 014 8117470
8N7406 0.80 0.27 0 26 8N7472
8117407 0 20 0.27 0 86 8117473
8N7408 0 20 0.19 0.18 8N7474
8N7409 0 45 0 44 0 86 8117476
8117410 0.20 0.18 0.16 8N7478
8117411 0.23 0.22 0.60 8117480
8N7412 0 42 0 40 0 $5 8117481
81174111 0 30 0 27 0 26 8N7482
14107416 0 30 0 27 0 25 8107483
8107417 0 30 0 27 0.26 8107484
8117420 0 20 0 18 0 10 8117488
8N7422 0 43 0.44 0 40 8117480
8N7423 0 48 0 44 0 40 8N7491AN
8107425 0.48 0.40 0 85 8107492
8.7427042 0.39 0 86 8147493
8117428 0 50 0 45 0 42 8117494
8747430 0.20 0.18 0.14 8117496
81074321 0.42 0 39 0 36 8107406
8,77433 0.70 0.01 0 44 8N7497
8117437 0 86 0 80 0 60 81174100
8N7438 0.66 0.80 0 50 81174104
8117440 0 20 0 18 0 18 81174105
8147441AN 0 75 0.72 0.70 81174107
8117442 0 75 0.72 0 70 81174110
8107443 1 00 0.95 0 90 81074118

8117445 8 00 1 75 1 60 80174119

8107440 2 00 1 76 1 00 81174121
8N74122

8117447 1.76 1.00 1 46 81074123
8117448 1 76 1.80 1 45 8N74141

11 12/24 25/99
p p

Type

20 0 18 0.18 81174145
20 0 18 0 10 81174150
20 0 18 0 18 81174151
20 0 18 0 18 0N74153
20 0 18 0 18 81174154
30 0 27 0 23 81174155
80 0 27 0 25 8N74180
40 0 87 0 115 81174157
40 0.87 0 25 111074160
55 0 62 0 50 81174181
46 0 42 0 89 87(74162
BO 0 76 0 07 811741113
25 1.16 1 10 81174164
87 0 80 0 70 81074165
00 0 90 0 85 81174168
90 0 86 0 80 81174167
45 0 41 0 88 81174170
76 0 70 0 05 81174174
00 0 96 0 90 81074175
76 0.70 0 65 81074176
76 0 70 0 85 81074177
80 0.75 0 70 81174180

-80 0 76 0 70 151174181
00 0 97 0.95 81174182
25 5 50 5 00 8N74194
60 2 80 2 00 8N74185A
40 1 85 1 20 81174190
46 1 85 1 20 81074191
50 0 45 0 40 81174192
80 0 70 0 60 01174193
00 0 95 0 90 81174194
90 1 78 1 66 81174195
80 065 060 80174196
85 1 26 1 10 81174197
n 2 55 8 47 81174198
00 0 96 0-90 81174199

1/11 12/24 26/99
o p

1-50 1 40 1.20
3.86 2 96 2 16
1.10 0 96 0 90
1 35 1 27 1 20
2 00 1.76 1 65
1.65 1.47 1 36
1.56 1 47 1 86
1 80 1 70 1 50
8 60 8.40 S 86
2 00 2 40 2 26
3.40 3 26 2.70
2 40 8.16 2 70
2 76 11 30 2.10
4 00 3 50 3 00
4 00 8 60 8 00
6 25 6 80 6 10
4 10 3 55 8 04
200 1.76 180
1 86 1 27 1 16
1 80 1.25 1.20
1 60 1.86 1 20
1.55 1 20 1 20
7.00 6 00 6.60
2 00 1 80 1 80
11 40 2 00 1 80
8 40 2 00 1 80
196 1 85 1 75
196 1.65 1 75
2.00 1-90 1 80
2 00 1.90 1 80
2 60 2.26 1-90
1 86 1.70 1 80
1 50 1 40 1 80
1 60 1 40 1 80
4.00 8.70 3.85
4-80 8.70 3 25

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER
ORDERED REGARDLESS OF MIX

LARGER QUANTITY PRICES PHONE (01) 402 4891
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 609. POST 20p.

HIGH POWER SN 74 HOO I Now in stock -send
LOW POWER SM 74 LOO f for list No. 36

SPECIAL OFFERS!
SEMI -CONDUCTORS

BFf90 S9p 2112926 100
10011 MC'S A;I C010u-S
25 + 20p 25 + 11p

100 + 17p 100 + Sp
SOO + 15p SOO + 60

1000 + Sp

AFII7Mullard2Sis
25 + 17p

100 + 15p
SOO + 12p

00170 Mullard 250
IS + lOp

100 + IEp
500 + 15p

1000 + 13p

BYI27 Mul:ard 15p
25 + 12p

100 + 10p
500 + 9p

1000 + Sp

21131119 Texas 3Sp
25 + 30p

100 + 2.5s.
SOO + 20p

1000 + IS,

BCI07, BC108
BC109 10p each

All Makes
25 + Sp
100 + 7p
500 + 6p

1000 + Sp

OA202 10p
25 + 119

100 + 7p
500 + 6p

1000 + Sp

ADI61, ADI62 3Sp
each

25 + 32p
100 + 2SP
500 + 239

1000 + 22p

0035 Mullard SOP
25 + 45p

100 4- 40p
500 + 35p

1000 + 30p

MOD 20p
25 + ISp

100 + 15p
500 +

1000 + 10p

PLESSEY INTEGRATED CIRCUIT
8 Watt Amplifier 21.402D

bo
Complete with 8.page

W
oklet, circuits
A data

El .50 <'.h

TRIACS
STUD WITH ACCESSORIES ;*1
Type Volts Price

P.I.V. 1.11
3 AMP RANGE
8030A 100 75p
8C35B 200 711p
8035D 400 Up

AMP RANGE (TM)
11C40A 100 855

8C.,40D 400 BP.%
BC4OB 200

0C40E 500 111.411

10 AMP RANGE (T0481
8(43A 100 95p
804511 200 81-00
SC451) 400 81.86
SC45 E 500 81.45
16 AMP RANGE MOM
8C50A 100 81 .86
13C5OB 200 1116
PIC50D 400 41.56
8C00E 500 111.1111

DIAC D32 UP
TRIACS-
Additional Type.
40430 170461 Up
40669 (Plastic)

81 00
40446 T05I 80p

4

3 Amp
T048

15 Amp
T048

2N3055 55P
25 + 50p
100 + 45p
SOO + 389

1000 + 33p

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
AAY30
AAY42
AAZ13
AC107
ACI26
ACI27
AC128
AC176
AC187

10p
15p
109
115p
25p
25p
259
259
25p

10 '141
It, 11:0'
111'182
110214
BCY31!
BCY34
BCY39
IICY42
11CY43

12p
lop
10p
152
75p
850

1 00
30p
25p

BU105 826
BY100 16p
BY126 16p
BYI27 16p
BYZ13 869
C10613 55p
OET111 55p
OET115 Up
OET880 46p

0C44 159
0045 16p
0057 50p
0071 16p
0072 25p
0077 45p
0081 2.5p
0083 25p
00140 55p

AC188 259 BCY65 2 50 LM309K 00170 259
ACY17 80p ItCY70 15p (T03) 1.87 00171 80p
ACY20 20p BCY71 20p MAT121 869 00200 459
ACY21 20p BCY72 159 MJ E340 60p OC201 759
ACY39 65p BCY87 2 99 WM0 70p 00202 80p
AD140 502 11CZI1 609 MJE520 76p 00203 500
AD149 50p 111)124 80p MJE2955 OCP71 1 25
A13181 111)131 75p 1.10 ORP12 509
AD162 80p 111)132 809 MJF.3055 ORP60 409
AF117 20p 11F:15 25p 76p P3464 209
AP118 609 11F167 259 MPF105 40p RA13310 k 1'
AF124 252 11F173 259 N E T214 20p 45p
AF139 80p 111,179 90p NKT216 409 RA8508AP
AF186 409 111,180 309 N KT217 40, 55p
A F239 40p 111'194 155 N K T403 705 TAA263 76p
A2Y27 30p 111'195 15p NKT404 609 TIL209 899
ABY 28 25p 11E661 25P I OAS 609 TIP'29A 60p
BA102 30p 111090 260 0A10 Up T1P304 809
BA115 7p liFX13 259 0481 10p T1 P31 A 110p
BA145 15p 11E1(34 755 0491 7p TIP32A 709
BA X 13 69 11E7[37 30p 0A200 79 TIP33A
BAXI6 7p BFX88 20p I 0A202 109 1.00
BC107 100 HEYS° 200 I 0016 764 TIP34A
BC108 10p BEY51 20p 10020 UP 1.60
BC109 10p 8E1'52 20p 0023 Up TIP38A
BC109C 12P
BC113 169
80117

BFY64 50p 0025 409
BEY90 59p 0028 869
BLY36 800 0C35 500.-

260
TIP36A

3-00
+to..

BC143

INTO
LOB

T1843 Up 283055 550
V405A Ifip 2513440 75p
ZTX 108 lip 283442 1 25
ZTX300 lip 283525 75p
2TX301 169 2513614 69p
ZT X302 18p 2513615 759
ZT X 341 803 283702 109
ZTX500 169 211370e 10y
ZTX503 17o 283705 109
20301 30p 283714 180
28404 20p 213771 176
28527 859 283773 200
28696 159 283780 2 25
28697 15p 283819 35p
28706 10p 283420 60p
251930 209 283866 85P

128987 46p 2103903 15p
2101131 25p 283906 129
2181132 252 27(4061 12p
281302 189 2114062 129
281304 Up 27(4126 152
2111302 222 2144671 Up
21113417 25p 2115457 809
2511.300 25p 2115777 550
281613 20p 28001 1.00
2511671 1 OC 28012 10 00
282147 75p 28018 825
2512160 69p 28026 890
2N2217 25p 28301 509
282221 20p 28303 850
2512222A 28324 95p

26p 40250 50p
2182369A 40360 40p

169 40361 40p
2142904 20p 40362 502
282926 (all 40408 50p

.1,0 10p 40486 750ovloil Up 40036 110
0

ZENER
DIODES
400 51/W 5%
Miniature
BET 88 Range
All voltages
3.3 - 33 Volt
10p each.

25+ 98
100+ Bp
500+ I5p

1000+ 62

Any one type.

15 Watt 0%
Wire Ends
Metal Cam
All voltages
641- 100 Volts
SOp each

25+ 18p
100+ 1132
600+ 12p

1000+ 10p

Any one type.

3 Watt Plastic
Wire EmS. 0%
SEZ Range
All voltages
6 - 100 Volts
309 each.

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
1 amp miniature
1014001 50 6
IN4002 100 7

184003 200
184004 400
1244005 600 10
1184006 800 19
184007 1000 15
1-5 amp miniature
PL4001 50 0

PIA002 100 9
PI4003 200 10
PL4004 400 10
PL4005 1.00 12
PIA006 800 15
P1.4007 1000

LINEAR
(0/P AMPS)
7021; TO3 76p
709C T099 369
7091; D.I.L. 369
723C T099 81.00
7230 D.I.L. 969
7250 TO99 2460
741C TO99 569
7410 D.I.L. S5p
7470 TO99 2140
7470 D.I.L.

6110
72741P D.I.L. 60p
72748P D.I.L. 60p
SINCLAIR

IC12 6160
TOSHIBA
TH9013P
20 WATT AMP
84.47 POST PAID
TH9014P Pre A tip

81 60
DATA AND
CIRCUITS REF.

42 10p
FREE WITH

RCH 06E0

TRANSISTORS,
IC's, TRIACS,
BRIDGES,
SCR's, LOR's

Mows rag vo

NEW FREE
BOOKLET
(No. 36)
OVER 1500
TYPES -
Send for you -s
1,01av,

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volts Pr), e

P.I.V. 1.1

HALF AMP
1105/05 50 209
1105/10 100 25P
ONE AMP x 1 11
TUBULAR
SI /05 50 25p
111/10 100 250
111/20 200 309
111/60 600 852
ONE AMP (0.1.1
TUBULAR
W005 50 30p
M 01 100 35p
W02 200 40p
W04 600 46p
TWO AMPS 9H IL
132/03 50 85p
112/100 100 40p
B2/200 200 45p
82/600 600 60p
112/1000 1000 609
FOUR AMPS

x x
H4/100IL 100 SOp
114/200 200 65p
B4/400 400 70p
114/600 600 759
114/800 800 01 00
SIX AMPS

fi
116/100IL x100 709
116/200 200 76p
116/400 400 909
116/600 (00 11 00

"Pr

;11

SILICON CONTROLLED
RECTIFIERS
Type Volta Pelee

P.I.V. 1.11
ONE AMP
c RS 1/05 50 205P
CH8 1/10 100 305
( 'It 0 1/20 200 308
c R6 1/40 400 358
CRS 1/60 600 45p
THREE AMP (T048'
CR8 3/05 50 309
CRS 3/10 100 30p
C11.8 9/20 200 30p
CRS 3/40 400 459
I'003/60 600 559
FIVE AMP tT0060
C ItO /41111 41 OOP
SEVEN AMP tT048,
CRS 7/100 100 60p
CR8 7/200 200 859
CR8 7/400 400 705
CH8 7/600 600 959
SIXTEEN AMP
SCR 16/100 100
8CR 16/200 200
6CR 16/400 4011
SCR 16,600 60.

659
70p
809

11 00

1 A rit

T05

3 Amp
T048

/ I / / I

P.- 404-406 EDGWARE ROAD. (01-402 8381/2)
a week 9 am -6 pin Monday to Saturday

I
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The
An outstandingly simple and
efficient new soldering tool,
featuring a fully enclosed ele-
ment and slip-on bits which
can't seize. Five tip sizes avail-
able, Ywin to lin, covering most
work with one iron only. Lighter
and slimmer than comparable
irons, and with better perform-
ance. A pleasure to use and
excellent value. Mains or low
voltages. Conqueror spring
stand gives complete safety and
convenience, and holds spare
bits.

Note that we are now supplying a
small pliers. cutters, solder-

ing aids and other small tools for use
in Electronics.

Please ask for leaflet

Please ask for leaflet 54/1016.

CONQUEROR

£1.80 with Copper Bit
£2.03 with Long -Life Bit

Conqueror Stand
and sponge £1.48

LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road . Croydon CR9 2LL 01-688 8589/4559

Have fun with
electronics...

Kits

PHILIPS kRadion
Constniction

NO SOLDERING
BATTERY OPERATED
Build your own radio receiver and many exciting
experiments with the unique printed circuit board
and mounted components. Easy to build,
no soldering, battery operated, plus a fully illustrated
instruction manual giving precise directions for each
experiment. Ideally suitable for both the experimenter
and beginner.

Radionic Products Limited
St Lawrence House. Broad Street. Bristol BS1 2HF.
Tel 0272 25351

Amember of the ESL BRISTOL Group of Companies

PHILIPS
PIM MIR% swim gnib,



PREMIER 800
STEREO AMPLIFIER

( An used In
SYSTEM 100')
A truly high quality stereo amplifier- compare the
specification, compare the price. Output: 5 watts per
channel. Frequency respinia, 30-20,1100 Ha - 2 db.
Distortion: 1% Output Impedance 8 ohms nom. Inputs
equalised 4, R.I.A.A. Magnetic 4tnV. Ceramic 100mV.
Tuner 100mV. Tape inoniV. Tape out 150itiV. Din
sockets for inputs and outputs. Controls. Bal., Treble,
Volume, Balance, Selector. Mono/Stereo @witch.
Stereo headphone wicket. Attractive allot line destgo
black leatherette cabinet with aluminium front panel.
Site 121' a fir a 2r.

ONLY £15.00 Carr. 50P.
Mk. 11 Veraion available with Teak Finiah Cabinet.
511.26. Care. 50p.

PREMIER HI-FI STEREO SYSTEMS
SYSTEM "800"

of the Premier 800 Mk II all transistor stereo amplifier (described
iell i;arrard auto/manual record player unit fitted etereoffnono cartridg.
with diamond stylus and mounted In teak flub& plinth with cover and two
cloth front loudspeaker systems. Absolutely ,intiplete and supplied ready
plug in and play. The 800 Mk II amplifier has an output
of 5 watts per channel with inputs for eel -genie 1/1114
magnetic pick-up, tape and tuner also tape output
socket and headphone Rocket. Controls: 11.14. Treble
Volume, Fialance, Selector. Mono/Stereo switch
Headphone mcket. Power on/
off. Trait finish cabinet with E3
aluminium front panel. Blue:
12;1u elio x !fin.

SYSTEM "TWO"
as above but with
slotted front teak
finish loudspeaker
Garrard SP25 Mk. 111
eel 111.111..11,,rtrol,

245.00
Care. 11.75

5°00
Carr. II 75

SYSTEM "THREE"
Thin consist, o' KI.1511 ER KCS03 -term ...oilier
watt. root per channel with Baer, Treble. Volume and
Balance Contnila. Inputs for Magnetic and Ocramic nick-uD,
tuner, tape In and out. Stereo headphone socket. Garrard
14P9.5 Mk. Ill in teak finish plinth with cwer and fitted
Sowitone OTAIICD diamond stereo

o
pair of

HMP Speakers aim 188- x 101' E57.7c
x 9' fitted EMI units complete gi 75
the matching system.

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL

SYSTEMS

PREMIER PARAGON
STEREO HI-FI

AMPLIFIER
II, -en the best pm,
thie reproduction of
i,cools, radio and
tape at a remotiable
price.
fitted with all the
controls and facilities
s mere ever likely to
want, the Paragon
gives you a degree of

mplosticati ti that is usually only found with amplifiers
g twice Its price. It ha. bass acid treble elide con-

trols, volume and balance knobs, awl right pushbuttom.
There's also a standard stereo lack socket on the front
panel, plum a ceramic/magnetic cartridge switch and a
maim outlet socket on the back panel.
Specification. 10 + 10 watts into x ohms. Power/frequency
response: 0.111 10 watts into 8 ohms -3.111 2014:  25K112.
Distortion typically less than 0.25%. Inputs for Magnetic
phono (4mV) Lrystal phono stem V) Radio/Tape (
High and low filter.. Teak finish cabinet. Sire: 12r
51. x 10j. ,E32.50 P.  P. 50p.

GUI.
WELLER "EXPERT" SOLDER

GUI. Saxes time and simplifies
soldering in the home and ger

dept. Two 11.1 t ion trigger gas es instant
dual heat. 100/140 .ex.95 P. A P.

watt. 240 volt A C..1.0, 50p
- -

=1=11a=low
' Litesold" Soldering Iron. Lightweight .1- le ottl bit
Ideal for regular bench use and around the home. 25
watts. 240 volt A.C. Ii 10 P. a P. 16p

13 x8in.
HI-FI SPEAKERS
Fitted two 2j1n tweeters and
elMSOHrittwerk. Impedance
or 18 ohm. Handling raise -

city 10W. Brand new.

£3'47 F. " 50

PREMIER HI -Fl OFFERS
Rogers Ravensbrook II
Stereo Amplifier teak
Rogers Ravensbourne
Stereo Amplifier teak
Metrosound ST2OE
Stereo Amplifier teak
Goldring GL72
less cartridge
G d SP25 Ill with
Goldring 6800 cartridge

s also c

-oaf
, <=>

£38.50
£49.00
225.50
222.00
215.00

GARRARD SP25 MK
III SINGLE RECORD
PLAYER FITTED
i(OLDRINO 800 MAG-
NETIC STEREO CA R -
RIM E. COMPLETE

IN TEAK PLINTH
COVER.

I otal list price over /3.1.

PRE NI tat PRIcE

217.95

G d AP76 with
G800, ready wired to 5 22950
pin Dir in plinth with
cover P. a P. 11

less cartridge P. a P. OOp. 21G d AP76 8.80
Garrard 401
Transcription Unit

P. a P. 80p
227.40

G d 2025 T/C with
Stereo Ceramic Cartridge
G d 2025 T/C with
Stereo Ceramic Cartridge
ready wired in teak plinth
with cover

28.50
212.45

CARTRIDGE BARGAINS!
Goldring G800H (3.00: 6800 £5.50; G8008
£9.50; P. & P. 10p

"VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. PROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSIL1S El/ to ensure the nio.t permanent time. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped attrarti.cly hosed.

7T3 2" 480' POLYESTER 37p DTI or 1800' POLYESTER SLIP
DT3 31'600' POLYESTER 17p YTS or 2400' POLYESTER 84 87
BPS I' 600' P.V.C. 42p Sr 7' 1200" P.Y.C.62p
LPS 5' 900' ACETATE 509 LP7 7' 1800' ACETATE 75p

DT5 5' 1200' POLYESTER 75p DT7 2400' POLYESTER /1 25
LP6 5f" 1200' ACETATE 75p TT7 MO' POLYESTER IS 50
TAPE SPOOLS 3' Op. 5' 51 . 7' 1111.
Post amt Pm koill 3' .14. 5' .5r. 8P. 7' 10p (3 reels and us er Post Free).

METER BARGAIN
5101/1.1. Mi Its IMETER
1 precision toad.. imekci sired test
meter. ideally suited fur testing elec-
tronic circuits or electronic appliances.
Supplied complete with test lead and
batteries. RANGES -DC Voltages: 10.
50, 250, 1.000V 11,000 opV). AC Volt-
age: 10, 50, 250, 1,000V (1.000opV).
DC Current, linA, 100ruA. Resistance:
0 15oK ohms. Decibel: - 10 to + 22db

Si' Iily ranittla 47. P.O P. 25p.

HI -F1 STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
Elio. speaker units with
soft pelted ear muffs.
,tiljuatable headband.
0 ohm. impedance. Com-
plete with Oft lead and
.tereo jack plug.

2247L: P.
VERITAS V-149 MIXER

Battery operated 4 -channel audio mixer providing four
separate Inputa. Sim 6 . 3 21u. slot f.r crystal loser°.
phone low impedance micro-
phone, w th transformer.
radio, tape etc. Mau. input

5v. Man. output 2 Dv. (tea.
6 dB. Standard jack plug
socket Inputs, phonoplum
output. Attractive teak
wood grain finish case.

MODEL '-3 MODEL M"41MODEL "L, MODEL P. 1 P. 13p

GENUINE
EMI -TAPE
COMPACT
CASSETTES
LOW NOISE
BRAND NEW
N LIBRARY

CASES
'PO Mist 71p1 45o
on (List 98p) 65,
 12011,ndfl Sip

.t P 10p

"Arra, fa.,". evoc

LOW -NOISE
COMPACT CASSETTES

Screw fixing -fully guaranteed.
In Library cases.

C60 -29p 3 for 8Ip

C90 -40p 3 for El -II

C 120-S2p 3 for LI 40
P A P. 10p each (3 and over Up)

1'
23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel:01-636 3451 -1 [1111 I
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SEW PM a lA1r.E1
USED EXTENSIVELY B

ATIONAL
Y INDUSTRY, GOVERNMENT DEPARTMENTS,

EDUC AUTHORITIE
 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN STOCK

 OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CL.EAR PLASTIC

METERS

4 TYPE SW.100
100 x 80 mm.

20V. D C. . 5240
110µA 22.80 50V. D.C... 1440
00-0-60,1A 61'80 300V. D.C. 6140
100nA 13'80 1 amp. D.C. 5340
100-0-100µA'670 15 amp. D.C. 53.40
1100µA 83.60 300V. A.C. 1340
1mA 33 '40 VU Meter 14 16

BAKELITE PANEL
METERS
TYPE S-80

80 mm.
square fronts
50µA 5320
50-0-50µA 13.40
100µA. . . . U 40
100-0-100µA 1340
600sA 22.06
lmA U46
20V. D.C 22.86

50V. D C... IR 85
300V. D.C. U 85
1 amp. D.C. /2 86
6 amp. D.C. U IS
300V. A.C. 1246
VU Meter U70

"SEW" CLEAR PLASTIC METERS
Type 1511.81P. grla. x 4410. trouts.

1

- 60mA .... 5310
1 100mA .... 113.10°...4 500mA . . .. SALO,,,.

1 amp..... 118.10
".11, 6 amp. . . IS -10

16 amp. .. 21.10
30 amp.. .. 2770
20V. D.C... 43 10
Soy. D.C... 52'10

110mA 6676 1504r. D.C. SS 10
10-0-80µA 112 40 30017. D.C. 1113-10
100µA 13'40 16V. AZ... 53.10
100-0-100mA 2280 300V. A.C. 23.10
1100µA 13.30 8 Meter ImA 2315
1100µA 8810 VU Meter.. 13 96
600-0-600µA52.10 1 amp. A.C. 1310
1mA 1310 6 amp. A.C. SS 10
1-0-1mA 28-10 10 amp. A.C. 52.10
ImA ES 10 20 amp. A.C.113-10
10mA 13.10 30 amp. A.C.22 10

Type 1111.52.P. 21 In. square fronts.
60µA LS 40 10V. D.C... 12.80
60-0-60µA 68'86 20V. D.C... 12 20
100/..A 52 '52 50V. D.C.. 52'20
100-0-100µ4 5875 300V. D.C. 52 80
600µA 82'66 16V. A.C... 511.80
ImA 22.20 300V. A.C. 5240
ImA 12 80 8 Meter 1mA 8880
lOmA 52'20 VU Meter 88 .60
60mA 22.20 1 amp. A.C. 52 20
100mA 80 5 amp. A.C. 82'20
600mA 52 20 10 amp. A.C.12 20
1 amp. .. 52.80 20 amp. A.C.22 20
6 amp 12 20 30 amp. A.C.12 20

Type II2.66P. 81ln. x SOM. fronts.
60mA .... 111-70 10V. D.C... 52.40
80-0-60µA 83'00 20V. D.C... 52.40
100/AA 53.00 5017. D.C... 52-40
100 -U-100µA8880 160V.D.C... 12.40
200µA 22'90 300V. D.C. 0340
1100µA .... 52.65 15V. AC... 22.66
600-0-600µA 12.40 60V. AC... 12.56
lmA 82.40 150V. A.C. 52'55

12-40 300V. A.C. 12-56
10mA 22.40 500V. A.C. 18.65
60mA 82'40 8 Meter lmA 22.60
100mA 52.40 VU Meter 22.70
600mA 82'40 80mA A.C. 40
I amp 82'40 100mA A.C.52-40
6 amp. U 40 200mA A.C.112.40
10 amp 52.40 600mA A.c..8340
16 amp. 22.40 1 amp. A.C. 11840
20 amp. 52.40 6 amp. A.C. 8840
30 amp. 2266 10 amp. A.C.1111.40
60 amp. 52.75 20 amp. A.C.1111.40
IV. D.C. 22'40 30 amp. A.C.52.40

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

SEW EDUCATIONAL
METERS

Type ED.107. SW
overall 100mm x
flOmm x 108mm.
A new range of high
quality moving coil
inetruments Ideal
for school experi-
ment. and other
bench application..r mirror scale. The

meter movement is easily acceeelble to
demonstrate Internal working. Available
In the following ranges:
110zzA 5260
100/zA 56'10
lmA 64.86
50-0-40pA 1510
1-0-1mA. 54.86
la d.e. .. 24 58
IA d.e. 24.86
10V E., 54'66

20V d.c. .... 54 88
60V d.c. 6486
300V d.c. ... 54.52

Dual range
600mA/5A d.c.15 10
6V/60V de... 15.10

Type KEMP. 1 2 $21n. mums bents.- 200mA ... 61 '76
300mA .... SI 75
600mA .... 61 '76
760mA .... 51.76
I amp..... 11-75
2 ann..... 111-75
6 amp. .... 61 '76
10 amp. .. 61 '76
3V. D.C. .. 61 76

/30µA 82'30 10V. D.C... 61 '76
130-0-50µA 22-10 16V. D.C... 51.76
100µA 6210 20V. D.C... 11 76
100-0-100/IA11-95 50y. D.C... 21.76
200µA 11.95 100V. D.C. 51'76
600/LA 80 150V. D.C. 61 '76
600-0-600µA 11 75 300V. D.C. 61 '76
1mA 75 200V. D.C. 61'76
1-0-1mA . 61'76 750V. D.C. 61 '76
2mA 21.76 16V. AC... al 85
5mA 51.75 60V. AC... 61'86
10mA 61'76 150V. A.C. 61'86
20mA 21.75 300V. A.C. 61.86
60mA 51.76 500V. A.C. 5185
100mA . 81.75 8 Meter 1mA 51 86
150mA 21.75 VU Meter 42.30

Type 1it.46P. Kn. square !roots.
tiOssA 52.30 6 amp. .... 21.85
50-0-110/zA 12'30 10V. D.C... 61 .52
100µA 52.80 20V. D.C... 51.56
100-0-100µA 1806 1101'. D.C... 11.85
200µA ... 52-06 300V. D.C. 51-86
600izA . . 21 96 16V. A.C. .. 22'00
600-0-200/zA 11 '55 300V. A.C. 12'00
lmA 11'85 8 Meter lmA 8806
arnA 61 '86 VU Meter.. 22-50
10mA 11'86 1 amp. A.C. 21-85
60mA 11'85 6 amp. AC.* 11-85
100mA 51.86 10 amp. A.C. 11 85
600mA 51.86 20 amp. A.C. 11.85
1 amp 21.85 30 amp. A.C.111.816

"SEW" BAKELITE
PANEL METERS

Type 112.66. Silo. square fronts.
amp. 12.16

6 amP. 111416
10 amp 12.16
30 amp 6615
50 amp 6816
5V. D.C. 52.16
1017. D.C 6216
90V. D.C 22.15
50V. D.C 12.15
160V. D.C 58.16
300V. D.C. 52 16
60mV D.C. 5240
100m V D.C. 22.40
30V. A.C. 1240
50V. A.C. 52.20
160V. A.C. 52'20
300V. A.C. 0240
500mA A.C. 52.16
1 amp. A.C. 5216
5 amp. A.C. 22-15
10 amp. A.C.22-15
20 amp. A.C. 52.16
30 amp. A.C.0511.15
50 amp. A.C. 5246
VUMeter 13 40

26/zA 66 86
60µA 23.00
50-0-60µA U.60
100µA as -so
100-0-100µA 22-50
600µA 52.46
500-0-600µAU.15
1mA 52.16
1-0-1mA 12.15
5mA 112-16
10mA 1216
50mA 2215
100mA 22116
600mA 52.16

EDGWISE METERS
Type PE.70. 8 17,32in. x 1 165221n. x

21 In. deep.
50zzA 5240
80-0-160/AA 52'30
100mA 53 '30
100-0-100µA 52 80
2000A 11340

800µA 52.06
lrnA 11-70
300V. A.C. 52.70
VU Meter 53.76

Send kw Muotreted brochure ea SSW
Pants Melers---Mseminis for inaatftioa

MULTIMETERS for E_purpose/
ROUND SCALE TYPE PENCIL TESTER
MODEL TS 68

Completely portable, simple
to use pooket sized teeter.
Ranges 0/3/30/300V AC
and DC at 2,000 op...
Resistance 0-20K ohms.
ONLY 1147 P. 2 P. 13p

111TWOOD 5W-600
6011 o /Volt. Mirror
scale DC Volt.
0.6/3/12/30/300/600.
DC Current 90uA/6/
600mA Re.istance
101/100K/1 Meg/10
Meg. Decibels - 20
to +67 db. 57.50.
P it P. 16p.

MODEL 6011 67 Range.
Giant gitn. Meter. Polarity
Reverse Switch.
Sensitivity: 60K/Volt D.C.
6K/Volt A.C. D.C. Volta:
125, .25, 1.25, 8. 10, 246,

50, 126, 250, 600, 1.000V.
A.C. Volts: 1.5, 3, 6, 10, 25,
60, 126, 260, 600, 1,000V.

D.C. Current: 26, 601A, 26, 5, 28, 60, 260,
600mA. 6, 10 amp. Reastance: 2K. 10K,
1001. 1ME0, 10MEG. Decibels: -20 to
+86 dB. 616 '60. P. A P. l7ip

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-

ing 120 kcio-260
Mein on 6 bands.
Directly calibrated
variable K.F. at-
tenuator. Operation
200/240V. A.C.
Brand new with I.. -
.traction. 1116.
P. A P. 376p.
S.A.E. for details.

TE-20D RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
120 Kc/.-600 Mc/. on
6 bands. Directly cali-
brated Variable R.F. at-
tenuator, am.lo output.
Xtal ...let for calibre.
Don. 220/240V. A.C
Brand new with Instr..'
lions 816. Carr. 374p -
Size 140 x 216 x 170

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able Instrument. Sine
1 Hz to 100 K Hz.
Square 20 Hz to 20 KHz.
Output max + 10 dB
(10 K ohms). Opera-
tion 220/240.. A.C.
Sine 216mm x 160mm a
120mm.
Price 227-60. Carr. 26p.

UM Wide Angle linA Meters
INW141130itim square IS 67i
MW1.11 110mm square 24 175

P.  P. extra

TRANSISTORISED L.C.R.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
1 0-11 1 meg 0
6 Ranges ± 1%
L.1 µ H - 111

HENRY/16 Ranges2 - %C.10pP± 1110mFd.
I Ranges ±2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges ± 1%. Bridge voltage at
1,000 cp.. Operated from 9 volts. 100µA-

Meter indication. Attractive 2 tone metal
ease. Size 71 x 5 x 2m. 1120. P. a P. 25p

11106/840,1 51QT115
SYNCHRONOUS
GEARED MOTORS

Built In gearbox. All brand
new and boxed 60 RPM C77:
30 RPH CW; 2R/ H R ACW;
2R(HR CW; SR,DAY CW;
10 RPM cw; lip each.
Pont 129.

MOM MODEL 760E
50,000 O.P.V.
Overload protection.
6/26/100/500/1000 VDC.
10/50/250/1000 VAC.
50 11/1/260 inA. 20K/2 meg
ohm. -5 to + 82db.
114147. P. 5 P. 16p.

Model 8 -100TH MULTI -
METER TRAISISTOR
TESTER 100,000 o.p..
MIRROR SCALE OVER-
LOAD PROTECTION
0/ 12 - 6/3/12/30/1201600
V DC.
0/6/30/120/600 V. AC.
0/12/800u(1/19/300MA/111
Amp. DC.
0/10K/1 MEG/100 MEG.

-20 to + 50 db.
0.01 - .2
Transitor tester measures Alpha, beta and
leo. Complete with batteries. Instruction.
and leads. 51660. P.P. 220.

MODEL 600 20,000 0.P.V.
with overload protection
mirror scale 0/'6/26/10/26/
100/220/600/1,000 V. D.C.
0/2.6/10/26/100/250/600/
1,000V. A.C. 0/60µA/6/60/
600mA. 12 amp. D.C.
0/60/K/6 Meg./60 Meg IL

X8'875. Poet paid.

THE LAB TESTER.
100,000 O.P.V. 661n.
Scale Buzzer Short Ctr-
cult Check. Sensitivity:
100,000 O.P.V. D.C. tiE

/Volt A.C. D.C. Volta:
-5, 2.5. 10, 50, 220, 1.005
V. A.C. 3. 10, 60,
50, 250, 500, 1,000V.
D.C. Current: 10. 100/AA,
10, 100. 500mA, 2.5, 10

amp. Resistance: 1K, 10K. 100K, 10MEG,
100 ME011. Decibels: -10 to +49 db. Plan.
tic Case with Carrying Handle. Sine 761n.
x 61 in. x 311n. 515'90. P. A P. 25p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 op...
A Ara clan versatile in-
strument manufactured in
U.S.S.R. to the highest
'tender*. Ranges: 2'6/10/
60/250/500/1000y D.C. 2.6/
10/50/250/200/1000 A.C.
DC Current 100 wA/1/10/
100mAll A. Resistance
300 otuns/3/30/300K /3M 0.
Complete with batteries,
test leads, Instructions and
sturdy steel carrying case.
OUR PRICE 25.97 P. S P.
25p.

TO.3 PORTABLE OSCILLOSCOPE
31n. tube. Y amp. Sensitiv-
ity 0'1. p-p/CM. Band-
width 1.5 cpe-1 -5 MHz
Input imp. 2 meg 0 25pF
I amp. sensitivity 0.9..
P-P/CM. Bandwidth 1.6 eye
-800K Hz. Input Imp. 3
meg 0 20pF. Time base.
5 ranges 10 cps -300 Ells.
Synchronization. Internal/

external. Illuminated scale 140 x 216 x 330
mm. Weight 156 lb. 220/240V. A.C. Supplied
brand new with handbook. 640'00. Carr. 60p

HONEYWELL 4s*attiiitar-
DIGITAL
VOLTMETER
VT.100
Can be panel or
bench mounted.

ave. 1 volt D.C.
Basic meter mea- 1.21.11111.15.44,

but can be used to measure a wide range of
AC and DC volt. current and ohm. with
optional plug in cards. Specification: Accu-
racy: * 0.2, I digit. Resolution: lmV.
Number of digits: 3 pia. fourth overrange
digit. Overrange: 100% (up to 1'999). Input
Impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjuatment. Automatic zero-
ing, full scale adjustment against an Internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:
110.230v. A.C. 60/60 cycles. Overall SUS:
511n. x 2 13/16in. z 8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED ONLY 535'00. Carr. 60p.

G. W. SMITH
& CO (RADIO) LTD.

Also see opposite page

690 Everyday Electronics, November 1972



lell/PAff/IT
SAVE LIP TO
33k3% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!

RECORD DECKS
LIR
l'A501 14 97
1'1291 16 50
MM 110 10
610 114 07
510 ill 50
910 19 40
010 153 45
Nino/

0800 .. 112 90
DP60 TPDI 1117.111
NPOO/TPDI/

0800. . 611760
31P60 TPD2 11640
610 TPDI WOW
510 TPDI 11310
110 Package* PIM
HT 70 .... 114.011
111/0/

0800 1117.21
HT 70 Pack SWIM
HT70/Pack/

0800.

GARRARD
2025 T/C 10 60
40B 1916
5P29 III 110 25
81.66B 119 46
Aria 119 86
11L72B 122 96
8L96B 132 60 TIII 1.3 56

f Mono  Stereo Cartridge
All other mode  Ina Cartridge
Carriage 50p extra any model.

401 1141:111
ZERO 100A MGM
ZERO 1008 6117.60

GOLDRING
0119/2 /15.97
GL69/2/P 1314.19
OL72 NOWA

120.64
OL76 I01116
OL751. SUSI
LID76 SSA,
LID72 U55
G99 ISSISO
Guam sesss
LIDS5 1516
0101 UAW
PIONEER
PL12AC SUM
PL16C 161.16
PLANS 1111.46

MOWS
TD126/11 96096
TD125A11/1 I

610600
T123 67.40
TD160C /1806
TDI60 129.50
TDI60A II 236 96
TD150AB II 63906
TD150 Plinth 1310

RECORD DECK PACKAGES
Deck. supplied with '-111".'-'4' '''''.
eartrldge ready
wired in teak ven-
eered plinth with
cover.

arrard 9026TC/9TAHCD 51296
armed 8P26 III/9TAHCD 11616
arrant er25 III/0800 118.50
arrant 131,25 111/11175-6 1100
arrard 8P25 111/M44-7 119 75
arrard SP26 1II/M44-E 120 96
arrard 81025 111/1155-E 122 40
P26 111/0800 (Play on PSC) /19.75
armed AP76/0800 128 76
arrard A P76/3175.6 130.56
arrant A P76/1166E 186.06
arrard A P76/11175EJ 134 66
arrard AP76/0800E 130 76

Garrard A P76/3144-11 161 15
°Arran] Ar76/5175ED 138 96
MR McDonald 14P60/0800 119.95
118R McDonald MP60/M44-7 120 95
B8R McDonald 011,60/0144-K 121'60
Goldring 01.72/0000 1340
Goldring 0(75/0800 141.95
Ooldring 0(75/0800E 144 96
Carriage 60p any Item.
114.111 MULTIMETER
Extremely sturdy Instrument for general
electrical use. 667 o.p.v.
0/ 3/10/75/30/60/150/300/
600/900 VDC and 76mV.
0/ 3/ I -6/7.6/ 30/ 60/ 150/ 300
600/900VAC.
0/300uA/1-5/6/50/60/150/
600MA/1 6/6 AMP. D.C.
0/1-11/6/15/60/150/60001A/
1.6/6 AMP. AC.
0/200 0/3E /30K n.
Accuracy DC 1%. AC 1-6%.
Knife. edge pointer, mirror
wale. Complete with .curdy
metal carrying case, leads
and instructions. 4569 Pim F. 0 P. 169.

LATEST CATALOGUE
One 7th edition giver full detail. of A
comprehensive range of 411-11 EQUIP.
MENT, COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS EQUIP-
MENT. FRFE DISCOUNT COUPONS

VALUE IMP
320 pages,
fully Illus-
trated and
detaUlog
thousands of
banal...
SEND NOW

ONLY
40 p
P&P
10p

TELETON SAO -206B
STEREO AMPLIFIER

Latest exciting releame. Brand new model.
6 + 6 watts rms. Inputs for meg, stal, sun
tape. Volume, has., treble, sAding balance,
scratch filter and loudness controls.

OUR PRICE 223115 Can. 37p.

swam CUSS COMMUNICATION
RECEIVER

Solid state. Co, erage on ri oands 200-420
KHz and 55 to 30 NHL Illaminated slide
rule dial. Bandspread. Aerial tuning. BFO.
AVC. ANL. '8' meter. AM/CW/88 B. Inte-
grated opeaker and phone socket. Operation
220/240v AC or 12, DC. Sire 326 a 266. 150
mm. Complete with instructions and circuit.
ASS 60. Can. 60p

LAFAYETTE LA. 324 STEREO
AMPLIFIER

12.5 + 12.6
watt R.M.B.
elag/Cer/Tuner
/Tape Inputs.
Excellent per-
t or man ce.
Compares with
amplifier. up
to 440.

OUR PRICE Pt, CArr. Slip.

TAPE CASSITISI
Top quality HI PI Low Elise in Philip.
Library cases.
CDO 3 for 7610 10 for 1116 P. & P.
C90 3 for 11-114 10 for DIM 10p
C120 3 for 11E6 10 for NO extra
Tape Head Cleaner 30p each

* TIUUISISTORISED FM TUNER
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 x 4.311n.

l. F.
Double tuned dla-
cell.- imam. Ample
output to feed moat

amplifiers. Operates on 9 V battery. Coverage
118-10811c/.. Ready built ready for um. Fan-
tastic value for money. IS 271. P. 5 P. 12)p.
Stereo multiplex adaptors 1179.

TMK MODEL 117 P.E.T. ELECTRONIC
VOLTMETER

Battery operated,
11 meg Input, 26
range.. Large 411'
mh-or Kale. Sire
5r s 21'.
DC VOLTS 0 3 -
1200V. AC VOLTS
3 - SOOV RI18.8.0
6001 P -P. DC CU R
RENT .12 - 12MA.

Resistance up to 2000M ohni. Decibels
- 20 to + 51 rib Complete with leaos/in.truc

117.110. F.  P. 20P.

MCA. 220 AUTO-
MATIC VOLTAGE
STABILISER
Input 88.125 VAC or 176.
250VAC. Output 190VAC
or 240VAC. 200VA rating.
/1197. Can. 60p.

OUR
RICE

BOXER INTERCOM

Lat Price
1.298

EI.80
P. P. 10p

Ideal for home.
office, stores. fac-
tories. etc. Supplied
complete with bat-
teries. cable and
tree instructions.

2 Station 12.97, & P. 15p.
3 Station /.6.2.6. P. & P. 15P.
4 Station 16 92. P. & P. 17P.

FAD 1;01/DimAnzai
',bidet 350. 13' r er with
single tweeter/mm.0,er.
20-20,000 Its. 16 watt
RMS. Available 8 or 15
ohm.. 57'50 each. P. 1
P. Vp.
Model 460. 13' . wiln
twin tweeters/croseover.
66-13.000 Ha. 8 watt
EMS. Available 8 or 15
ohm.. 90. 60 each. P. &
P. 25p.

TS 1012 Di -COTE
MONO HIDE IMPE-
DANCE HEADSET
Sensitive, carped,
&abatable keadbaud.
Magnetic, Impedance
2,600 ohms.

51.57 P. 5 P. 16p.
WI MIXER PREAMPLIFIER

5 microphone in-
puts each with
individual gain
controls nutting(
complete OtIllr5

facillUes. Battery operated. 91' x 5' x 3'.
Input. Mica: 3 3m V 50K ; 2 x 3niV 61(0 oho,.
Phone, meg 4mV 60K. Pbono orranuc
100mV 1 meg. Output 250InV 1001i.

12.07. P.  P. 20p.
1901 STEREO LISTEMING STATION

Fur balancing and
gain selection of
loudspeaker with
additional faclIP y
for literati headphone
switching. 2 gun

con rubs, speaker on -tiff slide match, stereo
headphone sockets. 6' x 4' x 21'. 1614.
P.  P. 16p.
PISS4-PICOTO ELECTRIC ELLAY -

SYSTEM
I ne pens., e warning
or counting spit®
consiiii ins of an enciter
and relay unit. Relay
unit has variable sen-
sitivity control and

ewitch for lutermittent alum operation.
(inciter M31. has removable Infra red filter
and A.C. outlet socket to operate begs,
counters, etc. 240V AC. Complete wall
cables and Instructions. 112.27 P. .5 P, ISp

230 VOLT A.C. SID
CYCLES RELAYS

Brand new. 3 sets of
changeover contacts at
6 amp rating. 611p each.
P. 5 P. 10p 1100 lots 1401
QMstit It ice svallable

SPECIAL OFFER!
SINCLAIR PROJECT 60
STEREO FM TUNER

The first tuner In the world to use the phase
lock loop principle -a. used for receiving
signal. from space craft became of Its vastly
Improved iiignal to noble ratio. Provides
fantastic result. even In difficult areas.
Tuning range 87.6 to 108MH.. AutomaUs
stereo indicator. Sensitivity: 201. AFC
range 200K Hs. Signal to noble ratio:
66tIB. Output voltage 2 x 150mV. Oper-
ating voltage 26-301. D.C. Sine: 93 x 40 x
207 . REC. LIST PRICE t25.
OUR PRICE E15.75 P. 26

p P.
ONLT

Oaregeololle offer- Sag now and NW over 19

SINCLAIR EQUIPMENT
Prolect 60.

fl r
Package
offer.. MI,   ;roe
2 x 230 amplifier, stereo 60 pre -amp, PZ5
power aupply. 615 05 Carr. 371p. Or with
PZ0 power supply 115 00 Carr. 371p. 2 7.60

amplifier. stereo 60 pre -amp, PZ8 power
supply. 90025. Carr. 371p.
Transformer for I'7.8. 90 971 extra.
Add to any of the above 64 46 for actire
alter unit and 1111-60 fur pair of 4416 speakers.
Project 60 FM Tuner Sib M. Carr. 371p.
All other Sinclair product. in nark.
21100 Amp 121 95 (..rr. 371p.: 3000 Amp
555.50 Can. 371p.: Neoteric Amp 143116

Carr. 371p IC12 1140 Post 10p
PROJECT 606 - 5007. Carr. 37p.

WHARFEDALE MID-
RANGE HI -11 UNITS
As used M world famous
system. 5' die. 1taipedance
4/ri ohms. High flux cera-
mic magnet. 20 watts
Brand new /1 60. Carr .:C;

II

RECEIVER
4 Bands cover-
ing 650kcis-30
me/s. B.P.O.
Built -In Speaker 220/240v. A.C. Brand now
with instructions. 815 75. Carr. 371p.
LAFAYETTE 111-400 SOLID STATE
RECEIVER

0 1 coerage

detector, variable

front end. 2 meek.
filter., product
kchr-30mc/s. PET
150-400kcia, 560

B.F.O., noise limi-
ter. S. Meter, Bandspread. RP Clain. 111. x
91' s 81'. 18 lbs. 220/240v. A.C. or 12r. D.0
Brand new with instructions. 61111. Can. 50p.

TE45 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.C.volts
15-1,500v. A.C. cults
15-1.500v. Resistance
up to 1,000 megohms.
200,240v. A.C. operation.
l'omplete with probe and
instructions.
11750. P. & P. 30p
Additional probes vad
able: B.F. 12 111; li.V
95 50

POWER RHEOSTATS
High muddy ceramic coustruction. Winding* embedded in vitreous
enamel. Heavy duty brush wiper. toot noon. rating Wide range
ex -stock. Single hole fixing, fin. dia. gnat.. Bulk quantities available.
25 WATT. 111/25/60/100/2501500/ 1000;1500.2500 or 6000 ohm., 10p, P. & 71
60 WATT. 11.1125/60/100/250/600/1000/2600 or 5000 ohms, 11'15 P. & P. 71p.
100 WATT.1/6/10/26/60/ 10/250,500;100 car '2600 ohms, 81.0 P. & P. 71p.

"YAMAISISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Lcw price . Immediate delivery

6-260 Gourd
Purpose Bench

Mounting
1 Amp 17 00

2.5 Atop 1805
6 Anip ill 75
A Anil, 115 90

10 Amp /22 50
12 Atop 123 GO
20 Amp 149 00

4 Ate

'wan

6-260/3 Panel Mounting
Amp 17 00

2.3 Amp 9035
Please add postage

ALL MODELS
INPUT 230 VOLTS,

50/60 CYCLES.
OUTPUT VARIABLE

0-260 VOLTS.
Special liscoun ts for quent.tr

G.W.SMITH &CO.(
10 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-837 2232
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-838 3715
257/258 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-580 0670
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

RAEn) LTD
CALLERS
WELCOME
MONDAY TO
SATURDAY
9AM-6PM

All Marl Orders to -
11.12. Pedd.roto,, Corer,
L.,,,tor. W.2

.Ted 01- 262 5562
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04GINEERS!

\NOE °g.t"Ell(1°(
101 cF1/4%c4PtI4GE

sio0zIsiskes.1.13°
The BIET Guide to Success should

be read by every ambitious engineer.
Do you want promotion, a better job, higher pay?
"New Opportunities" shows you how to get them
through a low-cost BIET Home Study Course. There
are no books to buy and you can pay -as -you -learn.
Send for this helpful 76 page FREE book now.
No obligation and nobody will call on you. It could
he the best thing you ever did.

CHOOSE A NEW FUTURE NOW!
MECHANICAL
A.M.S.E. (Meth)
C & G Eng. Crafts
C & G Fabrication
Diesel Eng.
Inst. Eng. & Tech.
Inst. Motor Ind.
Maintenance Eng.
Mechanical Eng
Sheet Metal Work
Welding
ELECTRICAL b
ELECTRONIC
A.M.S.E. (Elec.)
C & G Elec. Eng.
C & G Elec Inst
C & G Elec. Tech.
Computer Elec.
F lectronic Eng.
F lectrical Eng.
Install. & Wiring
MANAGEMENT It
PRODUCTION
Computer Prog.
Electronic Data

Processing
Estimating
Foremanship
Inst. Cost & Works

Accountants
lost arketingM

I
I ZIET

NAME
IBLOCK CAPITALS PLEASE
ADDRESS

Management
Motor Trade Man.
Network Planning
Personnel Man.
Production Eng.
Quality Control
Salesmanship
Storekeeping
Work Study
Works

Management

DRAUGHTSMAN -
SNIP
A.M.I.E.D.
Electrical

Draughtsmanship
Gen.

Draughtsmanship
Jig & Tool Design
Technical Drawing

Radio Servicing
Repairs

Transistor Course
TV Main. & Serv.

AUTO N AERO
Aero Eng

A.R.B. Cert.
Auto Engineering
Auto Repair
C & G Auto Eng.
Garage

Management
MAA/IMI Diploma
Motor Vehicle

Mechanics

RADIO Et TELE-
COMMUNICATIONS CONSTRUCTIONAL
C G Radio/TV/ A.M.S.E. (Civil)

Electronics Architecture
C & G Telecomm. Building

Technicians Carpentry & Joinery
Prac. Radio & Elec. Civil & Municipal Eng.

(with kit) Constructional Eng.
Radio Amateurs Construction Surveyors

Clerk of Works
Council Eng.
Health Eng.
Heat & Vent.
Hydraulics
Inst. of Builders
Inst. Clerk of Works
Inst. Works & Highway

Supers
Painting & Decorating
Structural Eng.
Surveying

GENERAL
Agricultural Eng.
Council of Eng. Inst.
General Education
Pract. Slide Rule
Pure & Applied Maths
Refrigeration
Rubber Technology
Sales Engineers
University Ent.

O.C.E. 58 '0' & 'A'
LEVEL SUBJECTS
Over 10,000
Group Passes

SEND FOR YOUR FREE BOOK
Etam

ins""P NOW'
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY ear

=M MEM =NI MEI NM Mil III= II= MEI IMMO
r To B.I.E.T. Dept. XXX

Aldermaston Court
Reading RG7 4PF

ISUBJECT OF INTEREST

Please send me book and
details of your courses in:

AGE

Accredited by the Council for the Accreditation of Correspondence Colleoes.

=le .111. MIMI Elle MI II=

I
I

Vary the strength
of your lighting with a

IIITCH

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
lame way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt L3.20. Kit Form L2.70
300 Watt I270. Kit Form 12 20

All plus 10p post and packing.
Please send C W.0 to:

DEXTER & COMPANY
5 ULVER HOUSE, 19 KING STREET,
CHESTER CH1 2AH Tel: 0244-25883

As supplied to H.t.f. Government Departments.

The New Styled
"MULTI -MINI" TWIN -VICES

An extra "Pair of hands" for
those tricky jobs

ASSEMBLY-SOLDERING-
GLUING-WIRING-DRILLING

ETC.
INDEPENDENT ADJUSTMENT OF

THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

JAWS WILL FIRMLY GRIP. ROUND,
FLAT, SQUARE. OR HEXAGONAL
PARTS.

TWIN VICE: LB 95 (25p P. & P.)
Also available
SINGLE VICE: CS 45 (2Ip P. & P.)
CANLEY ENGINEERING (SALES)

LTD. DEPT. C'El
OSBORNE ROAD. COVENTRY CV5 6EA

TEL: (0203)-77163/4.
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El-PRE-PAK
COMPLETE TELEPHONES

4".

EX. .G. P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p
POST & PACKING 35p EACH

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

ONLY Sop
POST Si PACKING 15p

TESTED AND GUARANTEED PAKS

52 4 27.. 50p0.

in 4 1,"04077.1Viatlf.pt:r.
WI 10

lame
Reed Switch... man types

BO 200 Mixed Capacitors. APP...
quantity. counted by weight

N4 250 Mined Resistors. Approx.
quanta" .unted by wesght

N7 40 Wirewe.z
values.

. Mixed
types

50p

50p

50p

SOp

SOp

H41 20 '47,3°41.r.1",t,, 11111): soP
1410 2 OCP71 Light Sensitive 50pPhone Transistor

H " 10 'CZ r;ad4Cgila"AVs ?ATM SOP
HIS 20 0020d0./p213 ricLO ken SOp

H IP 20 I Wan lens Died., SOPMixed_Voltag. 6.8 - 43V.

HIS 110° 11:Tied Diodes, Markeder
Geld

SOP
Unmarked.

14311 in Short lead Transistors, NPN sop
Seinen Planar eeeee .

UNMARKED UNTESTED PACKS

B 66 ISO Germanium Died. SOpMin. glass t7Pe
043 200 .71.1ateysi,ern.aart.;;;:',7,1,4. 50

Per,
11114 100 Silicon sse ex

6" so f441:11.1sgtii":;;...
S OS 50 S41.. Trans..e 0141h AMIP

2.706A. BSY9SA. etc.
B I so pc.4.,...raiTansistors

H O An 1SOmW. loner Died.
DO -7 Min. Glass Type

50p
SOp

SOp

50p
SOp

NI7 20 m3 ,.S.i:riCsen Stud Rectifiers, SOp

His so jamHA....sitiz...trino,o. SOp

me IS Sop

H2O 20 89126/7 Tyne Silicon R.tillers SOp
I an. plastic. Mixed vole.

1434 I C Power Transistors, PN11, Germ. 50p
NPN Silicon TO.3 Can.

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn any
0.1mA meter into  linear and
accurate rev. counter for any
or with normal coil ignition
system.

Eleach

4:v

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A' PNP Silicon alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic nopsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

ip ip
AC107 IS °CI% II
ACI26 IS 0C140 IS

ACI27 17 0C170 13

AC128 IS °CUT! 11

ACI76 20 0C200 15

ACYI7 -20 0C201 25

AF1.19 30 2N1302-3 15

AFIS6 201 2.13045 i7

AFI39 30 2.1306-7 10

BC154 213 2141308-9 11

5C107 -10 214311119FET 40

8C108 10 2.4416FE1 0 15

ICI% 10 Power
B IM If Transistors
BC 169 sk 0C20 40

11F1114 IS 0C23 15

11F274 10 OCIS 15

BFYSO Is 0C26 25

%Y35 II 0C20 10

B ST% Ii OC3S 15

arm el 0C36 17

B ST% ea ADI4f IS

B SY211 13 AUYIO 75

11SMA to 25034 15

0C41 IS 2N3055 40

0C44 I1 Dieds
000 10 AAY42 10

0071 ID 0095 07

0072 10 0079 07

0001 II 0081 07

OCOID i 1 0095 -07
0C113 III IN914 es

POWER TRANSISTOR
PRICE BREAKTHROUGH!
Plastic cased Silicon Power Transistors of
latest desigr. 40watts and 90watts. PNP

NPN types. All typo available at the
most shattoingly low prices of all
time. All ace fully testa& marked
and guaranteed!

1-12 13-2S 2640
40W NPN 20p lap 16p
40W PNP 2Ip 19p 17p
90W NPN 24p lip 10p
90W PNP ISp 23p 2Ip
PAK PAKS of matched pairs
MP40
40W + 40W 500 4111p leis
MP90
90W 1- 90W SO.

A CROSS HATCH GENERATOR
FOR £3n50 I I I

YES.. complete kit of parts including Printed
Circus Board. A lour petition .coach given
X-hach, Dots. Vertical or Horirertal lines.
1 Circuit design ler near coesarunion
and ...liability. This is a project in the September
edit.. of Practical Television.
This complete kit of pant costs
L3.30, post paid.
A MUST for Colour T.V. Alignment.

Our famous P1 Pak is still
leading in value for money.
Full o Short Lead Semiconductors & Electronic
Components, approx. 170. We gu- at
Ca 70 really high quality factors marked
Transatore PNP 6 NON, and a host if Diodes
& Rectiaers mounted on Printed Circuit Panels.
Inn mnenterKal Chart supplied to tere geneinformation

on the Transistors.
Meese ask for Pak P.1. Only 3.0.

IlloP&Pon this Pak.

FREE CATALOGUE

4

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

RELAYS FOR £1VARIOUS TYPES
P & P 25p

INTEGRATED CIRCUITS
1-12 13-15 16-S0

Clocked Flip Flop BMC931 20p 18p Ibp
Ex. 2.4 -input Buffer BMC932 12p 1 1 p 10p
2 4-inout Expander BMC933 lip 1 1p 113p

Hex. nverter BMC934 12p lip 10p
Hex. nverter BMC93S 12p lip 10p
Hex. nverter BMC936 12p I I p 10p
Hex. nverter BMC937 12p lip 10p
DNat C 13MC938 2Sp 23p lip
Div. ty 16 Counter BMC939 25p 23p 21 p
Hex. nvertisr BMC940 12p I 1p 10p
Hex. nverter BMC941 lip 1 1p 10p
Type 3 Flip Flop BMC942 20p 10p 16p

Ex. 24 -input Power 1311C944 lip lip 10p
Clothed Flip Flop BMC94S 20p 18p 16p
Quad Inverter BMC946 11 p 10p fp
Clot.. Flip Flop BMC948 20p 18p 16p
Quad Inverter BMC949 12p 11p 10p
Pulsed Trig. Binary BMC950 20p ISp 16p
Monostable Multivib. BMC9S1 iSp 23p 21p
Dual. K Flip Flop BMC953 20p ISp 16p
Dual. K Flip Flop BMC955 20p ISp 16p
Dual. K Flip Flop BMC956 10p 1111p 16p
Quad 2 -in tit Power BMC9513 lip I I p 100
2 4 -input Gato BMC%1 lip I 1 p 10p
3 3 -input NAND Gate BMC9o2 11p IOp 9

3 -input NAND Gate BMC9o3 12p I I p 10p
Audit Amp. 3w. SL403D LI-SO LI 40 LI 36
Linea. Op. Amp 709C isp 20p 'Sp
Decay  C SN7490 OS,. 60p 5Sp

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pit type At ISp each }Now new low profile
16 pie type at 16p each. f type

BOOKS
We leave a large selection of Refereno and
Tech. ical Books in stock.
These are lust two 01 our popular lines.
S.P.I Transistor Equivalents and

Sugstautes; 40p
This meludes many thousands of British
U.S.A., European and C.V. equivalents.

Postage and Packing 2Ip.

The Riffs Radio Valve & Transistor
Data Book 9th Edition; 7Sp
Characteristics of 3,000 valves and tubes,
4.500 Transistors, Diodes. Rectifiers aad
Integrated Circuits.
Send Or lists of these English publications.

IIIII MI MI 111. MI Ilk
mi".' P.m mewl toe the FREE al-Pre-Pah Catalogue.

NAME

IADDRESS

I MINIM JOI ORDER SO, CASH WITH ORDER I
PLEASE. Add 10p post and packing per order

limMIM111111.1111.11...0
OVERSEAS ADD EXTRA FOR POSTAGE

BI-PRE-PAK LTD DEPT. 0,112-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF

TELEPHONE: SOUTHEND (0702) 46344
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even/day
electronics

A GOOD QUESTION
But what, actually, is the difference between

electronic and electrical? Almost certainly every
reader has either posed this very question or has
had to supply the answer, sometime or another.

Seeing that electric current is the energy in-
volved in both electronic and electrical devices
and systems, the puzzlement and confusion exist-
ing in many minds is quite understandable. Yet
there is a clearly definable difference between
these two branches of science and engineering,
closely related as undeniably they are.

THE DIFFERENCE
Electrical apparatus and systems depend upon

electric current produced by the drift of elec-
trons within metallic conductors-"conventional"
electricity, in other words.

The whole science and technology of
electronics is based upon the special properties
of certain devices such as the valve and, more
importantly today, the semiconductor. In such
devices the conduction of electric current takes
place either through a vaccum or gas-as in the
case of the valve, or by a somewhat abstruse
process involving the movement of both negative
and positive "current carriers" within the con-
fines of a semiconductor material. The special

. properties and characteristics of these "elec-
tronic" devices make all of electronics possible.

Historically, electronics owes its original
development as a separate branch of technology,

Our December issue will be published on Friday, November 17

quite distinct from electrical engineering, to the
exceptional capabilities of the valve. This device
has largely, fallen into disuse since the arrival of
the modern semiconductor. The latter has
"taken over" and greatly enhanced the possibili-
ties and, thereby the prestige, of electronics.

GROUND WORK
Any study of electronics clearly involves

examining how these vital electronic devices
work and the manner in which they can be
applied to produce various useful functions
through different circuit arrangements. How-
ever, a prerequisite to such study is a good
general knowledge of the related subject, elec-
tricity. With this knowledge one can confident -
ally tackle the more intricate (and more excit-
ing) matters that are part and parcel of
electronics.

From enquiries we receive it is evident that a
straightforward explanation of electrical theory
would be welcomed by many beginners, as a pre-
lude to their immersion in genuine electronics.
We are therefore commencing this month a new
six -part series entitled Basic Electricity.
Although aimed primarily at those starting from
scratch, this series could provide a useful
"recap" of the subject for many others.

EDITOR F E. BENNETT ASSISTANT EDITOR M. KENWARD B. W. TERRELL B.Sc.
ART EDITOR J. D. POUNTNEY P. A. LOATES S. W. R. LLOYD

ADVERTISEMENT MANAGER D. W. B. TILLEARD

IPC Magazines Limited 1972. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fullyprotected, and reproduction or imitations in whole or part are expressly forbidden.
All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted arc those current as we go to press.Subscription Rates including postage for one year, to any part of the world, C2-35.
Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorio101-634-4452; Advertisements 01-634-4202.
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An instrument to test overall car
performance.

EVERY driver interested in his automobile per-
formance would probably like to have a

Dynamometer available for testing performance
but this would cost more than it would be worth.

There are low cost instruments for checking
timing, contact breaker point dwell time and
similar items but generally, these do not measure
the overall performance of an automobile.

But utter simplicity quite frequently offers an
answer which was unsuspected and that is the
case with the Auto Accelerometer! Without
measuring horsepower it does succeed in giving
an indication of overall performance by measur-
ing both acceleration and deceleration.

Increased acceleration obtained by adjusting
carburation or timing indicates an increase in
horsepower delivered to the rear wheels and a
measurement of deceleration can be a good
indicator of brake condition, road holding and
brake fade.

In one small, simple instrument, we have the
capability of measuring a wide range of perform-
ance parameters for the automobile.

For the avid enthusiast, it offers a means of
checking the total effect of various changes in
timing, carburettors, ignition systems and the
like while for the not so avid, it furnishes a
means of correcting bad driving habits and
generally monitoring performance.

PRINCIPLES OF OPERATION
Acceleration is normally measured in "g's."

Speed is a measure of distance travelled per unit
of time while acceleration is a measure of the
change in speed per unit of time. The first is
expressed as feet per second or miles per hour
and the second in feet per second per second or
miles per hour per second so that what is
actually being measured is the number of miles
per hour increase in speed per second.

The g, taken from the word gravity, is an
international unit defined as the acceleration pro-
duced on a dropped object by the earth's gravi-
tational field. In actual figures an acceleration of
1 g is equal to 32.2 feet per second per second or
22 miles per hour per second.

A pendulum responds in a very precise way to
the effects of acceleration at right angles to the
surface of the earth. That precise relationship
says that the tangent of the angle from the
vertical assumed by the pendulum equals the
acceleration!

If the pendulum assumes a 45 degree angle
from the vertical, the tangent of 45 degrees
equals 1 and the acceleration is thus lg. De-
celeration is determined in the same general
way.

The actual sensing device in the accelerometer
is a simple potentiometer (VR3) with turning
friction reduced to a minimum. There are any
number of more complex ways to make a sensing
device but this is by far the most straight
forward. To this potentiometer is added a
pendulous weight that will turn the potentio-
meter under acceleration and return to a known
resting point with minimum hysteresis.

CIRCUIT DESCRIPTION
The circuit (Fig. 1) is a simple bridge that is
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balanced to give a zero reading on MEI with
preset VR1. The pendulum is attached to the
shaft of potentiometer VR3 and as it pivots the
circuit is unbalanced. Potentiometer VR2 is used
to set the meter for full scale deflection with the
pendulum at 45 degrees from the vertical (simu-
lating 1g).

Diode D2 prevents reverse current through
the meter and could be eliminated with very
little chance of damaging the meter; it does
prevent reverse deflection. Capacitor Cl elimi-
nates any very fast fluctuations in the needle
reading.

Power is obtained from the automobile battery

Fig. 1. Complete circuit diagram of
the Auto Accelerometer. The pen-
dulum which senses acceleration
or decelatation is affixed to the
shaft of potentiometer VR3.

and is regulated by R1 and DI to approximately
10 volts.

THE PENDULOUS WEIGHT
A simple weight can be made of solder or

plumbing lead. A chipboard box will smoke when
the weight is cast but can be used as a one time
mould for this job. A brass bush that will fit on
the spindle of the potentiometer used, should be
obtained. Clean this bush with sandpaper and
flux it with some liquid flux. Insert it in the
corner of the mould made as illustrated in Fig. 2.

Melt the solder or lead in a suitable container
and pour it into the mould. Allow a few minutes

By Brice Ward
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All l ACCElf

MOULD TO BE FILLED
TO 1/2* DEPTH

BASE TO WHICH OTHER
PARTS ARE NAILED

BRASS BUSH WITH THE
SET SCREW IN CORNER
OF MOULD

Fig. 2. The mould used to form the pendu-
lous weight.

VR3

b

1

HOLE TO ENABLE
PENDULUM TO BE FIXED

SPINDLE
SUPPORTED
BY SIDE OF
CASE

Fig. 3. Mounting of VR3, the pendulum and
the Veroboard.

S2

MEI

o

A1/
BRACKET

0 A2 MOUNTING

;;47 A1°.

A3 *rk°

SI

1OFF/ON]

'ACCELERATION'

2 2

AS A3
REAR VIEW

OF 52

VR3

'DECELERATION'
COMPONENT
BOARD

VR3

PENDULUM."'

11

111111111

111111111

L-1 L.1
TO SUPPLY

'I2V)

Fig. 5. Layout and wiring of the complete unit.
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for the mass to cool and then, if you are satisfied
with the results, quench it under cool water.

The potentiometer used for VR3 should be one
of the types having a nylon spindle and should
rotate freely with very little friction. Install a
bracket on the potentiometer bush that is long
enough to allow the pendulum clearance to turn
(see Fig. 3).

The pendulum can now be attached to the
shaft with the setscrew in the bush and the
bracket fixed inside the case. A hole in the top
of the case will allow adjustment of the
pendulum after assembly.

A

B

0

C

0

H

J

K

K

J

H

F

E

C

A

S2a(2) S26(1)
S1 OV S213(1) ME1- S2b(2) ME11- VR3 WIPER

2 3 6 7 8 9 I 11 12

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

O

VR2 0
0
0
0
0

0 0 0 0 0 0 0 0 0

VR1

0
R2

0
O 0-4,
O 0 0 0 0 0 0

02

C

0
0
0
0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0
0
0

01 0 0

0 0 0
0 0
0101 0°
0 10 0

0

0 0
00 00 0 0 0 0 0 0

1 2 3 4 5 6 7 8 9 10 11 12

Fig. 4. Layout and wiring of the Veroboard.
Copper strips to the right of strip 11 are not used
and have not been indicated.

FINAL CONSTRUCTION
The layout and wiring of the Veroboard is

shown in Fig. 4. After cutting the Veroboard to
size and cutting the conductors as illustrated,
install and solder the components and wires
required.

Final assembly is illustrated in Fig 5. An edge -
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wise type meter is used. mounted in one side of
the case. The electronics can be installed any-
where In the case. Make sure that the diodes
and capacitor are placed the right way around
and take care not to overheat the diodes when
soldering.

The pendulum mounted on VR3 together with
the bracket.

Components ....
Resistors

R1 270!.
R2 1k12
R3 1k01
All 10% 1W carbcn

Capacitor
C1 201AF elect 12V

.4110P
TALK

Potentiometers
VR1 1ki2 skeleton preset (or normal carbon

-see text)
VR2 1k12 skeleton preset
VR3 1ki/ linear carbon (see text)

Diodes
D1 10V 400mW Zerer
D2 0A81

Miscellaneous
ME1 1 mA moving coil meter (any shape)
S1 S.p.s.t. toggle switch
S2 D.p.d.t. toggle switch
Veroboard 1.7 x 1.3 x 0.1 in. matrix, plumbers
lead or bar type solder for pendulum,
6ir. x 4in. x 21 n. aluminium chassis for case
VR3 mounting bracket, two way connector,
4BA fixings, connecting wire, brass bush

in. long to tit on VR3 spindle with a set
screw.
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Internal view of the prototype unit showing the
positions of components and the pendulum.

TESTING
Connect a source of 12 volts d.c. to the system

observing lead polarity. If not done previously,
adjust preset VR1 so that it is about half way
around its range. Now adjust the pendulum on
the shaft of VR3 so that it is hanging straight
down with the meter reading zero.

Using a 45 degree set square or a protractor,
incline either the base of the case or the
pendulum to 45 degrees and adjust VR2 for full
scale deflection on the meter.

Since the diode (D2) introduces some non -
linearity, it would be a good idea to make a
calibration chart by inclining the pendulum to the
angles illustrated in Table 1 and noting the meter
reading at these angles. It is worth noting that
a germanium diode, as specified, will introduce
less error than a silicon diode, due to the for-
ward voltage drop being less in a germanium
device.

INSTALLATION
Finally, install the unit, ensure that the shaft

of the potentiometer is at right angles to the
direction of travel of the automobile, that the
unit is level and the meter is installed where it

Table 1: Calibration Chart

Acceleration Angle in
in g degrees

o 0

0.1 6

0 2 11

0.3 17

0.4 22

0.5 26.5
0.6 31

0.7 35

0.8 38.5
0.9 42

1.0 45

Meter
Reading

0

1.0

can be seen. Connect the unit to the car supply
observing polarity and switch on. The unit is now
ready for road testing but before starting these
tests, be certain that they can be performed
with complete safety.

ROAD TESTING
A navigator should be called on to read the

meter. With the accelerometer set for accelera-
tion, have the navigator note the reading at
regular intervals (say every 5 m.p.h.) as you
accelerate in first gear. Then do the same for the
rest of the gears. It is best to make these tests
on a flat road and running in both directions

The plotted results should be a curve some-
thing like the one in Fig. 6. The crossover points
indicate the best gear change point in miles per
hour for each gear. For example, the shift from
first to second gear should be at about 32-33
miles per hour for this curve. If the car is fitted
with a rev counter these points could be noted in
revs per minute.

Testing the brakes can be done in the decelera-
tion position of switch S2. It may be necessary to
readjust VR1 which might also be mounted as a
potentiometer on the front panel to allow for
quick readjustment if required.

Drum brakes should indicate at least 0.5g
and disc brakes from 0.7 to as high as 0.9g.

Brake fade can be tested by making a repeti-
tive series of hard stops from 40 miles per hour
and comparing all the results. The results may
surprise you.

The unit can also be used to correct bad
driving habits. On a level motorway, for
example, at a set speed, the meter needle should
sit rock steady at zero. If it does not, you are
in all probability operating the accelerator pedal
without realising it.

The effects of motor oil can be checked. Oil
can, if viscous enough, cause a considerable
amount of drag and changing to another oil can
help. Tyre pressure, open windows and many
other things can contribute to drag and the
effects can be assessed with the accelerometer.

CI

Fig. 6. The graph resulting from the road tests
mentioned in the text. The best gear change
points occur where the graphs cross.
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OPEFULLY we will be address-
ing' a few new readers this

month. With the commencement
of the Basic Electricity series we
hope to gradually introduce some
new readers into the ways of con-
structional electronics. Although
this page may not be of great
interest to the very new begin-
ners who may not be buying
many "electronic" components
just yet, they will no doubt be
keen to find out about general
supply problems and of course
some of the new products men-
tioned are sure to warrant atten-
tion.

Having said that, we must
point out that we do not supply
components, only the written
word! If you have a component
supply shop near you they should
be able to supply most of the
components we use. For the
special components, or if there
are no supply shops near where
you live, you will have to send
for the parts to one of the many
mail order firms who advertise
in our pages.

Basic Electricity
All the components needed for

the first part of Basic Electricity
are obtainable from Woolworths
or most good electrical shops
(excepting the pencil). Just one
word of warning, if you want to
cut up some old batteries to see
just what is inside, make sure
you do it on plenty of news-
paper because it can be a very
messy process.

Beta Electronic Guitar
As you will see from the article

about Beta most of the require-
ments this month are for the
wooden parts, generally available
from timber yards-cut to size
and shape if you are lucky (see
text).

Other parts needed for the
construction detailed this month
are the six single machine heads,
a six -string adjustable bridge,
about four feet six inches of
standard fret wire, two strap
fasteners and a strap. When buy-
ing the machine heads make sure
you get three left hand and three
right hand ones, all these parts
should be available from a good
guitar shop.

We never cease to surprise our-
selves at what can be used in
building various projects, in the
past we have specified egg cups
and denture cleaning tablet tubes,
now we use two knitting needles
-or better still, as you only have
to buy one at a time, two crochet
needles. These needles are used
to form the finger position
markers on the Beta fretboard,
the sizes required are No 5 and
No 7. Make sure you get plastic
ones cf the colour you require.

Auto Accelerometer
Most of the parts for the Auto

Accelerometer are readily avail-
able. The meter does not have to
be of the edgewise type shown
but this type does provide a com-
pact, neat -looking finished unit.
The prototype case is a stan-
dard aluminium chassis, available
from some of our advertisers.

One point to watch is the type
of potentiometer obtained for
VR3. We recommend the plastic
spindle type for this job as they
are usually reasonably friction-
less.

Solder to make the pendulum
can be bought in rods-a garage
or hardware shop will sell you
this. Do not attempt to use multi -
core solder as you will find it very
expensive.

Transistor Tester
An extremely useful, simple

project that will probably be put
to good use by many readers, the
Transistor Tester therefore de-
serves a sturdy case and we
recommend the diecast type as
used in the prototype. With a
coat of paint this case is quite
presentable and very strong. No
real problems concerning corn-

ponents for this project, the Terry
clip used to hold B1 should be
available at most hardware stores.

New Products
Once again some interesting

new products have found their
way into our offices, one of which
is of particular interest to us
since a similar product ceased to
be made some time ago. This
product is called Norman Q -Strip
and is what we have previously
termed stick down wiring.

Q -Strip is a 18 inch wide strip
of copper with a thermo-setting
adhesive on one side. After a pro-
tective backing is peeled off the
copper is glued to a piece of com-
ponent mounting board and used
to form a circuit, in a similar way
to a printed circuit board.

Having tested some Q -Strip in
our workshop we have found the
adhesive to be good even after
two or three "re -heats". The strip
can also be stuck down if it is
accidentally lifted during de -
soldering. At 18p for 40 inches
this circuit strip should be popu-
lar. Available from most large
component suppliers in the near
future.

We are always receiving en-
quiries about cases and various
mounting and component hous-
ing problems for many of our
projects. One new type of case
which should go a long way to
help with many of these prob-
lems has recently been announced
by Vero Electronics Ltd. (the
Veroboard people). The case-
called Verobox-is made in
various sizes from extruded alu-
minium sections, each incorporat-
ing two circuit board or chassis
mounting strips. The extruded
sections interlock and are held
together by plain end plates and
self -tapping screws. Altogether 80
different size cases are available
ranging from 58 x 58 X 25 mm
to 208 X 208 X 200 mm.

The finish of the extruded sec-
tions is exceptional and the prices
range from approximately 40p to
over £4. The Veroboxes should
be available from most large sup-
pliers.
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N amateur electronics there are very few truly
redundant components; the odd transformer,

capacitor or even a piece of wire is harboured
against the day when it can be employed profit-
ably, lest the mere act of throwing it away will
evoke a well known law and a replacement will
have to be purchased. It is not unusual therefore
to find the radio control enthusiast still employ-
ing parts of equipment that has long been out-
moded.

This article is intended to familiarise the
beginner with components and published infor-
mation against the historical background of radio
control and to outline the scope of the hobby.
702

HISTORY
Radio control is almost as old as radio itself

but it had little practical meaning until the late
1940's; there were of course, controlled models
before the war and in America a radio controlled
model aircraft contest, but in general it was a
field in which only the intrepid and stalwart
could succeed. There were three reasons for this
-the high relative cost, the uncertainty of opera-
tion and what may be described as a psycho-
logical barrier.

The type of mind necessary for the painstaking
construction of a delicate model was not often
coupled with the brash inquisitiveness necessary

Everyday Electronics, November 1972



Control
of Models
for the development of the electronics-indeed
it was often found that a good modeller joined
forces with the local radio enthusiast to ensure
success.

It was necessary to use an expensive special
gas filled valve called "miniature". The valve
had a very limited life and it called for great
skill to adjust the circuit to maintain the
maximum sensitivity without the valve taking
excess current, leading to early demise.

Ferrite was a thing of the future so all coils
were on hand -made formers, capacitors were
often part -fabricated to save weight and high
voltage batteries produced from copper and zinc
sheet similar to Zamboni Piles. The electronics
finished at the point where the ( hand -made)
relay closed in sympathy with the on -off switch
on the transmitter, but then the electrics started.

In order to contro: various functions of the
model, electro-mechanical sequential systems
were devised-peculiar, delicate and often fiend-
ishly ingenious assemblies of bent tin and tiny
coils using twisted rubber bands as "motors".
There was no weight restriction on the trans-
mitter design so these tended to be large; the
power source being an accumulator and 120 volt
batteries. There was no question of the trans-
mitter being hand-held!

TRANSISTORS
Post war modellers with a developed know-

ledge of electronics soon set higher standards of
performance and the advent of the early tran-
sistors enabled them to develop systems superior
to, and thereby displace, some of the commer-
cially available equipment.

MODULATED CARRIER

RESULTANT AUDIO SIGNAL

Instead of simply interrupting the transmitter
output (interrupted carrier wave) the r.f. output
was modulated (Fig. 1) with low frequency audio
tones (modulated carrier wave) either sequen-
tially or simultaneously. Either method was easy
to apply to the transmitter but the difficulty lay
in separating out the tone information in the
receiver. Two methods were used, each "tone"
had an associated filter assembly and subsequent
amplifier and relay or alternatively a "reed
bank" or "reed relay" was used.

The reed bank is the equivalent of a number
of relays each with a mechanically tuned attrac-
tion plate in the form of a long, thin, springy
strip which vibrates as in a tuning fork. Each
reed of the composite device is fitted with a
miniature adjustable contact and when the
appropriate frequency is applied the reed
vibrates in resonance and makes repeated
momentary contact.

The problem of momentary contact is easily
overcome but the current rating of the miniature
contacts necessitates a further "slave" relay (or
transistor switch) for each reed or tone channel,
capable in turn of carrying the current required
by the actuator coils.

The device works very well indeed but needs
great precision in manufacture and is conse-
quently expensive, accounting for approximately
half the cost of an installation, and is relatively
heavy.

CONTROL SYSTEMS
The experienced modeller can make a model

perform quite complex evolutions even with a
system that can only give instructions such as

f 1001. MOD.

Fig. 1. Showing
low frequency
modulation of the
r.f. carrier wave.
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turn left-turn right: in a sense he achieves a
degree of proportional control by varying the
time ratio of the two instructions so that the
mean effect produces a result approximately cor-
rect; an aeroplane, for example, can be flown in
a multi -cornered circle. Possibly the best
example of this practice, still in vogue, is the
"galloping ghost".

Despite the proven reliability of the reed bank
its weight and cost led experimenters to use com-
pact ferrite -cored filter units from which a d.c.
output can be derived as a function of a para-
meter change of the transmitter tone. This "con-
trolled" d.c. is applied to a servo amplifier
driving a small electric motor geared down to
provide the necessary torque output. In this way
single channel proportional control is employed
to adjust, for example, the rudder of a model
boat to the correct angle for the model to move
in a true circle.

This is more than just a simple refinement.
Radio controlled aircraft models are structurally
different, in particular the dihedral, from the
free flight types, the proportional class being
capable of greater ease of operation to the extent
that an inexperienced modeller can be his own
test pilot rather than have the club expert fly it
first.

FREQUENCY BANDS
Multiple or simultaneous channels with pro-

portional control on some, have become practic-
able to the extent that several models are used
at the same meeting necessitating the use of
superhet receivers and different band frequen-
cies in order to prevent interaction. Each trans-
mitter and receiver combination has a pair of
matched crystals on one of the frequency bands
shown in Table 1 with an appropriately coloured
pennant fitted to the transmitter antenna.

An enthusiast can have several sets of crystals
enabling him to take part on any vacant band or
spot frequency and his transmitter is now fully

The single stick five function proportional
"Series Four" system manufactured by Flight
Link Controls Ltd.

transistorized making a compact hand held unit
-usually fitted with joystick type controls. The
highest tone frequency in common use is approxi-
mately 6 kHz and the band width occupied by a
transmitter modulated by this tone is 12kHz or
nearly half the separation between adjacent
secondary channels, e.g. red to red/orange
(Table 1) of 25 kHz. This is adequate for all
practical purposes but if a higher tone frequency
is used or the matched crystals are not exactly
on the band frequency then interaction is pos-
sible to an adjacent secondary channel.

Table I. Frequency Bands

Band Colour Frequency

Principal Secondary MHz

Brown

Red

Orange

Yellow

Green

Blue

Black

Brown/Red

Red/Orange

Orange/Yellow

Yellow/Green

Green/Blue

White

26.970
26.995
27 020
27 045
27 070
27-095
27.120
27 145
27.170
27 195
27-220
27-245
27.270

The band frequency on which radio control modellers
operate. The matched crystals of thi receiver and
transmitter being colour coded and a pennant of the
same colour used on the transmitter antenna.

Highly reliable commercial proportional equip-
ment is available both ready for use and in kit
form at prices from £40 to £350 dependent upon
the facilities offered. The superhet receivers,
often of foreign make, are produced at a figure
the amateur can hardly improve on, component
for component, and a saving of the labour con-
tent can only be made if a number of units are
produced, as for a club, since much time must be
spent in layout design alone. Similarly, the
servo units incorporating a miniature motor,
plastic gears etc., in a very compact and reliable
form are difficult to copy.

The amateur constructor has a free field with
respect to the transmitter, filter units etc., and
it is common practice for a mixture of commer-
cial and "home brew" equipment to be used, the
system being basically designed for five or six
channels but only one or two channels being
used until the cost of a further servo unit kit is
saved.

DIGITAL CONTROL
The complications of multiple filter units and

the advent of more specialized semiconductors
such as the thyristor, paved the way for digital
control; instead of varying the modulating tone
frequency of one channel to effect a control, the
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SWITCHED CARRIER

SIGNAL OUTPUT

tone frequency is constant but is sent in variable
length bursts (Fig. 2). The length of the burst or
pulse being measured and converted to a d.c.
output.

The attraction of the system is its basic simpli-
city and the avoidance of the difficulty of winding
and accurately setting up filter coils. The dis-
advantage, is the necessity for synchronizing and
sequence circuitry to ensure that the control on
the transmitter always operates the correspond-
ing model function. Present day technique is
coupled with the availablity of cheap integrated
circuits.

The number of channels that can be used with
modern integrated circuit techniques is limited
by fundamentals rather than cost: the rate at
which a control output can be changed is propor-
tional to the rate of measurement and hence to
the number of pulses per second. If a slow rate
of control is satisfactory about 12 channels may
be used but if a faster rate of control is desired
fewer channels must be used -6 is normal or the
mean pulse length is reduced which means that
the bandwidth of the system is increased to the
limit of the commercial receiver. The immediate
future is likely to provide more complex inte-
grated circuits at reasonable prices.

Two transmitter frequency ranges are available
26.96-27.28 MHz and 458.5-459 5 MHz; the
higher frequency range being long regarded as
the domain of radio enthusiasts but is now a
practical proposition with modern transistors:
the future therefore may bring both frequency
ranges into general use, the h.f. one being for
the enthusiast with all proportional 10 channel
equipment.

The Quantum Six uncased transmitter available
in kit form from Remcon Electronics.
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Fig. 2. The basis of the modern digital
control system. The carrier wave is
switched and transmitted in variable
length bursts.

101111111111111111,

An exploded view of the Quantum Six receiver.

LICENCE
In order to operate a radio control transmitter

a licence must be obtained from the Ministry of
Posts and Telecommunications. This costs only
£1 .50 for a five year period and is well worth it
considering that in the absence of a licence the
authorities can fine and also confiscate all the
equipment.

A form should be obtained from the Ministry
of Posts and Telecommunications, Radio Regu-
latory Division (Amateur and Special I,icencing
Branch), Waterloo Bridge House, Waterloo
Road, S.E.1.

In completing the form note that the equip-
ment is licensed for an area defined by a 5 mile
radius from a specified point; this can be varied
by notifying the Post Office Telephone Manager
for the Telephone Area of the alternative site:
several sites may be in regular use simply by
making standing notifications.

The regulations specify a "satisfactory method
of frequency stabilization ... measurement. . ..";
in practical terms this means that the oscillator
should be crystal controlled using a frequency
marked miniature 3rd overtone crystal with
matching tuning networks for 26 29-27  28 MHz.
The emissions allowed are class Al, A2, Fl and
F2, the meaning being:-

Al Telegraphy by on -off keying: the r.f.
carrier not being modulated but just
interrupted.

A2 Telegraphy by on -off keying of either the
modulating audio frequencies or the
modulated carver.
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Components incorporated in a typical modern
servo unit. (Remcon Electronics)

Fl Telegraphy by (unmodulated) frequency
shift keying.

F2 Telegraphy by on -off keying of either the
modulation or carrier frequency shift.

The power output is restricted to 1 5 watt
(26 96-27 28 MHz) maximum (mean) effective
radiated power; if an antenna other than the
usual loaded Marconi type is used this figure
must be derated by the gain of the antenna. If
100 per cent amplitude modulation is applied
to a carrier the peak power is increased four
times, the r.m.s. or mean power being V2 x 4
times the unmodulated carrier.

In the case of a valve type transmitter the
unmodulated r.f. power can be taken as the d.c.
anode volts multiplied by the d.c. anode current.
In transistor transmitters, unless specialised
transistors and circuitry are employed, the
maximum obtainable unmodulated power is of
the order of 0 5 watt for 12-15V supplies. In
general a simple output stage is capable of
approximately 250 mW r.f.

RANGE
The maximum range of a transmitter can only

be properly quoted in relation to a given receiver
of adequate sensitivity, and this presupposes
that all factors, including the disposition of the
antennas, are favourable.

For indoor (very short range) applications a
transmitter with an output stage capable of 200
mW feeding a simple 30 inch rod antenna is
adequate. If the same transmitter and antenna is
used to control an aircraft it will be found that
the range varies markedly with the disposition
of the receiver antenna, and other factors and
may be as low as 200 yards. In order to provide
an adequate range with a factor of safety to
provide for contingencies such as changing
battery volts, detuning due to vibration, etc., the
power output should be increased and a matched
and efficient, loaded antenna used.

The super -regenerative receiver is easily made
and has high sensitivity, its great disadvantage

being that in regions of high signal strength it
can be "pulled " easily, responding to any signal
close in frequency to the one it was tuned to.
In practice this means that a more complicated
and expensive superhet receiver should be used
whenever two models are operated in close
proximity, e.g. boats on a lake.

The novice could well be advised to start by
controlling a model boat where there is little
weight restriction and control failures are not
disastrous. Simple equipment is all that is neces-
sary with one or two channels only, for control-
ling the rudder and engine speed.

If starting completely from scratch a digital
system could well be considered since the system
could be extended at a later date. It may be
thought that a digital system even with only two
channels and servoamps is basically too expen-
sive, in which case a simple single channel sys-
tem could be considered.

SUPPLIES
Initially dry batteries may be used for a ven-

ture into model control but for serious modelling
and with regard to the safety factor and
economics Deacs or rechargeable cells must be
used. These have the advantages of lower
internal resistance, a good power to weight ratio
and, after the initial outlay, insignificant running
cost.

Deacs may be charged with care from a
"trickle charger" but it is usual to construct a
special light duty unit for the purpose which
makes use of the Deac characteristic to prevent
over -charging.

The complete six channel proportional system
from Remcon Electronics Ltd. The system is
available in kit form.
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TEN weekly lectures in basic electronics was
the course started by development engineer

John Matthews at Hilderstone Adult Education
Centre at Broadstairs, Kent, in September 1971.
On completion of this first course entitled "Tran-
sistors and Semiconductor Devices" many of the
students suggested a follow-up course and,
because of this, further courses are planned for
this year.

The course held was one of theory and prac-
tice and John explained fully the function of
most common components from the diode up to
an integrated circuit. Visits to local electronics
firms were also arranged whereby the students

Some of the students who took part in the
"Transistors and Semiconductor Devices"
course being given constructional advice and
instruction from John Matthews (standing). The
students are, from left to right back row first:
M. Fenney, I. Stockdale, V. Lane, R. Collins,
M. Kennedy, and J. Wood.

/r

Another look at an
electronics evening
class.

could get some insight into "industrial" elec-
tronics; these helped to stimulate interest and
provide background knowledge.

For practical projects some of the EVERYDAY
ELECTRONICS circuits have been used together
with other designs. The students who took the
first course come from jobs as varied as the pro-
jects they have constructed-from electricians
to hovercraft pilots, and from chemists to
draughtsmen.

Many of these studer_ts will be taking further
courses, and any reader interested in taking part
should write to John Matthews, care of Hilder-
stone Houcr. Brnadctairc. Kent.
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guide to circuit
Transducers

I RCH.N

RPH

<x 3 EN

'F-1RPH

-H
2

i) MK

3

10-{ MK

4

Head for magnetic tape or drum
1 (monaural record or replay)

Erase head for magnetic tape or
1 drum

2

RPM

Stylus operated piezo - electric
stereo pick-up for reproducing

Stylus operated stereo pick-up
for reproducing

Microphone (mono)

Microphone (stereo)

IL
Headphone, stereo (one wire from
each side for mono)

5

IL

6

C(4
LS

7

Cli(1.
Lsimic

8

Earphone, mono only

Loudspeaker

Loudspeaker, microphone



symbols . . . part 5
78

9

(()-10)

11

12 13 14 15

Semiconductors
Semiconductor pn diode (Note:

anode cathode the cathode end of most diodes is
usually marked with a plus sign

9
or a red spot or band)

a k

9

mut mt2

3
Diode used as a capacitive device,
for example varactor

Tunnel diode

Unidirectional breakdown diode,
voltage reference diode, for
example Zener

o Bidirectional diode, diac

11

CSR Controlled semiconductor recti-
fier, thyristor general symbol

12

CSR Reverse blocking triode thyristor,
I) gate

13

CSR Reverse blocking triode thyristor,
p gate

CSR

14

15

Bidirectional triode thyristor with
two main terminals and trigger
gate, triac



The Beta guitar incorporating two electronics effects.

ELECTRONIC

GUITAR
Brian W. Terrell B.Sc

WITIOLT dcublt, one of the most popular
irsttuments of recent years and stir_

today. the decric guitar. I:s porularity is
ea;ily seer_ by locking at and tistening to the
ecords :n one of the national reand sales charts

5nd thr.: almc.-st every record features a guitar
cstly E-ectric, in one form or anottr in con -
action with a- accessory such as fun, tremolo
trato, dvaa-waa. treble boost etc., which are
tier built tie amplifier or sel-contained
3 box situate4 on the floor and foot -operated.

WHY DO-IT-YOURSELF?
Guitir_ and effects boxes are 3o reaJily avail-

able in f.-0 many shapes, sizes ird forms that
one may 3-4C "w:iy build your own?'

Per-:_aps the short answer to tl is is cost.
Guitars -3 begir with can be very ccstly. prices
rat ging lip to 00) or more for ones commer-
cially available ace: even more in same cases for
"custc:n built jelS".

An average Dri:e to pay for a reasonable
ins:rument is a&m: £40.

Effects boxes 3e -ti to cost a lct of money for
whit they actuary consist of-electronically
speaking-but are probably worth the enjoyment
anc satisfaction they give to their owne.:-.5 (and
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fans). Typical prices for the common effects
boxes vary between £7 and £15.

Other factors, leaving cost aside, stem from
the fact that musicians like to be individualists,
and own equipment (providing its good) that
others don't. This is what you can do by building
your own guitar, and add your personal
"touches" such as pick-ups and positioning,
controls and location, colour and other refine-
ments.

ELECTRONIC
The guitar to be described here, and known

as Beta, is a guitar with a difference. It differs
from most other solid electric guitars in so far
that it has electronics effects built into its body.
These effects can be brought into operation by
the flick of a switch whilst playing. Both units-
fuzz and treble boost-are powered by a single
PP3 battery located in the control recess-but
this will be fully described later.

It is therefore quite in order to call the Beta
an electronic guitar-it is different already.

WOOD
The wood content of the guitar, as can be

seen in Figs. 1 and 2 on the blueprint enclosed
in this issue, is essentially three pieces of wood,
the body, the neck and head (made in one) and
the fretboard. The choice of material is im-
portant but not critical.

In all cases the wood should be of the hard
variety such as oak, teak, beech, etc., the impor-
tant properties of these woods being that they
have a close grain, are strong, do not distort or
split easily under strain and can be engineered
more accurately than softer woods.

Bearing in mind the cost and availability of
these materials, beech was chosen for use in the
prototype for the body, and neck and head com-
bination, and teak as that for the fretboard since

The guitar body in early stage of construction
showing stem recess cut out.

the latter is slightly softer in some respects as
is required for fixing the fret wire in position.

For the body you will require a piece of beech
about 13in. by 17in. by 2in. thick. For the neck
and head combination a piece of beech 30in. by
3in. by 2in. with grain along the length, and a
piece of teak board approx. 20in. by 212in. by
'4in. for the fretboard.

BODY OUTLINE
Begin construction with the body of the guitar.

Transfer the outline shape of the guitar from
the blueprint, Fig. 1, to the piece of beech wood
(do not cut the blueprint).

This can be done in two ways by (i) tracing
the outline and sticking the tracing on the face
of. the wood, or (ii) place a piece of carbon paper
on the wood face, place the blueprint on top
and follow the outline on the blueprint to give
a direct transfer onto the wood. These methods
can also be used with all the other full-size
drawings of the guitar parts.

Whichever method is used for the body, ensure
that the centre line is clearly scribed. The centre
line is marked in Fig. 1.

When the prototype was being constructed a
very useful tool was a G -clamp. It is recom-
mended that one of these be used to make the
work easier.

CUT-OUTS
With the outline and centre line clearly

marked, clamp the body wood down tightly on
a bench top, top side up, and mark out the
positions of the stem recess as detailed in Fig. 1.

Cut out this recess and drill the six holes in
this recess labelled "C".

Mark out the positions of the two pick-up
recesses, the tailplate recess and cut out as
detailed, using mallet and chisel.

The two switch slots on the face of the body
should now be marked and made. These are best
done by drilling at the ends of the slots and
chiselling out the remainder. Note that the slot
nearest the tailplate position is to be right
through the body whilst the other is only halfway
through from the front face.

Now mark and cut out the channel to accom-
modate the cables from the switches and pick-
ups. This channel terminates near the rear pick-
up in a 38in. diameter hole drilled right through
the body.

In the channel section linking the upper switch
recess to the upper pick-up recess, lay in a
length of '4in. plastic tubing such as that used
for petrol pipe. Fill in around this tube with a
filler such as plastic wood. This tube is to allow
the cable for the effects switches to reach the
control section.

When all these cut-outs have been made, the
body can then be cut to shape, slightly oversize
to allow for cleaning up.
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With the prototype, the body was cut using
ordinary hand saws, chisels and files but took
considerable time and effort-but this was
justified by the end result. If you can get the
timber yard or shop where you purchased the
wood to cut it for you on their bandsaw, this is
recommended.

Whether hand or machine cut, the edges will
be rough and will have to be shaved down and
smoothed. It is recommended that the smoothing
is left till later. Shaving can be done with plane,
Surform, rasp or rough file. You will probably
end up using all of these tools for different
parts of the body.

There are two further cut-outs to make, one
on the edge and one to the rear face of the body
for the jack socket and control section respec-
tively. These should now be marked, cut and
drilled as indicated in Fig. 1.

The rear face of the body showing the cut out
to accommodate the electronics and controls.

The control recess, which is 1'2in. deep into
the rear face of the body is to be made first
and is easily done with chisel and mallet, but
care should be taken where the recess comes
dose to the body edge. The shape and position
of this recess is shown dotted in Fig. 1-do not
forget the 'sin. deep lip for holding on the
backplate.

The 78in. diameter hole for the jack socket
should be drilled from the edge through to the
control section recess as detailed in Fig. 1.

Mark the positions of the four 'D' holes and
drill through to the control section. Leave the
body to one side for the moment.

NECK AND HEAD
Referring to Figs. 2a and 2b on the reverse

side of the blueprint, the neck and head are
shown in front and side view (left and right
respectively). The neck and head are to be made

in one. For this use the piece of beech size 30in.
by 3in..by 2in.

Begin by marking out the side view of Fig. 2a
along the 30in. by 2in. side of the length, aligning
the face where the fretboard is to be attached
and the end opposite the head with the corner
of the length of wood.

Now use Fig. 2b side view (head profile) to
transfer this shape to the top of the neck so
it is now in one piece. You should now have the
profile of the complete neck/head assembly.

Saw the slope on the front face of the head
and smooth with plane and sandpaper.

Draw a line right down the centre of the 30in.
by 3in. face, including the sloping head. Next
mark out the front view of the neck and head
about this centre line making sure that both
views line up on the wood length.

The next job is to cut out the neck/head-
leave the nut slot for one moment. Once again,
if a bandsaw is available it is recommended
that this be used, otherwise handsaws. chisels
and rasps will be needed.

The method of cutting is left to the constructor
to suit his own skills. Whichever method is used
cut slightly oversize, it can be planed and filed
to final shape later.

JOINT
Plane or chisel the end of the neck that is to

fit into the guitar body to give a tight fit-but
not too tight. Ensure that the centre line through
the body lines up with that along the n&ki head.

When satisfied with the joint, mark through
from the back the positions of the six 'C' holes
and then drill these lin. deep into the neck
with a 18in. diameter bit. Replace the neck and
secure to the body with six 2in. long No. 10
screws. Screw in fully. Now that the screw
threads have been established remove the neck
and commence rounding off the back side of the
neck as indicated in the cross-section of Fig. 2b.

Photograph of the sloping head of the guitar
with holes drilled to position machine heads.
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Photograph of the neck section that fits into
the guitar body.

This is best done with a heavy duty half -round
file or rasp.

The regions where the head joins the neck,
and the neck joins the body, should be shaped
as indicated in Figs. 2a and 2b, and the photo-
graphs of the neck/head assembly. Shave the
neck and head right down to the markings. The
hard work is now over.

FRETBOARD
The fretboard is made from a piece of teak

although mahogany would be just as good. Cut
the board to the correct length but leave over-
size as far as the width is concerned.

Place the blueprint, Fig. 2a (left hand side)
over the teak board and hold flat in position
with drawing pins at each of the "E" and "F"
holes. Using a large pin, prick through the blue-
print along the centre line and either side of it
at the 19 fret positions. The line to prick through
for the fret saw line positions is the thin dotted
one between the two close thick ones which
represent the frets themselves.

Remove the drawing pins and blueprint from
the fretboard and using the pin pricks draw in
the centre line and the fret position lines. The
eight holes at "E and F" will have been marked
with drawing pins. Drill these holes as detailed.

With the neck screwed into the body, place

the fretboard on the neck, line up the centre
lines and secure in this position with two small
round -headed screws through two of the drilled
holes in the fretboard. These screw holes are
essential for locating the fretboard in the correct
position when glueiag in place later. Shape the
fretboard to that of the neck.

Now, using a fine sawblade, cut the slots
along the fret position lines (19). Make these
slots about 'Hin. deep. Remove the fretboard
from the neck and lay on a flat surface.

Materials
Wood

SEE

Beech 18 x 13 x 2in. (body)
Beech 30 x 2 x 3in (ne:k/head)
Teak 20 x 24 x fin (fretboard)

Fretwire
4ift. standarJ

Perspex
12 x 12 x *in. (scratch plate and switch covers)

Aluminium
34 x 2 x kin. (tailp'ate)
}in. dia. tube 3kin. long
11 x 1 x (jack socket cover)

Steel plate
44 x 24 x in. (stem support plate)

Plastic tubing
2 x ;in. internal diameter

Plastic rod
14 x +in. diameter
11 x Ain. diameter (No. 5 & 7 crotchet needles)
(finger position markers)

Screws and Bolts
2in. long countersunk (6 off)
tin. long countersunk (4 off)
lin. long round headed (2 off)
4-iin. long, thin chromium plated for fitment
attachment (24 off) fir. long, copper or brass
plated (4 off); tin. long 4BA (2 off)

Miscellaneous
Adjustable bridge; strap; strap fasteners
(2 off); individual machine heads (6 off); set
of steel strings (6); adhesive, filler and sand-
paper.

   
SHOP

LIB

The complete neck/head assembly with completed fretboard glued in position. Shows the
"shaping" at the neck/head and neck/stem regions.
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Cut the fretwire in lengths to suit each fret
position and push the wire in position from
above. It must be a tight fit, and it should be
necessary to have to tap them in with a small
hammer or press them in with the aid of a metal
vice. They must be pressed in as far as possible.

When all the frets are in position and fully
sunk in, apply some adhesive to the fretboard
(rearside), Evo Stik is ideal, and with the help
of the two screw threads in the neck, locate in
the correct position and allow to set with the
screws tightened.

FRET ALIGNMENT
When set firm remove the locating screws and

file the ends of the fret wire flush with the
edge of the fretboard/neck, and then chamfer
each end of the fretwire (including the fret-
board) so that you cannot feel the presence of
the fret as you run your finger down the edge
of the fretboard.

When you are satisfied with all the frets, file
the tops off them so that there is about '16 to 132in.
flat. Finish off with coarse and then fine emery
cloth so that the frets are free from file marks.

Place a flat edge along the top of the frets,
spanning all of them, and determine if any are

The Beta nearing com-
pletion of the "raw"
state.

high; if there are, file to correct. Further filing
may be necessary after fitting the strings.

The "E" and "F" holes at various positions
along the fretboard are for finger positioning.
In the prototype these were filled with short
lengths of white plastic knitting needle, and
glued in.

Now cut out the slot to accommodate the nut
(Fig. 2a).

Examine the machine heads you have obtained
and see if the locating holes shown in the head,
Fig. 2b, are satisfactory. If so, drill these
positions to suit diameter of machine head
spindle, if not, re -position and drill to suit.
Secure the machine heads in position.

With reference to Fig. 4 make the nut. This
should be made from a plastic material such as
Perspex. The width of each slot should be made
to suit the diameter of the strings to be used.
The depth of the slots should be cut so that the
strings, when fittted, will just clear the first
fret when taut. This may have to be done by
trial and error later so this fitment should not
be glued in position at the moment.
Next month: d !tails of guitar fitments and pick-ups.

PLI-ASEs TAKE NOTE
Cassette Tape Power Supplies-page 641

Eig. 3. (October issue). The wrong circuit symbol
was shown for the Zener diode D 1. See Guide To
Circuit Symbols in this issue.

Reactomatic-page 651. In the text reference is
made to VR4, this should be VR1.
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BASIC
Electricity

1 The Battery
How many appliances have you at home at

this moment which need batteries to
operate them-torch, radio, shaver, model car
etc? You must sometimes have asked yourself
how these batteries work and how a current is
produced by them.

DRY CELL
If you can unearth a small dud 1.5 volt

battery - or dry cell as it is called - carefully
dissect the outer steel case, cardboard sleeve and
zinc container. Having done this you should be
able to identify all the parts shown in Fig. 1.1a.

Notice that the inner container is grey zinc
metal and the metal cap terminal at the top is
connected to a carbon rod which runs the length
of the inside. Around this rod is a moist, black
mixture of manganese dioxide powder and
ammonium chloride crystals. Although this is

Fig. 1.1a. Shows the internal construction and
composition of a "dry" cell.

METAL CAP (+ye)

L

PITCH SEAL

CARBON ROD

MOIST MANGANESE
DIOXIDE AND AMMONIUM
CHLORIDE

ZINC CONTAINER (-ye)

By Maureen Birch

called a dry cell the chemicals inside it must be
damp for it to work properly.

You will know from experience that dry cells
come in all shapes and sizes. It is obvious that a
large cell must contain more chemicals and
therefore it lasts longer. but increasing the size
will not increase its voltage. The output from a
single dry cell is 1.5 volts and if more is needed
many cells are joined together. Thus the 9 volt
battery of the type used in transistor radios etc. is
six layer type cells stacked inside one case and
connected in series so that the carbon of one is in
contact with the zinc plate of another Fig. 1.1b.

CHEMICAL REACTION
Now we come to the crux of the matter-how

does the cell produce an electric current? The
battery contains a supply of chemicals which
react together to create a cloud of small particles

Fig. 1.1b. Stacking of six layered cells to make
a 9V battery.

+ve TERMINAL

PAPER
SEPARATOR

ZINC
ELECTRODE

MIXTURE OF CARBON,
MANGANESE DIOXIDE,
ZINC AND AMMONIUM CHLORIDES

-ye TERMINAL

METAL JACKET
FOR PROTECTION

WAX SEALING
COMPOUND

WIRE CONNECTING
ZINC BASE PLATE
TO -ye TERMINAL

PLASTIC CELL
CONTAINER

ZINC ELECTRODE
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called electrons around the zinc case and at the
same time the carbon rod has a shortage of
electrons. Electrons are small negatively charged
particles. Therefore we say that the zinc case is
the negative terminal and conversely the carbon
'rod is positive.

When the cell is connected to a bulb the
electrons flow away from the zinc case through
the bulb and back to the carbon rod in an
attempt to even things up. This is a continuous
process because the zinc case immediately pro-
vides more electrons to replace those that have
just left. This is a very simple explanation but it
leads us to one important and basic fact-that an
electric current is a flow of tiny negatively
charged particles. Later, when we are talking
about the magnitude of current we shall use
units called amperes to describe it.

When the chemical energy which produces the
electrical energy is used up, the battery is said
to be flat and the current fails. It is possible to
"refill" a used cell but this is not easy and is not
worth the trouble. The zinc case is used up in
the chemical reaction and in modern cells the
thickness of this case is not very great-thus
ultimately it may become completely eroded
away-this leads to the cell leaking.

ELECTRONS
Before we go any further we must consider

in more detail the electrons which we have only
mentioned briefly so far. All matter surrounding
us whether it is solid, liquid, or gas is made up of
atoms and an electron is a small part of an atom.
Most atoms contain many electrons travelling at
great speeds in orbits around the centre, or
nucleus as it is called-rather like planets travel-
ling around the Sun. Each electron has a negative
charge and the nucleus contains enough posi-
tively charged particles-called protons-to
balance the electron charges; thus the atom as
a whole is neutral.

If we now return to our dry cell producing a
current and running a light bulb, it is clear that
as the electrons leave the zinc plate on their
journey to the bulb and then back to the carbon
rod they must travel in a substance which will
allow the flow to continue easily. Such substances
are called conductors and gold, silver, and copper
are particularly good. Gold and silver are
obviously too expensive to use for wiring and so
copper is extensively used.

Insulators are substances which do not con-
duct' electricity and these are used to cover
conducting wires-rubber and plastics are
examples of these.

Now what, you may be asking, is the difference
between copper and rubber that makes one a
conductor and the other an insulator?

CONDUCTORS AND INSULATORS
To understand this problem we must think

about the atoms which make up these sub-
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Fig. 1.2. Simple experiment to illustrate the
principle of "current flow" in a "circuit".

stances. Some of the electrons in a conductor,
such as copper, are very loosely held in their
orbits and can be made to drift along if they
are pushed by the electrons coming from a
battery. These loosely bound electrons *ill be
pushed from atom to atom until they find one
with a shortage, or an electron may secure a
place in an atom by pushing out another electron
which will in turn move on to find itself a home.
It is important to understand that the electrons
which set out from one end are not the same
ones which reach the other.

Insulators, on the other hand, do not have
loosely coupled electrons, and thus are not able
to carry a current

One confusing fact about electricity is that, by
convention, current is said to flow from the posi-
tive to the negative terminal of the battery
although, as we have seen, it is a flow of
electrons in the opposite direction

Fig. 1.3. Introducing a resistance into the circuit
of Fig. 1.2, by means of the graphite through a
lead pencil, dims the glow from the bulb.



THE CIRCUIT
We have said that for a current to flow, we

must have a source of current e.g. a battery and
wires made of conducting material (copper), but
there is one other important condition which
must be fulfilled, and this is that the current
must have an unbroken path, or circuit as we
call it, in which to travel. We call this unbroken
path a closed circuit and in our homes most of
the electrical apparatus is fitted with a switch
which will open or close the circuit as required.

EXPERIMENTS
At this point you can do some simple experi-

ments. Obtain two 4.5 volt batteries with screw
terminals-this makes the attachment of wires
much easier-a 6V 0.12A torch bulb, a holder
for the bulb and some insulated flexible wire-
one of the cores from ordinary lighting flex will
do.

Connect the batteries to the bulb as shown in
Fig 1. 2-they will provide us with 9 volts. Notice
that the bulb glows brightly as the current is
flowing in copper wire. Now introduce a lead
pencil into the circuit ( Fig 1. 3)-lead pencils
have a core of graphite. Hold the wires at either
end of the core of the pencil (not on the wood)
and notice that the lamp still lights but not as
brightly as before This is because graphite is not
as good a conductor as copper. It is providing
a certain amount of resistance to the flow of
electrons

We can show this even more dramatically by

Ruminations
By Sensor

Away from it all
I think that most of us feel the

need to withdraw ourselves occas-
sionally from our surroundings,
mentally at least, and retire into
our own private world. One can
soon become oblivious to every-
thing going on around if deeply
involved in some absorbing pur-
suit. Electronics can be a most
satisfying hobby because it em-
braces so many arts and sciences.

The amateur woodworker can
express himself in the construc-
tion of cabinets for his electronic
gear while the would be metal-
worker can indulge himself in the
creation of chassis and cases.
Those who prefer to experiment
with circuits can do so with

Fig. 1.4. Using an old electric fire element as a
resistor.

substituting the element from an old 1 kilowatt
electric fire for the pencil graphite, Fig. 1. 4. If
you use the whole length of the element you will
be introducing a lot of resistance and the bulb
will glow dimly. Use less of the element wire and
the bulb will glow brighter thus showing that the
circuit resistance is less. Later on we shall give
numerical values to resistance and we shall use
units called ohms.

Next month: Current flow through liquids.

simple "breadboard" construction
"just to see if it works". One may
become interested in circuit de-
sign, or merely build from pub-
lished designs. The hobby can be
enjoyed at any level, just as one
wishes.

A place of one's own
As a boy, most of my electronic

projects were built upon the
dining room table. This meant
that I was required to clear the
table for each meal and there-
fore could not easily embark upon
a large project. When I started to
build my first large project I first
bought a cheap card table and
this became my bench. It stood
in a corner of the room and work
could be started or stopped just
whenever I wished-a great im-
provement over the dining room
table.

If space permits, a room of
one's own for a workshop, has
definite advantages; I once saw
a tiny workshop created in a
cupboard under the stairs. There

was just room for one person and
a small seat and a bench, like a
shelf, but it served the purpose
admirably.

When visiting a friend who
had just moved into a new house
I was invited conspiratorially to
"follow me'. He produced a pair
of stepladders and led the way to
the loft space, there, around the
central chimney stack, he had
built a bench and storage cup-
boards for tools and components.
"I can get away up here," he
said.

From his air of secrecy, I con-
cluded that his wife was not
aware of the existence of his
little sanctum! I wondered what
she thought when he disappeared
for long periods. Did she see that
tell -tale ladder on the landing or
did he pull it up behind him?
Was she disturbed by strange
noises from somewhere 'up aloft?
I didn't like to ask these
questions, he had shown me a
glimpse of his private world and
I felt that his confidence must ')e
respected. Wouldn't you?
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A rapid tester for check-
ing most transistors.

ACONTINUAL problem to the experimenter is
the need to test transistors to check if they

are functioning. Experience shows that transis-
tors rarely fail slowly like valves, they usually
go open or short circuit on one or more junctions.
This means that they can be tested with an ohm
meter.

The testing technique seems to have been
invented by a three handed service engineer!
It requires six separate measurements to com-
pletely test the transistor, assuming you do not
forget where you have got to, while holding the
transistor in one hand and trying to manipulate
the ohm meter probes with the other.

The alternative is to build a proper transistor
tester. This is where the trouble begins again!
Some types of tester seem to have so many
controls that they would not be out of place
on an aircraft flight deck, and others require
sensitive, and expensive, meters. Operation of
the simpler types requires adjusting backing off
voltages, several readings from meters and a
calculation afterwards.

Transistor
LL2,

By P. A. Graves
The Transistor Tester described in this article

checks transistors by operating them in a simple
oscillator circuit, which gives a very good
indication of their functioning.

CIRCUIT
The circuit (Fig. 1) at first sight seems a little

fearsome due to the switching arrangements
which are needed to cater for both npn and pnp
type transistors. The circuit is basically a simple
multivibrator.

C Approximate
cost of

components
11 5 plus case
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Fig. 1. Complete circuit diagram of the Transistor
Tester.

The multivibrator acts as an "electronic see-
saw." TR1 (the transistor being tested) and TR2
(or TR3) switching on and off alternately, at a
frequency determined by Cl, C2, R2 and R3;
these are chosen to provide oscillation in the
audible frequency range. Pulsating current flow-
ing in TR2 (or TR3) collector, as the transistor
switches on and off, causes an audible tone to be
heard in the loudspeaker LS1. Resistor R4 limits
the current flowing in TR2 or TR3 but allows
enough to provide a reasonable output from LS1.

Provision for checking pnp and npn transistors
is made by switching in a similar type in the
TR2 position (TR3) and switching the battery
polarity to suit, this is done by Sl.

Only if TR1 is working will the tester oscillate
giving an audible tone when S2 is pushed.

COMPONENTS
None of the components are critical, almost

any general purpose transistors that can pass
a collector current of about 100mA will be suit-
able for TR2 and TR3. The loudspeaker can be
any small 3 to 15 ohm type. Switch Si is a four
pole two way rotary type wired up as will be
shown later.

CONSTRUCTION
The prototype unit was constructed in a small

diecast case that provides a very tough and
business like finished unit. Commence construc-
tion by drilling the removable panel as shown
in Fig. 2.; all the components will be mounted
on this panel.

Next affix the loudspeaker, Si, S2 and the clip
to hold Bl. Having done this wire up the tag
board as shown in Fig. 3, soldering in the two

Components ....
Resistors

R1 2.21d/
R2 271d/
R3 27kii
R4 1000
All 10% 1V1 carbon

Capacitors
C1 0.05µF
C2 0.05pF

SEE

glIOP
TALK

Transistors
TR1 Transistor under test
TR2 2N3703 silicon pnp
TR3 2N2926 (G) silicon npn

Miscellaneous
LS1 3 to 15i2 miniature loudspeaker (approx.

2 in. diameter)
S1 4 -pole 2 -way wafer switch
S2 Single -pole push to make push button.
B1 9V PP3 battery
Three miniature crocodile clips, 11 way tag
strip, Terry clip to hold B1, small pieces of
paxolin to mount connection clips, die cast
box, approx. 41- x 31 x 21- in., pointer knob,
4BA fixings, connecting wire.

transistors last, using a heat shunt on each lead
as it is soldered.

Before wiring up the unit the three small
crocodile clips must be mounted on a piece of
paxolin by their connecting screws and then
mounted on the panel as shown in Fig. 4, using
another piece of paxolin to insulate them from
the case.

Fig. 4. The two pieces of Paxolin used to mount
the clips for TR1. Each piece measures tin x fin.

4 B.A. FIXING SCREWS

6 B.A. CLIP MOUNTING
SCREWS

6B.A. SCREW HEAD
CLEARANCE HOLES
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AO

S2

80

OB

A= LS1 MOUNTING
8= TAGBOARD MOUNTING

AO

134;

MOUNTING FOR TRANSISTOR
UNDER TEST (TRU
CONNECTING CLIPS

Transistor
MEM

Fig. 2. Front panel drilling details dimen-
sions of some of the holes will depend on
the components used.

Fig. 3. Internal view of the complete
unit showing component layout and
wiring.
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Internal view of the prototype.

Finally, mount the circuit board, on two long
bolts, over the speaker and connect up the unit.

TESTING
After checking all the connections, connect

the battery observing polarity, insert a good
transistor in the clips-again observing lead
connections-select pnp or npn on S1 and press
S2. If all is well a bleep will be heard signifying
that the oscillator is functioning. Now test the
other position of S1 by inserting a different good
transistor in the clips (i.e. if pnp was used first
use an npn type or vice versa).

Remember that this unit provides a quick
check on most types of transistor-it cannot be
used for f.e.t's or unijunctions and it will not
test all the parameters of the device.

To complete the unit designate the panel as
shown in the photographs and either paint it
or at least coat the lettering with clear varnish
to protect it.

Front panel markings of the completed unit.

NEXT MONTH
Demo
Circuits

z

Don't discard your Demo Deck-a new
educational series using it s its next month.
Operation of various basi circuits will be
described.

fOCJlO
control

transmitter
A single channel transmitter

will be described next month
and a receiver the following
month.

BETA
The pick-ups and fittings

used in the Beta guitar.

All in the

December

On sale Friday, November 17
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THEY
MADE

THEIR MARK

Photograph. Scierue Museum. London.

I AST month we left Michael
Faraday demonstrating the

first dynamo to the Royal Society.
but he did not stop to put his
discoveries to practical use. When
he was made Director of the
Royal Institute laboratories he
said "I must continue to discover
new facts".

ELECTROLYSIS
His earlier European journeys

with Sir Humphrey Davy had
attracted him to the work of
Ampere and Volta.

His very first experiment
recorded as early as 1812 had
been to make a voltaic pile with
seven halfpennies, seven discs of
sheet zinc and six pieces of paper
moistened with salt water. With
this pile he decomposed magne-
sium sulphate. This was the start
of his work on electrolysis and
his electro-chemical experiments,
which later led him to introduce
the apt terms "electrolyte",
"electrode", "anode" and
"cathode", which are still in use
today.

Faraday also carried out
numerous electrostatic experi-
ments, and he found that the
electric charge induced between
one conductor and another
depended on the material or "die-
lectric" between them. In recog-
nition of this discovery, the name
Farad was given to the unit of
electrical capacitance (see Table
1 last month).

Overwork was starting to take
its toll and in 1841 Faraday was
ordered to take a complete rest
in Switzerland. Then in August
1845 he started to examine the

No6 Faraday
(Part 2)

relationship between light and
electricity. For this he conducted
a magnificent experiment with a
horseshoe magnet and a Nicol
crystal prism. He passed a beam
of polarized light through the
crystal along the direction of the
magnetic field. He found that the
plane of polarization of the light
was rotated as it passed through
the crystal.

In the same year he also dis-
covered that all substances have
magnetic properties to some de-
gree. Some bodies tend to move
in a magnetic field towards the
stronger parts of the field; this
effect he called "paramagnetism".
Other bodies tend to move into
the weak parts of the field; this
he called diamagnetism.

His three volumes "Experi-
mental Researches in Electricity"
covering his discoveries from
1831-1855 are accepted as classics
and have been described as "One
of the richest treasuries of know-
ledge which has ever been pre-
sented to the world by a single
intellect".

HONOURS
By now Faraday was a world

famous figure and honours were
showered upon him, but he
declined a knighthood and the
Presidency of the Royal Society
for fear they would interfere with
his experiments, and lecturing.
His lectures to children at Christ-
mas had become almost a national
institution, two regular patrons
being the Prince Consort and the
young Prince of Wales. Com-
memorative Faraday lectures are
still given at Christmas time
today. They were introduced by
the Institute of Electrical
Engineers in 1924 with the object
of informing the general public
about recent advances in the
applications of electricity.

By J. E. Gregory
Faraday never relied on his

memory, which was always bad.
and wrote everything down,
ideas, lecture notes and experi-
ments. His diaries were later
edited and published in 1932 in
seven volumes.

Faraday's experimental work
ended in 1855 when he retired.
lie shunned publicity preferring
to live a simple Christian life.
Since childhood he had belonged
to a small religious sect, the
Sandemanians and always found
time to attend their meetings. At
the age of thirty he had made a
public confession of his faith.

Faraday delivered with some
difficulty what was to be his last
lecture at the Royal Institution in
June 1862. He realised he was
gradually becoming paralysed.

In 1858 Queen Victoria had
placed at his disposal a Grace
and Favour apartment in the pre-
cincts of Hampton Court and it
was here that he died on August
25th, 1867, sitting quietly in his
chair.

A grateful nation wanted to
honour him with a national
funeral at Westminster Abbey,
but in accordance with his own
wishes he was buried in perfect
silence at Highgate Cemetery,
London.

Diorama showing Faraday. in
his laboratory.
Photograph: Science Museum, I ondon
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ALMOST UNBELIEVABLE! Think of the year 19114 and what
might be produced then-now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Ruasins have
done it all NOW! It's the radio perfectionist's dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably retake your present radio seem
like a "crystal set"! Complete with optional battery eliminator
for both battery and mains use! We're almost giving them away
at only f20.75-a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value
with that of DIO radios! 'Test 7 days-we'll refund instantly
if you are not astounded after 7 days. El black end chrome
finish facia, set in fabulous Cabinet built case-c d of
fine Russian hardwood in beautiful Teak V finish-
prevents vibration, ensures and sw tone than ever!
Volume controlled from a whisper to a roar that would fill a hall!
Much wider band spread, for absolute "pin -point" station
selection! Plus "MAGIC EYE" tuning level indi for
ultra perfect tuning sensitivity? Yes, the Russians have surpassed
themselves, proving again their f is ability in the field of
electronics and brilliantly reflecting their advanced micro -circuitry
techniques in the field of spaceship and satellite communications.
Yes, EVERY WAVEBAND instantly at your fingertips including
Standard Long, Medium, Short and Ultra Short Waves
to cover the four corners of the earth 24 hours a day, in-
cluding all normal issions, VHF, AM, FM, MW,
LW, USW, plus local and new stations not yet operational
and from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on ex-
pensive T.V.'s!). Every waveband clicks into position giving
incredible ease of station tuning! Genuine push-pull output!
ONIOFF volume and sep Treble and Bass tone controls for
utter perfection of reproduction and tone! Press -button dial
illumination! Teke it anywhere-runs economically on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220(240v AC mains supply. Internal ferrite rod
aerial plus built-in "rotatable" telescopic aerial extending to
39ins approx. It's also a fabulous CAR RADIO. Can else be
used through extension amplifier, tape recorder or public
address system. SIZE I4ins x 10 iiri a ai'n e all pp 0
Magnificently designed, made to give f perfect service.
(U.K. service facilities and spares available for years and years to come. if ever necessary!). With WRITTEN
GUARANTEE manual with simple operating instrirctons and circuit oiagrarn. ONLY L20-75 (with mains?
battery eliminator f1.413 extra) BOX, POST, ETC. 50p. 'BUT WAIT, for only 5Sp extra you get the
sensational "COMPUTERISED" WORLD TUNING GUIDE (is enables you to time, pinpoint and
get transmissions the whole world over-even a child can do it in a flash-it even lets you know when to
tuna into the U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard 'longlife' b itas

PLUS ultra sensitive earphone for personal listening. (Sorry-We cannot change these new radios
for any earlier model purchased.) HURRY! Send today or call at either store. It's a chance of a lifetime that
nobody tan afford to miss. SHOPERTUNITIES FOR BARGAINS!

,NousWORLD WIDE,F0prioN
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level indicator
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ANOTHER EAST EUROPEAN MIRACLE!
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SHORT
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Karl Luropran
' Miracle!
This incredible 2-
M-1 Radio! First
class embers Ly-
ceum oil our crazy
price, contrail
llsou lot ea we
must NOT men-
tion name' Beau -
fully made. 9 s r
all apti-s. Licrs

led,.
n.1,1,4111.1 e

CONI 15 SEMI-
DUCTORS

and
!at alai i i r !

FOUR. WAVE-
BANDS! Ye
VHF model with
AM/F11 Long and
Short wavebands!
1 I -tali
around the world,
incluiling Mho,
ilaril Alcli.

a11.1

al -ii local
and a lation
nit yi pr ra

141111 .iii

iiitirnal ft -trite aerial pia.:, rrliu nisi irl h lekt-iipi. aerial. °ion/volume and tone
controls. Clear Station Selector Dial. Waveband 9111CtOr ! Equally a...1,1111 t It
HOME' TWO Tuning Dials l..r Ild ,.r it., a. illit.tratril. RUES OFF 12 VOLT
BATTERY ! 1AS A PORTABLE rim- nn .tatilar.1 lialterir..) PLUG IN 12 VOLT ADAP-
TOR JACK PEGVIDED aiiiI autorontwatiyr,i, o.t. rtial liattith. using car holler? only !

too think it' Span the aii-I poll in hini,Inkl. of Ira
day and night, including short wave even in car' BUT WAIT }twin,

car. on" optional carry handl., AND YOU HAVE A DE-LUIE PORTABLE.
aililiiiiinal upright Inning WRITTEN GUARANTEE. Only 29-95 box. post (5e,

*Sprung all metal matching detachable carry bandit. I AND set of batteries only
26p extra it required. Match xith in -ling E:Ci or inn. Tr.t 7 dis rut iiiI if
al..iiloittiy

Position it for CAR floetacAD1111,8

Its will
_

msti
handle or In _g_Wt

use
Carwith ifs own batteries!

A
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ORriR

Send quickly to our Uxbridge Road address or call at either More. 1COMMERCIA171
TRAVELLERS PLEASE NOTE: Merchandising 011Ice at Holborn stores..

A/

CAVE12015 NOW!
S 0 11 ST AT E

BATTERY,- MAINS AC

Combineo'

V.H.f AMR
RADIO and
CASSETTE

TAPE RECORDE
& PLAYER

WITH REMO-IE
47,1`-CONTROL MICROPHONE

S 12!

attilINDE
REC°o- iCE t44

RETAIL,

OUR 'inn
tLa°75 src

Shopertunates 'thunder' ahead with an offer that's FANTASTIC le.
by our st We've ',toned op 500 or, u, .ne Latest sensation
in the world of sound! ,Le,.' F iloo. VHF, AM FM Red"
AND C Tape Recorder A Player combined and it also run off
standard b ies or mains. the 220'240., AC hoe co,
Record inr1 plybut. anything. anywhere! Even tape direct from the Radon
as you listen! RECOMMENDED PE -AIL PRICE GENUINELY ibila
WE OFFER AT ALMOST HALF PRICE! siv le * Press.
button Keyboard Control Panel or latest MASTER SWITCH CONTROL
* "MAGIC EYE" Visual Battery check recording level indicator or
built-in automatic Leveller! * Separate ON OFF and HI -LO volume
control! * Heavy duty built-in speaker! * Earphone oer,on I,sterur

-rnonitoronr and e ion speaker ockets! * Remote control
microphone' Built-in swivel telescope extension aerial (24in, appro.)'

made case with cary handle. (DESIGNS VARY SLIGHT-
LY.) Takes st ,,Lied 30 60. 90 or Cis th ire obrasn,h,,
everywhere The amazing built-in full circuit VHF, AM1FM Radio r,..c
you superb clarity of, tone, incredible st won selection Unique rot iting Statio,
Selector Dial-get all !eell city and regions! siltIons in eeeee part of the countr
plus BBC National. V!.IF Picks up dore cs of foreign ststions Fabulous in
your Car! YO ii :mild Ply ( 1', ,,nre for R id.° or f C u.sette ohs,-
ALONE. 12) 73, CARR. ETC. 3Sp. Complete with simple instructions,
remote Control microphone with on,o'f switch and microphone stand.
WITH WRITTEN GUARANTEE. true n r n at e,t.., store
BONUS OFFER: Batteries and Cassette Tape 2Sp extra .1 required.

SHOPERTUNITIES LTD.
Dept. 1E/13, 164 UXBRIDGE RD., LONDON, WIT SAD
(Thurs. I, Fri.?) (facing Shepherd's Bush Green). Also 37 High Holborn,
London W.C.1 (Thursday 7 p.m.). Both Mon. to Sat. 9 e.m,-6 p.m.
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ember 0f the

TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs-they can help you too!
Why not fill in the coupon below and find out how?

Many diploma and examination courses available, including
expert coaching for:

C. & G. Telecommunication Techns. Carts.
 Radio Amateurs' Examination
 General Radiocommunications Certificate.
 C. & G. Radio Servicing Theory.
 General Certificate of Education, etc.

Now available, Colour T.V. Servicing

Examination Students coached until successful

NEW SELF -BUILD RADIO COURSES

Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing work
while building your own 5 -valve receiver, transistor portable,
and high-grade test instruments, all under expert tuition.
Transistor Portable available as separate course.

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics

r- INTERNATIONAL -1
I ICS CORRESPONDENCE SCHOOLS !

I Dept. No. RA115, Intertext House Stewart, Road. London, SWI 4411

I
Please send me the ICS prospectus-free and without

I

obligation. I

I (state Subject or Exam.) I

I NAME AGE I

I
(Block Capitals Please)

I

ADDRESS

2/72

ccredited by the CACC

INTERNATIONAL CORRESPONDENCE SCHOOLS

gspkmales]
quite simply -the best

RESISTORS
FULL RANGE OF CARBON FILM RESISTORS
1/5 W (range 4.7 ohm, to 470K )

1p each
1 W and 1 W (range 4.7 oho,. to
10 Mege) .. .. .. . .. . .. 1p each
1 W (range 4.7 obrne to 10 Meg)

Op each
2 W (range 4.7 °hint to 10 Meg)

41p each

PRESET POTENTIOMETERS
Standard "Linen of pre -mete from 100 ../1111.1
Standasihniniature .. ... 7p each

SIEMENS PROFESSIONAL
POLYCARBONATE A.4D POLYESTER
Voltage Capacitance Price

100v 01 241-' By
100v O.15µ" Op
1000 0.22µF'Op
1000 0-33,41, Bp

100v 0.47µP 10p
100v 0,88 AsP 15p
250v 0.01 2.29' Op
2500 0016µF bp
250v 00'12µP bp
250v 0033µF OD

250v 0047µF' Op
2500 0.008 W,' Op
2500 Op

There Miniature High Stability carted'
Film Reeietore have negligible note'
factor.
All Resistors ± 5% (except values
over 4-7 Meg). There Resistors are even
lower in price than most 10% 1010 older
carbon composition type.

to 5 Meg.
Sub -miniature Op each

CAPACITORS
ELECTROLYTIC

Voltage Capitance
10v 22,21, 7p
100 470µF' lip
160 47 ill, 7p
25v 101..12 7p
'25v 100µP 9p
25v 2220µP lip
25v 470µF 14p
230 1000µP 22p
25v 2200µF 42p
55v 4.7µP 7p
350 220µF 14p

1000 10µF' 13p

109v "2 AY 94
100v -47 AS 149

SPECIAL OFFER
Bumper Bundle of power transistors

capacitors and diodes.
Retai value £5 Yours for only

El 50 Offer valid for limited period only.

SEMICONDUCTORS
Here are lust a few examples
more semicons available

AC127 24p 22p
AC128 19p 16p
A121711 15p 13p
ACY18 189 159
AD161 279 2.5p
AD102 27p 251
AP139 28p 20e
SC107 Op 8s
ISCIO0 8p 71
BCI09 Op 8a
1101117 Op 76
110148 89 70
1112149 Bp 7p
IICY70 14p 13p
ItCY71 209 199
RCY72 14p 129
111/Y20 91p 739
11FX29 24p 23p
1tPX30 24p 239
RPY50 10p 100
1112Y51 18p 179
131,1,62 199 16p

of our LOW Semiconductor
all at equally sensational price,

1+ 25+
BZY88C
Series 612
1270-30-0v) 1.09 Ilp

1(Kr210 24p 19p
NKT2I I 249 lap
NKT212 24p lap
NICT2l3 24p 11/p
NKT214 19p 179
NKT2I8 249 19p
NKT2I9 249 19p
NKT223 24p 20p
NK T224 21p Dip
NKT242 149 129
NKT243 61p 44p
NK T401 70p My
NKT402 76p 597
NK T403 64p 60p
NKT453 41p 83p
0A47 Op 5p
0070 Op 6p
0.090 Op 4p
OC70 l2p 12p

prices Many
NOW.

0(776 22p Pip
0C170 24p PID
1144001 Bp 59
1144002 Op 6p
1144003 7p Op
1144004 Op 7p
1144005 10p Op

1144006 12p lip
1144007 18p 18p
1144148 1p 39
2N130'2 16p 15p
2141304 21p 209
2,51013 149 18p
2141711 159 14p
2142904 29v 28D
2142905 240 229
2142006 19p 18ti
2142907 22p 21p
21(3053 17p 16p
21(3054 499 179
21.13055 67p 62D
(BD130i

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE :
Switch. Conipreheneite range of N.S.F. Toggle switchen and Rotary Wafer As Itch
k it, i to enable you to nuke your onus /twitch to your own epecificat(on).
Copper laminate and all inateriale available to make your own printed circuit board..
Lamps and lampholderr for every requirement. Beady Bath Circuit and Modals..
Freezer sod Cleaner aesosol sprayn.
Jack Plugs and eckete.
Variety of speciality producto.
Recording Tape

All orders value £2 0. over post free. Other orders please add 10p p & p. We
only sell new product -do not confuse with 'seconds' or surplus stock.
Because of our keen prices we regret the prices apply to U.K. and B.F.P.O.
addresses only. Please fill In the coupon and send with 10p (refundable on
ordering) for catalogue.

ALL

CALLERS

WELCOME

MON.

TO

FRI.

9-1.0

To GSPK (SALES) LIMITED. Dpt. E.E.
Head Office, Hookston Park, Harrogate Yorkshire
HGZ 7I3U.

Name

I Ado r ess

E.E.
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TEACH -11V
End of Term Answers

Here are the answers to the test we set last month:
(1) To make an npn silicon transistor conduct, its base

must be made 600mV positive with respect to its
emitter.

(2) Generally speaking, you can reverse the types of
transistors in a circuit and reverse the power supply
polarity to compensate, provided you reverse all
transistors and all other parameters are identical. You
cannot substitute silicon for germanium or vice -versa.

(3) The power dissipation in TR1 is the potential difference
between emitter and collector multiplied by the
quiescent current flowing through the transistor.

First calculate /t, = 9 - 0.6 8.4
0 25mA

33,600
-

33,600
We now find I. = x hFE = 0.25 x 200 = 50mA
Voltage drop across R2 = Ic x R2 = 0.05 x 100 = 5V
Therefore drop across TR1 = 9 -- 5 = 4V
The power dissipation in TR1 is =Vxt=4x 0.05 =
0.2W or 200mW

(4) (a) When the switch is opened, Cl tries to charge
over the range of 9V. We want the time it takes to
reach 4V. That is 5V from the fully charged state.

totalt = log. V- x C x R (See Teach -In Part 8)
V.

so in our case t =lo 9
g.

5
- x 0.000001 x 1,000,000

=log. 1.8 = 0.59 seconds
(b) It will take a longer time because as fast as the

capacitor is being charged some of the charge will
be leaking away.

(c) The charging time will be less if you increase the
total driving voltage range.

t = log. 18
= log. 1 .29 = 0.25 seconds

14
(5) The diode is sometimes needed to protect a transistor

with low emitter/base reverse breakdown voltage.
Its need is determined by this and supply voltage.

50 x 1(6) If the "mark" is 50mS the "space" will be - 5mS
10

so the total period is 55mS. Hence the frequency

(f_ t
) is 1 = 18.2Hz.

0.055
(7) 4V r.m.s. gives 4 x A/2 volts peak which is 5.65V either

positive or negative going about the +2V level. There-
fore peak maximum positive is (2 5.65) = +7.65V
and peak negative is (2 -5.65)= -3.65V.

(8) It would be better to use a germanium diode in a low
voltage range meter. The 600mV forward drop of a
silicon diode would be too significant in a range of 5V.
For higher ranges greater than 30V, a silicon diode
could be used without introducing significant error.

(9) The answer is transformer (c). Note that you do not
have to have separate windings to get transformer
action. A centre tapped coil can behave just like a
transformer.

(10) Buy the 6-3V r.m.s. type. It will have a peak output of
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6.3x 1.414 = 8.8V. After rectification and smoothing
the output will fall by apout 600mV on medium loads.
Sometimes you can compensate for this drop by using
alternative mains tappings on the primary. Set for
210V if you want a high output, or 250V if you want a
lower output.

(11) First calculate the reactance of the coil and total
circuit impedance at each frequency, then use these
values in a potential divide operation. We show the
calculation at 50Hz and the straight answers at 100Hz
and 200Hz.

At 50Hz XL = 2 7 IL = 2 x 3.142 x 50 x 1 .5 = 472 ohm
Z = ./(R2
1,100 ohms

XL2) A/(1.000,000 + 222,000) =

Therefore V0.1
10 x 472- - 4 3V 50Hzr.m.s. at

1,100
At 100Hz V.., = 6.85V r.m.s. and at 200Hz 8.8V r.m.s.

(12) One would use the class B stage because the quies-
cent current drawn is very low and hence very little
power is wasted. If the volume is set low, battery
power is conserved.

(13) Class A output does not suffer from cross over
distortion and hence, intrinsically, provides a better
quality output but at the expense of a high quiescent
power dissipation. In practice modern class B outputs
give quite comparable quality outputs.

(14) You would lose low frequency response (hence lose
bass frequencies) because the low capacitance of the
microphone presents very high impedance to current
flow at low frequencies. There is a greater potential
divide effect at low frequency when connected to a
low impedance amplifier input.

If a high input impedance is used the proportionate
reduction in signal level so caused is less significant.
Ideally the input impedance of an amplifier for use
with a crystal microphone should be about 10 times
the impedance of the microphone.

(15) Use the 15 ohm loudspeaker. You will not get maximum
power coupling into it, but you will ensure that you do
not exceed the current rating of the output transistors.
As a general guide you can always use a loudspeaker
having a higher impedance than that specified, but
never use one that is lower.

(16) The errors were:
(i) D1 was the wrong way round.
(ii) TR2 emitter and collector were connected the

wrong way round.
(iii) The flying lead should have come from the

positive rail.
(iv) TR3 should be an npn and not pnp transistor.
(v) C3 was shown the wrong way round.
Typical values are R1, R2: 5.6 kilohm; R3: 100 kilohm;
R4: 330 ohm; Cl, C2: 15,000pF; C3: 50p.F; TR1, TR2,
TR3: BC108; D1, D2: 0A91, LS1: 35 ohm; Bl: 9V.
For unity mark/space ratio at 500Hz, Rf should be 100
kilohms but it can be varied between 22 kilohms and
470 ki'ohms to produce different frequency notes.
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Temperature
Measurement

In the August 1972 Editorial
of E.E., reference is made of
using the old British symbol for
the resistor. I agree with the com-
ment that the zigzag is superior to
the oblong box, also for my own
use I shall still think of c/s, Kc/s,
Mc/s etc, rather than Hz, as I
think c/s describes the frequency
of alternating current far better
than Hz.

Referring to the thermistor used
in the Weather Station project,
as I understand, it will give the
temperature of the sunshine if
placed in the sun, which will be
higher than conventional themo-
meters in a proper ventilated
screen four feet above bare earth

any building or tree. This should
be borne in mind if comparing
such a temperature reading with
those published in local evening
papers as these are usually taken
from thermometers in proper
ventilated screens.

If placed in the shade of a tree
so that the sun did not shine on
it at all during the day the read-
ing would then be nearer to that
of a thermometer in a proper
screen, although if used in the
complete station, the unit (whole)
would have to lie in an open
space to record wind direction
and speed.

C. W. Hockney
Yorkshire.

Wavelength
In your radio tuner article,

you stated that Radio 2, on long
wave is on 200 metres. In fact
200 metres is the h.f. end of the
medium wave band, Radio 2
being qn 1500 metres, 200 kHz.

Are there any plans for valve
equipment which I notice your
magazine has not published.

K. Hale}
Newcastle.

At present we do not intend to
publish articles describing equip
ment using valves.
726 Everyday Electronics, November 1972

Soldering
Your beginners series Teach -In

suggests that in soldering, the
soldering iron is applied to the
work, and when the joint is suf-
ficiently heated the solder applied
to the joint i.e. the heated metal
melting the solder. I have made
reference to a book called
"Soldering Handbook" which is
(or was) published in association
with Multicore solders. The book
describes a similar technique to
that which is printed on Multi -
core solder packets. This is as
follows:

"Applying the iron directly
to the work to heat it is very
inefficient, and merely oxi-
dises the workpiece surfaces
making them more difficult
to solder. It is much better
to apply cored solder to the
work, and then melt the
solder with the iron; this is
the most efficient way of
heating the work, by letting
the solder and flux carry the
heat from the soldering bit
to the workpiece surface".
Multicore solders have this

information in their packets so
I am sure you will agree with me
in saying that they must know
what they are talking about!

There is a tremendous amount
of confusion concerning soldering
and its application, and in the
case of beginners starting off on
this hobby, it is surely very im-
portant that they learn in the
correct manner. But which is the
correct manner? I myself have

been very confused and doubtful
to whether my joints are of an
acceptable quality, and I have
been involved in electronic work
for several years. So when it
comes to beginners, a simple
direct method should be em-
ployed where they definitely
know what they are doing and
given an assurance of good
results.

Please comment on the two
methods given, I feel the latter is
the better but you may differ in
opinion. Soldering being such an
important part of electronics it
is surely very important that
beginners are taught correctly.

Paul Carvill
Wimbledon.

In our article on soldering (Nov-
ember 1971 issue-now unavail-
able) we said "A good soldered
joint is made by first 'tinning'
both surfaces . . . Unfortunately,
copper oxidises very easily when
heated . . . To prevent this oxida-
tion we have to use a flux and
this is contained in cores running
through the length of the solder."

We went on to say, "The
soldering iron, carrying a small
amount of solder to help thermal
contact, is then touched on the
area to re -melt the solder on the
surface and at the same time a
small extra amount of cored
solder is applied which runs into
the joint."

As you have pointed out we did
say that you should tin the wires
by heating them with the iron and
touching the solder on the wire.
Provided the iron is carrying a
small amount of solder to help
thermal contact we believe this is
better than melting the solder
with the iron.

It is very easy for a beginner
to melt the solder, without
heating the job enough to ensure
that the solder dissolves some of
the copper wire and makes a good
joint. If however the wire is
heated until it melts the solder
(using the solder on the iron to
aid heat transfer) then the joint
will be properly made.

If you write to us for advice, and wish to have a personal
reply you must include a s.a.e. Unfortunately, we cannot
prepare special designs, circuits or wiring diagrams to
meet individual requirements, nor can we supply back
issues or answer queries concerning commercial equip-
ment, or subjects or designs not published by us.

For all technical and editorial matters, write to: The
Editor, Everyday Electronics, Fleetway House, Farringdon
Street, London, E.C.4. Phone 01-634 4452.

For all enquiries concerning advertisements or advertisers
write to: The Advertisement Manager, Everyday Electro-
nics, at the above address. Phone 01-634 4202.



electronics
lookI really

mastered

RAPY

... practical
...visual

...exciting !

no previous knowledge
no unnecessary theory

no "maths

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

1/ BUILD AN
OSCILLOSCOPE

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

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

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

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

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

FREEPOSTfo NOW

r
BROCHURE

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, I
P.O. Bo 56, JERSEY. Please send yolir free brochure, without obligation, to: I

11/111 I' rt.:-/A it . ._ c K - , f.; f.' we do not employ temesentattees

L90 CAPS INAME ctA..,,, - ELSre."N fktia AtINC541._
ADDRESS Woe() jyaratitoual PLEASE EEL112 1

I
or write if you prefer not to cut page

special free gift also to all our students
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Eliatiaaters

9 volt u 20mA I PP.Ii LI.25
6volt . 5 OmA LI30
9 volt IP 50.84 LI SO

THE TEXAN

...

Vereboard
opperslad Plo

215" x I" tip n
215" x 31i" 20p lop . 10p
2%" x5" 24p 21 . 12p
3k" x 3%" 24p iliso,
351" x 5" 27p 271,1, 17p
17" x 215" 6'p ior illp
17" s 38" 90p 70p i2p
17" x 5"

Spor-face Cutter top
Pin Iniernmi Too! 47p
Iron.] Pins Dip per pack 01 16

6  6 yolk 50mA 2230
9  9 volt, 50m4 L2.50
7% volt for cassette traders L2.00 Alitasinions Sexes

. of 9 volt L3.00
3, 413 6.7/39.12 r 5001n4 £3.99
Car Luny C.vertet hay stabillod to provide WWI* hotplate and6. 715. or 9 sults (illustoted) 1.4.99

(p. & p. 15p on all types)
Complete Kn lino. Teak Caul28'..f0 PA: Ns L

wrce,

M. ID NKr p & p

(7) 2%"x 5%" x 1'n" lip hp

911 Sockets .40 Watts
Thin deuggei

*gemmed stereo amplefter dewlap* by traglimen orTexaa InstrimienN Ltd.'
has a statt.ol-the.art specatication, including distort,on of only 0.09% at

(8) 4" 44" x IN" tp hp

(9) 4" x VC' a I%" 15p Sp

(10) 4" 6 544" x 111" 40p to

per cianael
appeoved kit.

14 and 16 pin 20 Waits into 8oPs and a bandwidth .il 5 - 35,000 at - 14b. The rmiconduitm compliment of
this superb kit includes no less than 6 IntegraIed serails, Silicon tits.10 ransistots, 4 mtiflen and II 4" x 211" a 2" ti 8p p

Id"
2 unen. Commis include ban. treble, volume; balance. an/off; 'on' indicator. headpbheadphonesockets;
watch filter. rumble filter: inputs Cot mho... phono; tuner. aux or tape, tape hew etc. input:

12 3" x 2" a I" 12p 9p

II 6" 44- x 2- 50, I Op

whom, mono/stereo notch. The c4otruction of this kit  featured in 'Pion Al Wieder
May  Aug 1972

7 12p144 5'' a 05" 58p
IS 8" x 6" a 3" 75p Dip

(inc)
VG -ZAG I

16 10" x 7" 03" lisp 20p

Resistors Semiconductors Therselstors Neat Sinks
AC107 25p Al .: vi ;Op Ell Io ISp 2141304 22, AA120 9p

V. 5% Carlos Fee- Ion riot HiStabs
ACI26 17p ACM' 10p lit 105 L2 2N11193 300 AAI29 Op
6('127 15p 111C108 10p MPF102 40, 042926 10p 114100 15p

\ T05 7066 lap

7018 TO3 I '1'van
All E24 values 1p. each
to 50 Relators and a hallo!

phi. p & p 7p. tut up
2p fur each

ACI2n 15p 0(109 10p MPF103 37p 2143053 23p 8A154 13,
ACI76 20p BC147 10p MPE104 Pp 283055 49p BA 155 14p i OP Pawn,

Tab
additional 50. Deduct 331/3% for 100 of one AC187 25p BCI48 10p MPF105 40p 283702 126 BAIS6 ISp
type Of 2S% tot mixed pole. over LI in value AC1 871S 25p BC 101, MPFI06 43p 283704 17, 0447 10plip R53 tI.32

1 watt 10% Carbon Composition 1p each

AC IAN 25p BC157 (4'28 40P 283819 Sip 0A79 *
* PC158 10, 0C35 400 114914 I ,_ 0A81 7,AC188%2AD140

40p lit 159 12p 0c44 136 1144148) .1. 0490 7,
VA1005 13p
VAI026 Ilp

I

2 watt 1036 Carbon Compounim 6p eachADI4o 40p DC169 Pip 0045 15p 044001 6, 0A91 7p VAI033 13p
2%W 5% Wire wound op each ADI61 I,,,.. BFI00 AP 0(7 1 I 1p 1N4002 7,011200 10p a I 15pS W Wire round op each ADI62 p -r BFI81 30, 0(12 176 1144003 gp 0A202 lap C24 13p i
IOW Woe wound 10p. each AF114 lAp BF184 15p 0C170 236 1244004 MSlA03DLI-111 C2134 13p 'P p. A p 7p. for up to 25 resistors plus I p.
tot each additional 25.

All115 18, !WINS lip OC 171 30p IN4005 110p AATO9C 459
AF I 16 18p 11F194 ISp 28697 18p 044006 12, pA710 as, GLI6 L I 00

D(P10/2
AFI 17 195 15p 2'.%700 12p 'Sp pA741C 50p 61.21 LI 00 for SLAO3D
AF139 2itp 11F196 15p `is'. lip A9119 9,,07211 Li pi A I ' VI '5p 101) SOp 15p

T
electronics

Capacitors Mu/lard CO26.0/5 Alsdlorel cat Potentiometers
My/ar - /OOP 60/6 al/ 6p each 0 16 25 40

2000
1

1250 80
MI

D 500 320 34
Voltage lir In 2, .141 . 18%) 2000 1250 800 SOD 400

wit1000p1 2p 0040F 3P 23 4 6.4 10 16 23 40 64 5000 3200 2000 1250 BOO SOp iir
20000 2p 0.050F 4 10000 6400 4000 2500 1600 740

S003pf
0 loF
0.0660 V

0 01oF 4
Capacity p F 22 IS 10 6.8 I

47 68 22 47 2.2
100 150 47 100 4.7

16000 10000 6400 4000 2500 93p

SKS1 Safer 50.1101

0.020F * 0 2oF Sp 220 100 10 101(11 10011 imn
10 R7 Electrolytic* 251(0 200 2M11

10 8 6.4 4 23 1.6 1 0.64 los og hn kw switch 12p

Polystyrene - 160, 40 32 25 16 10 6.4 4 2.5
SO 64 50 32 20 123 8 5
160 125 100 64 40 25 16 10

1.2.4:8pF 450V 14p
ltuiF 4509 IS,

log of IN with switch 24p
dual less ninteh 40p

lOpf to 10.0000 all 3,. each in multiples ttf 320 250 200 123 40 50 32 20 32oF 050V 200 dual with switch 10K. 10011  IN log only 52p
10.1322.3347 & 68. 500 400 320 200 125 NO 50 32 i0oF lily 20P 10K log  10K antikig lea notch 40p

Mallard C2,11- 2501, Mallard C437 6 017 TV 6 Radio Types Slider Pots
00101. 3p 02.2p1- Sp 1.5 4 6.4 10 16 25 40 64 8  SoF; 450 V.W 18, 32  320, 350 V.W 73p
0.0150F 3p 0.330 635, 1000 800 640 403 250 160 100 64 gp 8 I (of. 450 V .W 20p 32  320; 450 V.W 43p Sii* Dial
0 0220 * 0676F SP 1600 1250 1000 640 400 250 160 100 10p 16  160;450 V.W 25, SO  S0'F; 350 V.W 3* lok 10  10K
0.033,F 3, 0.68pF I I, 2500 2000 1600 1000 640 400 250 160 13p 16  100  100  304F; 275 V.W. L1.23 25K 25  25K
0.0470F 4 1pF 13p 4000 3200 2500 1600 1000 640 400 250 16p 32  100  123  2000; 275 V.W. 11.23 10k 50  10K
0.068oF 354, 1.50F 200 470 220 10p 32  100  200  2000F; 300 V.W. t1.23 I OOK 11/0 , 10015
0 tuE 4p 2.20F 24p
0.15pF 4p

470 .,..
1500 1000 680 470

...'7'
'"P

100  100  100  ISO. 1501F. 370 V.W. t1.66
ILO  100  200  3000F; 275 V.W. [1.23
60.100.2000. 300 V.W 9*

30p 50p

knobs tOp

1002002000. 300 V.W LI

Alsdlard C2Sl - filir \ 11302000. 275 V.1% 73,
100.4011Ft 275 V.IV 11.15 Presets lip200pFt 275 VW. SOp 30030DPF; 300 V.W L 1 tin

0.01pF 43* 0.10F 7p
0.0ISpF 454. 0.1*F Op We also hold MAIL ORDERS Whereto p & p t huge is Valid an Ilarkastal0.0220 455p 0.220F IPp IMIlord C333 ceramics I Apf 330p1 63V. 5p shown, a minimum or 7p. arotites P & Pon 0.1 watt Sp 0.25 wall 71,0.033pF 535, 0.330F 14, Slivered Mica 13,500V; 2.2pf 112Opt 7p morn Enders is chord at icon

WO I IL 10K 100K I kl
0.047pF 6, 0.47pF 15p Feedthrough ceramic 1000pf ; 350V Sp ADDRESS TO. Moil Order Dept.,

250 23K 25K 250K 2.5M
0.068oF lip Disc ceramics, monolithic ceramic. high

voltage types. tantalums els
S. Furth Gams Road. London. NIO INN
TELEPHONE: 014E3 3705 500 5K SOK 500k 5M
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Why take the risk?
of damage to expensive
transistors and integrated
circuits, when soldering?
Use Antex low -leakage
soldering irons

220-240 Volts or
100-120 Volts Model X25

The leakage current of the NEW X25
is only a few microamps and cannot

harm the most delicate equipment
even when soldered "live".

Tested at 1500v. A.C. This 25 watt iron
with it's truly remarkable heat -capacity

will easily "out -solder" any conventionally
made 40 and 60 watt soldering irons,

due to its unique construction advantages.
Fitted long -life iron -coated bit 1/8".

2 other bits available 3/32" and 3/16".

Totally enclosed element in ceramic
and steel shaft Bits do not "freeze"
and can easily be removed

PRICE: £1.75 (rec. retail)
Suitable for production work
and as a general purpose iron

Model CCN 220 volts or 240 volts

The 15 watt miniature model CCN.
also has negligible leakage.

Test voltage 4000v. A.C.
Totally enclosed element in
ceramic shaft. Fitted

long -life iron -coated bit 3/32"
4 other bits available
1/8", 3/16" 1/4" and 1/16"
PRICE: £1.80 (rec. retail)

OR Fitted with triple -coated,
(iron, nickel and
Chromium) bit 1/8"
PRICE: £1.95 (rec. retail)

A SELECTION OF OTHER SOLDERING EQUIPMENT.
MODEL contains 15 Watt miniature iron fitted
SK.1 KIT with 3/16" bit, 2 spare bits 5/32"

and 3/32-, heat sink, solder,stand
and "How to Solder" booklet.

PRICE £2.75
(Rec. retail)

MODEL SK.2 KIT
contains 15 Watt

miniature iron fitted with 3/16" bit,
2 spare bits 5/32"and 3/32"

heat sink,
solder and

booklet"How
to Solder"

MODEL CN
Miniature 15 watt soldering iron fitted 3/32" iron -
coated bit. Many other bits available from 3/64"
3/16". Voltages 240, 220, 110, 50 or 24
PRICE: £1.70 (rec. retail)

to

MODEL CN2
Miniature 15 watt soldering iron fitted with nickel
plated bit 3/32". Voltages 240 or 220.
PRICE. £1.70 (rec. retail)

MODEL G
18 Watt miniature iron, fitted with long life iron -
coated bit 3/32". Voltages 240, 220 or 110.
PRICE. £1.83 (rec. retail)

AMEN, /Mr

let Smo. .11* .
... woe V.

_

PRICE £2.40
MODEL (Rec. retail)
MES. KIT Battery -operated 12v. 25 watt
iron fitted with 15' lead and 2 heavy clips

;Cc; for connection to car battery. Packed in strong-plastic wallet with booklet "How to Solder." PRICE £1.95
(Rec. retail)

00000
From radio or electrical dealers,

car accessory shops or,
in case of difficulty direct ficm
ANTEX LTD. FREEPOST

(no ,,tiinli) required) Plymouth
PL1 1BR 1 el 075) 673/7

11 Please send the ANTEX
colour catalogue.

ElPlease send the following:

I enclose cheque/P.O./C,ish
(Giro No. 25f31000)

NAME

ADDRESS

EU}
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B ODINE TYPE N.C.I. GEARED MOTOR
(Type I) 71 r.p.m.

orque 1Mb. inch.I INPUT 230;140V a.c. 50/60 OUTPUT
Reversible. 1/70th h.. I VARIABLE 0.260V from } to SO amp stock. 4110')
T

cycle. 0.38 amp (Type )

211 r.p.m. Torque 20lb SHROUDED TYPE
, inch. Reversible. I /80th I 1 amp, L7.00 2.5 amp. 18.05

h.p.. 50 cycle, 0-28 amp. S amp. 111.75
"As new" condition. Input voltage of motor I 10 p, L22.50 20 amp. 149.00
II5V a.c. Supplied complete with trans- IS amp,

L22.50
15 amp, L.68-00

former for 130/140V e.c. input. Price, either 37-5 amp. (.82.00 SO amp. L1111.00
type 42-50 plus 35p P. a P. or less trans -1 OPEN TYPE (Panel Mounting) f amp. 14.75.
former 12.23 plus 27p P. & P. I amp, 0.00 2+ amp. 111-05. All types carriage paid.

,, .... ,i mi.. a.= ... mm. MEI OMNI 1

VARIABLE VOLTAGE TRANSFORMERS

CONSTANT SPEED, PRECI-
SION MADE 6 VOLT D.C.
GOVERNED MOTOR
Seven pole armature, ballrace bear-
ing. 2,750 r.p.m. Length 2*, Dia
8. Shaft length A, Shaft dia. 5/64.
No load 40 A. Normal load 350
rnA. Price (I 23 P. & P. 10p.

2407 COMPACT
SYNCHRONOUS

upert or I ua ity 'recision a I e

NEW POWER RHEOSTATS
1100 WATT. I ohm, 10A; S ohm, 4.7A;
10 ohm, 3A; 23 ohm. 2.A; 50 ohm, 1.4A;
100 ohm, IA; 230 ohm, 0.7A; 500 ohm.
0.45A; I kO, 280 mA; I.5 kO. 230mA; 2.5 k , Sk
II 65mA S kO, 14OrnA. Diameter 31jin Shaft length ;in, dia. }Lin.
All at LI.65 each. P. & P. 71p.
SO WATT. 115110/23/50/100/2-50/50011 k/1 .5 k/2.5 k/Ska All at
LI.15 each. P. & P. 7}p.

GEARED MOTORS t 115 WATT. 10/25/ 50/100/250/300/500/ I k/ I .5 k/2 Sk/3.5 kO. All
Manufactured by either Ungainly, Hayden or t 110p each. P. & P. 740.
Smith. Built-in gearbox.
5 R.P.M. A Icw I R.P.H. A /cw 9 R.P.H. cw

2 R.P.H. cw 12 R.P.H. cw
3 R.P.H. A/cw 20 R.P.H. cw

cw= Clockwise. ...few-, Anti -clockwise.
Fraction of makers' price. All at 7Sp incl. PAP.

msm MI OM, MI= Mi
PARVALU X TYPE SOL 200.130 VOLT
A.C. D.C. HIGH SPEED MOT R
Speed 9,000 r.p.m.

or 3,200 r.p.m. if
used with built in governor,

411

or variable speed over  wide
range if used in conjunction with
our Dimmer Switch, ill
below. PRICE: 1145 P. & P. 25P
Other models available on request.

600 WATT DIMMER
SWITCH
Easily fitted. Fully guaranteed

if)by makers. Will control up to
600W of all lights except flu- I
orescent at mains voltage.
Complete with simple instruc-
tions. 13 incl. P. & P.

IMP

PROGRAMME TIMERS
240v A.C. 5 r.p.m. er:-"-%",,- ---....,

avilable with
motor. 2 models il, 7'.'",':IF:
either 10 cams or r*? Ai, reP .
i 5 cams. Each cam -1411IP.1 .
operating a 10 amp c/o

IIIPmicro switch. Cams are indi-
vidually variable. allowing innumerable combi-
nations. Ideally suited for machinery control.
automation, etc. Also in the field of enter- 1
tainment, for chaser lights, animated displays,
etc. NEW 10 cam 14-73 p. & p. 25p. 151
cam,MM5IM.P 7 p.Mp =p .

=ME I Ii MIMI 11 1.1
.44.40.........m.y............................... I

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full
octave (less sharps and flats). Fitted
hardwood case. Powered by two
penlite Iff batteries. Complete set
of parts including speaker. etc.,
together with full instructions and 10

Price L3-00. P. & P. 22p.
SO in I ELECTRONIC PROJECT

KIT
50 easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker. Meter, Relay,
Transformer, plus a host of other
components and a 56 -page instruction
leaflet. Some examples of the SO
possible Projects are: Sound Level
Meter, 2 Transistor Radio, Amplifier,
etc. Price MTh. P. a P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Diode. Ferrite Aerial, Drilled
Chaasis, and Personal Ear Piece. No
soldering, easy to build, full step by
step instruction. 1145 inc. post.

ree1WWWWWWItea.sweiewew
VERNER Electric Time Switch
200/250Y Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: MA 1245, 15A L3.25.,
2.0A 13.75. 30A L3-95. P. a P. 20p. C
Also available with solar dial ON,
dusk, OFF dawn. Price as above.

STROBE' STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash par sec. All electronic
components including Veroboard S.C.R. Uniiunction
Xenon Tube and instructions 1.6.30, plus 25p P. a P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price £10.50. P. a P. SOp.
HY.LYGHT STROBE MK III
Designed and produced for use in large halls and utilises
a silica tube printed circuit. Speed adjustable 0-30 f.p.s.
Light output epprox. 4 joules. 112.00. P. a P. SCIp.
SPECIALLY DESIGNED. FULLY VENTILATED
METAL CASE. Including reflector. L4.00 P. & P. 45p.
Post paid with kit.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well proven
Hy-Lyght strobe. Incorporating:
 Variable speed from 1-23 flash per sec.
 Reactor control circuit producing an jest hits light.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY L20 plus 75p P. a P.
ATTRACTIVE, ROBUST, FULLY VENTILATED
METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector L7.00 P. a P. 45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price S3p. P. & P.
13p or post paid with kits.
6 IN COLOUR WHEEL as used for disco lighting
effects etc. L5.75 incl. P. & P. can be operated from our

I rpm synchronous motor 75p incl. P & P. I
RELAYS New SIEMENS PLESSEY, etc. Miniature

Relays at competitive prices.
I 2 3 4 2 I 3 14
52j- 3-6 2 tier 63p 700 15-35 2 c/o HD 73p

280 , 9-12 2 tier 73p 700 16-24 6M 6Sp
410' 10-18 4 c,c. 73p 1.250 24-36 I 4 c/o 63p
70016-24 4M 2B 63p 2,500 36-45 1 6M 63p
700 16-24 4 c/o 78p' 2,400 30-48 4 clo SOp
700 12-24 2 c/o 63p 9,000 40-70 2 c/o 501.
700 6-12 1 c o HD 50p 15k 85-110 6M 50p
700 22-30 6 c,o 7Sp
(I) Coil ohms; (2) Working d.c. volts; (3) Contracts; (4) Price
(HD) Heavy Duty. All Pos Paid. 'Including Base.
12 VOLT D.C. RELAY 140 OHM COIL
Three sets c/o contacts ra ed at 5 amps. 75p incl. P. a P.1
(Similar to illustration below.)
'DIAMOND H' 230 VOLT A.C. RELAYS
Three sets c/o contacts rated at 5 amps.
Price: 50p P & P 10p. 1100 lots 140.00 incl.
P a P.) (UNUSED)
'KEY SWITCH' 230 VOLT A.C. RELAYS
One set c/o contacts rated at 7 5 amps. BOXED. Price: 40p.
P a P 50 .(100 lots L32.00 incl. P & P.)
MINIATURE LATCHING RELAY -
Manufactured by Clare -Elliott Ltd. (Type F). 2 c/o permanent
latching in either direction. Coil 1150 ohm, 15-30 Volt D.C.
Size high wide, I' thick. Complete with 3' leads. New 73p.
incl. P. & P.

MM. MOM
MICRO SWITCH -very special offer
5 amp c/o contacts. Fitted with removable
push button assembly. Ex. P.O. 20 for LI
inc. ost. (Min. order 201.eir

"HONEYWELL" LEVER
OPERATED MICRO SWITCH
IS amps. 250 volt A.C. c/o contacts
NEW in maker's Carton. Price: 10 for
LI -90 incl. P. a P.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space

D ept E.E. 57 Bridgman Road. Chiswick, London, W4 51111
Phone 01-995 1560 SHOWROOM NOW OPEN HON.-FRI.

Personal callers only. Open Sac-

9 LITTLE NEWPORT ST.
LONDON WON 711 01-437 0576

Z30 L3 SS
Z50 L4. 25
PZ5 E3 97
PZ8 Ell 26
PZ8 with
trans E7 -
AFU L4 -S9

SINCLAIR PROJECT 60
e

to

Stereo 60 17.1111
Project 605 L111. MO

PROJECT 60 KIT E2  SO
Our extremely popular kit contains the extra
capacitors. DIN plugs end sockets, cables end
fuse holder needed to complete Project 00.

S-DECS AND T-DECS
S-DECS l.1.46
T-DECS Et NI
A -DEC A L3 941
Official credit orders
from educational
establi ailments welcome.

SINCLAIR SUPER IC12
Complete with

ft" Print" Arcircuit board
and 44 page
Instruction book.

ONLY
E11110

KITS OF PARTS FOR THE ICI!
Includes all parts for the printed circuit and
volume bass end treble controls needed to
complete the mono version E1.30. Stereo version
with balance control 13.110.

POWER UNITS FOR THE IC12
A set of components to construct a 30V, 0.5 Amp
Power supply L2 27. Also suitable Sinclair PZ6
fully constructed 13117.

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mall order only. Postage 10p per Item.
Our HI-FI colour catalogue Is 10p post free.

IX CONPUTIR PRINT= CTIC171T PANELS
21n x 4in packed with semi -conductors and top
quality resistor.. capacitors. diodes. etc. Our
prior 10 boards Hp. P. a P. 7p. With a guaranteed
minimum of 35 transistors. Data on transiston
Included.

SPECIAL BARGAIN PACK. 25 boards for SI.
P. & P. 18p. With a guaranteed minimum of 85
translators. Data on transistors Included.

PAIIEL8 with 2 power transistora similar to
04;28 on each board -components 2 boards
(4 x 01.7281 SOP. P. & P. 6p.

9 0A5, 3 0A10, 3 Pot Cores, 26 Realston, 14
Capacitors, 3 GET 872, 3 GET 87213, 1 GET 875.
All long leaded on panels 13In 041n. 4 for
P. a P. 25p.

7090 OPERATIONAL AXPLIPTER TO5
lead 11'.1 .41 60p. 50 of alni.

100 off 20p.

250 MIXED RESISTORS 62p
and watt.

ISO MIXED HI STABS 62p
5, j and 1 watt 540 and better.

QUARTZ HALOGEN BULBS
With long lead.. 12V 55W for car spot lights,
projector,. etc. 609 each, P. & P. 5p.

OPO EXTENSION TELEPHONES
with dial but without bell. 95p each, P. 8 P. 90p,

75 Inc 2. P. 4E P. 50p.

BARGAIN RELAY OFFER
Single pole change over sliver contacta 25V to
110V. 2 51t CS coll. 8 for 1103, P. & P. OP.

KEYTRONICS mail order only

44 EARLS COURT ROAD

LONDON, W.8 01-478 8499
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FOR
RAPID
SERVICE

GARLAND EROS. LTA
DEPTFORD BROADWAY, LONDON, SERI 4101

TRANSFORMERS
all with 0-250 Volt primaries
Mini
MM6 6V, 500mA + 6V. 5013mA
MMI2 12V, 25OrnA + 12V, 250mA
MM20 20V. 150rnA + 20V, 15OrnA

/1.19 plus 13p p. /6 p.
L.T.
LTI 6 3V, 1 SA -75p plus IBp p. 6 p.
LT16.3V, 3A -60p plus 26P P.& P.
LT3 I2V, 1 SA -*Op plus 26p P. & P.
LT4 12V, 3A-11.31 plus 309

P. 6 P.
LTS 9-0-9V, 0 SA -75p plus 21p

P. 6 P.
LT6 12-0-12V, 1A -115p plus 26p

P.& P.
LT7 30-0-30V, IA -11.17 plus 309

p. 6 p.
Multi -t
MT30/2 0-12-15-20-24-30V, 2*-

(1.95 plus 301, P. & P.
MT60/1 0-5-20-30-40-60V, IA-

L1.97 plus 30p p. p.
M760/2 0 -S -20-30-40-60V, 2A-

0.90 plus 34p p. 6 p.
Ch
CT/01 IA-LI plus 26p p. 6 p.
CT/02 2A-L1.1.5 plus 30P P. &
CT/03 4A-LI SO plus 309 p. 6 p.

Secondaries-O-S-1 I -17V

SEMICONDUCTORS, etc.
Zeners--400mW, 15p; I SW, 111p
L.D.R.-ORPI2, 569
S.C.R.-400 P.I.V, 3 OA, 57p
Bridge rectifier -40 P.I.V., 15A,

509
Bridge rectifier -200 P.I.V., 2 OA,

SOp
Transistor sockets -6p
D.I.L. I.C. sockets -14 pin. 100

16 pin. 209
I N4001-50 P.I.V., 1 OA, 6p
I N4002-100 P.I.V., I OA, 7p
IN4003-200 P.I.V., 1 OA, flp
I N4004-400 P.I.V., I OA, 9p
I N4005-600 P.I.V., 1 OA, 11p

ALUMINIUM BOXES
with lids and screws
Typo L. W. D. Price p. 6 p.
G 7 54in 2i in 11in 38p Sp
088 gin 4in Ijin 311p Sp
G69 4,n 21in 11in 31Ip 3p
GBIO Slin 4,n Ilin 44p Bp
G6I1 4in 2fin 2in 311p 3p
GBI2 Sin 2in lin 339 3p
G613 6in 4in tin Sip 8p
GB14 7in Sin 21in 639 9p
GBIS Bin 6in Sin 1111p 26p
GBI6 10in 7in In 929 26p

 These sixes fit
standard

veroboards

EQUIPMENT CASES
with sloping front panel
Typo M. W. D. Price p.6 p.
SF1 2in Slin 2in 45p 12p
SF2 2in 71in 31in 60p 16p
SF3 2in 91in 4fin 759 19p
Plain aluminium.
Stove - enamelled ---
silver-grey ham-
mer finished, 1011
extra.

CONSOLE CASES
in plain aluminium. ideal for mixers,
instruments, etc.
Type W. A  C D Pric p. 6 p.

in in
GB20

in
8 9 342n 3n [142

G621 10 9 342 3 [1.58
0822 12 9 342 3 /172

I d I

- I A I

30p
30p
30p

VEROBOARD
01 015

Six matrix matrix
2lin Iiin lip 16p

Sin 24p 15p
3 in 31in 249 1.59
3 in Sin 17p 29p
I7in 2in 75p 57p
I7in 34in LI 75p
Pins-either site: packet of 36, 18p

ELECTROLYTICS
imF 450V 19p 1,000pF 25V 27p
2µF 450V 20p 1,010µF SOV 31Ip
4µF 350V 14p 2,0009F 25V 369
eoF 450V 16p 2,010µF SOV 53p

16#F 450V 17p 2,S00µF 25V 43p
25pF 25V 7p 2.5COµF 50V 60p
251a9 SOV Sp 3.000µF 15V 48p
32pF 450V 24p 5.000µF 25V 5Sp
501uF 50V 10p 5,01301.F SOV 111119

100µF 25V 10p 13-13,1F 450V 169
1009F SOV 10p 11-16µF 450V 20p
250µF 25V 12p 16-16µF 4S0V 17p
250,1F SOV 17p 16-32pF 4SOV 63p
5000F 25V lip 32-321.F 450V 4119
500µF SOV 15p SO -50µF 350V 389

MINIATURE ELECTROLYTICS
1pF 63V 6p 47pF 16V 7p

2 2pF 63V 6p 471iF 25V 6p
3 3pF 63V 6p 68pF 16V
47fiF 63V 6p 1001IF 10V

ElpF 40V 7p 220pF 16V
10fiF 25V 6p 330µF I6V
10µF 64V 7p 470pF 10V
16pF 40V 7p 1,000pF I6V
30jiF ISV 7p 1,530fiF I6V

CASSETTE OWNERS!

Up

7p
Ilp
I 1p
19p
23p

For Philips and similar c ttttt te recorders.
PL111 Power unit for connection to

I 2V + or - E car electrical
systems, giving 71V, stabilised £3.25
output.

PUI4 As above but switched for £5,10
6V, 74V or 9V output.

PP75 Mains power supply. output EI .95
71V d.c.

All units are complete with cable and plug

VARIABLE POWER SUPPLY
Input: 240V. a.c.
Output: Switched 3, 4 5, 6. 7 5. E11.209, 12 volts d.c.at 500mA

B ATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP6 Input 240V a.c. Output 6V d c
PP9 Input 240V a c Output 9V d.c

Price [150 plus 12p p. 6 p

NEW NEW
ILLUSTRATED

1972-73
CATALOGUE

Post Free 15p
F

CONTROLS, Log. or Lin.
less switch. ISp

Single, D.P. switch. 149
Tandem, less switch, 40p
51in. 10k(3. 251(11. 50k13, 100k O. 250k11.
500k0, IMO, 2MQ

SLIDER CONTROLS, 87mm.
complete with knobs.
Single, 44p; Tandem, 55p. 10k O. 25611.
50k 0, 100k if, log. or lin.

RESISTORS
Carbon
All 5%, high -stability. Ell values 1W. IP;
4W. lip: I W. 4p; 2W, 6p
Wire -wound
SW. 10p: IOW, 11p

LOUDSPEAKERS
7in fin. in -LI.11, 11111-/1.12,

150-L1.40.
Sin Sin, 30-11.85, 110-11.77,

10in 6in, 3O-L2.32, (10-12.31.
150 -L2-31.

Bin round, 3 n -11.10, BO -11.65.
1511-12.10.

Adastra IOW, e or ISO-L3.40.
Please add 1.0p p 6 p. to all speakers.

B ONDED ACRYLIC FIBRE
B.A.F. wadding. lain wide. lin thick. The
ideal lining for speaker enclosures. 2Sp per
yard

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

4 pin
S pin. 180
S pin. 240
6 pin

Jack, 21mrn unscreened
Jack, 25mrn screened
lack. 3jrrirn unscreened
Jack, 31tnrn screened
Jack. lin unscreened
Jack, lin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phony, plastic top
Phone, plated metal
Phony, fitted 4 ft lead
Wander, red or black
Banana 4mm. red or black

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. S Pin, 180'
D.I.N. 5 pin, 240'
lack, 3lrnm
lack, lie screened
Jack, stereo, screened
Phono, plated metal

14p
911

10p
139
149
139
15p
ISp
1p

10p
Illp

lip
12p
20p
10p Car aerial Sp
359 Co -axial, surface 8p

Sp Co -axial, flush 9p
12p D.I.N. 2 pin (speaker) 10p
Up D.I.N. 3 pin 9p
39 D.I.N. 5 pin, 180 fp
6p D.I.N. 5 pin, 240' 9p

Jack. 21mrn 10p
Jack. 34mm 10p

14p Jack, j.n unswitched 15p
17p Jack. lin switched 17p
15p Jack, stereo, switched 14p
16p Phony, single Sp
16p Phono, 2 on a strip 7p
160 Phono, 3 on a strip 9p
ISp Phono, 4 on a strip 10p
49p Wander, single, red or black Sp
309 Wander, twin strip 7p
14p Banana 4rnm red, or black 6p

SOCKETS

CAPACITORS
2 2,9 500V
3 3AF 500V

SoF 500V
10oF 125V
10AF SOOV
ISuF 125V
1509 SOOV
18AF SOOV
220F I25V
22,9 SOOV
2SoF 500V
270F 500V
33aF 125V
33oF SOOV
39aF SOOV
47pF 125V
47pF SOOV
50oF SOOV
56,9 500V
611oF I25V
68oF 500V
7SoF SOOV
529F SOOV

100oF 125V
100AF SOOV
100aF SOOV
120,0 SOOV
ISOpF 125V
ISOpF SOOV
150pF SOOV
180pF SOOV
200p F SOOV
220pF I2SV
220pF 500V
250pF SOOV
2709F SOOV
3009F SOOV
330pF 125V
330pF 500V
390oF SOOV
47099 125V
470oF 750V
500c F SOOV
560pF 500V
680p F 125V
680c F 500V
820pF SOOV

000IpF IOOV
0 00IpF 12SV
00011.F 400V
0001µF SOOV
00011.9 SOOV
0.001µF 1,000V
0 0015uF 400V
0 0015:AF SOOV
0 0015uF SOOV
000180 SOOV
0.002µF IOOV
0 0021SF SOOV
0 0022uF 12SV
00022uF SOOV
0 0022uF 1,000V

SIN
SIM
S/M
P.S.
SIM
P.S.
Car.
S/M
P.S.
S/M
S/M
Car
P.S.
S/M
SIM
P.S.
Car
S/M
S/M
P.S.
S/M
S/M
S/M
P.S.
S/M
Car.
S/M
P.S.
S/M
Cer.
S/M
SIM
P.S.
Cer.
S/M
Car._
S/M
P.S.
S/M
S/M
P.S.
Disc
S/M
S/11
P.S.
S/M
S/M
Mylar
P.S.
Poly.
S/M
Cer.
MDC
Poly
S/M
Car.
S/M
Myla
Cer.
P.S.
S/M
MDC

7 p
7 p

71p
Sp
4p

741,
Sp

710
7419

Sp

7 p

4p
p

7 p

lip
7 p
7 p

71p

71Spp

liSp
Sp
Sp

7 p

Sp
Sp
Sp

Sp
Up
Sp
Sp
Sp
Up
lip
6p
Up
p
3p

3p
10p
sp
6p
3p

10p
Sp

10p
3p
Sp

106p
6p

0027pF
003pF
0033pF
0033pF
0033pF
0036pF
0047pF
0047µF
00470F
0047pF
005µF
005pF
0069pF
0069pF
006111µF
00912µF
001112pF
OlpF
OlpF
0IµF
01µF
OlpF
OlpF
OlpF
OlpF
OlpF
0I5pF
0150F
02µF
022pF
022pF
022pF
022pF
022pF
033pF
033pF
047pF
047µF
047pF
-047µF
-047pF
047pF
-ItaF
1pF
1µF
IpF
1pF
15pF
22pF
220F
-22µF
22pF
33pF
-47pF
47µF
-47pF
-00F

SOOV
500V
125V
500V

1,000V
500V
125V
500V
SOOV

I ,000V
100V
SOOV
125V
SOOV
500V
125V
SOOV

ISV
I2SV
160V
250V
400V
SOOV
SOOV
600V

1,000V
160V
400V
100V

19V
2SOV
400V
600V

1,000V
2SOV
400V

12V
160V
250V
400V
600V

1,000V
30V

250V
400V
600V

1.000 V
2SOV
160V
250V
400V

1,000V
2SOV
2SOV
400V

1,000V
2SOV

S/M ISp
Car. Sp
P.S.
Poly. lip
MDC ap
SIM ISp
P.S. 9p
Poly. 6p
S/M 20p
MDC 6p
Mylar 3p
Car. Sp
P.S. 101p
SIM 30p
Poly. 6p
P.S. 101p
SIM 30p
Disc 4p
P.S. 101p
Poly. 4p
M.F. 3p
Poly. 3p
Car. Sp
S/M 309
MDC 7p
MDC 9p
Poly. 3p
Poly. 3p
Mylar 3p
Disc Sp
M.F. 3p
Poly. 3p
MDC 7116
MDC 9p
M.F. 4p
Poly. 4p
Disc
Poly. 3p

39
Poly. 4p
MDC 1p
MDC 10p
Disc fip
M.F. 4p
Poly. 59
MDC 10p
MDC 13p
M.F. Sp
Polr "Sp
Foil 10p
MDC 15p
M.F. Sp
M.F. Sp
Foil 15p
MDC 20p
M.F. 15p

Note:
SIM =silver mica 1./ col.
P.S. = polystyrene 2i% col.
MDC-a.c. rating = 00V.
M.F. =Mullard min. foil.
Cer. =ceramic.

MAIL ORDERS Some items have a post and packing
charge shown against them. Where p. 6 p. is not shown
the is Ilp for any selection. When both classes of
goods are ordered the charge is lip plus any p. 6 p. ch
shown. 10 Telephone 01.692 4412
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If we can land
moon modules

we can certainly
land you

a good job
We are Control Data Corporation, a major American
computer manufacturer, providing, among other things.
computers that help control the landing of Apollo moon
modules. Because computers have become the world's
fastest expanding industry we want to meet men and
women interested in training under us for really good jobs
with our customers and with other computer users. By
1980, it is predicted, computers will form the world's
largest industry and 90% of trainees are currently placed in
jobs almost immediately. No specific qualifications are
required for training - simply a clear, logical mind.

Telephone

01-637 2171
between 9 a.m. and 9 p.m. from Monday to Friday

and ask for Peter East

CONTROL DATA INSTITUTE
77-79 Wells Street, Oxford Street, London. W.I.

CONTROL DATA

WHAT READERS SAY

V
-, A TINY RINE MID

5.0007!

AIM TIN .la.

sap

A precision tool using a combination of
butane and compressed oxygen. 1*.K.A.
manufactured. (fires -item ml flame
of pencil lead thickness. Adjustable
temperatures up to 9,000°1. Light.
Instantly. no printing. Cuts metals.
wehle, braze. and Kohler.. etc.. gold and
other. Ideal for eketronice amt elec.
local engineering. jewellers. clock
taken., slIsersmillu. Up to 40 minutes

operation tiring fuel supplied. Replace.
inept net of 2 oxygen and I butane
cylinder. 11150 inc. poet. Complete
with intdructione. Our price 111-150,
31p P. a P. Send 111111.

From
Only
£2.40

We and quick. FOUR 13 amp 3 -pin
shuttered Socket Outlets Red neon
earning indicator operate, when In use.
Only 12 40 t 36p P. a I'. Total 66I6.
Also De Luxe Model Whim.) PLUS On /Off
rwitrh PLUS Magnetic Contact Breaker

If you draw Joe much entrant it
switches MI liutomatically. PLUS
30ft IS metro') approx. lead ST 26
sop P. a P. Total 17 O. Bonus offer:
if required. net of lour toted 18 amp
plugs Sip extra. Poet free if ordered with
above.

JOHN DUDLEY SICO.LTD
Childs Hill, London, N. W.2.

02,

WTI ICIIT 411 DOMESTIC
AlIf LANCES a POWITT I001 S

INTRODUCTORY
PRICE ONLY

£1.69
_)Store cable
tidily. Heavy
duly 3 -core
noble Otted un
breakable rub-

ber standard 13 amp
fumed 3'pin plug arid
3'p(n eocket. Saver
trouble fitting your-

self. Ideal for Donterto. Appliancee.
Garden Power Tools. fledge Trimmer.
Mower, etc. 30ft. app cable and /BEE
elorage reel 11.00 - alp P. a I'. Semi
6210. 1511- app. 1110 - 351. P. a P.
SOIL opp. 62 41p P. a P. 761t.
app U * 50p P. a P. 100ft. app 1376

55p P. a P. 6011. app olloserpoint"
cable with winder reel, iiocket. plug,
earn  handle U 09 ri P. a P.

BINOCULAR MAGNIFIEREami
See close-up w.rk
with les. eye straw
and fatigue. Light-

/ weight adjustable
headband. Powerful
optically ground
knees front Conti-

nental glassworks. Can
be corn over nonnal
glasses. An essential aid
in intxlelling, industry,

home an, workshop. Stamp collecting
Jeuelko. watchmakers and any One
work. 21 ntagnitication. 11626 + 35p
P. a P. Send 66 51). 3 x node( 60p extra.
State model.

TWIN -BEAM SPEC -LAMP - Worn
just like a pair of spectacles. Two
powerful spot lemma illuminate working
area. Can be worn with Binocular
Magnifier. Battery operated. Only 11 PO

10p. P. a P. Send U.

Dept. EE2, 301 Cricklewood Lane,
Tel. 01-458 5917 Callers welcome.

The Pictorial Method
BAST

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

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

To. series
will be ot -

cptional visluti in
training mchanic and

tachniclan In Electricity.
Radio and Electronics.

You have my firmest recommendation in
favour of this method of Self Teaching.

B. W. Blackburn.
The best I have ever had: they are fantastic
and everything your readers say.

P.L.W. Davenport.
I have made great use of the Basic Manuals.

B.C. Hendon.
I have found the Electronics volumes so
interesting: please rush me Electricity.

C.A. Folkestone.

11)14
GUARANTEE

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

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

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts £450 0
BASIC ELECTRONICS 6 parts £5.40 
BASIC TELEVISION 3 parts £360 

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

FULL POSTAL
ADDRESS
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BSR LATEST SU PERSLI M
STEREO AND MONO
Plays 12'. IV orr record.,
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 month.'
guarantee. AC 2001250v.
Mae ill Iltin.
Above motor board 81in.
below motor board 211n.
with STEREO and MONO XTAL E875 Post 25p.
MONO -COMPATIBLE £7.75 Post 25p.Plays all records

RCS DE -LUXE 8 WATT AMPLIFIER. Ready made tested.
Printed circuit. 8 watts output. Tone nod volume control..
Complete with two knobs, output valve and rectifier and
high performance loudspeaker. Double wound lolly iso-
lated =lint transformer. AC Mains
200/260v. Response 60-12,000 cps. IA Pont
Sensitivity 300mV. - 25p.
GARRARD DISCO DECK
CIO POST FREE

d..
r1

,4 speeds Play. all
Isizes of records. I ' )

4 pole heavy duly
motor. Pin. steel l ! 1
turntable. Plug in
head complete with
stereo/mono cartridge. Adjustable stylus brnsure. Auto -
stop. Brown and Cream finish. AC mains 110'240y.
Base plate aloe 12in. Sin. Operating area 141n. x 121 in,
Above motor board Sin., below motor board 2I in.
Ideal for Home 111-Fi or Discotheque.

GARRARD AUTOCHANGERS with Sonotone Cartridge.
Stereo Diamond and Mono Sapphire. Model 1025 110.
Model 3500 Stereo and Mono A utochanger 114. Post 250.

BSR JUNIOR SINGLE PLAYER £4.50Turntable. 4 -speed motor and separate pick-up

HI -TI PICK-UP CARTRIDGES. Diamond LP/Stereo
Stereo/Mono PTA >M-60; GM 11260; CIP93 1200;
Sapphire Mono GPO' 11 .60; Power -point LP/78. 409.

EA.'
 TWEE

WOOFER AND
TER KIT

L5.75 Post 250
Comprising a line example of a Woofer
161 Olin. with a massive Ceramic
Magnet. 44oe. Gain. 13,000 lines.
Aluminium Cone centre to Improve
middle and lop response. Also the E.M.I.
Tweeter Si in. equare has a special light-
weight paper cone and magnet flux
10,000 lines.Crossover condenser Included.
Impedance Standard 8 ohms
Maximum Power 12 watts
Useful Response . 85 to 18,000 cps
Base Resonance 45 cps
SUITABLE ENCLOSURE 20 it 13 it 9in, L9 POST 2So

MODERN TEAK DESIGN

WEY RAD P50 -TRANSISTOR COILS
RASW Ferrite Aortal.. 72p Spare Cores 3p
Osc. P60/1AC 33p Driver Trans. LIFDT4 .. 68p
IF. P50/SICC 470 boil. 36p Printed Circuit. PCA1 68p
3rd I.F. PbOltICC 96p J.B. Tuning Gang .

P51/1 or P61/2 38p Weyrad Booklet 10P
P60/38 38p OPTI 58P
Mallard Ferrite Rod 8 :in 20p. 6 tin. 209.

VOLUME CONTROLS
Long spindles. Midget Sine
5K. ohm. to 2 Mee. LOG or
LIN. LIS 15p. D.P. 25p.
STEREO L/S 66p. D.P. 75p.
Edge 5K. B.P.Translator 2.60

80oh. Coax 4p. yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. El 40; 60 yd 12
FRINGE LOW LOSS
Ideal 623 and colour. It; Pyd

8in & 10in ELAC
HI-FI SPEAKERS
Dual one plasticised roll
.urroun d. Large ceramic
magnet. 50-16.000 cps
Bass resonance 55 cps
8 ohm roll

0m. 12 watt 23 75Sin. 1 0 watt

music power

E. M .1. 131 x 8in.
SPEAKER SALE!
With twin tweeter.
and crossover, 10 wall £4.25State 3 or 8 or 15 ohm.
As illustrated, Post filip

With flared tweeter cone and ceramic
magnet, 10 watts.
Hass re.. 45-60 cps.
Flux 10,000 R11/1.
State 3 or 8 or lb ohm. Post 2/5p

TEAK I NET einFlutedFront Poet 26P

BLANK ALUMINIUM CHASSIS 18 s.w.g. Sin. sides. 7 x 41n.
46p; 9 x 7in. 60p; 11 7in. 70p; 13 y. Sin. 90p; 14 x 111n.
96p; 16 x 141n. 99p; 11 . Sin. 500; 18 x 10in. 11.
ALI:MINIMUM PANELS 18 e.w.g. 6 x 41n. 9p; 8 / tlin. 15P;
14 / 3111.113p; 10 x 7in. 19p; 12 Nu. SOp; 12  Sin. 28p;
18 / Sin. 28p;14 9in. 54p; 12 12in. 40p; 16  10in. 50P
HI -F1 STOCKISTS RETURN OF POST DESPATCH

£2.25

RADIO COMPONENT
Radio Books & Com ists 50 Wet

R.C.S. STABILISED POWER PACK KITS
All part. and instructions with Zener Diode, Printed Circuit.
Bridge Rectifier. and Double Wound Mains Transformer
input 200/240v. AC. Output voltages available or 9 or
12 or 15 or 18 or 20v. DC at 100mA or less.
PLEASE STATE VOLTAGE REQUIRED.
Details S.A.E. Sise 31 1 11 in. £2 POST

GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, PAL, Guitar. Can be used with
Battery 0 12v. or H.T. line 200 300v. D.C. operation.
Sue 11' 11' . f Response 25 c.p.s. to 25 Kcle. 26db gain.
Por use with valve or transistor equipment. CIA Post
Poll instructions mulled. Details S.A.E. -"/F, lOp

NEW TUBULAR ELECTROLYTICS CAN TYPES
2,350V .. 14p 240/25V 140 50  50/350V 359
4/360V .. 149 600/115V 20p.60  100'3509 680
81450V .. 14p 100/25V .. 35p 32  32,250V 18P
16.450V .. lfip 100/60V .. 470.32  32 450V 33p
32,460V .. kr& 8 /11/450V .. 189 350 50.3269 50p
25 26V .. 10p +16 / 450V 20p 32  32 32 350V 43p
60/50V .. 10p 14+ 16/460V 25p 100 . 50 . SO 350V48p
103 2t.V .. 10p 38  32/350V 26p
LOW VOLTAGE ELECTROLYTICS
1 2. 4. 5. 8. 16, 25. 30, 50, 100, 200mP. 15V. 10P
500mP. 12V. 15p: 215V. 20p; 50V. 301.
1000mE. 12V. 17p; 25V. 350; 50V. 47p; 100V. 70p.
2000mP. 6V. 25p; 25V. 42p; 50V. 57p.
2500m1r. 50V. 62p; 3000mE. 2.5V. 47p; 50V. 65p.
5000mF. 6V. 2.5p; 12V. 42p; 25V. 75p: 35V. 85p: 50V. 95p

CERAMIC 1ple to 0 Dim?, 4p. Silver Mica 2 to 50800P. 4p.
PAPER 350V-01 4r.. 05 13p; lmr 15p; 2mP 150V 150.
500V-0 001 to 0.05 4p: 01 Op; 026 Sp: 047 250.
SILVER MICA. Close tolerance I". 2 2-SOOpF Bp; 200-2 200
PP 109: 2,700-5.6000 20p; 6,8000E-0 01. mad 30p; each,
TWIN GANG. "0-0" 208pP  1760P. 65p; Slow motion drive
365  366 with 25 1.50, b0p; 500pP alone motion, standard
46p; small 3 -gang 5047pF 11 60.
SHORT WAVE. SINGLE. lOpP 30p; 250P 55p; 5)pP 55p.
NEON PANEL INDICATORS 250V AC DC Amber 203.
RESISTORS, w., I w., 10". 1p: Y w. Sp 10 ohms to 10 meg
HIGH STABILITY. I w. 2"... 10 ohms to 1 meg., 10p.
Ditto Preferred values 10 ohms to 10 mee., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt
10 ohms to 100K, 10p each; 21 watt, 1 ohm to 82 ohms 10p.

GARRARD DECCADEC SP25
MK I I RECORD PLAYER
With Stereo Mono
Deram Cartridge
transcription
head and arm
Four speeds.
'Otto. turntable.
Anti -rumble filter

dIPBtu compensation. 7:
Laboratory motor. ...-__ 6

SPECIAL 218.50 Post
PRICE

Post
PRICE

PLINTH & PLASTIC COVER
But out tor most Gaard or
B.S. R. Will play with

rrcover In 24.50
Position. Latest design.
Covered In black leatherette.
Antimagnetic. 12/ le 145 a 7gIn. POST 35p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS POST
gyp each

250-0-250 80 mA. 6 ay. 4 amp 11 50
150-0-250 80 mA. 6 b. 3 ba. 8 3v. la or 6v. Pa. 12 60
350-0-350 80 mA. 6 Se. 3 5a. 1111v. la. or by. ha. U 00
300-0-300y. 120mA. elly. 4a. C.T.; 0 Sy. Pa 23 25
MINIATURE 200v. 200mA., 1111, Ia. 2.1 lif ,e Ma. 75o
MIDGET 220v. 45 mA., 6 Sv. Sa. SI  Six tin. 90p
MINI -MAINS 20v, 170mA. 11  II 1 lin. 501/
HEATER TRANS. 8.3y. 3 a. 600
Ditto tapped sec. 1 4 v.. 2, S. 4, 6. 8 3 v. 11 amp . 95p
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs
at 2 amo. 3. 4, 3 6, 9, S. 10, 12. 15, 18, 24 and SO v 22 25
1 amp., 6, 8, 10. 12, 6, 18, 20. 24. SO, 33 40, 48, 60 12 25
2 amp. 6. 8, 10, 12, IP 18, 10, 24, 80. 38. 40, 48, 60 IA 25
S amp. 6, 8, 10, 12, 16. 18, 20. 24, 30. 36. 40. 48. 60 28 75
AUTO TRANSFORMERS 1151. to 230v. or 230,. to 115,.
160w. SS PA: 600w. 16 25; 750w. 110; 100w. 114.
CHARGER TRANSFORMERS. Input POO 250..
for 6 or 12.., 11 amp., 31.50; 2 amp 11 80:4 amp. 12 50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs, I/ amp. 40p; 2 amp. 65p; 4 amp. 850
LUCAS 205500 Bridge 70V 5 amp 11.

MAINS ISOLATING TRANSFORMER
Primary 0 - 110 - 240V. Secondary 0 - 240V. 3 amps.
720 watts. Insulated terminals. Varnish Impregnated.
Folly enclosed in steal case with fixing feel. Famou make.
BARGAIN OFFER 110, Carriage 1500.

inch DIAMETER WAVE -CHANGE SWITCHES 650.
2 p. 2 -way, or 2 p. 6 -way or 8 p. 4 -way 25p each. 1 p. 12 -way.
or 4 p. 2 -way. or 4 p. 3 -way 260.
TOGGLE SWITCHES, sp. 14p; Op. 18p: do. dt. 230.

"THE INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER

Lea
200,flet

S.A.E. 2250v.

A.C. 4'1.35 no:

ALL MODELS "BAKER SPEAKERS" IN STOCK
HI -Fl Enclosure Manual containing 20 plans, crossover
data and cubic !able.. 42p Post Free.

BAKER I 2in. MAJOR £9
80-14,500 cop.... 121n.

..i, a double cone, woofer and
'

tweeter cone together
with a BAKER ceramic
magnet assembly having
a flux density of 14.000
gam and a total flux of
145,000 Maxwells. Bass
resonance 40 c.p... Rated
20 watts. Voice coils
3 or 8 or 15 ohms. Post Free

1
Module kit, 30-17,000 e.p.s.
with tweets, crossover.

.-- battle and CII.50instructions.
BAKER .'BIG- SOUND" SPEAKERS

'Group 25' 'Group 35' 1 'Group 50'
12 inch /8 12 1.h £9 j 15 inch £2025 watt '. 1 35 watt 1 50 watt
8 or 8 or 15 ohm i 3 or 8 or 15 ohm 8 or 15 ohm

TEAK 1111-F1 SPEAKER CABINETS. Fluted w.......' front
For 121n. or 1010. dla. speaker 20 . IS x Sin. .0 Post 25p
Por 13 Sin. or Sin. speaker 16  10 * Sin. 15. Put 2.6P
For 10 . Sin. or Sin. speaker 16 .. 8* din. 14. Post 26.
LOUDSPEAKER CABINET WADDING 181n. wide, lbp It

GOODMANS 6i in. HI-FI WOOFER
ohm, 10 watt. Large ceramic magnet.

pedal Cambric cane surround. Frequency
espouse 50 12,000 cps.Ideal P.A. Columns.

Hi -PI Enclosures Systems. etc. £4

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencie.
and  smooth elteralon of total response
from 1,000 cps to 18,000 cps. Sine 3i -
81 2.1n. deep. Rating 10 watts. 3 ohm
or 15 ohm models. Li -on

Pat 10p

SPEAKER COVERING MATERIALS. Samples Large M.A.I.
Horn Tweeter. 2.16kc's, 10W 8 ohm or 15 ohm 1150.
De Luxe Horn Tweeters 1-18 Kr 's, 15W, 16 ohm U.
TWO-WAY 3004:kms CROSSOVERS 3 or 8 or 15 ohm 95p.
SPECIAL OFFER: 80 ohm 21in.; Elio.: 85 ohm, Pin.; Sin.
25 ohm, 2,in. dia.; Sin. dia.; 6  din.; 8 bin. EACH
15 ohm. 81in. dia.; 8 41n.; 7 41n.; TYPE
3 ohm. 21in. Sin.. Sin. dia.
LOUDSPEAKERS P.M. S OHMS. 7 41n.11 25; 6iin. 11 50;
8 bin. 11-60; 8 2.in. 100p 8 in. LI 75; 10 6in. 11 90.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
Sin. dia. 4 watt; 10in. dia. 5 watt; lain. dia. 6 watt
3 or 8 or lb ohm models 12 20 each. Post 16p.
VALVE OUTPUT TRANS. no; MIKE TRANS. 50:1 250.
5 WATT 11171.11 -RATIO, 3, 8 and 15 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 Inputs speech and
music. Mixing faciities.
Re.pon.e 10 30,000 cp.. Matches
all loudspeakers. A.C. 200/2502.
Separ to Treble aid Bass Controls.
Guaranteed. Details S.A.E.

£49 Post
Free

BARGAIN AM TUNER. Medium Wave. £4.50Transistor Superhet. Ferrite aerial. 9 volt.
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner 13.50
with separate oont.-ols into single output. 9 volt.
STEREO VERSION 01 ABOVE 14.60
BARGAIN FM TUNER 88-108 Mc s Six Transistor. 9 volt
Printed Circuit. Calibrated slide dial tuning. £12.50Walnut Cabinet. Mse 7 x 6 / 4inch
BARGAIN FM TUNER as above less cabinet E.8.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Po -Pull Beady built, with volume control. 9v. £3.50

COAXIAL PLUG Op. PANEL SOCKETS 6p. LINE 1Sp
OUTLET BOXES, FURNACE OR PLUSH 25p.
BALANCED TWIN RIBBON FEEDER SOO ohms, Sp yard.
JACK SOCKET Std. open -circuit 14p. closed circuit 23p;
Chrome Lead Socket 4op. Phono Plugs bp. Mono Socket 6p.
JACK PLUGS Std. Chrome 15p, 3 5mm Chrome 14p. DIN
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS Load
3 -pin 18p: 5 -pin 260. DIN PLUGS 3 -pin 18p; 6 -Pin 250.
VALVE HOLDERS, Sp; CERAMIC 80; CANS Sp.

E.M.I. TAPE MOTORS Post 155.
120v. or 240.. AC. 1,200 r.p.m. 4 pole
185mA. Spindle 0 187  0 75in -25
Sue Si It  atic. .Illustrated:
E.M.I. GRAM MOTORS

120v. or 240.. A.C. 1.200 r.p.m. 2 pole
70u A. Spindle 1 in. Sise 75p
21 gi . Olin. Post lap

MINIMUM POST AND PACKING 1So CUSTOMERS FREE CAB PARK CALLERS WELCOME

SPECIALISTS 337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wednesdays 9- I p.m., Saturdays 9-3 p.m.)

(Export Remit cash and extra postage.) Buses SO. 68. IS, Rail Selhurst. Tel. 01-6841665
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Everyday Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 100. extra. Semi-display-£6.00 per single column Inch. Advertisements must be prepaid

and addressed to Classified Advertisements Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A 4AD,

RECEIVERS and COMPONENTS
MINI MAINS PACK KIT. Safe
double wound mini transformer,
silicon rects., 1,000.,E smoothing. De-
livers 9V d.c., 120 mA. Components
with data sheet; pack buildable to
size of PP6, etc., battery. £0.90+
U.K. post 5p. By mail only from
AMATRONIX LTD., 396 Selsdon
Road, South Croydon, Surrey, CR2
ODE.

SOUND SUPPLIES
(Electronics) Co. Ltd.

P.A. EQUIPMENT. Marshall amps. instruments
and guitars, etc. TOA and Eagle amps and
accessories. Reslo mica, etc.
COMPONENTS. Resistors, capacitors, plugs,
sockets, cables, audio leads, semiconductors,
valves. vero board, etc., for the constructor.
Power packs and car droppers for the cassette
recorder or radio.
S.A.E. for list and enquiries. P.A. list ISp.

17. Smarts Lane, Loughton, Essex
Tel. 01-505 2715 Closed all day Thursday

UNUSED COMPONENTS. Excellen
variety. £1 per hundred. Postal only.
Chaplin, 5 Brewhouse Hill, Wheat
hampstead, Herts.

NEW MODEL V.H.F. KIT Mk 2
Our latest kit. Improved design and performance
plus extra amplifier stage, receives aircraft,
amateurs, mobile, radio 2, 3, 4, etc., this novel
little set will glue you endless hours of pleasure
and can be built in one evening. Powered by
9 volt battery, complete with easy to follow in-
struction and built In Jack socket for use with
earphones or amplifier.

Onli L3 50 + P. & p. 10p U.K. only.
Illustrated catalogue of selected kits and com-
ponents. 150 P. a P. free.

Galleon Trading Co., Dept I.E.
12 Burrs Way,
CorrIngham,
Stanford -le -Hope, Essex.

HEADPHONES: Matching 9R59DS,
EC1O and all low impedance receivers.
Luxury lightweight adjustable, foam
padded. Japanese: £2-60. Partridge
Electronic, I til . Broadctairs, Kent.

EXPRESS COMPONENTS
\11,i

L imtlitn 1_15 1H.1
ELECTRONIC KITS FOR

E.E. PROJECTS
HAVE you waited weeks (or months) le

the past for your electronic compo-
nents to arrive??? Well you won't have to
any more-not if you order from us!!'
It is our intention to satisfy our customers
-quickly and completely!!! This month',
bargains arc:-
HORSES FOR COURSES £2.00
WASH/WIPE CONTROLLER £2-10
SIGNAL INJECTOR £0 75
ELECTRONOME £1:65
SHAVER INVERTER (20 watt) £3 .75
INFRARED BURGLAR ALARM

£3 . 30
These kits comprise all electronic compo
nents to complete the project.
OTHER COMPONENTS Transistors: ADI4:
(similar characteristics to 0C28, 0008. 0C2'
0C35)..35p each; Relays: 18502 -pole change,
over 5A contacts..£1 00 each; Water switches
I -pole 12 -way, 4 -pole 3 -way, 3 -pole 4-way..20p
each; Microswitch: S.P.C.0...15p each; Poten-
tiometers: 25k0 log..12p each, 250k0 log wit'
D.P.D.T. switch -213p each; Mains neon, (wit
resistor). :Hp each.

Orders over 50p POst free, others add 5p.
MAIL ORDER ONLY

10 in
ONE

FOR ALL YOUR Electronic Com-
ponent requirements. Send for free list
to B.C. Electronic Supplies, 7 Regent
Road, Huddersfield HD1 4NR.

COMPUTER PANELS SBC106, diodes, 4-5013
post 10o. PANELS WITH SILICON AND GERM!
TRANS. at least 50. 6-LI 00 post 15p. UNIT
WITH 4-LA2 POT CORES CAPS 50p post 15p.
IC, 7400 SERIES ON PANEL(S) 10-75P post 10o.
FALLOUTS 5-13p. ORP12 on panel ex equip,.
35p cp. WIRE ENDED NEONS 10-45p, 20-75p
post Op. SEND LARGE S.A.E. FOR LIST OF
PANELS ETC.
7LB ASSORTED COMPONENTS Et 30 cp.

J.W.S. RADIO
75 HAYFIELD ROAD SALFORD 6 LANCE

MAIL ORDER ONLY

Versatile 4.,..e.al,

-
MINI -LABMINI -LAB Comprising
 AC & DC Voltmeter  Audio Generator
 Ohm Meter  Resistance Substitution
 Capacitance Substitution DC
Ammeter  Battery Supply  RF Signal
Generator  RF Field Strength Indicator
This new, unique instrument
combines all you need for
testing. Guaranteed, money
back it not satisfied. 25p. p&p
Cash with order or write for Illustrated data sheet to.

RSL COMPONENTS (Dept. EE)
Cricketfield Lane, Bishop's Start/Ord, Herts.

£11.25

MISCELLANEOUS

MUSICAL MIRACLES
KITS to build quality accessories:-
WAA-WAA all parts, electronic & mech. t.2 95
FUZZORAMA quality fuzz box 1.475 P&P 20p.
BASS PEDAL 113' and 5' tones E35
BUILD A SYNTHESISER OR AUTO RHYTHM
from Dewtron professional modules
Cat. 15p from D.E.W. Ltd., 254 Ringwood
Road, Ferndown, Dorset SH22 OAR

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/
receiver kit does not use R.F. and you can
get one easily. Your transmissions will be
virtually SECRET since they won't be heard
by conventional means. Actually it's TWO
KITS IN ONE because you get the
printed -circuit boards and components for
both the transmitter AND receiver. You're
going to find this project REALLY FUN -
TO -BUILD with the EASY -TO -FOLLOW
instructions. An extremely flexible design
with quite an AMAZING RANGE-has
obvious applications for SCHOOL PRO-
JECTS, LANGUAGE, LABORATORIES,
SCOUT CAMPS, etc.

GET YOURS! SEND 050 NOW
S.A.E. for details

TO: BOFFIN PROJECTS,
DEPT. KEE.
4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY

EDUCATIONAL
MEN! You can earn £50 p.w. Learn
computer".operating. Send for FREE
brochure-London Computer Opera-
tors Training Centre, G22 Oxford
House, 9.15 Oxford Street, London,
W.I.

FREE
TO ENGINEERS

Whatever your age
or experience you
must read New
Opportunities. It des-
cribes the easiest way to pass A.M.S.E.,

City & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Electrical,
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today-FREE!
B.I.E.T. B32, Aldermaston Court,

Reading, RG7 4PF
Accredited by the Council for the

4,, reditation nJ Correvno.dent, CgdIegrc

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

YOU CAN BE AN

ELECTRONICS EXPERT
With I.C.S. home study. Pass
exams in your spare time and join
the highly paid specialists of the
electronics industry. Electronics,
Electrical Engineering, C & G
Certificates and many specialised
courses. Send for FREE details
stating subject of interest.
ICS School of Electronics and
Electrical Engineering, Dept.
566N, Intertext House, Stewarts
Road, London SW8 4UJ.
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SA NW A MULTI TESTERS
P2B 2.000 ('IV [A-85
1P -SD 2,0000/V L5 BO
USO-DX 20.0000rV GI 35
360 YTR 10.0000/V L7 9S
A303 TRD 20,0000/V L10.35
N401 200,0000/9 £3155
MAGNETIC CARTRIDGES
Gold ring
0800 f.6 95
G800H Ler 55
6800E £11 55
G800 Super E

its 25
G850 /4 95

TRANSISTORS
AC107 28p ADI61 1,e_
AC126 17p ADI62 f Pr
AC127 23p BC107 12p
ACI 32 19p BC108 12p
ADl49 47p BC109 lip
BC147 20p 0071 14p
BD112 44p OCB 1 D 19p
BFY51 13p OCP71 459
0C26 409 2N2926 13p
0C28 Sip 2N3055 639
RECORDING TAPE
S.P. Sin 600ft 50p R.S. COMPO-
L.P. Sin 900fc 65p NENTS,
D.P.Sin 1200ft 92p TUNERS,
S.P. Sfin 900fc 63p AMPLIFIERS,
L.P. Sfin 1200ft 83p DISCO,
D.P./in 1800ft LI VERO
S.P. Sin 1200ft 78p BOARD
L.P. 77in 1800ft 98 S.A.E. for

FREE leaflets
CATALOGUEST FREE. All
prices POST FREE. Minimum order
50p. MAIL ORDER ONLY FROM

Ure
M44-7 11.6 95
M 55-E LB 133
M75-6 Slim

/8115
M75-EJ(2)

L11 70
M75 -E(2)61 3.75
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FOR SALE

SURPLUS STOCK
AT

REDUCED PRICES
Cs -Rs -Transistors -small
3v Electric Motors -Relays -

Transformers -Plugs -
Sockets -Etc., Etc.

Send S.A.E. for list.

W.E.C. LTD
HIGH STREET, RIPLEY,

SURREY

TRANSISTORS

TRANSISTORS 2p EACH
SPECIAL BULK PURCHASE

New unmarked, assorted gain istors.
NPN-PNP similar to: BFY 50-53. BCY 30.33.
BFX.88, 2N3702-3. 2N.3704-1 I, 2N.706.
In packs of 50 (-inks of 10) state types required-

PR,CE LI PER PACK
CWO-add 10P P. ai P.

Send 3p for Stock and Price Lists
DIODE IN914 (IN4148) at 3p each

BACON ELECTRONICS
133 High St., HURSTP1ERPOINT, Sussex

TEL. 2554-5

SERVICE SHEETS

SERVICE SHEETS for Televisions.
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault -Finding Guide, S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

BOOKS
"HOW TO LISTEN TO THE WORLD,"
published October 1972, E1:90, post 10p
direct from World Publications' Ware-
house, order from: David McGarva,
Box 114E, Edinburgh EH1 1HP.

CASSETTES
TOP QUALITY, low noise audio mag-
netics cassettes with fitted screws, in
library case, C60 30p, C90 40p, C120 50p.
P&P 15p. Ingo Ltd., 72 West End Lane.
London, NW6.

WANTED
EVERYDAY ELECTRONICS, parts I.
3, 4, 5, 7. State price required. Box 2.

URGENTLY REQUIRED, the first
eight parts of Everyday Electronics
complete, please reply immediately.
Box No. 3.

YATES ELECTRONICS
(FLITWICK) LTD

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

BEDFORD.

RESISTORS
3W Iskra high stability carbon film -very low noise-capless construction
3W Mallard CR25 carbon film -very small body size 7.5 is 2.5mm. fW 2%
Flectrosil TRS.
Power Values Price
watts Tolerance Range available 1-99 100+

5 5% 4 -70-2.2M0 E24 I Op 0 Spf 10% 3  3M0 -10M0 El2 I Op 0. Se
* iOn-i M E24 3.5p 3.0p

10°Z 10-3.90 E12 1 'Op 0 -Bp
5% 4.70-1MCI El2 1 -Op 0.8p

4 WA 10-100 E12 60 5.5o
Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0.5 watt 5% Iskra resistors 5 off each value 4  70 to IMO.
El2 pack 325 resistors L2.40. E24 pack 650 resistors £4.70.

POTENTIOMETERS
Carbon track Ski.) to 2M0, log or linear (log 5W. lin 5W).
Single, 12.p. Dual gang tstereo), 40p. Single D. P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 5M0. Horizontal or vertical P.0
mounting (0.1 matrix).
Sub -miniature 0. 1W. Sp each. Miniature 0  25W, 6p each.

TRANSISTORS
AC107 159 BC107 10p BFI95 ISp 0031 12p 2N3703 lip
ACI26 11.9 BC108 10p BFY50 lip 00820 11p 2N3704 13p
AC 127 12p BC109 10p BFYSI 129 OCP71 40p 2N3705 12p
AC 128 Ilp BC147 10p BFY52 22p ORPI2 50p 2N3706 I 1p
ACI31 Ilp BC148 13p BSY56 32p 2N2369 16p 2N3707 lip
AC132 170 BC149 139 0C26 4Sp 2N2.646 6139 2N3708 10p
AD140 SOp BC157 13p 0C28 45p 2N2926R 9p 2N3709 Ilp
ADI61 33p BC158 13p 0C35 4Sp 2N29260 11p 2N3710 1113
AD162 36p BC 159 13p 0C42 12p 2N2926Y 9p 2N3711 Ilp
AF114 20p 130131 73p 0C44 lip 2N2926G 109 2N4062 Ills
AFII5 20p 13D132 7Sp 0C45 lip 2N3054 58p ZTX302 ISp
AFII6 20p BFI79 32p 0070 Ilia 2N3055 609 ZTX500 16p
AFII7 20p BFI81 25p 0071 Ilis 2N3442 140p ZTX503 16p
AFII8 38p BF I 94 ISp 0072 12p 2N3702 13p 40362 58p

ZENER DIODES
400mW 5% 3  3V to 30V, 15p.

LINEAR IC's (DIL)
709 SOp 741 50p
710 SOp 748 50p

DIL SOCKET
14 and 16 pin

16p

DIODES
RECTIFIER SIGNAL
BY127 1250V IA 12p OA85 7p
BZY10 800V 6A 25p 0A90 sp
BZ713 200V 6A lop °A.?! Sp
1N4001 SOV IA 7p 0A202 7p
IN4004 400V IA Bp IN4148 SP
I N4007 1000V IA lip BA114 Op

BRUSHED ALUMINIUM PANELS
I2in x 6in-25p; I2in x 23 in -10p; 9in x 2in-7p.

SLIDER POTENTIOMETERS
86mm x 9mm x 16mm, length of track 59mm.
SINGLE 10K. 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE 12.p.
FRONT PANEL 659
113 Gauge panel 12' x 4' with slots cut for use with slider pots. Grey or matt POLYSTYRENE CAPACITORS 160V 25%
black finish complete with fixings for 4 pots. ICEF to 1,000pF Eli Series values 4p each.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD ICs, TO ORDERS UNDER a

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
Op stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS 0296 SERIES
400V: 0 001µF, 0.0015,1F, 0.0022AF. 0.0033µF, 0 0047pF. 25p. 0 0068pF, 0 Olaf.
0 015AF. 0 0229F. 0.03-µF. 3p. 0 0470, 0.068AF. 0 I µF. 4p. 0 . 15µF. 6p. 0 220F. 75p
0.33µF, 1 1p. 0 47µF, 13p.
160V: 0.01µF. 0 0154F. 0 022AF. 0 033AF, 0.047AF. 0 068AF, 3p. 0.IAF 35p. 015µF.
45p. 0 22µF, Sp. 0 33pF, 6p. 0.47pF, 73o. 068µF, 11p. 10µF, 13p.
MU LL OLYESTER CAPACITORS C2110 SERIES
250V P.C. mounting: 0.0IAF, 00151°F. 0022µF. 3p. 0.033µF, 0.0470F. 0 060pF
3}p.0 1pF. 49. 0 . 15/0. 0.22µF. Sp. 0 33pF, 6}0.047µF, tip. 0 .68µF, Ilp. I OpF. 13p

1 5AF. 109. 2 2/xF, 24p.

MYLAR FILM CAPACITORS 1005, CERAMIC DISC CAPACITORS
0 001AF. 0002µF, 0 005pF, 0 OlpF, 002µF 100pF to 10,000pF, 19 each
119. 004µF, 005µF, 0068µF, 0 1pF, 35p.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each
1µF/V) 10/2 5, 40/2 5. 80/2 5. 160/2 5. 320/2 5, 500/2 5, 8/4.32/4,64/4. 125/4.250/4.
400/4, 6 4/6 4. 25/64. 50/6 4, 100/64. 200/64, 320/64, 4/10, 16/10, 32/10, 64/10
125/10, 200/10. 25/16, 10/16. 20/16, 40/16. 00/16, 125/16. 16/25, 64/25. 125/25.
25/25. 50/25, 00/25. 1/40. 4/40. 8/40, 16/40, 32/40, 50/40, 064!64. 25/64. 5/64, 10164
20/64, 32/64.

MULLARD C437 SERIES
100/40. 160/25, 250/16. 400/10. 640/6 4, 800/4. 1000I1 5. 9p. 100/64, 160/40. 250/25,
400/16. 640/10, 12.50/4. 1000/6 4. 1600/2 5, 12.p. 160/64. 250/40, 400/25, 640/16.
2000/4, 1000/10, 1600/6 4, 2500f2 5, ISp. 250164, 400/40. 640125, 3200/4, 1000/16,
1600/10,2500/6.4, 4000/2 5,

ELECTROLYTIC CAPACITORS Miniature P.0 mounting Sp each
(1oF/V): 10/12. 50/12. 100/12, 200/12, 5/25, 10/25. 15/25. 100/25.

VEROBOARD
0 1 0.15

2 x 3i 22p 17p
2 x 5 249 11p
3 x 31 249 21p
3 x 5 2.8p isp

17 x 2f 75p 57p
17 x 31 100p 78p
17 0 5 (plain) - 82p
17 0 31 (plain) - 609
17 x 25 (plain) - 42.p
21 a 5 (Plein) -
2# 3J 31 (Plain) - lip

11 p
Pin insertion tool Sip 32p
Spot face cutter 42p 42p
Pkt. 50 Pine 10p 2.00

JACK PLUGS AND SOCKETS
Standard screened ISp 2.5mm insulated
Standard insulated 11p 3.5mm insulated
Stereo screened 339 3  5mm screened
Standard socket ISp 2-5mm socket
Stereo socket 18p 3  5rnm socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, S pin 180°, 5 pin 240°, 6 pin
Plug 11p. Socket Sp.
4 way screened cab -e 15p/metre
6 way sc d cable lip/metre

Op
Ilp

13p
Op
Op

BATTERY ELIMINATOR LI-SO
9V mains power supply. Same site as PP9 battery

THERMISTORS
VA 1055S 15p VA 066S ISp VA1077 15p R53 LI35.

COMPACT CASSETTES -IN PLASTIC LIBRARY BOX
C90 65p :120 85p

LARGE (CAN) ELECTROLYTICS
1600pF 64V 74p
7.500AF 40V 74p
2500AF SOV Up
2500/..F 64V 110p
2800µF 100V L3  00

3200AF
4500AF
4500µF
5000µF

16V SOP
16V SOP

25V LI 68
SOV LI 10

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.01pF 10p 0047µF 13p 0  22AF
0.022pF 12p 0.1PF 16p 0  47AF

20p
225
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TAPE HEADS
We are gradually obtalnhig more Inlormation
alsitit the Truvox tape head, we have, we are
told that these have been wound In a very
ingenious nay rni that winding may be coupled
either in parallel or In series depending whether
high or low impedance in required. We also have
matching era. heals and woo offer these in pairs
I recool AO I erase heal. Price of the 2 track
469 per pair. 4 track 759 ;per pair. Pair mounted
on plate 66p extra.

I R.P.M. MOTOR
Made by the lamina /Smith. t. pahy. 240v
50 ,cycle Main. working. bleat motor to drive
clock mechanism.. Price II each or 10 for U.

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes
speed from approxi-

mately 10 revs. to
maximum. Full power at

all mitred& by finger-tip
control. Kit Include' all

parts. case, everything and
Toll instruction. 11.1/0 plus

13p post and Moira.ce.
Made up model alto avail-

able. an plus 13p post & p.

MAINS OPERATED CONTACTOR
2.20.''40,. 50 cacie solenoid
with laminated core no very
alletit in operation. Clones 4
elnunts eacli rated at 10 amps.
Extremely well mink by a
(inninATI Electrical Company.
Overall size 26 x 2 x tin.
2140 emit.
HIGH ACCURACY THERMOSTAT
l'nes .11fferent at ...operator 1.C. with thermister
as (11in.. lash/tar claims temperature control to

HIM, 1/7th of is argrve. l'ontplet kit with power
pack 66'60,

AUTO -ELECTRIC CAR
AERIAL
with dashboard control
elite. 'able to 401n or fully retrac
table. 'Suitable for 12V positive or
mantis e earth. Nupplied complete
with till l,,g Iii-tructIons and ready
mired dashirnahl switch. 1576 plus
251. post and insurance.

WATERPROOF HEATING
ELEMENT

26 yenta I. oath 7iIN Self-regulating
temperature control. SOP poet free.

MULTI -SPEED MOTOR
Replacement in malty aellanown
food miners. Sin secede arc avail-
able 500, 550 and 1,100 r.p.na. froni
either or both of the nylon sockets
(where the heaten of the food )CY 11:8
mixer normally go) and 0,000, tt -
12.0(0 and 15.000 e.o.m. (Ideal polishing speeds)
Iron the main drive shaft. Thin drive shaft la
I in. diameter and approximately I In. long.
A fursher point about this motor In that being
230/240.. AVIIC series wound its speed may be
further controlled with the use of our Thyrlster
controller. Thin le a eery powerful and useful
motor site approx. 2 in. dia. x 5 in. long, mains
230/240v. Price Up pine 23p postage And Insur-
ance, 12 or more post free.

et
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ISA ELECTRICAL
PROGRAMMER
Learn In your sleep:
Hate radio playing and,
kettle boiling as you
awake -switch on Netts

to ward off Intruders -have warrn house to come
home to. All there and many other thing. you can
do II you 11..4 in an electrical progra llllll er
Clock by famous maker with 15 amp. on/off
switch. Switch on time can be set anywhere to
stay on up to 6 homy. Independent 60 minute
memory logger. A beautiful unit. Price 51 96 +
20p p a y or n lth glans from chrome bezel 76P
extra.

0-9 AMMETER
Sin almare full vision I, nosh
mounting. Moving Iron iii.lrun u11 t.
Ideal for charger. Priv, (Hip earn
10 or I540

NUMICATOR TUBES
For digital inntrumentn counters, timers,
clocks. etc. HI -sac NH. 3, Price It 41
each. 10 for 113.

12 WAY SUB -MINIATURE
MULTI -CORE CABLE

700747:71per cores each core P.V.C. Insulated and
of different colour. P.V.C. covered overall and
approx. 3/161n. thick. Price 1110p per yard.

LIGHT CELL
Almost zero resistant In aun
light Increases to 10 K Ohms
in dark or dull light, epoxy

re.in sealed liar approx. lin. dla. by I in. thick.
hated at 500 NM wire ended. Up with circuit.
Also ORP 12 light cell Up.

MULLARD 4 + 4
STEREO AMPLIFIER

demonstrate these daily and
nunnnet always a Min nnlAlitS: It really
is a cracking amplifier. Only Mallard
with their know how could have made it
ponnible at this low price. SPEC.: Mains operated. 4 watts mum
or !perch per channel; Double wired power supply eliminates cross
talk. Harmonic distortion lees than Frequency response 50hz-16Khz
Input imitable for pick tip tuner or microphone. 6 month guarani...
Only t9 56 + 30p postage and insurance.

THY RISTOR LIGHT DIMMER

For any lamp up to 200 watt. Mounted on switch plate
to fit in place of etandard ...itch. Virtually no radio inter-
ferences. Price /12 50 plus 20p post and insurance.

TANGENTIAL HEATER UNITS
This heater usit in the very latest type. mat efficient, and quiet running. Ia as
fitted in Hoover sal blower heater, costing 115 and more. We have a few only.
Comprises motor, Impeller. UR% element and IkW. element allowing switching
1. 2 and 3k W. and with thermal safety cut-out. Can be fitted into acv metal line

cane or cabinet. Only need control switch. U 60.
2kW. Model no above except 2 kilowatts aw.
Don't ml.. this. Control Switch Up. P. & P. 4np.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 X 13 amp sockets in metal box to take
standard 13 amp gaged plugs and on/off switch with neon warning light. Supplied
complete with 6 hit t of Pet cable. Wired up ready to nork.gg U plus 23p P. & 1

THIS MONTH'S SNIP
A bargain parcel of 7 tioilmn for tl. hnie not as large An a postage stamp
and only r thick, largest is 1f"oIl'Idia. Some work off l4v some as
high aw ISv. There motors are used in racing cars, power toys etc. The
Wield Ia en powerful that It will drive a Mini drill, model lathe, or similar.
Thin la a 4 pole motor, optimum working 16 5v but very powerful even
a, low as tev. Don't mks this wonderful NMI/.

REPEATING TIME SWITCH
1 or 2 on/off. per 24 hours. Repeats until re -programmed. Switches
up to 15 amp. Switching time completely adjustable through 24
hour.. Precision made with 24 hour dial. Miniature -will fit into 2ins
cube. Mains operated clock but ewitch may be isolated for switching
battery sets. Ideal for shop window lighting, anti -thief devices,
central heating control and mane other automate processes.
Price with Instructions 12 each plot 20p post and insurance.

STANDARD WAFER SWITCHES
Standard else 16' wafer-silver.plated scamp contact,
standard I' spindle 2' long -with locking washer and nut.

No. of Poles 2 way 3 way 4 way 5 nay 6 nay 8 way in way lOway 12way
1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p
2 poles 40p 40p 40p 40p 409 40p 40p 70p 70p
3 poles 40p 40p 40p 409 70p 70p 70p 95p 95p
4 poles 40p 40p 40p 70p 70p 70p 70p 11 20 21 20
6 poles 40p 40p 70p 70p 95p 95p 95p 11 45 11 45
6 poles 40p 709 70p 709 96p 95p 950 11 70 11 70
7 poles 70p 70y 70p 95p II 20 11 20 21 20 11 95 11 96
O pole. 700 709 709 95p 11 20 01 20 II 20 SY PO 12 20
9 poles 709 70p iltip 95p 11 46 Il 45 21 46 12 45 22 46

10 poles 70p 709 959 II 20 11 45 II 46 11 46 12 70 112 70
11 poles 70p 959 95p 11 20 Il 70 Il 70 21 70 22 95 22 95
12 poles 70p 95p 95p II 20 11 70 21 70 11 70 /3 20 13 20

MULLARD AUDIO AMPLIFIER MODULE
Hues 4 translstorn, and has an output of 500mW into
8 ohms speakers. Input suitable for crystal mac. or pick-up.
9 volt battery operated. Size 0' long x Ile wide x high.
SPECIAL SNIP PRICE 10p each. 20 for 24.40

13 AMP TWIN GANG SOCKETS
Offered at less than wholesale price your
opportunity to replace those dangerous
adaptors -brown bakelite flush mounting --
standard fitting. Unmatched 2OP each, wpm,
ately switched lip each. Separately switched
and with neon on/off indicator. 46p each. Lees
10% ten or more +20p postage if order under g5.

SO MICRO AMMETER
Square, panel mounting type. U

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the femme Mersey Company. A once-
in.a.lifetime offer of Micro -electronic devices well below eat of manufacture.
The parcel contains 5 ICs all new and perfect, first -grade device. definitely not
sub -standard or seconds. 4 of the IC. are single silicon chip OP amplifiers.
The 6th is  monolithic NPN matched pair. Regular price of parcel well over 45.
Full circuit details of the ICs are Included and in addition you will receive a
list of many different ICs available at bargain prices Up upwards with circuits
and technical data of each. Complete parcel only SI post paid.
DON'T MISS THIS rsititiric 545041Po'.

MULLARD I.F. MODULE
This is a fully screened intermediate frequency module
for amplification and detection of f.m. mynah. at
10-7MHz and a.m. signals at 4701011. The fleet stage is
used aa an 1.1. amplifier for f.m. and a cell -oscillating
mixer for am. operation, in conjunction with an ex-
ternal oscillator coil. 765 each. 10 for 16 75. 100 for
241150p. With connection dig.

Where postage Is not stated then orders
oer 13 are post free. Below 25 add 20p
Semiconductor@ add 59 pat. Qver SI post
free. S.A.E. with enquiries please.

NIATURE
WAFER SWITCHES
2 pole, 2 way --.4 pole, 2 way -
3 pole, 3 way -4 pole, 3 way -2
pole, 4 way -3 pole, 4 way -2 pole
6 way -1 pole. 12 way. All at top
each, 51 -SO for ten, your assortment.

TOGGLE SWITCH
3 amp 250v. with fixing ring 7Ip each, 76p dor

ROCKER SWITCHES .

Three new types to offer this month
all snap -in fixing Into otibmg Wen.
Type I. 8.P. on/off 10 amp. 2501. Riter. Made by Arrow
Electric. (93 series.) Price 12p each:
10 for 11.06.

Tr. 2. D.P. on/off 10 amp. 0005' with neon
Indicator in the lever. Again Arrow 93 aeries.
Price 26p each or 10 for 1226.

SLIDE SWITCH
2 pole change over panel mounting by
Iwo 6 BA screws. Size approx. 1 r 1.
rated 230t lamp Op each. 10 for 114.
100 for 1610. 500 in, 524.

MICRO SWITCH
amp changeover contact., gp

.aoh. Ol doz. 15 amp Model
Ng each or III 05 dos.

NEED A SPECIAL SWITCH?
Double Leal Contact. Very slight pressure clowts

both contacts. Op each.
-3 '1109 do. Plastic push -rod

suitable for operating, fp
each, 46p dos.

PKESSU RE SWITCH
Containing a 15 anip. change over
switch operated by a diaphragm
which In turn In operated by air
pressure through a small metal
tube. The operating measure Is
adjustable but Is set to operate In
approx. 10 111. of water. These are quite low
prennure devices and can In fact be operated
pimply by blowing Into the Inlet tube. Original
use was for washing machines to turn off water
when tub ham reached correct level but no doubt
haii many other application.
76p each. 10 for 1015.

SWITCHES I??
We could fill thin whole liege with all the
&twitcher we have ro If you can't pee the
one you oust send for our switch list.

TIMED "ON" SWITCHES. Made by Smith. for
wanhing nuchines, etc. Centre epinille dace
double pole 15 amp switch directly it in turned.
A full 360* turn or only a Part turn winds the
clockwork mechanism and keeps the switch
closed until the spindle returns to the "off"
poeltion. A dial therefore could be fitted to
indicate hours and minutes and the Switch on
period could be set mute accurately. 3 models
available --90 minutes, 120 minutes and 360
minutes. Price 96p each. Metal clad pointer knob
15p. Suitable relay to !make the switch "on"
Instead of "off" Up.

LEVER SWITCH -Rol H62/4. Ideal for Intercom
or similar. Penning the lever down operates
pairs o. changeover contacta, pressing the lever
up operates 4 pairs of change -over contact..
The ewitch is spring loaded and normally returns
to the off or centre position. Size approximately
If' long x '11" deep x thick. 40p each.

6 PUSH BUTTON SWITCHES. Mains. suitable
for audio or R.F. Each switch rated at 230v.
15 amp, Int (black push button) cl se, '2 circuits.
2nd (white push button) oorrates one change -over.
3n1(willte push button) operates one change -over.
Ith (white tounh button) opens one circuit.
Note: all deprave -if bulb,n, remain down until
cleared by the 5th (red button). Further note:
It is a relatively eery job to alter the position
of the tsgs thus making the switches suit your
circuit. Fitted with 3 white. 1 red and 1 black
button. 30p each or 10 for 2270.

PUSH OPERATED MICROS WITCH. Change -over
contacts. spring return when plunger released.
Also ratted with lamp holder to take Lfiliput
lamp In plunger: hung in by lockout. throughr hole. Price 2.5p each or 10 for 2216.

22 -POSITION SOLENOID OPERATED STUD
SWITCH. Mains operated, each current pulse to
nw itch solenoid moves switch arm through one
position on to the next contact stud -current
to release solenoid bring. back switch arm to
position one. There are ex -equipment but In good
working order. Any not no would be replaces!.
I'Prc-e SOp each.

J. BULL (ELECTRICAL) LTD.
(Dept. E.E.), 7 Park Street, Croydon CRO IYD

Callon to: IOPq Tannvorth Road. Croydon.
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price shown on the cover. and that it shall not be lent, resold or hired out or otherwise dleposed of in a mutilated condition or In any unauthorised cover by way .1 Trade, or attixed to cr
as part of any publication or advertising, literary or pictorial matter whatsoever.



meet the precision
'INVADER' INSTRUMENTS

Precision instruments supplied with standard detachable
copper chisel face bits. Standard temp. 360°C at 19/23/27

watts. Special temps. from 250°C/410°C

For perfection
in soldering

yin 11076 1646
BIT SIZE 1/4" BIT SIZE 3/16"
6.34 mm Dia. 4.75 mm Dia.
27 watts.
L218

23 watts.
L212

1706 -I-
BIT SIZE 1/8"
3 2 mm Dia
19 watts

£.1.96

Don't take chances.
We don't. All our

ADCOLA Instruments
are of impeccable qual-

ity. You can depend
on ADCOLA day afterday.
That's why they're so popu
lar. You get good service ...

reliability...from our famous
thermallycontrolled ADCOLA
Element and the tough steel

construction of this production
tool ADCOLA day after day.

Send for NEW
catalogue today

IADCOLA PRODUCTS LM ADCOLA HOUSE GAUDEN ROAD LONDON.SW4 61.H
Postage.pack mg paid on orders over £2 under £2.add £0.10

Models required
Enclosing IVO or cheque for
Name
Address

LE

Are you alright
for Jacks?

Ask for Rendar Jack plugs and sockets at your local
stockist They come in a wide variety of configurations.
and in cases of difficulty can be ordered DIRECT from
the Rendar factory.

Standard, mini and sub -miniature sizes plugs in both St"

screened and unscreened versions . socket bodies in high melting
point thermoplastic ... several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications.
If you want to study all the facts and :igures, all the ingenious con -
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.
The cost of the catalogue is 25p. including P Et P. and its money verb
well spent

RENDAR°
Rendar Instruments Ltd., Victoria Road
Burgess Hill. Sussex. Tel. Burgess Hill 2642-4
Cables Rendar. Burgess Hill

SO BARGAINS

A ERY
CHECK

INDICATO

GIANT POWER ;VE1BAND
COMMUNICATIONS RECEIVER

SITS 3 in 1 AC DC POEN SUPPLY SISTER

SINS BITTEN, BUILT-IN SITTERY BOOSTEA

OUR0p PP.
PRICE. .He

el 0.50
TYIIS

+4
NEW 1972 RADIO. No tee, than

3 VHF BANDS. up Aircraft
l'ansmissions, Pop Pirates, Taxis,

Ambulances, Local Radio, Continental and
all BBC. VHF Stations plus fascinating

Public Servi'e Transmissions we are not allowed to mention:
Even TV sound in certain areas. PLUS A SPECIAL

WEATHER -BAND. Frequency range, :UW540-1600 K 11Z, FM104-
/08M11Z, Airhanel 109-145 5111Z, VIII, 145-175M11Z, 23 semi-

conductors -12 transistors. 11 diodes and thermistnrs. Automatic frequency
control. 3V telescopic aerial. Runs off mains AC 2301250 volts or oG 4 I'll
batteries, ier use re -chargeable nickel alkali eell. Finished in strong heather
grained ease with carrying handle. Approx. size 101' x 61' x re Written
guarantee. Special magnetic ear -piece for personal listening. dry batteries FREE.
HURRY! Limited .piatility only !nun Marktyme. Pally guaranteed.

PR CE 1-28.95
SO p P. IL P.

Tone into the world with this amazing com-
munications receiver. A truly exceptional unit
in peed ,,,,,, ance and looks-leatherette with
si sinless stoel trine. Looks good anywhere..
ci her as a portable with standard batteries or
pi eie it di:ectly into 220-240 volt domestic

nietins supply. 14 Transistors; 9
t herrni.tor. Internal ferrite roil
antenna plus telescopic aerial.
t4eparate tone, volume and tuning
controls with peishhutton selectors
for the B WAVEBANDS. Complete
with earphone for personal

lisetening. Frequency ranges: Long wave
es. Medium 353-160514m.

brine I  -4-5Mcs. Short Wave 12-2451cm.
Aircraft 1419-135 Mrs.

P3BLIC SERVICE BANDS 135-174Mcm. Fully
gaarant.o..I.

MihisPlf of Post A. Teleensorounientions hos pointed nut that es

Ikea, lad generally available to the puhliet is required for reeeption of trans-
missions by Pies Brigade. Aircraft. Shipping. Mr.

8'Minn
iddiWORIO
Mra sal
RIO 14!

MARKTYME
(Dept. ED6), 372 EDGWARE ROAD,
LONDON, W.2. Tel. 01.723 0094.
Caller Weil' 011ie 51on.lay to Sat unisy
9 am -6 p.:11.



P.P. 32P. (Battery 22p)
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U. K's LARGEST ELECTRONICS CENTRES!
HENRY'S RADIO LTD. EDGWARE ROAD, LONDON, W.2.

Now
YopEN

404-406 ELECTRONIC CONIPMENTS & EQUIPMENT 01-402 8381
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 58544736
309 PA - DISCO - LIGHTING HIGH POWER SOUND 01-723 6963
303 BARGAIN STORE SPECIAL OFFERS All Mail to 303. Edgware Rd., London, W2 1BW

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF

*rare

n's

'THE TEXAN
20 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

* FREE TEAK CABINET ;','::'.`k7t7; 6

FEATURES. New slim design with 6 - IC's. IC
Sockets, 10 silicon transistors, 4 rectifiers. 2 zeners.
special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE.
RELIABILITY AND EASE OF CONSTRUCTION.

rsiiW
FACILITIES. On off switch indicator, head e socket.
separate treble, bass, volume and balance cons s. scratch and
rumble filters, mono stereo switch, Input selector; Mag. P.U.
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape -head. etc
(Parts list Ref. 20 on request).

''7!*1*.:

SPECIAL
KIT PRICE

As featured in "Practical Wireless"
May to August 1972)

* SLIM
DESIGN WITH

P & P SILVER TRIM

45p
Overall chassis size

141" x 6" x 2" high
COMPLETE WITH FREE TEAK CABINET
Designer approved kits only ovadoble from Henry's

£28.50

-u

k',11

POLISHED

LOW COST HI-FI SPEAKERS
E.M.I. Size 131" 81". Large Ceramic Magnet.
TYPE ISO 6 watt. 3, 8 or 15

ohms L2 20. Post 22p.
TYPE ISO TC Twin cone ver-

sion L2 7S. Post 22o.
TYPE 450 10 watt with twin

tweeters and crossover. 3, 8
or 15 ohms. L3 85. Post 25p.

TYPE 15020 watt with tweeter
and crossover. 8 and 15 ohms.
CY 70: Post 28p.

CABINETS 150, 150TC 450 L460. Post

ML -3 MW 'LW
TUNER to BUILD
Uses Mullard Module. Slow
motion tuning. Built in
battery Ferrite aerial. Overall

size 7" x 2f" x 3j". TOTAL COST TO BUILD
C4 85, Post 15p. All parts sod sep ly. Leaflet No. 6

"BANDSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mallard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.
TOTAL COST TO BUILD 17 98,

All parts sold separately -Leaflet No. 2

CATALOGUE
Fully detailed and illus-
trated covering every
aspect of Electronics -
plus data, circuits and
information. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.

Post
PRICE 551. Paid

140p FOR CALLERS'

PLUS! FIVE 10p
VOUCHERS

Send to this address -
HENRY'S RADIO LTD.
(Dept. EE) 3 ALBEMARLE
WAY, LONDON. E.C.I.-
for catalogue by post only.
All other mail and callers
to "303" see below.

TEST EQUIPMENT
SE250B
5E500
TE 15

500

200H
AF105
U4341

TE2OD
TE22D
TO3
CI -5
TE65

Pocket Pencil Signal Injector LI 90
Pocket Pencil Signal Tracer LI SO
Grid Dip Meter 440 KHz-280 mHz
L13 45
30 KIV Multimeter L9 2S
With leather case LIO SO
20KIV Multimeter VI 20. With case L4 95
SOKIV Multimeter L13 SO. With case L9 SO
ACIDC Multimeter with transistor tester with steel
case LICI 50
RF Generator 120KHz-500MHz L15 95. Carr. 35p
Audio Generator 20Hz-200KHz L17 50. Carr ASP
3' Scope 13Hz-11MHz L39 00. Carr. 50o
3' Pulse Scope 10Ht-10mHt L39 00.- Carr 50P
Valve Voltmeter 28 ranges 117 SO Carr. 40p

-I

PA -Disco -Lighting 606066'
UK's Largest Range -Write 66 66 it;phone or call in. Details and
demonstrations on request.
DJ3OL 3 Channel sound to light unit. 3kw CS -SO
DJ4OL 3 Channel Mic (Built in) to light. 3kw 137 - SO
0170S 70 watt Disco amp/mixer L41175
DISCOAMP 100 watt Disco amplmixer L67 50
011055 30 watt Disco amp/mixer L3I 00
Anti -Feedback Quality Mic. III 50
SDL 12' 50 watt 8 ohm Full range speaker L12.95
DECKS. Use MP60 or SP2513 see above
Matching cartridge SCSM L262
FIBRE OPTICS. LIGHTING EFFECTS. PROJECTORS, SPOTS,
DIMMERS, MIXERS. Everything /or PA--Disco-Lighting
FREE Stock List Ref. No. 18.

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kg's BAND-
WIDTH, PRINTED CIRCUIT. HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it -VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7
TOTAL L697, p.p. 20p. Decoder Kit LS 97.
Tuning meter unit LI 75
Mains unit (optional) Model PS900 a 47. Post 209
Mains unit for Tuner and Decoder PS6'2 L3 25. Post 20p

RECORD DECKS
CHASSIS (Post 50p)
SP25 3L10 75 HT70 LIS 00
MP60 LIO 40 MP6I0 L14  IS
AP76 118 95 GL72 L22 15
WITH PLINTH COVER
(Post 70p1
MP60 L17 20 TD150AB
HT70 L21 60 L41 45
HL(GL75) PL12AC

L315 25 435 2S
MP6100.035 BD2 L32 2S
CART PLINTH COVER
(Post 70P)
(HL) AP76 GIOPC L29 95
(HL) SP25-3 OH PC

118 95

(HHTeMTCTAHCD '
PC 00

LI3 SO
MP60 SCSMD PC LI7 25
(HL) GL75 G800E PC L44 IS
(HO GL72 800 PC L35 SO

ULTRASONIC
TRANSDUCERS

Operate at 40kc's up to 100
yds. Ideal remote switching
and signalling. Complete with
data and circuits.
L5-90 per pair. Post 10p

MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance L2 00
'18' Med. Impedance L2 00
'36' Med.-Low Imp. L3 50
Erase Heads for above 7Sp
'63' 2 track mono -

Hi Imp. LI 75
'43' Erase Head for above 7SP

POWER INTEGRATED
CIRCUITS

Plessey SL403D-3 watt with
8 -page data. layouts and
circuits L150. P.C. Board
60p. Heat Sink lip.
Sinclair 1C12-6 watt with
data and circuits (I BO.
TH9013P-20 watt Power
Amp Module 14 S7.
TH9014P-IC Preamp LI 50.
Data Circuits for above
No. 42 10p

7 SEG .1 NIXIE TUBES
(Post 15p per I to 6)

XN3, XNI3, GN6 0-9 side
view with data, Up.
GNP -7, GNP -03 0-9 side view
with decimal points and data,
95p.
3015F 7 seg i2 each. C7 per
4 with data.
12 and 24 hour clock circuits
for above Ref, No. 31 ISp.

Miniature Amplifier
5 transistor. 300mW o p.
Fitted volume and sensitivity
control, 9 volt operated.
LI 75 each P P 15p.

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 a 57; Z50 L437
STEREO 60 PZ5 L) 97

E7 97; PZ8 L4 77
PZ6 L6 37;
Transformer for PZ8 L2.95

Active Filter Unit (4 45
Stereo FM Tuner LI6 95

IC12 LI 80; Q16's LIS pr.
Post etc. 20p per item

wiaeem

PACKAGE DEALS
Post 25p

2xZ30, Stereo 60, PZ5 LI5 95
2xZ30, Stereo 60, PZ6 LI8 00
2icZ50, Stereo 60, PZ8 L20 75
Transformer for PZ8 L2 95
PROTECT 605 KIT LI9 9S

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S
All the parts ycu need plus Data and Circuits - Get a Catalogue - it s all in there!
Prices subject to change nithout notice F & C E

Quality Slider Controls
60mm stroke singles and
ganged. Complete with knobs
SK, 10K, 25K. 100K, 500K
I meg. Log and Lin. 40p each,
10K, 2SK, 50K, 100K. Log
and Lin ganged. 60p each

Hi-Fi & Tape Equipment
Acknowledged
as U.K.'s
Largest
Stockists
with Lowest
Prices Plus
12 months
Guarantee.
Write or call
for FREE
16 page lists
(Ref. 16;17)t5W

Transistors - IC's - SCR'S -
Rectifiers Tries., etc.
NEW FREE LISTS
Ref No. 36 on request.

309 354-356-404-406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday

MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S H




