PLUS T INT-ERESTING AND HELPFUL FEATURES
FOR ALL HOME C_QNSTRUCTORS

COMPf TITIoN

... {ast chance
to enter!




10 TRANSISTORS.9 TUNABLE WAVEBANDS, w1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND, VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND

Built in Ferrite Rod Aerial for MW/LW. R#tractable, chrome plated 7 acction Telescopic
Aerfal, ean be angled and rotated for peak short wave and VHF listening. Fush Pull outpat
wing 600mw Tranalaters. Car Aerjal and Tape Record Sockets. 10 Transistors plus 3
Diodes. Fina tone moving coil speaker, Gaoged Tuning Condenser with VHF section.
Beparate coil for Alrcraft Band. Voiume on/off. Wave Change and tone Control, Attractive-
Case In black with allver blocking. Size 9¥ X 77 X 4”. Easy to f0llow instructions and
diagrams. Parts price list and easy bulld pians 30p (FREE with parts).

ROAMER 10 WITH VHF INCLUDING AIRGRAFT

Total buliding cost

£9'35

P. P, & Tus, 62p

Overseas P. & P. £1-05)

EIGHT
Mi |

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MW],

7 Tunable Wnave.
bandg: MWI, MW32,
LW. BWI1. BW2,
BW3 and Trawisr

UW, LW, 8W1, BW2,
BW3 and Trawler Band. Bullt in Ferrite Rod Aertal

for MW and LW, Retractable chrome plated Tels-
scHpic acTial for Bhort Waves. Pash pall output naing
S00mW transistors. Car acrial snd Tspe record sockets.
Belectivity switch. § transistors plua 3 dlodes. Fine tona
moving coll speaker. Afr spaced ganged tuning con-
danser. Volnme/on/off. tuning, wave change and tone
controls. Attractive case in rich chestnut shade with

4
[

gold blocking. Size 9 x 7 x 4in. approx. I‘.ny to . E
follow instmnctions and dlagramg. Price ;;d %]?BEE qlzamam? % e
and Easy Bnjld Plans 26p (FEEE with parts). o o 9
~—~c -
Total buifding cost £7'68 ST Total building colts£6 58 P.P.&
(Overseas P. & E. 2105) Taa 7y S Ve e i s L ) Saisily;

Band. Extrs Med!um waveband provides easier tunlng
of Radle Luxembonrg, stc. Bullt In farrita rod serfal
for MW and LW. Rctructable 4 section 24in. chrome
plated telescoplc aeriai for 8W. Bockat for Car Aerial.
Powerful push-pull cutput. 7 transistors and 2 diodes,
fine tone moving coll speaker.

tuning condenser. Volumefonjoft,
change controls. Attractive case With carrying
Blze 9 x 7 x 4in. approx. Easy to follow Instructions

SIX

¢ Tunable Wave-
bands: MW, LW,
AW, SW2, BW3

‘Trawler, bandplua
20 extra Medinm
waveband for
eagler tuning
of Luzembourgy
¢tc. Bensitive fer-

rite rod and
telescopie  aerial
for Bhort Waves.
3in. Hpeaker, 8
stzges—6 tranmistors and 2 dlodes. Atirmctive black
case with red grills_ dial and black knobs with pollsbed
metal inserts. Size 9 x 51 X 2iin. approx. Easy build
piscr and phtte price list 25p (FREE with parts).

Total building costs £4.38 P.P. &

{Overscas P. & P. £1-05) Ins. 31p

Alr spaced ganged

tuning and wave
bandle

TRANSONA
FIVE

5 TRANSISTORS #
AND 2 DIODES \§

POGKET
FIVE

$ Tunable Wavebands:
MYV, L, Trawler Band
with extended MW,
band for easler taning
of Luxembhourg, ebe.
7- atages—0 transistors and 2 dlodes,
supcrecnsitive foarite rod acrial. fne
u meﬂu Attractive black and gold
{ze 5f X 1} x 3}in. Easy build plans and
ylrh price list 10p (?BE rlthpaﬂ.q
P.P. &

Total building ¢osts £2-50 PP
24p

3 Tunabie Wavebands:

iuning condenser wolume

grille, Bize 6§ x

Total building costs
{Overseas P. & P. 65p)

MW, LW and Trawler Band.
7 stage—5 transistors and 2 dicdes, ferrite rod aerial.

maoving eoil :puknr Attractive case 'lth red speaker
4% % 1iin. Essy build plana and
parta price list 10p (FEEE with parte).

8 TRANSISTORS
and 3 DIODES

€ Tunable Wave-
bande: MW, LW,
BW1, 8W2, BW3
and Trawler Band.
Beasitive ferrite rod serial for M.W. and L 'W. Tela-
scople aerial for Short Waves. 3in. Speaker. 8 improved
trpe transistors plus 3 dlodes. Attractive case in
biack with red grille, dial and black knobe with polished
métal inserta. Size  x 5§ x 2}in. spprox. Push pull
output. Battery economiser switch for extended battery
life. Ampls pawer to drive a larger speaker. Parta
price list and easy build plans 25p (FREE with parts).

£2- 75 Total building costs £4.95 P.P. &

control, fine tone

P.P. &
Ins. 25p

{Overseas P, & P. 65p)
“EDU-KIT”

BUILD RADIOS, AMPLIFIERS, ETC.,
FRO EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRU
COMPONENTS INCLUDE;
‘Tuning Condenscr: 2 Volumc Coatrols: 2 8lider
Switches: Fine Tone Moving Cofl Speaker: Termi
Btrip: Ferrite Aerial: 2 Pluge and Bockets:
Batiery Clipa: 4 Tag Reards: Balanced Armature
Unit: 10 Tranasistors: 4 Diodea: REesistors:
Capacitors: Threa 3 Knobs. Units once
¢ousiructed are Jdelachable from MMazter
g Unit, coabling them to be rtored tor
future use, Ileal for Schools. Edncational
Authoritics and all those intercsted in
radto construction.
Parts price Lst ;nd easy build plans 25p

(FREEK with parts

P.P. &
Ins, 33p

bz
{Overseas P. & P. £1-05,

RADIO EXCHANGE CO

[ 61a HIGH ST., BEDFORD MK40 {SA. Tel. 0234 52367 |
lRez no. 788372

|I enclose £ ..

5 please send items marked.

I ROAMERTEN |[] ROAMER SEVEN [J
| ROAMEREIGHT [J TRANS EIGHT o
| TRANSONA FIVE[Q ROAMER SIX O
: POCKET FIVE [J EDU-KIT o

IParts price list and plans for _...

IName ..

All parts including
Case and Plans
* Callars side entrance *“Lavells'' Shop
* Opem 10-1, 2.30-4.30 Mon.-Frl. 3-1Z Sat.
PLEASE NOTE: ALL PRICES INCLUDE VAT

FULL AFTER
SALES
SERVICE

3

IAddress

R A . {Dept, EE21) |

Lo




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

* In addition to telling you about our Catalogue
each month we would like to bring to your
notice one or two items which we believe are
UNIQUE TO HOME RADIO (Components)
LTD.

To start off here is the

1 ' 3
ERSA"
SPRINT IRON

To our knowledge this remarkable
iron has been in use on the Continent
We carry complete spares, right down for over ten years. It has several
to the fast nut and bolt, even spare unusuyal features:

mains leads. Our price for this desirable 4 5 ;
objectisonly £3-98 plus I8 pence p & p. n Heats up in 10 seconds!
Essentially this is a tool for the field

service engineer or the handyman and ]

experimenter wishing to make a few WEIQhS only 5 ounces.
quick joints. A constructor building

something with a large number of joints

might find a conventional iron quicker. Parts can be Changed in seconds.

B 7 Can be used on anything from a

: Haiwe ggggms transistor upwards.

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

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

* A
HDW fﬂl‘ Please write your Name and Address in block capitals p

catalogue |

POST THIS COUPON

with chegue or PO.for 77p. R A Mt el e M
= ]  HOME RADIO (Components) LTD. Regd. No.
S e e At o AT L Dept: EE 234240 London Road, Mitcham 1 CR4 3HD ke
— -— SIS W
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QUALITY STEREO AT BUDGET PRICES!

The STEREO 20 STABILISED POWER
Tha ‘Sterec 20° amplifier 35 mounted, ron;,y wited and MODULE SPM80 £3 .25

ona &m x4 cm

APB0 especially designed ta power 2 of the AL50 Amplifiers, up to 15 watt
{r.m.s.) per lateat circult techniques
Incarporating complete short clrcuil prclectlon With the addifion of the
Mains Transtormer " wlli nrovlda outputs of up to 1-5 amps at 35 valts.
Size: 63 mm x 105 m| m. Thege units anable you to build Audio
Systems of the hlghm qnalily at &-hitherto unobtalnable prica. ideal for
many other Disco Publlc Address.
Intercem Unlt’, ete. Handbook available. 10p.

TRANSFORMER BMT80 £2-15 p. & p. 27p.

STEREO PRE-AMPLIFIER
TYPE PA100

Bullt to a speclfication and NOT a price. and yet stlll the greatest value on the
market, the PA100 stereo pre-amplifler has beon conceived from the letest clrcuit
techniques. Degioned for use with the ALS0 power ampiifier systam, thia ?uallty
made unltincorporates no less than eight sllicon planar transistars, two of these
are speclally selected low nolse PNP devices for use In tha Input stages.
Thrae switched stereo Inputs, and rumbla and scratch filters are haturn of the
PA100, which also has & O switch, volume, balance and con-
tinuously variabie bzss and treble controls.

SPECIFICATION:
Frequency response

%55 ¢m. This compact UNit comes complete with on/
off switch, volume control, balance, bass and ireble
controla. Attractively printgd franl anel and matching
control knobs, The 'Sterea 20' has been designed to fit
into most turntable plinths without Interfering with
the machanism or, aiternatively, into @ separste cabinst.
-Qutput power 20w peak Input 1 {Cer.} 300mV into 1M
Freq. res. 25Hz-25kHz Input 2(Aux,} 4mV info 30K
Harmonic distortion Bass control & 12dB at 60Hz
typically 0-25% at 1 watt Trable con. £ 14¢B at 14 kHz

£13-48 free p. & p.

AL50 HI-FI AUDIO AMP
50W pk 25 (rus)

019, DISTORTION

@ Frequency Response 15Hz to 100,006—1dB.

@ Load—3, 4, 8 or 16 ohms.

@ Supply vo!tage 10-35 Volts.

@ Distortion—better than 0-1% at 1kHz

@ Sional to noise ratio 80dB.

@ Overall size 63 mm x 105 mm x 13 mm.

Tallor made tothe most stringent specifications using top quallty com-

ponents and Incorporating the latest solid state circuitry the ALS0 was
concelved to fill the need for ell your A.F. amplification needs.

FULLY BUILT—TESTED—GUARANTEED.

BRITISH MADE conly £3-58 each

-KITS

PLUGS

Pack 107 § pin Din

Pack 108 3 pin Din

Pack I35 2} Jack

Pack 130 24 jack Sterec

Pack 103 Loudspeaker Plug I1p
Pzek 100 Phono Plug 7
Pack 230 3 pin Socket

Pack 236 5 Pin Socket

Pack 234 L/speaker Sacket
READY MADE LEADS

3 pin to 3 pin Din

3 pin to open end

S pin to S pin Din

5 pm to open end

S5 pin to 4 phono plugs
Sp:aker lead Din to spade

20Hz—20kHz £1dB Bass control

Harmonic distortion better than 0-1% Trable control v

Inputs; ‘l Tape head 1-25mV Into 50x02 Filters: Rumble (high pass)
Radio, Tuner  35mV into 30k Scratch (low pass)

3 Magnstic P.U.  1-5mV Into 50KQ Slgnal/noise ratio

All input voitages are for an output of 250mV. Input overload

Tape and P.U. Inpirts équailsed to RIAA curve Supply

withln 41dB fram 20Hz to 3 Dimensions

SPECIAL COMPLETE KIT COMPRISING 2 ALS's,

1SPMS0, 1 BMTI0 &1 PA100 ONLY £25-3 FREE p. & p.

8kHr
‘better than +65dB
+2¢dB

+35 volts at 20mA
292 x 82 x-35 mm.

only £13-15

‘fexsc send aif orders ¢ rost to warehouse and desaateh gepartmenl Giro No. 388-7008

Bi-PAK, P.O. BOX 6, WARE, HERTS

Guaranteed Satisfaction or Monay Back

CASSETTE TAPES
Audno—l‘la.;neucs Cel
ool ens0 | 230 | €80

Cassette Caddy £1-20
Cassette Head Cleaner 35p

ZONAL ILFORD TAPE
5% Standard 600fc

53" Standard 900fc

7% (Plain boxed) 1200t

7* (Westminster Boxed)

1800fc.
7* Reel of Leader Tape
{Blue of green)

MICROPHONES
AKG D109

P
Extension lead Din plug to
socket 12ft. 7

All feads approx. 6ft. in length.
DIAMOND STYLI

(Send SAE for complete list)
BTA: 9TA: 9TAHC: GP9I;
ST4; ST9; EV26; GCB

All at 80p each.

Double Diamond £1-25.
Diamond suitable for Orbic
NM22; G&m M3AD £2-25 each.

HEADPHON ES
Sennheisser HD4 14 £10-60
AKG K50 £6-50
Beyer DT48S = £35- 00
RECORD CARE
Cecit Watts Dust Bug  £1-10
Paraztatic Disc Preener 45p
Antistatic Fluid 20p
Dust Bug Spares

{Brush & Roller) ISp
Prices inc YAT and Post.

AKG D202E!

AKG DI%0C

AKG DI90E

AKG D224

Sennheisser MD21IN

Sennheisser MD4 13N E

Sennheisser MD42IN  £35-00

Audic RMS7F Radio Mike
£210-00

SPEAKERS
E.M.L. 350 Kit 8 ohms £8-20
E.M.1. 45C Kit 8 ohms

CARTRIDGES
Goldring GB0C

Orbit NM22

Shure 756

Sonotone STAHC (Dm)
Sonotone ST4A (Dn)
Ronnecte 105 {(Dia)

=2pRYR
REBEESE

J. J. Francis (wooD GREEN) I.td.

MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CM17 ORS Tel: Matching 476

hecome |
a RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world: We give
skilled preparation for the G.P.0. licence
--------------—---

: fl'ee ! Brochure, without obligation to:
I BRITISH NATIONAL RADIO &

RAPY

|
|
ELECTRONIGS SGHOOL P.O.Box 156, JERSEY =

NAME =SS = s _,._.._____._..I
l ADDRESS : <
73-

EEB
| e BLOCK GAPS please |
e 1 1 7 . & ¢§ F & 7 ° 1.7 1 [ -
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YES, “YOU'VE GOT THE WHOLE WIDE WORLD IN

YOUR HANDS'*! ALMOST UNBELIEVABLE! Think of IH““SAN“S ﬂfMIl[s H["“E nl lNEHES?

the Jantastic ASTRAD I7 and SEE Jor yeurssit that the 0 .
PRI O EE Tl 1973 RUSSIAN RADIO TECHNOLOGY

' A A A L Kyl SHRINKS THE: WORLD' COMPUTERISED?

(] bnmry H far both battery and mains use! We're

almest piving them away at only £18:50—a merae fraction of

even today's Russian miracie pricel We challenge you to STI I
compare performance and value with £80 radiosl ® Send guickly, FABULOUS

liiter receiving goods t-;‘t';l d?", refund if m}t dniis:ted. \,
Elegant black & chrame finksh facia, set in fabulous Cabinet 4 +

built case——constructed of fina Russlan hardwood In beautiful ; L } RTABLE RADIO &COMMUNICATIGN
Teak Veneer finish—prevents vibration, ensures purer and .

swoezer tone than ever! Volume controllad from a whisper to a
roar that would fill a halll Much wider band spread, for absolute
pin-point’’ station selection! Plus “MAGIC EYE" tuning
leval indjcator for ultra perfect tuning sensitivity! Yes, thc
Russians Rave surpassed thomselves, proving again their faneastic
ability in the field of electronics and brilliantly reflecting their ’ = L =
advanced micro-circuitry techniques, in the field of space communi- s MAGIC EYE “tunin
cations. Yes, EVERY WAVEBAND instantly at your fingertips = level iﬂdicat
including Standard Long, Medium, Short and Ultra Short ; i A or
Wavas to cover the four corners of the earth during 24 hours
a day including all normal transmissions. VHF: FM/USW,
AM: LW, MW, SW, gets, loecally, local and new stations

not yet operational, and messages from all over tha world! m[:hes af mX’/

Expensive TURRET TUNER side control waveband sslection RS
unit (as used on expensive T.V.'s!) Every waveband clicks into TRANS'STO
position giving incradible 2asa of station tuning! Genuine push- DDIOD s
pufl outpur! ONJOFF volume and separate Treble and Bass tone AN

controls for utter perfection of reproduction 2nd tone! Prass-

bueton dial illuminationt Take it anywherae—runs e:onnmt;:dly WAVEBANDS
on standard batteries or direct through battery eliminater from
220/240¥ AC mains supply. Internal ferrize rod aerial plus built-in STANDAHU U]Nﬁﬂﬂd MEDIUM

i e I e e Sl Plus 5 SHORT WAVERANDS

lifi d blic add £ SIZE
PR A T T A TR SHORT WAVES
made to give yaars of perfect service. (U.K. service facilities and

spares available for years and years to come, if ever necessaryl).

With WRITTEN GUARANTEE manua| with simple operating

instructions and circuit diagram. PLUS ultrm sensitive sarphone

for personal listening. ONLY _£18:50 (with mains/battery woRlDTUNlNG
eliminator £2:00 extra), BOX, POST, ETC. 45p—~NO MORE MORE GUESSW

TO PAY. *BUT WAIT, for only 75p extra you get the sensstional NO MORE GUESSWORK=
“COMPUTERISED'' WORLD TUNING GUIDE (i onables INSTANT DATA at your fingertips —

you to time, & get tr i the whola world over— MAINS/BATTERY Enahleswnm TUNE N A FEASH 10

even achild can do it in a flash—it even lets you know when to 1
1 PR AR S R A Rl ELIMINATOR £2Z extra transmissions the world over

PLUS Standard ‘longlife’ batteries (Sorry—We cannot change these new radics for any earlier model purchased.)

P, SAVE £21:60 NOW!
oNie! S | || seanonEw ACIDC BATTERYMAINS

With remate
control

- : ] A we cour
microphone, . [y ) - v

CONTRCOL MICROPHONE |

Shopartunities **thunder®® ahaad with an offer that’s FANTASTIC (even I
by ourstandards), Wae've snapped up 500 magnificent

In the world of sound] First-class makers! Fabulous VHF, AMIFH Radlo
AND Castatts Tape Racorder & Player comblned ancs'.: alig runs off ;":"_Fug”pif;g}’e?:#egn ,ﬁ’i’};{‘g“ ASWAITED) ':?‘5; NOW;J:&{&Z
standard batteries or mains. (Simply plug in the 220/240V. AC line cord) Shopertumtlu brmg itto youfarONLwill 76' Dle to our Cut priceé we cannot
Record and play back lmhdk anywhcrel HECOMMENDED RETA T e red you're gatting one of the BEST!
FRIC EPG LU I EC 2R AT ALMOST HALF PRICET Ex nswe"rlANoKEYBOARD'-CONTROLPgAN L (or latast MASTER
Wonderful featuras: Pras:-buttor:‘la bodrd Contro! Panel or latest ITCH control) AND A ATIC EV ONTROL. To fddhn
AR CRISWILIC Hic O NIROLIE FEpisual Bamryd"ckf‘ with awkward tape and reels. nnt ‘slap-in” a ﬂucttc and off you go
recording level indicator or built-in automa < Levaller] & Separate ! (Takes 30, €0, or 90 finute +andard catetts tapes obtainable everywhere).
gl‘g?FhFoa:d«::l-Lga:;lum. “'""ol’l * H duty buulhm ‘f .:I“l:err Amlzlng performance ensures ?erfec: tapings and superb reproduction! Remote
’I *" = H P controt microphone. Rapid Rewind! Fast forward! Beautiful tone from a whlsper

ol B
e p:or:_sc,r%’:'o:}'“td,"m‘ to a foar! Completely seif contained—racord anywhars, indoors or out!

b AT | Runs on standard battaries AND /240y, AC mains. Separate jacks for
c(DESlGTI:éﬂVoAbgflitl Sv:'r-;whe)r:axgj D“:;i-:dmig Ggobl.ult-un full remeote cantrol microphone, etc, Siza 9-1-m. x Sm x 24in. lle‘Ox. Design can vary
clrcule YHF, AM/FM Radm gives you superb.clarity of tone, incredibla station slightly. With carry handle. WRITTE RANTEE and full_instructions.

Umqu: c Selector Diat=gess, locally, and regional {(Recommended ulllnx PI'I€E ﬂ6.97') OUR FRICE ON LY £15-7€, post ete.
stations in every part of the country, plus B.B.C. National, VEE: Preka u dozens e ORERIG, sancRauickly Jaftarracalvinpigocsssey
of foreign stations. Fabulous in your carl You could pay € £ £smare Ays oh mail or °"‘FF"°“ reafund if not delights
Radio or Car Cussetta player ALONE' OUR EANTASTIC PRICE ON LY (one pay <ulton;.rl)t-r—cm-ttc u:;o set of standard batteries, AND
£22:40, carr. etc. 39p~ HORE TO PAY! Complate with AT A S p XLl L
instructions, ramota :wnlrel microphone with onfaff mltch and micro- e i e T T o ety o e e
Ao, St WG LIRS LoV S TS S b G I~ "COMMERCIAL TRAVELLERS Please nota: Merchandislng offica |
recaivin; —tedt ays ot matl order apPproval—reiund 17 no L
lighted. §5N US: Batteries and Cassette Tape 28p oxtra if req. 7:7°é"o1'-"|-‘|"§?r'c"msets°)'." [ acte= o ISRl L LT W Al I

L-——-————————"—i—————————-—J
SHOPERTUNITIES LT D, it T

Also at 3739 HIGH HOLBORN ({opposite Chanicery Lane), LONDON, W.C.1. (Thurs. 7) BOTH OPEN MON. TO S$SAT. % until 6.

Everyday Electronics, July 1973 339




‘Overall alze 24 X 2 x %,

MAINS GPERATED CONTACTOR

220/240v. 50 cycle aclenoid
with laminated cors so very
sllent in operation. Closes 4
circuits each rated st 10 amps.
Extremely well made by a
Germuan Electrical Company. ‘>

$1-85 each,

NEED A SPECIAL SWITCH
Doublo Laaf Contact. Very elight pressure closes
both contacts. 8p cach
10 for 80p, Plastic pushrod
suitable for operating. 6p
00 each, 10 for b4p,

AUTO—ELECTRIC CAR
AERIAL

with dashboard controt switch—tully
extendable to 40in or fully retrme-
table, Suitable for 12V positive or
neguiive earth. SBupplied eomplete
with fitting insiriuctions and ready
wired dsahboard switch. £6-85 plus
26p post and {Dsurance.

MAINS TRANSISTOR POWER
PACK

Deslgned to oparate transistor sets and amplifiers.
Adjustable outpal Gv., 9v., 12 volts for up to
500mA (class B working). Takes the placa of any
of the {ollowing hatteriea: PP1, PPS, PP4, PPE,
FPP7. PP9 and others, Kit comprises: malns
tra atif fog and load resiator,
condansers and jnstructlons. Resl snip at oply
41-10, plus 20p postage.

MINIATURE

WAFER SWITCHES
2 pole, 2 way—< pole, 2 wAy —
3 pole, 3 way—4 pols, S way—2
pole .4 wiy—3 pole, 4 way—1 pole
6 waF—I pole. 1? way. All at P8p
each.

DRY FILM LUBRICANT
Dry Film Lubricsnt. Tn acrosol <ais for
easy application and for putting
lubricant inte places where the nor-
mal ofl can cannot reach. Homa and
everyday uses. We have purchased
3 large quantity of thesc from the
Liguldator and are able to offer them
to you for about half of the original st Price.
88p per (8 vz.) can or 12 cans for #3 post paid. The
Iabricant ka T.C.L. finon L149,

MULTI-SPEED MOTOR
Bix apecds mre avallable 00, 850
and 1,100 r.p.m. and 8,000, 32,000
& 15600 rpom. Shait is 3 In.
diameter and approximateiy 1 in.
long. 230/240+. s spcod may be
further controlled with the wse of
our Thryrister controller. Very
powerful and usefal motor size
mpprox. 2 in. dia. x 5 in. long.
Prica 97p plus 23p postage and
Insursnce.

MAINS MOTOCR
Freclsion made—as used fn
record decks and tape recor-
ders—Ideal 3is0 for extractor
fan, blower, heatern, et New
and pérfect. Snip at 65p.
Postage 20p for fired one then
> 10p for each one ordered.

17 stackmotor 984p.

147 stackmotor £1-10.

I5A ELECTRICAL
PROGRAMMER
Learn in your sleep:
Have rwlio playing and
ketile bofling as you
- - awake—switch on lights
o ward off intruders—have warm house 19 come
:omle to. Alllnthm and many other things you can
0 If you Inrest in An electrical programmer
by famons maker with 15 amp. on/oft
switch. Bwitsh-on time can be sot anywhere to
stay oo up ta G hours. Independent &0 mimnte
MEMOry jogger. A beantiful nnit. Price 2215 +
20p P & p or with glass front chrome bezel 88p
extra.

1 CHIP RADIO

Perrant)’s latest device ZN4ld—gives results
r than muparhet, Supplied complete with

technical notes and cireults. £1-35 each. 10 for £12.

Hi-Q TUNER COMPONENTS

For expetimenting with the ZN&I4

HEIT NMO. 1. Pleascy Minlaturc Tuning Condenser
with buifit in LW switch and 3" ferrit siab and
liiz wonnd MW coil, 72p.

EIT X0, 2, Air spaced tuning condenser 6” ferrite
rod litz wound W and LW coils, #4p

XT . 8. Air spaced TC with slow motion
drive 87 ferrit rod, with litz wound LW and MW
colls, £1-10.

EIT MO, 4. Permeabllity tuner with fast and -

sow motion drive and LYW loading coils, 60p.

'HONEYWELL PROGRAMMER
Thia is & dram type timing device, the
drom being callibrated in equal divisions
for switch setting purposes with tripa
which are inflnitel y adjustable for position.
They are also arrsnged to allow 2 opery-
tions per switch per rotation. Thers are 16
hangeaver micro switches each of 10 amp
typo operated by the trips thus IS cirenits may
be changed per revolution. Drive motor is
mains operated § revs per min, Bome of the many
Machinery control, Boller firing, Dispensing and. Vending
gne, Bignalling, etc. Prite {rom
makers probably over £10 sach. Special anip price 2638 plus 26p post and
insurance. Don’t misa this terrific bargatn.

<

uses of this timer are
machines, Display lighting animated ana sl

MIGHTY MIDGET

FProbably the tinjest possihle radio, as described in Practical Wireless

January 73. All electronics parts £8-20 post paid.

DISTRIBUTION PANELS
Just what you need for wotk bepeh o Iab.

4 X 13 awp sockets in_metal box to take

standsrd 18 amp fused

<ontrgl procéssing.

plugs and on/off awitah with neon warnlog fight. Sapplied
complete with 8 feet of fiex cabla. Wired up ready to work. £8'50 plus23pP. & I

HORSTMANN “TIME & SET' SWITCH
{A20 Amp Bwitch.) Just the thing §f you want 16 come home
to & warm house without it costing you a fortune, You ean
delay the switch on time of yvour electric fires, etc. up to
14 hours from setting tiime or yoa can use the switch to give
& boost on period of up to 3 hourw. Equally sitable to
Regular price probably srcund £6.
8pecial mip price 4185 Post and (. 23p.

EXTRACTOR FAR
Cleans the alr at the rate of
10.000 cubic ft. per hogr,
Buitable for kitchsns, bath.
rooms, factorjes. changing
roo1ns, €i¢., it’s 20 guict it can
hardly be beard. Compact, 53°
<casing with 517 fan hjades.
Kit comprises motor, fan
blades, sheet stec] casing, bull
switch. mains connector, and
fixing brackets. £275 | o
P. & F.

DRILL o
CONTROLLER
NEW IKW MODEL
Eicetronicajly changes
5 d from approxd-
mately 10 rers, to
Daxiwum, Full power at ali
epeeds by finger-tip control.
Kit inclndes all parts, cass,
everything and foll instrge-
tions. £1-86 plus 13p post and
inmrance, Made wp model slso
avallable. £2-50 plus 1Sp post & p.

TELEPHONES

Complete a8 illustrated. Save
your Kgs, time and temper,
#imply by putting in soma
telephones. Ex. G.P O. not
new—but gnaranteed In good
eondition 344 eerviceable.
Supplied withk diagram and
instructions abowing how to
connect. Price £1-I0 cach +50p
post or 2 for £8.50 post paid.
acparately, dlals and baodeets

MULLARD UNILEX
This D.LY. Sterco Amplifier is stil] availahk

e al £7-00 for

the four Muliard Modules. or Modules can be bought separately as

follows: —4 watt li:
E.I"S000—£1-80 each.

madule (2

Mullard Ref. No.

Pre anip module Mullard Ref. No. E.P.0001~41-98 each,
Power modult—Mullard Rei. No. E.P.9002—3253 each.
In addition and mads to Mullard Specification we ofer:—
Btandard Control Unit with escutcheon and knobs—z3-30

Enobs—8et of +—50p

SPECIAL OFFER the camplcte Unilex with control
panel st PRE VAT PRICE,

RADIO STETHOSCOPE
Eaglest way to taqlt And —tracea signal from serial
to speaker—when aignal stops you've found ths
fault. Tse It on Radio, TV
amplifier, anything — com-
plete kit comprises two special
transistors and sll parts incla-
ding probs tube and cryatal
earpiecs. 23-20—twin stetho-

FORTYLITE
Fluorescent lighting units with™pol

40 ins model, ideal kitchen, bedroom, hallway, porch, loft eto. With tube
asecinbled ready to tnstall, £2-20.

Made
3
i

fina. 23p, Addi I

:24hr. REPEATING TIME SWITCH

by Bmitha tbese are A.C. mains operated. NOT

CLOCEWORE. Ideal for mounting on rack or sbelf or cAn

be hulit into box with 13A socket. 2 completely adfuatable

[:‘:e periods per 24 hours. 5 arop change-over contacts will
tch cirouit on or off during thess periods £2-75 post and

contacts 55p pair.

which can be adjnsted

KETTLE ELEMENTS,

Made by the famous A-E1. Co. Compiete with washers and combined fring
ring and plug shroud. Normal 2 round pln and fist pin earth conzectlon
and ovetiond reret push bution. 2 Models—1}in (approx.) suitable for
for G.E.C., Hotpeint,

Swan and other similar models—1¢in (approx.) sultable
240V, Price £1-

etc. All quick boll 2]kW elementa at

typea bat alsa m

L

s

HONEYWELL THERMOSTAT
Made by Honsywell for normal air temperstures 40°-80°F
(5-26°C), Thia 18 a precision Instrument with a differentia)
to better than 1-5°F. A mercury gwitch
breaks on temp, rise—the switch Iy operatad by a coiled bi-metal
and adjustable heater in incorporated for heat antici-
pation. Elegantly styied and encased in an Ivory plastic case
with clear plastic windowe thermometer above and swritch setting
scale below-size approx. 3-8° ¥ 3-2° x 1-4° deep—ean
or directly on wall. Price $1-37 each or ten for £19 52,

yester caoke and finiahed white snamel.

be mounted on conduit box

Made by Mallory but suitabic for all batterics made by
Ever Ready and others, most of which are zine carbog

ereury g3
and alkaline baiteries may be tested. The tester pats a
dummy losd on the battery and the meter seale indicates

regts. The section reads “'replace™ “weak
tester in complete In its case, size 317 x 637 2° x with leads
and prods. Price 2 50 plus 20p postage.

or “‘good”’. The

Al
50p each + 20p post.
BAKELITE INSTRUMENT
CASE

Blze approx. 637 x 3}” % 2°

deep with hrass inserts in

four commers and bakelite

panel. This is a very shrong

case suitable to housc instro-

menta and special rigs, ete. Price
S4p cach.

200-250V Induction motor,
driving a Carter gearbox
with 3 14" outpnt drive
shaft running at 5 rews
p-m. Intended for rosatiog
chickens, also for driving
models—windmills, colonr-
edddju lighting effects, ete. £205 plus 20p post
and ins.

SOLDER GUN
A must for svery busy man, gives
almost instant heat also illumi-
nated job, 100 watt 28-§7 plus past
and ins. 26p.

TELESCOPIC
/ AERIAL
g for portable, car tadio or
tter.

/’ tranmmitter. Chrome plated—
six sections, extends from 7§ to

§7in, Hole in bottom for 6B screw.

42p. ENUCKLED MODEL FOR P.M. §5p

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector as the circult in Practical
Wireless. Angust fssne. £3-30 plos
20p post and inmurance

IMMERSION HEATERS BY
REMPLOY

Standard fitting for

domestlc water

oy
Company. Complete
with praling washers suitable for 200-240 voits
A.C. Depth into tank 11”. 9%k w or 3kw £1-65 plua
20p cach post and insurance,

MAINS OPERATED
SOLENOIDS

22" x 2° x 14", 83p.
Mode! TT10 13 pall. 8ize 3° x 2}~ x 2{". $158
plus 20p post and insmranes.

RESETTABLE FUSE X
How long dces it take you to rensw a
fuse?! Time yoorself when next onme
blows. Then reckoning your time at
£1 per hour sea how quickiy our
resettable fose (auto cheuit breaker)
7 will pay [or itseli. Price only £1-10 each
or 812 per dozen, specify 5, 10 or 15 amp—simply

SNAP ACTION SLIDE

12 WAY SUB- ! : I
HOUR MINUTE TIMER MINIATURE SWITCH At in placs of wciteh
Made hyhglmuh.. Complete MULTI-CORE CABLE REated Sa. 2405. Made by - -
with con kniob and cal- { 7-0078 copper cores each P.V.C. Arrow. T fitted fm the
brated dial. Useful in kitchen. i # and of \‘l.iﬂet:::‘ colour. handles n);pedﬂ:trle drills, VAT IS INCLUDED IN ABOVE
ofice, dark-rootn, ste. Bargain P.V.C. covered overall and approx. vacouma, ete. 5P cach. PRICES
at8¥p, 5/16in. thick, Price 28p pir yard. 10 tor 54v. e i —
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RECORD PLAYBACK HEADS
{TRUVOX)

Individual priccs of these are—

2 track recard playback heads 50p cach.

4 track record phayback heads 72p each.

Erase beads are also avallabla separately —
2 track 17p —4 track 28p.

New metal mounting shields 38p cach.

9 track-heads already fixed on heary mounting
plate with shicld £1-05.

| RP.H. MOTOR
Made by the famous 8Smiths Company. 240v
30 oycle malns working. Ideal motor to drive
dlock mechanisma, Prica £1-10 each or 10 for £10.

ROCKER SWITCH

13 amp scli-flxing into an oblong hole.
8ize approximately 17 x §- 9p each
10 for 32p.

SLIDE SWITCHES
[ Slide Switch. 2-pole changeorer panel
- mounting by two 6B.A screwa. Size
approz. 1in x jin rated 250V lamp.
8p cach. 10 for 78n, Ditto as above but
g 107 printed circult 8p cach 10 for 83p,
Sab Mioistare Slide Switch. DPDT 19mm
(%ln Approx.) between fixing centres. 20p. each or
10 for £1-80. 8P Change over =pring retarn 250% 1
amp- 11p.
HIGH ACCURACY THERMOSTAT
Uses 1 1.C. with i
a8 probe. Denigner claims temperature cootrol te
within 1/7th of a degree. Compicte kit with power
rack £6-10.

RELAYS BY KEYSWITCH

Makers Ref.EMK2 Our number Rel. A3. Onen
tyve maics opérated coll—3 pairs changrover
contacts rated at 8 amps esch. Mounted by 1
sczew. Solder tag connections. Prica 60p ench.
Ditto but 12V. Qur Ref. Be] A4, Prica 55p ench,

WATERPROOF HEATIRG

ELEMENT
26 yards length 70W. SBelf-reégulating
temperature controi. $5p post free.

AMPLIFIER IN CASE WITH
SPEAKER

Marketed by Eritlsh Relay under the nawme
Luxistor. Thix Is in a very neat looking cabinet
and is ideal sround the home or tn the workshop
for {reuble shocting or for testing ont 2 quick
lash up. 32z approx. 917 x 63" T $4” deep. Input
19 via & matching (ransfornver aud volume control
and ampliicr may be powered by an Internal'9v
battery or an externai 119v scurce. Speaker is an
R-A eliptical 67 x 3§~ 10,000 pauss. The amplifier
proper In a4 Newmatket model ref P.C.4. Irice
£8-85 eack, 10 for £31-50. Post and insorance 20p.

EDUCATIONAL KITS—all with
pictorial instructions
THISBALANUE
- KIT FREE
Eagle adocational

kits. Japanese
made these are

P’ K exceilent  walue
for money. Wa
-"'"--—g do mnot  expect

10 be able to repeat this offer once stacks are sold.
Brief deacription of #ach kit is glven below and
with 8 kita 6r more we givr FREE an aceurate
11 picco balance Mt Price of kits 44p cach post
pald. Special price for a)l 7 kita £3-00 with free
balanee kit.

EA? Lens Kit Cleven paris, iocluding candie
ons concave jens, one convex icos. stage and ait
frame, elc. Watch light rara bend as they pasms
through different lenses.

HAS Water Pump Kit. Thirteen parts. Top of
pump la b 20 ti perating paris may
be observed, Small parts ate brightly colonred to
ba scan éaslly whlle working. Three typea of
PUMDP may be made: LHt pump, Force Pamp sad
Force Pump with reservoir and nozzle.

KA4$ Buzzer Kit. Fieven parts. Tranaparent covers
allow ths operation of buzzrr to be scen. Plustrates
and tenches how electromaghelismy with an
automatic awitch results in ao operating bozzer.
EA7 Electro-Macnet Hit. Fifteen parts, includes
compasa. Makes two elcctro-mapneis, one with
one laver of wire and onc with scvcral layers of
wire. Pitks np tacks, naily and any soall parts
abowiug how macnatism works.

EA§ Current aod Resistance Kit. Tweniy-nins
parts, incloding heach end licht bulb. Cenduct
Interesting and educational projecis to leam ths
application of “OHMS LAW™ and sec the difer-
ence In current and resitance with (liferent
types and lenpths of wire.

EAD Bell Kit. Eight parta, includine bell and push
botton awitch. Bulld a complete electric bell and
2ee bow the hammer is triggered to make the
bell ring.

EA)O Moree Kny buxzer and bell kit. 25 part kit
easy to construct, simplc to operatc.

AUDIO MIXER
AUTO FAN

To recelve parts tor these and other projects featured in this
Issue sand quoted approximate amount any ¢ash adjustment
cxn be made [ater.

THYRISTOR LIGHT DIMMER

Domestic mode] for any latap up to 250 watt. Mounted on
switeh plate to At in plage of standard switci. Virtually ou
radjo interferences. Price £2-55. Industrial model 5 amp
module with control knob 23 50.

-Oo

PSYCHEDELIC LIGETING can be youra with owr
mains motor driven cam switch B cams drive 8 switches
niots in cams make and break [ amp ¢onlacts as they
rotate. IMundrcds of combloations poss to give all
sorts of effectn Rwitches can handle more than 10kW
of lightlng. £385 each plus 20p post and insurance.

3 £

] “Onee In 5 lifetime offer™” because AMullard
over produced—defuitely not repealable onee our
stocks (00w over half sold} are eleared. Hi Fi 4 tran-
sistor amplifier compicte in case ready to use, battery,
car or maina aperatéd—freq. range §0hz-15Khz—
distortion better than -2%—sultable moro or aterco.
Cqth:.q complete with guarantee and data. FREE to

Mullard
Hiells all you need to know'” to bulld rour o=n stereo.
£1-80 + 20D packing & post.
COMPUTER TAPE

2,40011. of the Best Magnetic Tape moncy can buy. Bome usen

claim good resulis with Video and sound. lin wide. £1-10 plos
. post. Spare spoolz and cassettes 559.

é"ezsoltﬂh tape. Brand new. SBuits most video recorders. £3-30 for

3.60011.

= STANDARD WAFER SWITCHES i
Biandard eize 1}~ water—allver-plated 5-amp conbtact,
standard #- spindlc 27 long—with lockicg washer and nut.

Ny, of Foiex 2 way 3 way 4 way 5way 8way B way 9 war 10way 12way

1 pole &4p 44p 4ip 44p 44p #Mp 4dp 4p 4dp

2 poles 44p 44p Hp Mp 44p 44p #Mp TH TIp

3 poles 44p 44p 49p 40 Tip TP Tip £1-04 £1-04
v A E

2]
8
2

Tip 7
3 polex 44p 4p 7 7ip £1-04 £1-04 £1-04 $1-80 £1-€0
6 poics 44p Tip 770 Tip £1-04 21-04 £1-04 §1-87 £1-87
7 poles 770 T FIp £1-04 £1-32 £1-32 £1-32 22-15 £2-15
8 poles ey TP 7p  £1:04 £1-32 £1-32 £1:32 £2-42 £2-42
9 poles 770 Tip £1-04 £1-04 £1-60 £1-80 £1-60 £2:70 £2-79
10 poles 7 7p  £1-04 41-32 £1-60 £1-80 £1-80 £3-00 £3-00
11 polca 77p £1-04 £1-04 £1-32 £1-87 £1-87 £1-87 £3-25 £3-25
12 poles 7lp £1-04 £1-04 £1-32 £1-87 £1-87 £1-87 £3-52 £8-58

DIGITAL COUNTER TIMER

Very stablc and rellable orystal con-
trolied eirenlf, Capable of work in excess
of 135 Coustruction simplified by
us¢ of 15 integrated clreuits. Complete
kit with case £43-50 or conatrnetion
data and price list S0p.

BURGLAR
ALARM.KIT

Protect rour home & family by frightening away the
intruder. With gur circuit, 3 mains door bell rings directty
the door or window is opened. Kit comprizes 10 reed
switches. 10 magnets, relay, mains transformer and bell
with cirenit. Price £7-85.

INTEGRATED CIRCUIT BARGAIN
A parccl of Integrated circnits made by the famoue Pleasey Company. A once-
in-a-litethne offer of Micro-¢lectronic devices well below cost of manufactare.
The parccl containa 5 ICa all ocw and perfect, AArst-grade device, definitaly not
Bub-atandard nr seconids. 4 of the ICs are single silicon chip GP amplifiers.
The 5th |s a mouolithic NPN inatched pair. Regular price of parcel well pver £5.
Full cireuit detalls of the ICs are [ncluded and in addition you will receive &
list of many different ICa avadlable at bargain prices 25p upwarda with eircuits
and teennfcal data of cach. Complete parcel only 21 post paid.

DOX'T MISS THIS TERRIFIC BARCAIN.

GOOD COMPANION

‘We can now offer thesc apain In Le. version using Ferranti
ZN414 and Mullard AF Modules 1172. Excellent tone
woid cabinct. Cabinet size approx. 11in wide X Bin. high
% 3in. deep. Complete asmaembly instroctions £5-75 plus
25p poat and ins.

- —— = - —

VAT IS INCLUDED IN ABOYVE PRIGES

TERMS:—10% discount I len of an item
ordered, send postage where quoted —other
terma, post free if order for these over £5-00
othertise add 20p.

J. BULL (ELECTRICAL) LTD.

{Dept. E.E.), 7 Park Street, Croydon CRO 1YD
Callers to: 102/3 Taﬂwoﬂh Raad, CROYDON.

MINIATURE SEALED RELAY
American made. Our Ref. No. REL AJ. Measures
only 37 wide x }” thick and 3" high and & it's
double change over, we don't know the contact
rating but estimate this at 3/3 amps. The coil
resistance iz ohms and 912 valt will cloge it
1deal tor models snd niniaturised squipment. It's
a plug In rclay but we supply complete with
base. Price 28p including baxe.
COMBINATION SWITCH
This comprises of 12 miniature change-over
nl¢roswitches. Joined in banks of 3 and mounted
on frame with four digital nombered thumb
wheels and & removable |ever for lockiug the
thamb wheel—the thmmb wheel operates 3
banks. Over 4.000 comblnations are possible but
by rewirlng the switch councctirns nndsrneath
then thousands more varlations arc possible.
vou are making equipment which you don‘t
want switched on  decidentally or without
anthority then this ia & xwitch to consider—this
<al also be wied as a coding switch for many
other operations. Very ncat and compact and
meaxuriug approx. 4° x 11" x 13" deep.
Priced at £2 75,
MAGNETIC CLUTCH
XEROX 121549 —J/N 10-1110 PN8ss—10.
We have no information on this ot it appears
that thc main section with coila fils o the spindie
of the machine and therc ix a contact plate to
Ot on & stationary pact. It appears also that the
<lutch ¢an be nsed as a partial break by putting
reduced valtage into i, as & aormal brake with
normal voltage or as cmergency stop by putting
increased voltage jnto it. American made and
very well made at tnat. Price £1:65.
SUB. MINIATURE MICROSWITCH
Made by Burgess, thelr ref. V4Té—onr ref.
33.AL These measure only 37 x 27 ¥ 47 thick—
bave change over coniacta and tag connection
—PFrice 18p each or 10 for 81:44. _
INSULATED TERMINALS
For mounting through nictal panel- These ate
heavy duty 2 B_A, txpe. Good quality and madc
origioally for government contracte. Al black
but it is a simpic wmatter to paint (he flat front
fsce with any appropriate colour. This typs of
terminal normally sells at 15p each. Oar Price
only §p each or ID for 54p.
-3 BANK CONTACTORS
Cail cloming voltage only 24V AC. Just the thing
for switching heaters with the Honcywell pre-
cision thermnstat which we have Heavily in
sulafed, could alsy be nsed for 8 phase working.
These have two main switch contacts Tated =i
40A 600V and aaxifliary contacts rated at 10amp.
Pricc £1-85 each.

KITS FOR PREVIOUS PROJECTS

Unleas otherwise stated, kits contain eleo-
tronic parts coly. The case and special
(tens ¢can bo obialned locally. Also batterica
are not jneluded. Kits may be returned
for refund it construction bLas Dot becn
started, We rcstrve the right to smbstitute
components should dellveries be protracted
so as to avoid-unduae delsy.

Reprints of profects available 1 for 30p.

for 60p. or 6 for &L post paid.

HOME SENTINEL INTRUDERALARM £3-75

SNAP INDICATOR .................... . 75p
WINDSCREEN WIPER CONTROL...£2-25
RECORD PLAYER.................. ... £5:50
(ampliftéT components only)

DEMO DEC ... £7-00
FUZZ BOX _....

TEMPERATURE METER ..

ASTRON RADIO ..........

REMOTE TEMPERATURE

COMPARATOR ......

ELECTRO LAUGH .. .- £2

RAIN WARNING ALARM . £1.80

WA-WA PEDAL ... . £2-50

SIGNAL INJECTOR . . 80p

SOIL MOISTURE METER £3-00

SIMPLE CALCULATOR . g!g
B -0

.DC POWER SUPPLY
ABY ALARM

THRU LENS LIGHTMETER ...
DRILL SPEED CONTROLLER .
ELECTRONOME
SHAVER INVERTER ...
1.R. BURGLAR ALARM
L & M RADIO TUNER ..
TAPE POWER SUPPLY ?AR
ELECTRONIC MOUSE-TRAP
REACTORMATIC ...
RADIQ CONTROL RECEIVER ....... ..
RADIO CONTRCL TRANSMITTER ..
BIT SAYER ’
iCE WARNING DEVICE ..
BETA TREBLE 8OOST & FUZZ .
AUDIO COLOUR UNIT
U.H.F. TV AERIAL
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A DEXTER

DIMMASWITCH

ALLOWS COMPLETE

o
S

LFHTIN(E CONTROL

The DEXTER DIMMASWITCH is an attractive
Bimma unit which simply replaces the normal
light swirch. It is available as a complete “ready
to install” unit or "simple 1o assemble” kit. Two
models are available controlling up to 300W or

= A

INSTRUMENTAL
AUDIO
EFFECTS

SUPER "' FUZZ'" UNIT KIT. CONNECTS
BETWEEN GLHTAR & AMPLIFIER. OPER-
ATES FROM v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2:88 post paid.

CREATE °*“PHASE™ EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM $v BATTERY (not suppliad)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-85 post pald.

EX COMPUTER PC PANELS

2 x 4 in. packed with semiconductors and
top quality resistors, capacitors, diodes, etc.
Guaranteed min. 35 transistors plus data.
19 boards 50p {9p).

SPECIAL BARGAIN PACK

25 boards £1 (25p).

Panels with 4 power transistors sim. OC28
50p (9p)

ELECTROLYTICS

10,000 75v, 68,000u 16v, 45 x 2 in. dia,

250002 25v, 20,000s 30v, 5.000m 90v,

35,000 15v, 8,000u 55v, 41 x 3 in. dia.,

S0p (12p). 15,000u |5v, 10,0004 35v. 4F x

2 in. dia., 30p (10p). 2,000 25v wire ends

ISp (5p), 12 for £1-50 {I5p).

20A DIODES 4 for £1 (7p)
3A DIODES 4 for 50p (5p)
8 BLACK TOGGLES dpst S0p (Bp)
250 MIXED CAPACITORS 40p (8p)
250 MIXED RESISTORS 40p (8p)
150 HI-STAB RESISTORS 80p (8p)
200 SI PLANAR DIODES 50p (5p)

Sub min. co-ax. plugs & skts.

4 pairs 50p (5p)
REED RELAYS MIXED 10 for 50p (5p)
MICROS MIXED 8 for 50p (8p)
ASSORTED RELAYS B8 for £1 (I2p}
MIN. GLASS NEONS 12 for 50p (5p)
16 WAY TERMINAL BLOCKS

10 for 55p {5p)

E ;

@H BULBS 12V 55w S0p (5p})
PAPST EXTRACTOR BLOWER FANS
100 cfm 4% x 4} x 2in. £3:50 (28p)

Postage and packing shown in bratkets”
Please add 10% V.A.T. to prices.

600W of all lights, except fluarescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 watt £3.52 Kit form £2.97

300 watt £2.97 Kit form £2.42
All plus 12p post and packing

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.

Prices include VAT. Please send ¢.w.0. t0: DABAR e
DEXTER & COMPANY ELECTRONIC KE(‘M{.:.I-OEQE:.!)CS

5 ULVER HOUSE s o PRODUCTS 44 EARLS COURT ROAD
19 KING STREET ettt ] LONDON W8,
cresTen o 2an (e AR T e

Tel: 0244-25883 ae

01478 8499

ELECTRICITY(5vols)
ELECTRONICS(6vols)
TELEVISION3vols)

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

GUARANTEE

Should you be,in
any way dissatis:

. 2 . fied withthe
drawing. These clear and concise illustrations make RS g
study a real pleasure. The books are based on the latest money will be re-

research into simplified learning techniques. This easy-
‘approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

funged by return

The series

will be of ex-
captional value in
training mechanies and
techniclans In Electricity,

WHAT READERS SAY Radio and Ehectrosica!
I didn’t know this subject could be so
_easily presented. J.K. Earlsfield.
Pleased to say how understandabie your

= BROMLEY, KENT. BR2 THP
i
|
books are—I now have a sound knowledge '
|
i
i
|
q

Please find enclosed P.G./[Cheque value £...... I
BASIC ELECTRICITY 5 parts £4-50 [] I

BASIC ELECTRONICS 6 parts £5-40 []
> BASIC TELEVISION 3 parfs £3-60 [] |
Tick Set(s) required. Prices include Postage and Packing. l
YOUR 1009, GUARANTEE. If after 10 days examination you decide to I
i
i
i
1

of the subject. o A.K. Hull.
Invaluable for my Frammg ?V?nggzg;‘: return the Manualis your money.will be refunded in full.
[ am a green student and your manuals NAMES -y f b ey RrTTAYe e Ty e e
have helped tremgndousl’);—thar‘:ik you. BLOCK LETTERS

-R. Ashton-under-Lyme.
Your manuals have been a great success U R O S A s . T ety S S
and have-helped me in my studies at the

College. S.D. Touenham.
POSTNOW FOR TH/3 OF FER ! _ /S .
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PREMIER 800
STEREO AMPLIFIER

BYBTEM "800°)

SYSTEM “800
Consista o1 the Premier 800 Mk 11 all transisior stereo

stereo amplifier (described
left) Garrard aatafmanual record player unit fitted sterco/mono eartridge
Mm%mtlnnond stylus and mounted in teak fuish n!lnl-h with cover and two

Abechrtaly
plu;lnmdpl.ly Theﬂool(kﬂml!ﬂ:rhuu le
of 5 watts par channel with inputs for eermmlc and
magnetie pick-up, tape and tuner also tape ouiput
socket and headphone socket. Controla: Bass, Treble.
Volume, Balance, Belector. Mono/Btereo switch.

Beadp!mnu socket. Powsr onf
s £36-50

A truly high guoality sterev i
Ipu:lﬂuﬁun, compare the price. Ontput: S watts per
20,000

the

Hz =2 db.
Distortion: 1% Output Impedanee 8 ohins Dom- Inputs
equaliped to BI.A. A, Magretic 4mV. Ceramic 106m¥.

Tlmzr 100mY¥,. T.lpe 100m¥. Tape ocut 150mV. Dia
sockets for inputa and outputs. Controls: Bass, Treble,
Velame, Balance, Belector. Mono/Btereo switch.
Btereo headphone ‘socket. Attractive altm line design
Black leatberctie cabinet with altminiom tront panel.
Hire 12} x 63" x 217,

ONLY £1 8'50 Carr. 50p.

Mi. 11 Vermion avaliable with Tesk Finlsh Cabinel.
§17-87. Carr. 50p.

off. T: clblnﬁ. wﬂ.h
Carr. £1-7%

SYSTEM ‘“THREE”

123in x ﬂlln x "=In

SYSTEM ‘TwO”

as above but with
wotted front  teak

fintsh  loudspeakers
Gorrard P25 Mk IT1

- Thia connista of ELINGER X903 stereo amplitier gising 8
Bass, and

Treble,

aotmagnebioicarzid g SEN g 05 30 IT1 in teak Suldh, plsth with eover od fiad AND PLUGS
a Bonotone $TAHCD tereo esriridge. A pur SUPPLIED
o 'am"‘“?.&“;}?.*lo’;}ﬁﬁ 260" ﬂ[] Sl
Carr. £1°75 tha matching sy

PREMIER HI-FI STEREQ SYSTEMS

FREE

LEADS

'olome

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

Gives the best poa-
b sible reproduction of
Te0o) radlo amnd
iape at a ressonable

price.
Fitted with all the
contrels and facilitiea

want, tbe
gives you a degres of
sophistication that ls ususlly only fonnd with amplifiers
costing twice Its price. It haa bass and treble dlida con-
trols, volume and balance knobs, aod elght push-butions.
There’s also a standard stereo jack socket on the front
pnnal plux & ceramic/magnetic cartridge switch and a
thet socket oD the back panel.

Bpwlnm.unu 10 + 10 watts into 8 ohma. Powerjfrequency

: 0dB 10 watis into 8 chms -34B 20Ez - 26KHx.
Di.nnztkm typically leas than 0-25%. Inpula for Magnetic
phono (4m¥) Cetamic pbono (68mV) Radio/Tape (100mV).
Hligh and jow filters. Teak finlzh cabinet. Size: 12§ X

o5 X 104~ 52700 P. & P S50p.
PREMIER BTEREO SYSTEM ‘&4’

Comists of the Premier Faragon Sterco Auplifier,
cmdsmmmmmuhpunmﬂw cover and

stereo magnetlc cartridge pius a
pair of Marsden Hall Annex 100 Lo Syntem.s
Complete with Pree lapdnand pluga. £64

Iusuzmucf:l-’?ﬁ

NEW PREMIER COMPACT
STEREOD

All transistor stereo amplifier mounted
into teak finish plinth with cover and
Garrard 2025 T/C autochanger and
a pair of matching teak finish cloth
front speaker systems.

METER BARGAIN

Supplied complets with test fead ..nd
battierits. RANGEG—DC Voltages: 18,
150, 600 (1,000 opV). AC Veltage: 15,
150, 600 (1,000 opV). DC

150mA. Resistance: A-I0OK ohms.
{centre 2-5K ohms) #8271 p. & p. 25p
complete with test leads and battery

Adjustable headband.
B ohmys i{mpedance. Cam-
plete with 61t Jead and

stereo Inck plu(

+% Output 4 watts rms per chanaoel.
Separate volume, bass, treble and
balance controls.

Stereo/Mono ceramic cartridge.
Tape/Tuner input and Tape cutput
sockets.

¥
¥
4
% Complete with all leads ready to

VERITAB STBREO,’IOKO SOUND MIXER

Bnt.tu—y operated andio mixer. Bize § x 3 x %in. mitable
microphone low impedmce  micropbone,

:L!:-h transformar, radlo, tape.

outpat 9.55.
Btandard jack plug aocoker
inputa, phonoplugs ontput.
Attractive teak wood grale
finish case.

£3-80

EM.L 13x8in,
HI-FI SPEAKERS

Fitted iwo 2jin tweeiers and
crossover network. Impedance
% or 16 chm. Handling capa-
city 10W. Brand new,

£5 -80 P.& P.30p

FREMIER PRICE

P. % P. 15p

use.

BRAVENSBROO
SEMI-PROF'

MODEL (na
{List £18-50).

OUR
PRICE
AEAI
ASES

HDAL4
P-&

K
'ESS10NAL
flluatrated).

£12:10
£6-00
£9-90

P. 25p each

PREMIER .an Carr. &
pRICE onLy £31°00 15 2150

GARRARD 8P25 MK
I SBINGLE RECGRD
PLAYER FITTED
GOLDRING 800 MAG-
NETIC ATEREO CAR-

COMPLETE

QUALITY RECORDING TAPE

EXTEA STRONG
JUALLED.

TAPE 8POOLS 3° bp, 6", 51", 7~ 9p.
Post and Packiog 37 5p, 5° 53 8p. 57 10p (3 reels and over Post Freel

PREMIER RADI

23, TOTTENHAM COURT ROA

SPECIALLY MNANUFACTURED IN USA. FEOM
TRETOHED TERIAL. THE QUALITY I3 UXEQU.
mn’smsm:memum the most 5 ?:sll;!r
splice

hast, cold ar MHigh frea finish.
rn:tput throughout the entire sudio range. Doubls mpped-lﬁtnd-hd!' boxed.

ATOUn
240 volt AQ. M1-65P. & P. lﬁp

ALL PRICES INCLUDE VAT

3° 450 POLYBSTER 40p DT# 5i° 1800° POLYESTER £1-23
nn 3y g0 POLYESTZR 620 TT6 D1 uoo* POLYESTER £2 06 WBRANCH Now
EFS 5° 800" PR.Y.C. 46y 8§P7 PY.0. 88p OPEN
B Le oo S 56 GEORGE STREET
LP6 5i° i£00° ACRETATE sgp  TT? '-" 3600° POLYESTER 8275 «

LONDON WIH 5RF
Tel: 01-935 7197

, LONDON, W.1 Tel:01-

E.M.I.

LOW N

CASSETTES
in library cases

cso 48p
cso Top

C120 92p
P. & P. 10p

OISE

COMPACT CASSETTES

LOW-NOISE

Screw fixing—fully guaranteed.
In Library cases.

" |EACH| 3 for | 6 for | 10 for

€50 | 3lp| 89p | £1-71 | £2.75

00 |44p| e1-:2 | 2-38 | £3.85

120 | 57p | £1-54 | €3-04 | £4-98

P. & P. I0p each (3 and owver 15p)

636 3451
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- - - .4— - ry "l K3 . p [ . s
IN$I¢ £1.25r5r | VDR's § Thermistors Potentiometers Capacitors
The LC. Radio in a TO13 can. Supplned - e
compiste with data shost No. 10 which Al68  7Sp GL23 £100 VAIOOS 15p . s e AR =
contalnz specification, circuit and dotails: c21 15p RS53 £1-32 VAI026 13p il 18¢ P 0-ZF By 5
and prices of components such aa ferrite Cz4  13p ARSI £146 VAI033 13p T F o i P
Tods, compression trimmers efc. €213A 13p VAL lon - e et e 7
I c : ‘, ¢s €258 ED/ASSS 10p VA1053 10p ErESF » 17000t 10p
ocKe E288 27/06 105 VAI0S5S 10 | sk Eokg sooka S 100 o000 i
Qust-in-fine o Zig-Zag {Ouil], 18 e 16 pin GL16 £1 VA1034  10p 10K 100KQ 1M -
Out Priee 1p per pin 25K5 250K 2MD
- = fog o in lass swrich (& K. lin) 12p
o Bn with switch 24p
Slnler Pots Resistors AT i .
dual with switch 10K, 100K & 1M Caramic ~ plata 63V (C333)
Single log ; wm 5% Carbon Film — low noise lc:;on St 52p 1-8pl 8-2pt 39p! 120pt
) tabs 3 2 0pf 39pt 1
;?: ’BO:;:: :‘ All E'a values 1p each plus p. & p. 7p farup 10K loy | 10K antidog less switch 40p 3.% |g:f 47:| 1%
- 5 10 50 Resistors and z funther 2p for each T 3 3-9pt 15pf S6pt 2200t |
S0K S0+ 50K additional 50. Deduct 334% for 100 of one El’m’a'lors 4-7pt 18pt 68pf 270pt
100K 100 + 100K Knobs wpe or 25% for mixad orders over £1 in valus 5-6pf 22pt 82pt 330pf
30p S0p iop. 10% Carbon Composition  3p sach &8pf 270k 100pf
ZW 10% Carbon Composition  6p sach all p. aach
NEW LISTS L21W 5% Wire wound 9p each -}
OUDSPEAKERS W Wi wound 9p sach mylar fim 100V
G RIAND, DUCTORE 10w Wire wound 10p esch 2p  OIF 3p  068uF  ap
TRANSFORMERS plusp & p. 7o for up 1o 25 resistors plus 1p 2p -02pF 3p -1uF ap
for ¢ach additonal 25. 5000pf 2p  -04pF 3p -2pF Sp
{pasizge 5p) -05pF 3p
. oo
polystyrene
Diodes & Rectifiers oot i mteg o1 10,15, 285
Ip sach
AAN1S 9p BA15815p  BY176£1-50
AAI20 3p BAZ4356p  BY1E2 £1-50 PRIy ORI
AA123 Sp 0A4710p  BY25023p _01"}“; 35 pF dp 68F  1p
BA10225p OA79 9p INSOO1 8p 0220F 3 THE 40 1af 14
i R Er W Bl B
p D -
BA1in20p 0AZ0W0p  INADOY 3p 0T 3ulSRi R GAp R ERNR 4
BA14820p BYI00150  INODS 10p matallised polyester 400V (C281)
BAIS413p BY12615p  INADDE 120 = OIuF &#3p  047uF 6p  -22uF 10p
155 HMp  BY12716p  IN400T T5p (p- & p.15p on all 1ypes) Q15:F4ip 0684F 6p  -33pF 14p
022¢F 4ip -'u:F ;p 47uF  15p
e 033uF 53p  -15i P
104 n.:: 1:7 presels nlv:nd mica 114 (>-50pf) 500V :
25+ bexx 28! P 4- 7nF—5Mpf 18p
= Vertical or Horizontal iy s 9  6300pf—-GIuF 29p
= 01 wan 5p 0-25 watt 7p 2-InF—3-6oF 18p
dic) 100 bLY] 10K Q0 100K 1Mo mixed distectric
Amgifisr 250 26K0  2BKO 250K 25Mo) 0sF 7p  -OA7F Tp -22uF  16p
s 500 50  50KQ S00KO  SMO 022uF 7p -088uF Bp  -4TuF 24p
rn iRt 1, i 033uF 7p  IuF 8p  1uF  33p

MAIL ORDERS: Where no p. & p. charge s shown,

PLEASE ADD -rr-nmnmd'lnwhl\l&nmmuuws
y =
10% VAT ADDRESS To- M. O. Dept. TR
TO ALL ORDERS | 3 Fortis Graen Road. London
mixed dislectric
1000p! 6p
2200pt 6p
2R130¢ 2p  INSI7Z 15p 3300p1 6p
E TR sz Yim 47200pt 8p
miesd ¥ gimies | e
IN2U26 alt 10p LOsTI 1.5
G :: LOWTI 4138 =2
e LOYT  £1.58 Zo00g P
o et o3 32 m"p: 5p
s e MOze W 2 10.000pt Ep
u 2P i s M ey
ML e Lo e Eaaaeslin
WIS Iee P EoS
WCixz  £1.00 9p  5000pt 5p
IS e yrcaces ap 10,00001 1000pf  5p
95
el 1 2NI707 o wrcaia 5
Hp anp- 15p  ENYOR 2 s om
E:IIPSIOUHOSD AF114 10 BF16T 29 MPFI06 45p ZTXSN 15p  2NIMG 10 SLAID  £1.98 M"Il‘rda :ieme”
AF113 Hp BFAT 2w OC: Wp  ZYXS502 Wp  ININD 12p 5
= s_o, - — AFIS  Wp BFIX Ap OCI s ZTXNB  17p w2 flecrfo”’lc‘
”0’050"’ A7 yp BFi W ocu oo ZTXSM Stp poets 3o (AT CAP VOLTAGE
AF139 Mp BFIM Bp OCs 15p  ZTXSH Bp NN 15p  aaATC 55 oF % (%3 B B w© a
Copperctad Phin BC107 19p BFres % ocm 1up  ones? W 1Tp  aATIO sy RE S === - =
01" 015" 015" BC108 10p  BFio 1%p  OCR 1Tp 2N 12p NS Mp pATRC ELES 18 Foo o= = = 8a
15p  TNTDR 13p Wwe 1 AAMIC Mp ii e i Ll = [ e
& . === = 5 &
ROTARY MAINS " AT STt
:’:_9- = 15 | A = e o e
2 | =5E = =
w INIADER B s S
| @ o — & — W % &
e [ mnergr o Tl
1 X &
(rc::)w‘l“ 0O70p.bp. 10 150 - W = W ’lﬂ 100 t.b
Goakar 186 S W 125 pap 1% sinGLE WAFER K ot S 4 'l (e UD
™ ROTARY - —. % W — 1% i «p
o0 — Wy — 1k Mp Np —
NEW LISTS o 2 :g AL o :: ;'a: fo Lo wp
BOXES, CHASSIS, etc. [Suetoce Vpote 12wy | 2300 — e Hp wp e T Do
Socket 4wy § N0 - Np — = = =
TRANSISTORS, 1.C./5, etc. = 2um | _omo | mp = — o T Wp
{postage 5p) E Awoy CAP VOLTAGE
Auminium Boxes e Q& et
To e
p; T — 500 =2
chuding baseplate xnd screws v‘ : :2 = e 0
wp =l
No. L. W. D Im:uu ] 2 oL, o
< R X000 L T
) 2% xS%"x 18 38p 8p 13p eoch Y TCGGLE | 000 it 2
8) 4" x4" xIH" 35p Sp = = ol T = =
:9) 4" 2 2% B0 35 8p CT T 2 S Ouanry Prices on apoeation.
(0) & xsumxism  4op 8p "’"',, ey e e T ey o tho ¥, D 7
W& xmx 35 3 sim.g. e - Hi~ olt Eectro yhcs
172 3 x @t 12 I Pl Aoy TOGGLE 114-&»e
3 6 x4 xI” S0p 10p '::1 gwr.n_lr;‘ Kpﬁﬁ Mvw :zu gﬁzz,.r ssov gsﬂp
. L gppre 1 3 HBF; G0 V. p R 1350 VW 25p
:; ;:' x:" :? %p 1?; “om PLUG. Stockoble vome 2p BHIGuF 50V W 20p N i NuF DV A
e AT 335 20p STl : AR A SRR O B
0™ T . 3 - - - -
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ENTERTAINMENTS LTD.

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

‘SA25- SA35 - SA100

LOW-PRIGED AUDIO MODULES

FOR DOMESTIC
& COMMERCIAL
USE

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

THESE YHREE MODULES HAVE ENJOYED UNPARAL-
LELED SUCCESS DURING THE FIRST FEW MONTHMS 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 £2:95

25 WATTS RMS. 7 transistors 7 diedes

carr.
tree

[+.11¢
iree

SA35 £4'45

35 WATTS RMS. 7 Iransistors 7 diodes

SA100 £1090

100 WATTS RMS. 11 Iransistors 6 dicdes

care.
free

ALL THREE MODULES HAVE OPEN & SHORT CIRCUIT
PROTECTION, AND THE SAfco 1S 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. responsa 15-40,000 Hz £ 1dB

Distortlon 0-2% at I kHz
Loads 4 to 16 ohms
Qulescent current 15 mA

Nolas Better than —75 dB

Supply voltage SA25/35 25-45 volis

SA100 40-70 vaolts
41 x 47 x 17 (SA100)
4% 23" x t* (SA25/SA35)

Cireuits, connecting instruction and appli
iree with all modulas.

Slze

tion data are lied

-

OTHER SAXON PRODUCTS ...

12¢ WATT HEAVY DUTY MODULE £13-30 3- 20p casr. oF with supply

£18'95 -

carr.
Featuring a rugged class A driver stage, this moduie will
run from 21l cur mixers, ste., and most other makes of mixer.
1t dellvers 120 walts into an eipht ohm ioad and employs 4 T03
can (115 watt) output transistars,
SPECIFICATION
Pawer output 120 watts into 8 chms
Freq. response  20-20.000 HZ < 2dEg
Input sensitivity 200 mV into 10K
Cnnstrucllnn F[braalass board

8" x 47 x 47 (5 with supply)
Low distortion paraliel push=pull output stage.

150 watt version
& supply

| NEW £27-90

SINGLE CHANNEL SOUND!L!GHT CONVERTER

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

Dpnmllun 1s simplicity Itzelf and the unit Is fully fused. The

unit is supplied to function from bass notes but may easily be
converied to respand only to treble” or mid-range notes by the

addition of components costing less than 5p.
: £8-90

THREE CHANNEL SOUND TO LIGHT UNIT

Handling the total of 3000 watt (3kw) this unlt Is unique for Its price In that not only bass, middie and
Ireble but also master controls are provided. Two amplifier sockets eliminate the nead for split leade,
etc. Supplled in Tough Steel case for free mounting or panal fixing.

carr,
free

Fully guarantsed. [ ;gl;r.
MONO VERSION £8:-30 carr, 20p (As lllustrated. S.AE. detalls § voit Ipurn!iorl) Qutpuls up to
1 voli RMS
£15-80 2
30p

SAXON STEREO
CONTROL UNIT

Two decks, and lull headphone monitoring. The unitis mains cpecated and measutes 174" x 37 x 4~ desp
and is finished with a smart white on black facia. The controls ate: Left/Right deck Iuder. volume, bass,
trtble. Headphone Selettor and valume, Microphon® volume, bass, treble, mains o

S A MUST FOR THE HOME BUILT HIGH QUALITY PISCOTHEQUE AND 1S COM-
PARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B:=Sterec gnly has ml¢ Input)

COMPLETE AMPLIFIERS
CSE 100. £34-90 carr. free

This versatile unit I& now avaliable In a black vynide
case and so represents even better value than ever

POWER SUPPLIES FbR
THE SA25/35 & SA100 AUDIO MODULES

PU4S Unstabitized supply for 2 SA25/3s  £4-%
PUT0 Unstabilized supply for one or two SA100
£7-78 carr 40p
PSds Stabilized module for 2 SA25's or |wo S5A35
£3-50 cnrr free
MT4s Transtormer for above, heavy duty  £2-85 carr. 20p
MT30 Transformer for unstabilized supply comnlau with
rectifier diodes mounted £3-58 carr. 20p
PS70 Stabllized supply madule for one or two 5A100's
£4-90 camr. iree
MT10 Transformer for PS70 £4-90 carr. 40p

ALL MODULES ARE BUILT ON
GLASS FIBRE P.C. BOARD
AND ARE SUPPLIED FULLY TESTED

Orders and personal shoppers to:

delivering spench and music powera of up to 1w
watts RMS and
70 watts. Two individually controllod mruls mt
wide range bass and trebis controls. [deal for $mali groups D.

SAXON 100 £48-50 carr. free

.S.. elc.

Wilh an RMS output of 120 watts speech and mufic,
100 watts continuous power, four lndlvldunl[y
controiled FET Input stages and wide range bass

e oo = and treble controls, this amplifier has established

(V) c < € ¢ 2 itself 28 a unit aﬁev'lng quality and reliability at low
- cost.

® % & épaxon °*

800 Watt 3 colour Light
Boxes Smart Rexine

LOUDSPEAKERS British made bargains!! finieh £15 carr frec.

12° 25 watt 8/15 ohme £5-95, car. 30p. 15° 50W.8/15 obm £14-50 carr, 50p.
12° 40 wailt 15000 gauss magnet system 815 ochm £11-50 carr. 40p.
A.K.G. MICROPHONES suitable for disco, group or general P.A. use.
D11 DHL IDEAL DISCO MIKE ONLY £9-45 (rrp £11-00). SEND SAE FOR

OUR AKG PRICE
Al prices subject to VAT at standard rate T

ON ALL MICS.

SAXON ENTERTAINMENTS LTD., 327-331 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

Telephone ¢1-684 6385
Hours 9.30 a.m.-5.30 p.m.

TRADE & EXPORT ENQUIRIES INVITED

TERMS OF BUSINESS
Cash with order (C.W.0.) For C.O.D. please 2dd 35p
extra, cash by regd. letzer, please
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MAIL ORDER COMPONENTS AND HI FI
CRESCENT DEPT. FOR THE HOME CONSTRUCTOR
RABIO I.TD MAYES RD. OUR SHOPS ARE OPEN ALL DAY

LONDON FROM 9 A.M. TO 6 P.M. 630 P.M. ON FRIDAY
1 & 40 MAYES ROAD. LONDON W22 6TL ont o i ST s e
488 3206 6TL i3 SOUTH MALL, EDMONTON, N-9 803 1885
77 X 4" LOUDSPEAKER e RSP R TRI-VOLT BATTERY ELDGNATOR | TRIWOLT CAR WAFER SWTICHES
. A lka Pi I'}:::l: r: CLOCK KIP Epables you to wrork your transistor k|l Al to ol 1 pole 12 way
=peaker iide ‘"f 24" Hour Nixie Digitsl Clock 1adlo. auiplitier, or cassette. ele. from s A Radio, | 2Pale 2 vay
sma)l 5'[’“ "'("“Ewml Kil We Supply: A.C. nming throngh this compact ’:unpliﬂu s Cassetts ete, | 2 Pole 3 waxy
b EALL Tt w % A complbeteset of compoancaty sliinator, Jost by moving & PR | grgn ihe 29 valt ear | o POl WAy 2
s : w A compicte net of easy to FOU can select the voltage you requlre —- 6v, 7iv wupply puall;\-e oh 2 pole § way i3
kn:l:m Bize: Fip. ¥ tollow instTuctions or 9 volts. This means all your transister power | _ LA~ i Hojroleriinay
je lmp:dalll.:‘ x:tthll:L‘ B Y AT e el p;:k;wulmt_in.xfs_an be lmnflﬂfd hy Lh:-cuec%nlt. This converter supplics ilspole:w;g]mq =
38,000. Max. Free range: 901iz tu make consiraction as shupte Approx. slze: 24° x 24 x 31*. OUR PRICE — 6, 74 or 9 volts ani Is ppuch P,

s i hanilng. 5. a3 pogsible £275p + 10p. B. & P, Same inodel snitably wired BT ca L N SpT & P. Tp te 3
%J’nhe:ublc‘o'?‘:[ce:d £1-80. Pree |- % A cabinet apd front pandl to for the Phliips Cawscttc — £3-00 4+ 10p. P. & F. prox. size 23° X 3!"* B | exTiches. |
posbage ou this item. glve & prolesvional fnish. Very easp to fit and a > S

— z Ail for the price of the com- “CRESCENRT' BURBLE real moneyn\-mgdern:c
ADD LUXURY TD YOUR CAR ponents. ﬂﬁ-so.—:—!:lp.!l'.".- P. LIGHT SHOW V_A,T, for £2-50 + 10p. P. & P, —_—
A MOTOR DRIVEN Please vend 8. AE. for niore .
CAS ABRIAL gl R e on e el POTENTIOMETERS
6 Sectinn MINIATURE RELAY Com ectlon Cnoleil (P(‘::uh 'pnl:l;h[:‘.,,::ggz:; ma{ All typea 17 and less Qdiameter.
Extended Length 100em A i fagft the projected iniag®= | ing) Value Addet Tav at the b ) A
E‘fgﬁhbtﬁd:;%e?o%: e Singie Pole Changeover. o nr}TO'R Rtaulard Stated Rate. _— NK E’: E:ss 13%
complete. with', Fixing Approx. aize = 13" X 17 x 1% One Rev pur Two Min. “CRESCENT 25K Switeh 25K Less
Bracket and  ££ 76 plusse 40 LIQUID WHERE, BEAT BRITE" | 30K 2 50K Switch
Control Switch =" P. & P. P plsspr. c P 4% Diamet=r Multicaloar BINGLE 100k 14P ea, 100K g0
5. 6. BROWN "DIFLOMAT® MONO/STEREO HEADSET | 2% morlor F: fAttad z? xL (S»SIRI\‘I;I& '.:50; Double 230K l:
Finest quality Dritiet jussie Lightweight Henlphone. Sma il RS e LIGHT UNTT Jo‘x’w f" 50?§ i
Tooorparate ceramic pitzv clectric lg"‘g‘l;a“ﬁ The Lisnhi Wheel  however Thix fantastic Btile box witch o
Specifiention: - Vrenneney —10-17,500 O0INFD is our stawlanl very popular | appros. 4% x 3 x 2" wien 24p ez,
J o ded ax 150K ,. ILH. model and may be purchaved conueeted to the m:lpu' of a|l Up to 3 Pots. Please add
o S e £1.50 B rudune 5 pvchodele ot | St
Piease dnchule 100 v et PP, A Dargsit at : cach sct A BARGAIN AT display «f IIII u.'mno wadls, gAAYTSURE
1 Few only at Projector with Motor, resly for Complete wilh a <eusitive level
Low VOLTAGE AMPL"THSESF P & P. £I '75 insiland sk £15-08 <contral the unit ix (=2 aud ¢can Brand I’n"
g TEastesitat P 8" Lirjuld Wheel 2500 not harm your amplitier. = A ‘R’:ligﬁ.o
;::ng;nl?ln: il - 2000 | A Harsam at £730 plus 10p gl IS RIS
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Wik Bich IMUP iwpat thls g | 8975 plus 38p. P, & B AL20 § WATT AUDIO AMPLIFIER g SRR TR ST
' plificr wili work ns a record E_30.1. 350 sct 8 ohm. £ B A low cosl high quality 5 watt araplitter Verohoard.
' player, baby alann, ete.. ampli- £7-00 plue 38p. ", & L', ‘ : igned far use in st reeonl Type Yolts Current Qhms.
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! speakers all itams suit  both M ET A L FO L D] N G
3 integrated circuits.
}, DELUXE KIT MACHINES
includes all parts for the printed
i circuit and volume, bass and trebie H EAVY vl CE
controls need‘oiﬁ‘;‘v s:ompleu the
monc veision tarec ve"lan
;lu; scupr? 28Y. & l:_ovv:r | &W with balance control £3-30. M 0 D E I.S
ompiete wit ree printed 3
cireuit bo d 44 B ior ¢ POWER KIT FOR ICI2 T
bloqtlra' s LGN IILT, A jet of components to construct a With Bevalled Former Bars
=] Loasv ngAspurewaDPd g'”- Also No. 1. Capacity I8 gauge mild steel » 36in. wide £i7 00 carr. 50p
SWANLEY IC TOMORROW_  uitable Sinclair PZ5 £3-97. No. 2. Capacity I8 gauge mild steel > 24in. wide ... £12-00 carr, 38p
1 T aiEss i 5t “werru‘l’-'fg “l"g:qvéiR'%TwFOR 1c No. 3. Capacity 16 gauge mild steel x 18in. wide ... £12-00 carr. 38p

TG PO (L S e B S Vo T ot e neal (ot Ot et s Alse new bench medels. Capacities 3=6m x 18 gauge £35-00 24 in. x 16
operates ar 35V max. supply and 35V (A power supply £2-97. gouge £32-00. Carriage 75p. Add 10% VAT to total price of machine &

ives 12W RMS ourput. Manu- carriage.

sczured for us by = feading sami. koot’:s‘;u“s“,i‘f_g“ '5‘3'1 o End fotding attachments for radio chassis. Tray and Box making for 36in,
] e i AR &m:r:::' 1 €145, Lol 2 model. 274p per ft. Other models 174 p. The two smaller models will form
guarantee. but ne printed circuis, ! PREAMPLIFIER KITS flanges. Az supplied to Government Departments. Universities, Ho;p_ntals.
= Type | for magnetic pickups, mics. One year's guarantee.  Moncy refunded if not satisfied.  Send for details.
NCLAIR EQU"MENT :Sﬂ.";';:;:pr"’r'q:n?":::.fqﬂhz‘;— A, B, PARKER, Folding Machine Works, i
Sterea model £2.20. Type 2 fof Uppar George 5t., Heckmaondwike, Yorks. Heckmondwikae 3997
ceramic or crystal pickups. Mono =
&0p, Scere

co £1-20, -
SEND SAE FOR FREE LEAFLET o
S-DECS AND T.oscs ] [}

230 £€3-50 | Scereo 60 £ 3 {.
p23 £6.60 | 250 05 3 co g is vi
AFU £4.50 | PZ6 (640 | T-Dees ggg Make use of this vital passpor‘t
- A - .
finatiicrmentonPrRer o8 fe aiic to every worthwhile career.
— =Y carriers  £1.20 .
EXECUTIVE IC RADIO CHIP TBASSI £2.10 ! hin
l CALCULATOR £50-00 | T':w wuéldsmouR;d;:nced lCnraduw bGl:jaranteEd ICS tcﬁac ! tg .t.
PROJECT &0 KIT €2:50 | mixer, .?"?.1'1';2. wide vange AGC rings you expert home tuition.
h|.|r extremely pupuhdr lut'connmds \cfi\;‘:‘:tdry; 3\«:0 vsnlcnd.lseAsEafbiri's_er. A” b k I d
the extra capacl 10, n .AE_Tor free
sockets, glcztor:r'!d mf:;::tﬂ:l:r Ie;fict. 'Eil of res?l:ors. caparitors OOKsS supp 1ea.
needed to complete Project €0. 1| and IF fileers £1-75 exera.

: Write for f tus to
SWANLEY ELECTRONICS rite for free prospectus to
32 Goldsel Road - Swanley . Kent BR8 8EZ I c (Dept. 231M), Intertext

Postage 10p per itam. Please add 10% axtra to toral cost of order for VAT, House Léndon Swa
)

Offieial credit orders from schools, etc.. welcome. Full fists i0p post free.
Send 5.AE. for free 8-pagn book en IC;TOEORROW. {C12 kics and TBAESI.
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

€o MPI.ETE TELEPHONES _—
1 000 000 FREE CATALOGUE

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY £1-04;

POST & PACKING EACH TMNS]S!O
TELEPHONE DIALS "‘""“”“ '""°°‘ RECTrERs,
We hold 2 very large range of fully marked, DIODES,
Standard  Post  Office tested ‘and guaranteed transistors, power INTEGRATED
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bigh qualicy.
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BCY70 etc.
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Please state Audic NPN or Audio PNP when
ordering.
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AL O T
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for £44 P. & P. [1pf1.000.

NPHN or PNP at tha mest shatteringly low prices of

OUR VERY POPULAR 4p TRANSISTORS

all time, Wa hava been selling these succenfully in
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offer them under our Tasted and Guarantesd torma.
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re in in 40,

TYPE * G' NPN silicon similar ZTX 300 range
TYPE "H" PNP silicon similar ZTX 500 range

RELAYS FOR
VARIOUS TYPES £1 '1 0
PE&P27}

1-12 Il—l." 26-30
40 Wart Np p I9p
90 Ware I8 e 1lp
Complementary pairs mitched for gain st 3 amps.
I.'—: extra par pair. Please state NPN or PNP on’
ardar.

30 1 Wart Z Diad {:
HE 20 e Vernrm ta v 55p
H3 JO() Mixed Diodes. Germ. Gold 55p

bonded. e, Marked and
_ Unmark

HIF 30‘ Shore Tesd Tramu:ou NPN SSP
ypes.

Silicon Pianar

H3 I wd Cirt !&“GM’I’!D CIRCUITS
» 10 SRR s S5P s stock s g s o Lo ¢ vy compatiis
Hio mson 2N696, 2N1613 " & b
20 NP Yin vncases 103 55P Our famous PI Pak is still SREE Carvionis. melesung sl
i il

Power traniistors
iy Bn|'3m32 SSP METRICATION CHARTS now available

UNMARKED UNTESTED PACKS

leading in value for money.

This detaited

Qrries thousands of dasified refarnnces between
meeric and British (and US.A.) meruremants of
langth, area, volume, liquid measurs, weighes ate.
Pocke: Siza  15p. Wwall Chare  18p.

Full of Short Lead Semiconductors & Elec-
wronic Components, approx. 170. We
guarantee ac least 30 really high quality
factory marked Transistors PNP & NFN,
and a hest of Diodes & Rectifiers mount-

: S5
8300 1.“:,::.2;&“‘:;::'5'::': 55p

LOW COST DUAL IN LINEI.C.
SOCKETS

Garm.
- — ed on Princed Circuit Panals. Identifica- 14 pin typs ac 16¢p sach) Now new Jaw prefile
B3¢ 100 ﬂ;f;",‘?,’"a’;;,,%f’g jase 55p ton Chart supplied to give some 16 pin cypa ac $8p each S type
B86 IO Sl Diodes sub. min,  CE. information on the Transiscors.
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50 Frmatina e 55p A CROSS HATCH GENERATOR  Subicunes L
Hé 1 W, 7. Dod 1 i3 includes many thousands of Britisl
40 Jlsgl-?’nin “c’s‘f.'., lei? ssP fOR £3.85 1! U.S.A, Europaan and CV. aquivalencs.
YES. a complete kit of parcs including The Iliffe Radio Valve & Transistor

HiT 20 3p Sficen stud Rectiners 55,;

M2 30 g T e 55p

Printed Circuit Board. A four position switch
gives X-hatch., Dots. Vertical or Horizoneal
lines. Integraced Circuit design for eaty

Data Book 9th Edition; p. & p. 23§p. 75p
Charactaristics of 3,000 va|ves and tubes,
4,500 Transistors, Diodes, Rectrfiers and

HIE [ Expe s Pak of 1 tanstructian and reliabiliey. This is a project Integrated Circuits.
'5 lntE.:;T:»;'éin l..x. Ean 55P in the September tion of Television.
supplied Send for lists of publications.

This complete kit of parts costs £3.85,
post paid.
A MUST for Colour T.V. Alignment.

STEREO DEGODER £4:95

A ready built unit. ready for connection to the LF.
staget of your exiting FM Radio or Tuner Unie
A rellaale lizht can be connected o show the
presence of i Stereo transmission snd correet
operation of the Unit.

The Unit s in the form of a small printed circuit,
and no further alignment it Necessary, ax zll presct
adjustmenes have already been eartiad our at the
factory.

It is recommended that a LED. & used as the
indicating I|¢I\: and a -uitablc device is available
from us &

Supplicd with neczsury instructions and written
guarantee,

N.B. Books are void of V.AT.

20 BY178f7 Type Silicon Rectife
£ 20 1 amp plastic. P‘i:::; v:c:ll L S__S_P
AR5 Goates oo™ 55p

’------
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MAKE A REV COUNTER
FOR YOUR CAR
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0-imA mater inco n finear and
Aecurats rev. counter for any
cor with normal cod ignition
yscem.

£1’10 each
DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX S50 9DF
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PROJECTS .
THEORY....

AGE-LESS APPEAL

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

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

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

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

Our August issue will be published on Friday, July 20

EDITOR F. E. Bennett  #

ART EDITOR ]. D. Pountney

ASSISTANT ED{TOR M. Kenward o

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

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

ECONOMICS

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

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

B. W, Terreli B.Sc.

® P. A. Loates

ADVERTISEMENT MANAGER D. W. B. Tilleard

® {PC Magazines Limited 1973. - Copyrighe iny all drawings, photographs, and articles published in EVERYDAY EI:ECTRONICS is fully

e protected, and reproduction or imitations in whole or part are éxpressly forbidden.

i All reasonable precautions are taken by EYERYDAY ELECTRONICS to ensure chat‘the advice and data given to readers are raliable.
Wa cannot, however, guarantee it, and we canaot accept legal responsibility for it, Prices quoted are those cuyrrent as we 20 to press.
- Everyday Electronics, Flaetway House, Farringdon Street, Londan, E.C.4.  Phone: Editorial 01-634-4452; Advertisements 01-634-4202.

Everyday FElecfronies, July 1973

—




VOL.2 NO. 7

CONSTRUCTIONAL PROJECTS

AUDIO SIGNAL MIXER For tape recording enthusiasts by F. C. Judd
REPLICA CRYSTAL SET An early type set using a galena crystal by F. G. Royer
AUTOFAN Thermostatically controlled car engine fan by D. C, Halliday

P.C. VIEWER Aid for construction of circuit boards by G. P. Chayney

.

GENERAL FEATURES

EDITORIAL

AUTOMATION by Brice Ward

SEMICONDUCTORS Two—Diodes by |. B. Dance
DEMO CIRCUITS 8 The Thyristor by Mike Hughes
RUMINATIONS by Sensor
HELP! Some frequently asked questions answered
BRIGHT IDEAS Your constructional advice

SHOP TALK Compoanent buying problems by Mike Kenward
WHAT DO YOU KNOW?  Capacitors Z
COMPETITION Last chance to win an audio system
READERS LETTERS Your news and views

JULY 1973

350
358
366
370

354
362

373
374
377
378
378
381
382



FE'W, except very expensive tape recorders,

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

The microphone input is suitable for micro-
phones of medium impedance (200 to 1000
okms) or very low impedance microphones with
matching transformers having the usual semi-
‘high output impedance of around 10,000 ohms.
The microphone input is not suitable for crystal
microphones which have a very high imped-
ance.

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

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

| g
!
H

A "must” for
the tape

recorder enthusiast.

By F. C. Judd

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

PASSIVE NETWORK

As with all passive mixing networks ie. a
signal mixing circuit with no amplifier, there
is a loss of around 12dB due to the nature of
the network. This loss must be recovered if the
mixer is to be of any real use and to do this
it is necessary to employ an amplifier after the

-mixing network which, in the case of the circuit

given i Fig. 1, consists of the three potentio-
meters, VR1, VR2, and VR3, and the series
resistors R7, R8 and R9.

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

CIRCUIT DESCRIPTION

The complete circnit diagram is shown in
Fig. 1. Transistors TR1 and TR2 form a direct
coupled pair microphone pre-amplifier with an

Approximate cost )
, of components
g including VAT
£3:50 plus case

5 ot
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MIC PRE-AMP ! MIXING POTENTIOMETERS

|

| = i

oo b L e hen W b AT 2L
(2]
-

|

_x____;,-_g

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

input impedance suitable for 'microphones of potentiometers of 10 kilohms each.
200 to 1000 ohms or very low impedance 25 to The circnit will operate quite economically
30 ohms) microphones having a matching trans- from a PP6 9V battery as the total current
former with a medium to high impedance consumption is only ZmA.
secondary. The frequency response from all inputs is
The gain control for the microphone pre- 20 to 20,000Hz +1dB and the signal/noise per-
amplifier is VR1 and this is connected, like formance with reference to 1 volt r.m.s. output
VR2 and VRS3, via a series resistor to the input is —50dB. The microphone input has a sensi-
of the line amplifier TR3. The gain of TRJ is tivity of approximately 0-1mV for 800mV
set by the inclusion of resistor R14 in series output and each hlne input a sensitivity of,
with the emitter bypass capacitor C5 and which 400mV also for 800mV ountput.

introduces negative feedback. The three gain Harmonic distortion reference to 1 volt rm.s.
controls VR1, VR2 and VR3 are slide type output is less than 0-2 per cent. The mixer
= j\l
Capacitors
C1 5uF elect. 12V
Components..... G 30uF siect 12V
C3 5pF elect, 12V
R?zsistorsk SEE g4 SSFFeIelzct. 19.\.1V
1 12kQ R 5 50uF elect. 12
R2  180kQ b]l(’l’ C6 5uF elect. 12V
R3  150kQ rl1 ‘l l( C7 250uF elect. 12V
R4 5600 AL
R5 6800 Transistors
R6 6-8kQ TR1 PN109 or BC109 ripn silicon
! R7 15kQ TR2 PN109 or BC109 npn silicon
¥ R8 15kQ TR3 PN109 or BC109 npn silicon
| R9  15kQ
! R10 10kQ Miscellaneous
Ri1 68k ; S1 onjoff d.p.d.t. slide type
| R12 6-8kQ SK1-SK4 standard Jack sockets
i R13 1kQ _B1 PP6OV
R14 1kQ ¢ Plain Veroboard 0:15in. matrix size 2 x 3iin.
All : watt carbon + 107 {2 off); half inch spacers 4BA or 6BA clear-
ance (2 off); aluminium angle 2 x § x 13in.
(2 off}; 4BA or 6BA’ nuts and bolts; battery
Potentiometers clips; Universal chassis parts (Home Radio
VR1, VR2, VR3 10kQ log. slide type (3 off) Ltd.) or other suitable case materials; plain
§ (Eagle type RR5 supplied with knobs) Veroboard or aluminium for sub-chassis.
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thereforé has a performance comparable with
the best domestic and semi-professional tape
recorders.

SUB-CHASSIS

The prototype unit was housed in an alu-
minium Universal Chassis size 7 x 5 x 3in. but
any similar case will do. The front panel layout
and drilling details are given in Fig. 2.

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

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

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

«
b 7/5-!

s » ~ .
fo— 1yt 13—l 13—

| L
o et | U et |
VR 1 |vrz VR3 _H 1
#
1% o o
e : ON/OFF
1 SWITCH
ekl ————
oty PN
” MIC LINE LINE QUTPUT
" f . I |
[ |
ot — | 3/3' ——— 1314' ' 1 3!{ 1 'Isﬂa-l
"
- + 6%

Fig. 2. Detaiis of the front panel.

_L l-t———l 3.'; 1 3/4 _1_1
"’2

"
g ] hs =
1513 254

E*___.: =]

Gt =]
Fig. 3: Cutting details for the sub-chassis.

CIRCUIT BOARDS

Two circuit beards are required, one for the
microphone pre-amplifier section and the other
for the line amplifier section.

Everuday Electronics, July 1973

The size of the boards is the same in each
case, 0:15in. matrix plain Veroboard 2 x 35sin.
The layout of the components on these boards is
shown in Figs. 4a and 4b, Mount the components
in accordance with these diagrams remembering
to solder the transistors in position last of all
and to use a heat shunt when doing so. Do not
connect the flying leads at this stage.

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

Mount the components SK14 and S1 on the
front panel and then bolt the sub-chassis to the
front panel using spacers so that the complete
sub-chassis assembly is rigidly secured.about
half an inch above the back of the front panel
Wire up as shown in Fig. 5.

Photograph showing the unit wired up.

OPERATION

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

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

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

When inputs on the mixer are not being used
the appropriate gain controls should be set to
Zero. =
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THE Concise Oxford Dictionary says “automa-
ton, n. Automatic control of the manufac-
ture of a product through successive stages,
(loosely) use of machinery to save mental and
manual labour . . .. This definition should make
it clear that the subject of automation is very
broad indeed,

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

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

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

By Brice Ward

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

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

Today when you pick up the receiver, you
automatically set a great deal of equipment in
motion to serve you. For example, you get a
“dialling tone” that indicates you have reached
the automatic exchange. You then proceed to
dial the desired number and dozens of telephone

The first "*automatic’ telephone.

{Lent to Science Museum by the Automatic Telephone
Manufacturing Co. Liverpooil
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The first pulse code modulation tandem ex-
change (Post Office)

exchange relays record the digits you are
dialling.

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

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

HISTORY

In 1679 Depnis Papin invented a pressure
cooker. To keep the lid on, he used a weight
that would allow the pressure to rise but was
not heavy enough to cause the cooker to burst.
This was automation in a rudimentary form.

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

Fig. 1. Pressure switched pressure cooker.
SOLENOID VALVE

.

POWER
SUPPLY

CONTACTS
BELLOWS
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Fig. 2. Basic bi-
metallic thermo-
stat invented in
y 1830.

ADJUSTMENT

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

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

Tke “governor” developed by James Watt to
control the speed of a steam engine and the
bimetallic thermostat {Fig. 2) invented by
Andrew Ure in 1830 are other early examples
of automaE'on.

The James Watt steam governor (17838).

{Crown Copyright. Science Museum)

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

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

OPEN-LOOP

In Figure 3, an “open-loop” system is shown.
In an open-loop servosystem, a human operator
intervencs. When the antenna is to be reposi-
tioned he turns a handcrank that is physically
connected to a small device called a synchro
transmitter. The synchro transmitter is a device
! that generates a signal over three wires indicat-
ing its angular position.

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

REMOTE
STATION

-'1 RECEIVER

INDICATOR

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

Vi

- 0y
LR

; -‘ - —1TRANSMITTER =

CONTROL

e ==

Main control console for the three Goonhilly
aerials. (Past Office)

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

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

CLOSED LOOP

In a “closed-loop” system the operator simply
keys in a new antenna position via an adding

ANTENNA
ANTENNA

ANTENNA
= DRIVE
= MOTOR

TRANSMITTERV'

MECHANICAL
COUPLINGS

DIFFERENTIAL

TRANSFORMER AMPLIDYNE

RECEIVER
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The Satern V rocket carrying Skylab blasts off.

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

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

PRINCIPLES

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

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

Jacquard’s weaving loom senses the presence
or absence of a hole in a punched card to lift
or leave a warp thread in position while the
weft thread is woven to make patterned cloth.
And a player piano senses the presence or
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absence of a hole to actuate the proper keys.

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

SPACEFLIGHT

Perhaps one of the most advanced and sophis-
Ticated automatic systems is that used to launch
a modern Saturn or other launch vehicle and
place a payload in orbit. :

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

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

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

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

A hand operated washing machine of the 1920's
and its electronically controlied modern counter-
part.
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By F.G.Rayer

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

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

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

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

RECEIVER CIRCUIT

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

Tuning, or the selection of the wanted trans-
mission, consists of adjusting a circuit to reson-
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ance with the required signal. The adjustment
of frequency for this purpose can be by altering
the parallel capacitance across a coil or inductor,
or by leaving the capacitance unchanged, and
varying the number of turns in circuit on the
inductor.

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

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

of components
includlng VAT

£2-65 less headphones |
For kit details see Shop TalkJ

Everyday Electronics, July 1973




AERIAE—EARTH
| CAFACTANCE

= e L

=y

|

} :

: EARTH o
= | ST
ped Pt -

-

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

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

DETECTOR

In the early days of radio, considerable effort
was given to finding efficient combinations for
such detectors, two crystals sometimes being
used. Some combinations. were carberundum
with steel or silicon, tellurium with galena or
zincite, and iron pyrites with silicon.

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

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

CONSTRUCTION

Constructional details are shown in Fig 2.
Though- there is no reason why other items
should not be used, the ready-wound coil and
sawn wooden base which are available will
greatly simplify building the receiver. Drilling
positions can be taken from Fig. 3.

Holes to clear 4BA are drilled for the earth,
aerial, and phones terminals. A similar hole is
necessary for the threaded crystal cup, and for
the twoe brackets which hold the detector (“cats
whisker’”’) arm, The holes are recessed under-
neath with a 3jinch or similar drill to clear the
screw heads so that they do not project. At
the same time two small holes are drilled for
the connections to the coil and slider bar.

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

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

The threaded rod is put through the lower
bracket holes, and the coil is pushed upwards
so that the spring contacts on the slider bear
on the turns of the coil. The nuts on the
threaded rod and slider bar are then tightened.
~ Enamel insulation must be removed from the
coil turns where the slider contacts press on
the wire. This can be done with a small file,
with a knife, or with fine abrasive paper. The
receiver cannot work if there is no metal to
metal contact here.

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

CRYSTAL DETECTOR

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

The shaped ‘clamps for the arm hold it as
in Fig. 2, but it can be slid along, or tilted, to
adjust the position and pressure of the whisker
on the crystal. 1

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

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

Fig. 3. Base drilling details.
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' BRACKET SLIDER

PHONES EARTH
AERIAL RUBBER FEET

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

l : [AeriaL]  [PHones

—— et a______w‘__y____a,’___j__.

- Fig. 4 (below) A typical aerial/earth set up for
good reception.
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& Fig. 5 (above) Method of connecting the Crystal
. Set to an amplifier. Screened lead should be
LeAD-  used as shown.
AT
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of a safety-razor blade, and in fact any likely
detector or semi-conductor combination can
readily be tried here.)

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

HEADPHONES

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

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

AERIAL

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

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

AERIALIEARTH LAYOUT

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

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

Polythene line or cord is ideal for suspending
the aerial, with an egg insulator at each point.
The lead-in may pass into the room through a
lead-in tube, or through a hole drilled in a
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window frame, or in some cases it can be
squeezed between an opening window and the
frame.

EARTH

An inefficient aerial will weaken signals, and
the earth is in normal circumstances essential.
Disconnecting or omitting the earth will cause
a very great loss of signal strength.

The earth connection can be of the same wire
as used for the aerial, and is run to any earthed
object. Earth spikcs can be obtained and driven

~into the ground. A similar result is achieved by
soldering or bolting the earth lead to a metal
sheet, can, or any reasonably large metal object,
and burying this in a hole. (The latter type of
earth is likely to deteriorate from corrosion,
after a time.)

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

USING THE RECEIVER

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

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

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

COVERAGE

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

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

Note No components list is given for this item as
most of the parts are not readily available—for
kit details see Shop Talk.
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HE two types of semiconductor materials,
ptype and n-type, were discussed last
month and it was explained that the n-itype
(negative carrier) semiconductor material con-
tains fixed positive charges with free electrons
moving amongst them, while the p-type material
contains fixed negative charges with mobile posi-
tive holes moving amongst them.

PN JUNCTION

Let us now consider what would happen if the
piece of n-type and the piece of p-type material
could be brought together so as to make a single
crystal contaiping a fairly sharp junction be-
tween the two materials.

One might expect that electrons from the 7-
type material would wander across the junction
and combine with holes in the p-type material,
whilst holes from the p-type would pass in the
other direction to neutralise electrons in the
n-type.

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

DEPLETIO[;{ REGION

*sCoale®

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

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

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

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

DEPLETION REGION

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

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

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

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

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

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

FORWARD BIASING

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

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

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

In this case, the p-type material will rem3iin
negative with respect to the n-itype material,
since the applied voltage is too small to over-
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Fig. 2.2. A pn junction with a forward bias of less
than the natural junction potential.

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

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

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

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

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

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

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

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

The application of a voltage in this directon
(no matter whether it is smaller or larger than
the junction potential) is called forward biasing,
A diode is said to conduct easily in the forward
directiorr. It is easy to remember that the for-
ward direction occurs when the p-type maierial
is positive.
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Fig. 2.3. A pn junction with a forward bias large
enough to produce conduction.
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Fig. 2.4. A reverse-biased junction showing the
large depletion region.
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REVERSE BIASING

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

As shown in Fig. 2.4, the holes are repelled
from the junction into the p-type material, whilst
the electrons are repelled into the =n-type. The
width of the depletion layer is greater than that

for the unbiased junction of Fig. 2.1 and very

little current passes through the device.

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

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

MINORITY CARRIERS

One might expect that no current at all would
flow through a reverse biased diode. However,
p-type semiconductor materials do contain very
few free electrons, whilst n-type materials do
contain very few holes. These minority carriers
are attracted across the reverse biased junction
of Fig. 2.4 since to them it appears like a forward
biased diode.

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

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

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

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

The concentration of mirnority carriers is much

“greater in germanium than in silicon at the same

temperature, therefore, germanium diédes nor-
mally pass a reverse current which is much
higher than that of silicon diodes, although this
is still very small.

The reverse current is also known as the
leakage current.

SYMBOL

The symbol for a semiconductor dicde is
shown in Fig. 2.5. The circle indicates that the
diode is suitably encapsulated. Sometimes a
diode is represented by only half an arrow (with
or without a circle), as shown.
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The forward current flows in the direction of
‘the arrow.

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

BAND OR SPOT
AT THIS END

Fig. 2.5. Alternative symbols for the dicde.

(a)‘ % -

& —— e

Photograph of two common diodes (a) silicon
1N 4148, (b) germanium OAY1.

CHARACTERISTIC CURVES

The characteristic curve of any electronic de-
vice is a graph of the current flowing through
the device plotted against the voltage present
across the device.

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

The natural junction potential of a silicon
diode is about 0-5V and therefore it does not
pass a large current until the applied forward
voltage exceeds this value,.

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

Forward characteristics may be plotted using
the type of circuit shown in Fig. 2.7. The voltage
is varied by moving the slider of VRI. This
potentiometer may have a value of about 1
kilohm, whilst the battery may be a 1-5V dry
cell. A value of about 47 ohms is satisfactory

for the current limiting resistor, R, if DI is a
normal small diode, since the maximum possible
value of the current passing through the diode
will then be ;
1:5/47=0-033A=33mA

A 150 ohm resistor must be used if the maxi.
mum permissible value of the diode forward
current is 10mA.
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GERMANIUM SILICON

FORWARD CURRENY

[T .
02 04 06 08
APPLIED FORWARD VOLTAGE

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

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

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

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

REVERSE CHARACTERISTICS

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

Germanium diode reverse characteristics nor-
mally show a2 more steady increase of reverse
current with reverse voltage.

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

SILICON

GERMANIUM

BREAKDOWN

REVERSE CLRRENT

REVERSE VOLTAGE

Fig. 2.38.
diodes.
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Reverse characteristics of junction

In addition, a more sensitive meter will be re-
quired to measure the current; a 0-250zA meter
may be suitable for some germanium diodes.
The battery voltage should also be increased to
about 9V.

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

The reverse current increases very rapidly
with temperature, roughly doubling in value for
each 10 degree centigrade rise provided that the
applied voltage is well below that required for

" breakdown. This can easily be demonstrated by

applying a small reverse voltage to a germanium
diode, measuring the reverse current and then
warming the diode with one’s hand.

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

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

SILICON AND GERMANIUM DIODES

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

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

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

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

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

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

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

By D. C. Halliday

ANY cars in this country tend to be over-

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

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

CIRCUIT DESCRIPTION

The circuit of Fig. 1 is basically a Schmitt
trigger with the thermistor (RTH1)} acting as
the temperature sensing device. Potentiometer
VR1 alters the triggering level and allows the
temperature at which the fan operates to be
varied. This temperature point is made indepen-
dent of the varying car supply by using the
stabilising effect of the Zener diode D1.

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

The supply for the circuit is taken directly to
the ignition switch since the consumption is so
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Approximate cost |
= O components
incduding VAT
£1-75 plus
motor and fgn )

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

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

THERMISTOR

The thermistor used in the prototype was of
the type used in TV heater lines and it had a
resistance of 6000 when cold and 2500 at the
temperature at which the fan was required to
operate. If a thermistor of a different value is
used a little experimentation with the value
of VR1 may be necessary.

CONSTRUCTION

There is nothing critical about the: component
lay out, any form of convenient construction
being adopted. The preototype was built on Vero-
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Fig. 1. Complete circuit
diagram of the Autofan
showing fan and switch
wiring.

board (Fig. 2) and then mounted, together with
the relay, in a small plastic box under the dash
board. The manual override switch and indicator
light were mounted on the dash board.

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

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

THERMOSTAT :
MOUNTING \<“ N ._\

THERMISTOR %
MOUNTING i

TO VRIfTR1d

\

ENGINE CASE

N

—ve (TO EARTH OR UNIT

“THERMISTOR —SEE TEXT)

RTHI

Fig. 3. Method of mounting the thermistor fo the
thermostat housing on the engine. This may
vary with different engines.
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Components....

e SHOP
Lo TALK
Q

All I W + 10% carbon

Capacitor
C1 0-5pF, 400V

Semiconductors
TR1 2N3704 silicon npn
TR2 2N3704 silicon npn
D1 6-8V 250mW Zener diode |
D2 OAN

Miscellaneous

VR1 10k carbon preset

RTH1 CZ4 or simifar thermistor (see text)

RLA1 12V relay with one set of normally
open heavy duty contacts

M1 Car heater fan motor (see text) and
plastic fan

LP1 12V 0-6W bulb and dash mounting
holder

S S.p.s.t. toggle switch
Materials for mounting M1 (see text), Veroboard
9.5 x 1 x 0-15 inch matrix, wire, case for the
Veroboard and relay (see text), materials for
Kmounting RTH1 (see text) J

T S ——— - ]

i ————

FAN CONSTRUCTION

To drive the fan a 12V heater motor unit
of the “snail type” constructicn is required, this
can be obtained quite cheaply from a scrap car
dealer. The motor and *squirrel cage” type fan
are removed from the unit and the fan cut down
to leave a flat disc which is designed to lock on
to the motor spindle (Fig. 4).

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

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

(A

-
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Photograph of the prototype Autofan Vero-
board wiring.
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MOTOR

SPINDLE DISC
BOSS REQUIRED

CONNECTIONS®

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

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

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

FAN MOUNTINGS

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

SETTING UP

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

It will be found that the cooling effect of the
fan counteracts any further rise in temperature
and there is sufficent back-lash in the circuit to
hold the fan on until the temperature falls below
the initial triggering point, when the circuit
reverts to its initial state, switching off the relay,
and hence the fan.
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HECKING a printed circuit board, or tracing
C a circuit off a printed circait board can be
a tedious and time-consuming task. However, by
using the Printed Circuit Viewer described here,
the job is made so much easier as it is possible
to see the components on the top of the board
and the copper circuitry underneath the board,
at the same time.

The viewer is limited to single clad boards of
up to 3uin. thick but this also depends on the
board material,

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

VENTILATION HOLES

\

\

-
W

A

N\

\\‘

L
N
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A circuit board
construction aid

By G. P. Chayney

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

The construction of the prototype is shown
in Fig. 1 but it is by no means critical. The

‘only thing to be careful of is that the case

is adequately ventilated. If desired a small
fan can be incorporated to produce a forced
draught, but this was not found necessary on
the prototype.

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

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

COST

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

FROSTED GLASS
OR PERSPEX 1'X9

LIP TO PREVENT
M, PC.80AR0S
\,_SLIDING DFF

Fig- 1. Details of the
complete Printed Circuit
Viewer.

MAINS ONfOFF
SWITCH

MAINS BULB HOLDER
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The Thyristor

HIs month’s project is a little unusmal
T because the circuit we shall consider is one
that simulates the electromnic characteristics of
a special component called a controlled silicon
rectifier (or more usually—a thyristor). Initially
we shall describe a working equivalent circuit
and then give a very simple experiment to illus-
trate the operation of a real thyristor.

THE DEVICE

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

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

Fig. 8.1. Basic thyristor structure and circuit
symbol.

ANODE CATHODE

I CATHODE
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DEMO GIRGUITS

() By MIRE HOGRES
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Fig. 8.2. The simulated thyristor used.

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

The dotted components C1, C2, R1 and R2
are shown to represent the fact that the doping
levels in a thyristor are fairly high and this
gives rise to poor quality junctions that show
reasonably high capacitance and quite a lot of
reverse leakage; this is something to be avoided
at all costs in conventional transistors but is
very necessary to make a thyristor work as we
shall soon see.

THYRISTOR ACTION

Assume that initially R3, leading from what
we call the gate, is disconnected from the posi-
tive supply rail and that we close S1. Neither
transistor will conduct, the reasen being that
to make a transistor conduct we have to pass
base current and to do this the base of an npn
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transistor must be taken to a potential more
positive than the emitter and vice versa for a
prp type.

In this case the base of TR1 cannot initially
g0 more negative than its emitter because the
parasitic capacitance {Cl) momentarily keeps
the base at the same potential as the emitter;
likewise C2 prevents the base of TR2 going
positive. If no base current flows no collector
current can flow and neither transistor will pass
current; it is therefore Impossible for current
to flow from point A, through the transistors,
to point D and LP1 will not light up.

Leave S1 closed and now consider what will
happen when we connect R3 to the positive rail.
We will immediately provide base current for
TR2 and it will turn on but from where will it
draw its collector current? The only possibility
is through the emitter base junction of TR1 but
this constitutes base current in TR1 so this tran-
sistor mow turns on and wants to draw collector
current-—where does it come from?—through
the emitter base junction of TR2 and this main-
tains base current in the latter.

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

SWITCHING OFF

Once switched on it is not easy to see how
we can stop -the transistors conducting. There

SIMULATED THYRISTOR

GATE CURRENT |
WITH LAMP LOAD

MONITOR

o I
0AS}
Cc1

TRI  0wF

2N3702

o

Fig. 8.3. Experimental circuit using the simulated
thyristor.

is only one way—which can be reached by three
alternative techniques—and that is to momen-
tarily break the current flowing in the-positive
feedback loop. The simplest way to do this is
to open S1, immediately switching the lamp off
and causing the loop current to stop Howing-—
but don’t forget the parasitic capacitance of C1
and C2. If we close the switch before these
have discharged the circuit will go straight back
into conduction.

Fortunately Rl and R2 are there to speed
up the discharge of the capacitors and unless
we try to switch the circuit off with too short

Fig.. 8.4 (right). The cir- @
cuits of Fig. 8.3 and 8.5
wired up on the Demo
Deck.

Fig. 8.5 (below). Experi-
mental circuit using an
actual thyristor.
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an interruption to current there should be no
problem. The second way of interrupting the
feedback current is to reduce the voltage of the
supply (mot easy with batteries but extremely
easy with 50Hz mains which is rising to a peak
and back to zero before going negative 50 times
a second') The third way is to make the circuit
current, going through the lamp, bypass the
simuated thyristor by shorting point A and D.

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

EXPERIMENTAL CIRCUIT

Make up the experimental circuit of Fig. 8.3
on the Demo Deck as shown in Fig. 8.4. Before
connecting up the crocodile clip make sure that
VR1 is set so that its wiper is nearest the
ground (megative) rail. Connect up the battery
and you will see the lamp does not light up.
Now slowly advance VR1 to provide gate cur-
rent—which can be monitored directly on ME1.
At some level—typically for this circuit between
0-5 and 1mA—we shall establish sufficient cur-

rent for the transistors to conduct and the lamp
lights up. Experiment with different values for
R3; triggering always occurs at the same cur-
rent. Diode D1 becomes reverse biased and the
gate current falls to zero (without D1, current
would flow backwards through the meter into
our gate current control circuit).

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

ACTUAL THYRISTOR

While youre at it why not get hold of a real
thyristor (we suggest a mains rated one—about
400V, 1A—which will come in handy for other
work) and make up the simple circuit of Fig.
8.5, also shown wired up on the Demo Deck.
The gate current is provided through PCCl
which will be below the critical minimum level
until the cell is fairly brightly illuminated with
a match or torch. To switch off, stop illuminating
PCC1 and either break the circuit as before or
temporarily short between anode and cathode.

IMPORTANT NOTE

Do. not under any circumstances use the
“simulated thyristor’” to replace a genuine thy-
ristor in any other circuits. There is no similarity
in the break down voltages or current ratings.

Next month: The Monostable Multivibrator
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Caveat Opener

Reading EVERYDAY ELECTRONICS
April 1973 1 noted the idea sub-
mitted to Bright Ided’s by a
Bedfordshire reader. This was a
suggestion for making a drilling
jig to aid the mounting of power
transistors. A good idea—but a
word of warning.

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

Large White Board

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

I was amused to read an
advertisement in the technical

press for a sensitive meter with a
full-scale deflection of 100amps!
The all important p had been
omitted. It reminded me of the
time many years ago when I
offered to extend the range of a
friend’s 2-5 volt meter. The meter
was a large moving-iron type in a
brass case and he wanted to
measure mains voltage with it.

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

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

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

The marking NF—which should
actually be written nF—stands for
nanofarad. A nanofarad is a
thousandth of a microfarad or, if
you like, a thousand picofarads.
Therefore a device marked, say,
10nF has a value of 10 nanofarads
which is the same as 0-01uF or
10,000pF.

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

The capacitors marked 3900/10
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and 10000/2 are almost certainly
3,200pF and 10,000pF respectively
as these are preferred values and
as such are readily identifiable
from ‘the manufacturers code
number. The 10 and 2 are
probably his code for working
veoltages and without knowing the
manufacturer we cannot say for
sure what the code is.

Speakers

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

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

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

TV Connection

I read your article on an Audio
Colour Unit. Can I operate it from
the loudspeaker of my television
set? If I can what do ¥ need to do?

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

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

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

Isolation

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

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

In selecting a transformer it
should have a power rating equal
to or greater than the power con-
sumption of your amplifier. If
your amplifier is transistorised
take the peak output audio power
and at least double it to get an
estimate of this value. For a valve
set do the same but then add on 2
watts for every valve in the set
(to allow for the power wasted in
the heaters). R. S. Components
do a range of mains isolating
transformers at various power
ratings (available from most sup-
pliers) however they are not
cheap and are cumberscme and
you might not be able to fit one
inside your cabinet.
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220240 Volts or 100—120 Volts.
Model X25

The leakage current of the

X275 is only a few

microamps and cannot harm
the most delicate equipment 4
even when soldered “live”. 4
Tested at 1500v A.C.

iron-coated bit 1/8"
2 other bits

available 3/32™

and 3/16™

One ceramic shaft 1o give you near-perfect insulation and negligible
leakage current {only 3—5 microamps) so that you can safely solder
delicate and expensive integrated circuits and transistors, even when “‘live”

‘P'ice: £1,'|75 Another shaft, of stainless steel, to give you the strength required
;est':.;eggl ! of an everyday robust general purpase iron.

of the 25 watt element. Bits that do not stick (no screws or pins}
and bits that slide over the element shaft 10 give you efficient heat
transfer and a capacity equivalent to irons of 2—3 times the wattage.

F : iy
: MODEL G S

MODEL CCN 18 watt miniature iron, fitied with MODEL CN
220 volts or 240 volis. The 15 watt long life iron-coated bit 3/32” Miniature 15 walt saldering iron fitted
miniature model CCN also has Voltages 240. 220 or 110. 3/32" iron-coated bit: Many other bits
negligible leakage. PRICE: £195 (rec: retail). P&P 5p available from 3/64", to 3/16".
Uit e O T oy AL Voltages 240, 220_ 110,50 or 24,
e e e Y m:;——._—_, . PRICE: £1-5 (rec. retall). P&P 5p
Fitted long-life iron-cogted bit 3/32". 2 MODEL CN2
4 other bits available 1/8”. 3/16", 174" All prices mentioned Miniature 15 watt soldering iron fitted
and 3/64".

2 VAT with nickel plated bit 3/32"".
are exclusive of V.A Voltages 240 or 220.

PRICE: £1-75 (rec. retail). P&P 5p
MODEL SK.2 KIT

Contains 15 watl miniature
iron fitted with 3/16*°

MODEL Eia}'s%/?}r;e
SK.1KIT ed332

heat sink,

PRICE: £1-95. P&P 5p

- Y B MES.KIT
S Bam— ?
2 ; ;e Battery-operated 12v.
= 25 watt iron fitted
- with 15’ lead and 2

heavy clips for con- Contains 15 wa1t
, ~ - nection to car battery. miniature iron fitted with 3/16”
3 - ——mal Packed in strong bit, 2 spare bits 5/32 and
= plastic wallet with book- 3/327, heat sink, solder, stand
L let "How to Sotder’’ and “How 1o Solder’’ booklet.
PRICE: £2-05 (rec. retail). PRICE: £2-95 {rec. retail). (rec. retaill.
- P&P 12p P&P 12p P&PBD
Uy P Sy Py T e . e o e e e e e
Please-send the ANTEX 1 enclose cheque/P.0./Cesh
colaur catatogue. {Giro No. 25810001 Reg-No: 393594
D Please send the following: B s &' W B e ieeaaaaaeenaeaaan
From radio or electrical dealers,
car accessory shops or Pl Ao BB = 3 TR0 0 G O A DT T NVIR moengssamat o siidambics abErz st
in case of difficulty direct from:—
ANTEX LTD. FREEPOST O At i e AL B O S Ko nao o O St ADBDRESSEMENEEReee SAa T
L {no stamp required] PLYMOUTH EE7
PL1 1BR. Tel: 0752 67377. B TR I . B AR ke s e SaE s s e g TERE
3 = 1 ; =
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BRAND NEW ___ SEMICONDUCTORS AND COMPONENTS GUARANTEED

WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

I | 3N128  0-68 | AF200  0-85 | BCYS1 0-40 | BFX23 025 >
TRANSIST‘?RSM' iz es|AEs 4 i o8 | 2rXia o2 TTL LOGIC 1.C’s
2G:301 018 | 2N 3403 3N198 -36 | AF240 (3 BCYS$2 X. We stock the full f the 1 ber BN 7400 serk ;
56302 615 | 2N3404 026 |3N140 0.92 | AP278 054 | BCY33s 034 [ BFX4 033 < Ll Lot (A =Ceeit LT
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263098 0-30 | 2N3415 0-10 | 3N148 0-76 | AF211 0-35 | BCYas 1-05 | BFXe4 0-24 BN7MT 130 | 8NT472 0-34 | BN7493 0.78
2G345B  0-25 | 23416 G-16 52 0-92 | ALl102 0-75 | BCY40 081 | BFX83 0O-£9

2G371  G-1§ | 2N3417 021 | 3N158 0.81  ALI03  0-70 | BCY42 0-15 | BFX86 0-24 We also stock the unuaual numbers ss followa:
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2NG84 Q-2 | IN3T06  0-08 | 40050 0-78 | AUI0S  1-25 | BCY72 0-13 | BFY1e Q.25 BNTAMI ¢90 | 3N74165 400 | aN74198 1-60
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12 | 2N4916 0-20 | AD143 045 BC231 080 BF2as  0.22 | GET890 028 DRIVER SN7447 -30 Log. or Lin., with switch, £9p.
2N2713 (17 | 2N4917  0-17 | AD14OV (.88 BF244 018 GETS3S 025 BOCKETS 207 | Wire.wound Pota (3W), $8p.
282714 017 | 2N4918 050 | ADI49V 1.8 | BC253 023 | RF24s 038 | TIPZ9A Q49 Twin Ganged Bterso Pots, P .
2N2504 013 | 8NAG19 053 [ ADic0 048 | BC257 000 | BF24c 043 | TIPS0A ©B8 | 1o o0 1ioHT EMITIING | | Lin. 47 et
INIB04A -85 | 2N4920 0.0 | ADIGE 040 | BCOSS 009 [BFTT D49 | TIPSIA 082 | 5i4mp Made by TEXAS INST. HintlE
2N2905 0.26 | 2N4p21  0-30 | ADL 031} BC259 018 | BF254  O14 | TIPS2A 78| (R 42p =H
2N2005A 0-23 | 2N4822  0-66 | AD16l ynfsczm 020 | BP255  0-16 | TIPE3A 101 E o e | PRESETS (CARBON
2N2906 019 | 2N4823  0-60 | AD262 § 1.18 | BC262 018 | BF257 47 | TIPSMA 181 X . )
ON2906A (-25 | 24926 0.90 | ADzi1  1.50 | BC263 028 | BF2s8  0-53 | TIPSGA 290 | B9900 PHOTORESHTOR $8p o1 Wat 6 VERTICAL
2N2507 018 | 2N4927 1-00 [ ADZI2 135 | BC300 042 | BF59 048 [ TIP36A 3.70 | 0235 SRR e
BN2907A 0.25 | 2N4928 180 [ AF108 027 | gosgs  peyd BF2S1 o023 | TIPIA 079 CAPRULATED FULL-WAVE | 3 Wit 7i» HORIZONTAL
2N2023  0.1p | 2N4920 222 | AF109R 040 | o o BF264 145 | TIP424 090 ﬁmmg leg“m iv 25p em.
Wows 013 | Aisit 238 ATH! O s os BEIO 08 TIENE IR o SLIDE POTENTIOMETERS
925 12 | 2N4f 3 115 BFoT | =
aN2026 [on3172 008 | AFI16  0.85 | BC3O7T 010 Bp'_y']-: f.‘.ﬂ WIRE-WOUND RESISTORS S8mm TRACK
Green 010 2N3174 082 | AF117  0-20 BCIO7A 010 | BF27S 025 | 235 watt 5% (up to 250 chma LE
Yellow 010} 2N5175 0-28 | AP118  0.50 ' BC307v1 0-10 | BFam o023 only), 75 8ING: lkG‘%‘&BD' lfg‘" b
Orange (-10 [ 2N5176 082 | 37121 022 BC308 000 | BF47 058 & watt 5% (up to 82k cnly), #p. ta1M. §0p sach. 2
2N3053 03l [ ZN3245 043 (AF124  o.24 BCasA o009 | BR® 085 | RETURN 10 watt 5% (up to 26kQ only), | TWIN GANGED. LOG or LIN
ZN3054 369 [ 9NG190 082 | AF125  0-80 BCSOSB 0-09 [ BP4s9  0-57 10p. i Ik to 500k. 003 cach-
2N3054 0-48 [ 2N5191  0-96 | AF126  0-1%  BC309 010 |'BFa2l 210 == =
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b g P 8 e o R e ot i 0o v e 0is A1) RICES EXCLUSIVE OF 107 VAT _
Tel. 01452 0161/23 A. MARSHALL & SON - VISITORS WELCOME
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Readers’ Bright ideax; any
idea that is published wiil be
awarded payment according
to its merit. The ideas have
not been proved hy us.

A piece of plastic Rawlplug makes an ideal insglated
spacer for mounting companent boards and can be held
in piace by self tapping screws. An off cut of about +&inch
can also be used In place of a 2BA nut if insulation is
required. A 2BA screw forms a thread on its way through
the Rawiplug.

: D. Wardie
Luton

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

L. H. Brown,
Yorkshire.

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

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

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

M. Rudkin,
Liverpool

o - —_
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For those who sirip and make up matrix type com-
ponent boards {eg. Vercboard) on the Kitchen table and
find it difficult to hoid the board firm and have both hands
free, | would like to suggest the following.

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

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

E. R. Wall,

Charlion, London.

| am sure many amateurs, like myself, ltke making smat}
cheap units but have trouble irying to hold the Veroboard
when soldering. 1 have come up with this cheap holder
that anybody can make.

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

i. Green
Norwich.

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

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

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

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

M. J. Lambeth
East Barnet.

Please Note: this column is intended for constructional ideas
and ideas relating fo electronic construction. It is not our
intention 1o pubiish circuits of any description.

Ali items submitted should be originai and not previcusty
published. I similar ideas_are submitted by fwo or more
readers the first received will be published.
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SHOP
TALK

ByMlke Kenward

THIS month one of our projects
deviates from our normal
pattern in that we have arranged
for a complete kit of parts to be
available from which to build the
unit.

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

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

Having made the above state-
ment we must point out that the
Crystal Set is outside our normal
“rules’ because of the points
stated above and thus Home
Radio (Components) Ltd., 240
London Road, Mitcham, Surrey,
CR4 3HD will supply a complete
kit for the set, including ready
wound coil and the wooden base
for £4-20 including a set of head-
phones, or for £2-65 without
headphones; both prices cover the
cost of package and posting.
Aerial and earth wire is not
included as this can be purchased
in most electrical shops.

Audio Signal Mixer

The main difficulty with com-
ponents for the Audio Signal
Mizer is likely to be obtaining the
Eagle BRRS slider potentiometers
specified. If your local dealer can-
not supply the best bet will be
to contact G. W. Smith’s or
Henry’s Radio who should have
some in stock.

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

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

Autofan

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

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

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

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

P.C. Viewer

Not really an ‘“electromic” pro-
ject but a very useful tool when
making printed circuit boards the
P.C. Viewer presents no elec-
tronic component buying prob-
lems and only one other, as far
as we can see; the glass or
Perspex.

Firstly decide which you are
going to use, Perspex is tougher
but can be scratched and melted
with a soldering iron and may
eventually sag under the heat
from the lamp. Alternatively the
glass will have sharp edges and
can be broken but will not seratck
as easily or be melted. If you use
glass make sure it is fairly thick,
especially if you make the box
larger than we show, and get the
edges ground or cover them with
plastic edging material. 2

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

‘What doyou know ?

CAPACITORS

A circuit specifies & 10uF 12V capacitor and you
only have a 12uF 10V, a 12uF 24V and a 15:F 12V,
Which one would you use?

What are the values of the following five capaci-
tors? {a) 470/400 (in a large can) (b) 10K, 20%
(<) 1onF (d) 1000H (e) 8BMFD 250V wkq.

What is the overall vatue of two 10uF capacitors
connected in (a) series (b) parallei?

Whatis a dielectric, and how many differentkinds
can you list?

ANSWERS 5 :
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: electronics
reall
m Mmastered

... practical
... visual
... exciting !

no previous knowledge
no unnecessary theory
no “maths”

BUILD, SEE AND LEARN
step by step, we take you through ali 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 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS

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

1 3/ CARRY OUT valve experiments. transistor experiments This new style course wilt enable anyone to

amplifiers, oscillators, signal tracer, pho-  "e2lly understand electronics by a modern.
OVER P g g practical and visual method—no maths, and

“ to electric circuit, computer circuit, basic e ;
EXPERIMENTS radio receiver, electronic switch, simpie a minimurm of theory—no previous knowledge
ON BASIC ELECTRONIC transmitter. a.c. experiments, d.c. experi- ;::::jm:d:: ::)mt:sitsos?;:ibcl: ::;ﬂneatiotu":'ederl-l
ments. simpie counter, time delay circuit, A maintait a
CIRCUITS & SEE HOW P ¥ types of electronic equipment, radlo and TV

THEY WORK, including: ™" Ripceturey receivers, efc.

' POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,

I FR E E for P.O. Box 156, JERSEY. Pilease send your free brochure, without obligation, to: '
l we do not employ representatives

! BROCHURE  namEe BLOCK CAPS :
I or write if you prefer not to cut page ADDRESS PLEASE et l

special free gift also to all our students
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T .50 ELECTRONIC DIGITAL GLOGK
R A N N I E s £1 9 (For complete kit of parts including case.)
; This 4 digit 24 hour clock is available
{ DOCKYARD, STATION ROAD; OLD HARLOW, ESSEX ojeaierales this special.L price fﬁr
- ! month only. Parts would normally
" Phone Harlow 37739 = cost over £15. Kit of parts includes
P/B 10p: Price list S;A.E, (Saturday callers welcome) twelve IlC's. indicators, and a smart
white plastic case.
ALL PRICES INCLUDE YAT 2
- —
74 Series TTL # . |Elsctroiytic BARGAIN
-
L . L . = | Capacitors -
Bim lnoomm o omimme oo cmew PAGKS
e 15 42 5 NT45 p 15p
SNiJ03 18 15p | BN742; 40y 46y | SNTi53 14y 1 K701 1-100 043 4 YOLT 16 VOLT | 40VOLT
SNT403 16p 15p | N33 Top Tp | BNidsé  lep b o8p | 47uF 15uF bip | 47uF sip ;
S g IR mme @ e e S e
5 N7 P | TATH &
SN7i06  $8; 350 | GN7433  Mp 82 | SAMTY 3 150,F g: 20LF ,?g Unmarked
BNT{07  35p a5p | 8N7437 T2 8% | BNT4I3  4lp DOF 9 ouF 199 Packs
BN7408  20p 18p | 8N743  7p 60p | BN 4D P 5 Pack of 25
BNT409 29p 18p | 8N7440 1dp 18p | 8Nud75  50p | 680uF 17p | 680uF 25p peron
BN7410  17p 16p | SNi4dl  74p 70p | BNT4I6  #p 1000uF  |7p | 1G00sF  25p 55
BNT4IL 270  25p | SNi442 74p  70p | BN7480 7ap 1500uF 25p | 2200uF 44p o
BN74i2  28p 33p | SN7443 1-43p 1-87p | SN7481 1-39p 1- D | 2000uF 43p -
SNT413  3%p P9p | SNT4 1-43p 1-87p | BNTi3r O 1-57p 1-27p & Pack of 10
SNT416  47p 43p | SN7445 2:00p 1-9Pp | SN7408 1-20p 1- 1-10p 1-05p BC108 55p
BN7417 47p 43p | SN7des 1-07p 1-02p | SN748% 1-10p 1-05p | sN74119 1-4%p 1-87p sip BE107 744
5N7420  16p 16p | 8N3s47 1-10p 1-08p | 9N7445 3-96p 3-85p GBN74121  44p  41p sa,uF &ip (Plastic can)
NT 55p 50p | BN7443 1-10p 1-08p . BN7486  36p 35p | SNT4122 1-54p 1-43p | {50,F bip 25 VOLT e
* Devices may be mixed to qualify for Price Breaks | 470,F Ilp | 10pf 6 o
* 100 Plus less 10% off 25 plus break ‘l ?SSggZF :gs gﬂ; : P Plastic BC105
| ] P S5p
1 ggg"? ;29 Ilgg“uFF gp 63 VOLT: | T - iotea
= = . a | 'l ] =] =
. i f Pack of 10
Linear Integrated Circuits | L P
an;
301 DIL 723¢ DIL | 680.F 20p | 4-7uF 6ip but tested
50p 99 |
ggi :'%5;‘-:‘ i ﬁb ?ii% ;‘gi?&nn gr 10 YOLT . 1000uF 22p | 6-8uF :%p e
N C ]
3014 DIL o0y | 741c 14 PIN DIL, aom 47:‘; 2?" %ggg"“‘; 2:" ;gﬁ 6?; 2N2646
30lA TO9 69p | 74l TO99 . 41p 105 6rP | ] BF - 5 {unmarked)
s b T e o uo"? 3: [ to0at ip 2
7 P |748¢c DIL 38p ul
Bl ety 80 | f4gc TOM9 it 330uF 10p 1500F  13p|  poy
S5 e el 1587 DIL 1-2:: 470,:F 10p | 40 VOLT | 220uF 199 |axosnga - 6
2084 TO9B n-m: ! 1158 TODY 1-27p 1000uF  1lp | 6-8BuF $ip | 330uF 22p | unbranded vut
709c DIL 35p | 3046 DIL $4p 1500uF  20p | i5uF 6-¥p 470uf 26p tested
709c TO099 81p | 7503 DIL 1870 L 2200uF  24p [ 33uF 4ip | 1000sF 44p
—— . T . = = = - O T buat folly
’ exted
Tranmstors il AL o 2
POLYESTER CAPACITORS €280 SER!ES = »
ACIO7 16p| BCI38 38p) BE260  £9p) OC44 lln Diode: & 'nogkla.ﬁgtmg 0-0LuF, 0-018uF, 0-22u¥, 3{p.0-334:F, 0-0471:F, 0-06EAF, 4p.0-1uF, dip l_opl_':‘ - _21'
:ggg :jl.gp %‘}:g gp gm }gp %g 23 iflars |0-164F.0-22uF, 5ip.0-38uF, 7p. O-S7uF, $1p.0:651F, 12!! T-0p¥, l'lp;}_ﬁ_ 22p.2-2pF, 27p
AGI26 18p| BCIa4 505 BFig0 375 OG71 1iy| 18514 8y MULLARD POLYESTER CAPACITORS C196 SERIES FULLY
ACH42K 92p| BCL46 28p| BFX84 28p| OC72  14p| IN916  8p L400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 2ip. 0-0068,F, 0-01uF, oom.ﬂ' MARKED
ACI4IE 20p| BC147  9p| BFX85 35p| 0Cal  14p| IN4148  Bp |o.g2opP, @o:;s“r-‘ 3ip. 0-047uF. 0-088,F, 0-1uF, np O-IBuF, 8jp. 0-22uF, 8p. 0-33uF. |TYPES
ACL76 15p| BC148 8p| BFX&6 £28p| QCB2  2pp|1844  10p lygp o-47uF. 14p.
ACIS7 18p| BCl4v Op| BFXS7 28p IN1007 22p {120v: ool,,y Dolbp!' 0-22u:F, 0-033uF, 0-047uF, 0-068u¥, 8p. 0-1uF 8ip. 0-15uf;4§p. | AD16l, ADL6Z
AC)8:K 20p| BC153 )6p| BFI8S 26p| TIP29A 1 17p [9-20uF, Sp. 0-33uF, 84p. OTuF, 8}p. 0-68uF. 12p. 1-0uF, 14p. o
AC188 p| BCl54 17p| BFYS0 21p| TIP30A u, 18120 1% 1-9 S8p
ACIBOK 20p| BC157 13p| BFYS1 17p| TIP31A 19121 1%p VOLUHE CONTROLS 10 piua 53p
ACY17 24p| BC15R  ifp| BFYS2 17p| TIP32A 13, 18136 §p: Potentiomater: RECTIFIERS
ACY18 21p| BC159 14p| BFY64 a0p| TIP33 £1.-05; 18181 11p Ca:bontrad:s‘)ﬂ Qto22M O PIV. 1AMP 1-5 AMP BCI07_BC108
ACY19 25p| BC167 13p/ BFY90 TEF34A 152 13p | Log or Linear BOL
ACY20 £fp| BC1SS 1lp| BBX20 18p 18920  8p |Single 18p. Dual gang (stereo) 44p S0 IN4001 ip PL4001 8p 19 9
ACYS1 20| BCIE MpiCi7  Zop| TIFMSA (18992 0| Singl type with B, ewitch 139 extra | 100 miotic  FLAMAE 10299 -4
AGY39 e8p| BC170 16p|Cazs  8ly| Tressd . |18040 6p|SLIDE POTENTIOMETERS 00 Txigod iy S 100 plus sip
ADI40 40p| BCIS2L op 170 2319 AALLR 1lp |58mm, TRACK 800 4005 8p 14005 13 - — =
ADI42 44p|'BCI83L 9p| MPS111 3bp| TIP4LA 7 149 1p {SINGLE GANGED, LOG or LIN Ik to 1M.| 800  IN1006 3p PL1006 15p R
AD143 39p| BCIS4L 9 42p| TIP42A 9]p| 2 3 umm each 1000 IN1007 10p FPLA0D7 20p 19 9
AD149 38p| BCISG_ 33p| MP3113 35p| 2N706 13p| AAZIS 1dp rwm GANGED, LOG or LIN 1k to 500k. 10 plus H4
1B Griachn b wia s anme o 4 | -
] P
ABle: swp| CIAL Hp) Xalus $03| sNalsy zop BALC2 sgp &'}:ﬁ:‘j}fﬁ;ﬂ&ﬁ,iﬁfﬁm BRIDGE RECTIFIERS AGI27 o ACL28
4 p| 2N1613 P " ) 13n
AFII4 14p| BC255  9p| NKT212280! 2N1711 26p| BAL ‘Alln.ltvea 1oo-s§m;g‘hom PLY. LAMP 2AMP $AMP 10AMP (10 130
AF115 BC267 14p; NKT21485p] 257604 40p| BAL4S ”Pr" pat AR 50 33p 53 4176 £220p 100 plus iip
AFI16 14p| BC268 15p To17 55p; @N29044 | BA1S4 ~2-0 watt ip - 100 35 570 o =
AF117 14p| BCS0O 40p| NKT261 28p 44p| BAX1S 1 p‘VEROBOARD 015 01 200 &7  60p  £1-98p £23lp
AF118 BC3ol 32p; NET271 20p) 2N2905 46p| BAX16 I Matrit  Mattx 400  4dop 8o £216p 4% | FENER
AP 27p! BC302  30p! NKT27420p] 2N2921 18p| BAY1S 19» (2¢n = sun 18p 28p 800  4dp e8p £22-42p £2-75p
AP130 RC303 5Op| NET275 AN2928 10p | BAY3) |2¢in x 6in 28 £8p 800  49p =% g = DIODES
AF239 4lp| BCI0:  40p| NET$0371p! "N3053 26p| BY100 19p\snn x 3tin 28p £28p 400 MW 5%,
ALI0D 773 BCY70 17p' NET40583p| 9N36s4 $5p| BY126 26p :3iin x 5o 33p a2p SR T S e
AL102 868p) BCY71 37p NKYG603F 2N3056 &2p| BYI127T 19p [5in x 17in (plain} 4p = BZY 8% Range
A5vae g;lgﬁﬁg ol NETEIG | anoges o7y BYXIO v |Vero Pine g of 36). 28 - o Toots (0-1and| T HYRISTORS ALl voitages
cof nse v
e R e = o e
p| NKT67 N3 each
VY10 £120| 5D13s 90p| NKT675G - | 2Na704 9p| OAT0 24p |SLIDE SWITCH A o T s s oo K s
AUl 77p| BDI35 &% 24p| N3705 9P| OA4T p,|81’&'.l'uuar-h D.P.D.T. 1ip each- SOOI vt e er et e TR
Doy o EDiere NKTi138%) 383705 90| a0 8y MINIATURE NEON LAMPS Lwatt 5%
El g: n o gg“'“': o g 0473 1lp |240V or 110V 14 5p, B plos 43p cach. An valiages -
BC113 15p|'BF159 33p| OC20 B5pf 2Ns70a 9p| OA79  Bp )punrrnon DIGITAL RESISTORS 14p each
BC116  16p %Pl'la 20p[ 002 39p| 2NETI0 B0 | OAB1 80 | INDICATOR TYPE 3015F =
3‘5& gw BF177 23p; OC25  28p| IN5TIL 90 OAS5 11D |Rpads 0-9 and decimals 1 watt 3% carbon Ip each —_———
p|BFIT8 20p/ OC28  33p| UNIT9L 17p) gang @y | 1 watt 10% carbon lp each 10 watt %
BC132 18p| BF1:9 85p; OC29  38p| aNssie 28p. i(Data Sheet on request) 1 walt 10% carbion 2ip each
34 16p| BF194 15p| OC35 88p| 40361 50p{ 0451 B2 |ONLY £t-50 Range 10 ohma to 47 meg. AlL Vol
BC135 16p| BFI95 17p; OC36  38p| 40362 sop[om 8D | 16 DIL Socket 83p 3 watt mjo 2% 8p each 75100
BCIST 18p! BF244 27p/0CIL  14pl 40836 S0p' 0A200 11p | Driven by 7447 205 Range 10—1 meg cbms Slp exch
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FREE!

COMPEVY;

oo Win this VISCOUNT Audio System!
700 other prizes for Runners-up =

Here's your second and last chance to try for this Viscount Audio System—in our
free competition open only to Evervbav Etectronics readers. The system comprises

the new RTVC Viscount Il R102 stereo amplifier, two duo type IlI speakers and a .

Garrard SP25 Mk lll turntable mounted on a Perspex covered plinth. It's selling for
around £70!

The competition is all about soldering and so, appropriately, are the rest of
our prizes. Just fake a look at this list of soldering goods making up the 100
runner-up awards: 4
From Adcola Products Ltd. Soldering kits, soldering irons and iron stands.
From Antex (Electronics) Ltd. Soldering kits and soldering irons.

From Multicore Solders Ltd. Soldering handbooks, wire strippers and solder
dispensers.

HOW TO ENTER

Listed below are eight points which make for successful and efficlent soldering. All you
have to do is place them In what you consider to be their order of importance in contributing to
a perfect soldered connection. For example, if you consider that "Use non-corrosive flux cored
solder" is most important of all, write C in the box marked 1st on your entry coupon. The key
letter of your second choice goes into the hox marked 2nd, and so on for al| eight.

Complete the coupon, ail in ink or ball-point, with your full name and address, then postitin a
sealed envelope to:

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

IMPORTANT
All entrles must be with us by Friday, July 27, 1973—the closing date. Regular readers
submitting last month's entry coupon as well, may send both in the same envelope.

A Parts to be soldered should be cleaned and tinned.
B Use saldering iron of correct size and weight.
€ Use non-corrosive flux cored solder.
D Use soldering iron with tip of correct size.
E Maintain heat on joint until solder flows evenly over it entirely.
J Keep tip of iron "wet" with solder.
K Use soldering iron of correct temperature and wattage.
L Make good mechanical contact prior to soldering.
I— _________ FREE ENTRY COUPON ——— ——* =< I
; Please post to: 2
EVERYDAY ELECTRONICS !
I SOLDERING COMPETITION, el i
_i 16 GARRICK STREET, LONDON WCZ2E 9PR l— - — ' |
1st
I My order of importance for the eight I
i features Is listed on the right. In | 2nd |
l entering the competition, | agree to I |
the rules as final and legally binding. 3rd ="
! 4th | !
s AR et e SR o L e e e —_ |
[ (Mr./Mrs./Miss) 5th |
l I R E S S P e O oy o T [ e g 6th l
1 (Block letters) — l
: Tth | i
| |
|

iday, July 27, 1973
CUTSATONGUETHIS LIV IN S siugsie 75, 8 i - pal

.

An Antex thermostatically
controllied soldefing iron

COMPETITION RULES

ere I8 no entry fee, but each attempt must he
{ully completed in ink on the proger printad coupon
cut from Everyday Electronles, and hear the entrant's
own full name and address.

Every d entry will be d and the firet
prize, as described, will be awarded ta the entrant
who, In the opinion of an expert panel of judges.
and Tn any ona attempt, has shown the most skiil
and Judgement in [isting the efght featured in ocder
of importance. The other prizes will be awarded to
tha senders of the 100 next best attempts in order
of merit. No antzant may win more than one prize.

In the event of a tle or tlas for any of the prizes, a
furthar will be ducted by
post between the tving competitors to determine
such winnerfs or winning order.

Any entry which doas not comply with the printed
Instructi or is received after the closing date
will be d ived mutil

d, as will any
or illegible, incomplete, bearing alterations, or
with maore than ene key letter in each space. No
r ibility will be ted for entries lost or
delayed in the post or otherwise. y

The judges® declsion, and that of the Editor of
Everyday Electronics in ail other matters affecting
the competition, i final and iegally binding. No .
correspondance can be entered into.

The compelitian 13 open to all readers in Great
Britaln, Northern Ireland, and-the Channel lsles
except employses (and thelr families) of IPC
Magazines, the printers of Everyday Electronics or
any company associated with the prizes.

The winners will be notifled, and the rasult
announced In the earliest possihle lssue ot thig
magazine.

e
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Late Starter

I enclose herewith a couple of
prints for your rogues’ gallery!
{one shoun below).

I have subscribed to EVERYDAY
ELECTRONICS since it started but
one thing and another kept me
from actually switching on the
soldering iron until last autumn.
So I am now following your
Teach-In series alrmost a year be-
hind.

To be fair I must note that I
have a pretty well equipped work-
shop in which I build fitted units
and furniture for our hotel. Catch-
ing me making the Demo-Deck
when ¥ was supposed to be doing
work for the hotel, my wife won-
dered how others managed who
did not have the sort of equip-
ment I've got; and once or twice
I've wondered the same thing!'

In building your Demo-Deck I
stuck rigidly to the specification.
The only problems were the
“working” of the 14 gauge alu-
minium -and in obtaining the
identical components — particu-
larly the small 35 ohm speaker.
However, T got all the bits even-
tually. I made one small addition
—unable to guarantee that my
cabinet would sit level, I added
feet. A couple of washers added
before attaching one or two of
the feet took out any wobble.

Until now, electronics have
been merely equipment which has
worked without my knowing why.
I have assembled Heathkits which

382

have worked well from the in-
stant they were switched on,
though this is more thanks to Day-
strom than to me. Having now
experienced component buying,
kits undoubtedly eliminate much
frustration. But the assembly of
a kit in no way compares to the
satisfaction of completing a pro-
ject in which every bit has had to
be obtained individually, possibly
from many sources. I don’t mind
admitting that I’'m very proud in-
deed of the completed Demo-
Deck!

I shall still make Heath and
other kits. In fact the Heathkit
MM-1U Portable multimeter is my
next job. (I considered the Multi-
meter you described in E.E. June
1972 but I'm afraid I got ambi-
tious!) I expect I shall also com-
promise between kits and *those
sort of “partkits"—where a sup-
plier of components has assembled
a packet of the basic bits for a
given magazine article. But uld-
mately I hope I shall build pro-
jects starting with no more than
the circuit diagram. When I
achieve this my ability to do so
will be entirely thanks to you.

I had intended this to be a short
note. To judge from the letters
published in EvVERYDAY ELEC-
TRONICS there are many others
who have also found in electronics
an absorbing interest.

May I add my own very sincere

“thank-you.”
Mr. R. Macdonnell,
Garve, Ross-shire.

The above leiter was addressed
to Mr. Mike Hughes. We are very
impressed by the quality of the
Demo Deck shown.

Amplifier

With reference to the Cassette
Amplifier described in the June
issue of EVERYDPAY ELECTRONICS. I
would be interested to know if it
would be possible to replace the
transformer, rectifier and smooth-
ing capacitor with a 12 wvolt
stabilizing supply. Also, if still
using the BD 124 stabilizing
transistor would the amplifier stll
function correctly.

Should the positive and negative
connections be made to the tram-
sistor and diode or should these
components be left out.

Barry Goodman
Launceston, Cornwall

If wusing a proper stabilized
supply all the components shown
in Fig. 3 (power supply circuit)
can be omitted. The circuit will
function at a reduced output
power on a reduced voltage and
works best at the designed supply
level (about 17V).

If using a mon stabilized d.c.
supply (such as batteries) the
components RS, D5 and TRS
should be used and C5 should also
be fitted although its value could
be decreased (when using bat-
teries) to about 1,000uF. The d.c.
supply used should be rated at
about 18 to 20 wolts and be
capable of supplying 500mA cur-
rent.

The use of a fully stabilised
supply of the correct voltage and
current rating will probably
slightly improve the quality of
the output.

If you write to us for advice, and wish to have a personal
reply you must include a s.a.e. Unfortunately, we cannot
prepare special designs, clrcuits or wiring diagrams tfo
meet individual requirements, nor can we answer queries
concerning commercial equipment, 6r subjects, desugns or
modifications not published by us.

For all technical and editorial matters, write to: The
Editor, Everyday Electronics, Fleetway House, Farringdon
Street, London, EC4A 4AD. Phone 01-634 4452,

For all enquiries concerning advertisements or advertisers
write to: The Advertisement Manager, Everyday Electro-
nics, at the above address. Phone 01-634 4262,
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Project605

the new simple
way toassemble
Inclair high fidelity
modules

Forseveral years now you have been able to assembie your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly atyour end has remained the
same — there has been no aliernative 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 2ll the input sockets and
output components you previously bought separately. Also in the Project 605 pack
arg 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 10 bufld a complete 3C watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have 1o do is 1o arrange your
modules in the plinth or case of your choice and then clip them together — the work
of a few minutes.
Your hi-fi system will, as we said. match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For example a superb stereo
FM Tuner unitis obtainable foronly £25. PRICES DO NOT INCLUDE VAT
Buarantee I within 3 monihs of purchasing Project 605 directly from us, you are dissatistiot with it, we will rsfund your
money at gnce. Each madule is guaraniesd 1o work perfectly and should any delect arise in notmal use we witl
Service it a1 ance and without amy cast (0 you whatsoeves provided that it is rewuned o us within 2 years of the

puschase date. There will be a small charge for sarvice thereafter. Mo charge for postage by surtace mai
charged ar cost.

=sirnci=ir-
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Sinclair Radionics L.td., London Road
St. lves, Huntingdonshire PE17 4HJ.
Telephone : St. lves (04806) 4311
Reg. No. 303554

et homins S A Atk A AT VA U8 e Nt € a0

3
.

Speacifications '

OHDUI—SO watts music power {10 watts par channel R.M.S.intc
341).

Inputs —Mag. P.U. — 3mV correct to R.LAA curve 20-25.000
Hz + 1dB. Ceramic pick-up — 50mV. Radio — 50 t0 150mV.
JAux. 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-off. P.U.. radio and aux. Treble
+15 to —15 dB at 10 kHz. Bass +-15 to —15 dB at 100 Hz.
Volume. Stereo Balance.

Channe! matching within 1dB.

front pane! —brushed aluminium with black knobs.

Project 605 comprises Stereo 60 pre-amp/control £29 95
.

unit. two Z- 30 poyvar amplifiers. PZ-5 powes supply.
unit. the unique new Masterlink. leads and instruc-

Plus 109 V.A.T.
e

trons manuat complete in ane pack Pos:frge
To SINCLAIR RADIONICS LTD.. ST. IVES. HUNTINGOONSHIRE PE174HJ
Please send Project 605 post free ] Details and list of stockists []

N grme SIEC . Sk et
Adddia 5™l S R SN gy e G g i ¥ RO
for which | enclose £29.95 cheque/money order/cash. EET/7T
= 2 e e e
383



TS60 POCKET
MULTIMETER
High-precislon at low-coat.
Ranges: D.C. 16V, 150\7
1La0oy (10.000 opv).

15, 150¥, 160V (1 ooo
apr). DL, Carrent 150m4.
Hesistance 100k  obmas.
£1-85. Post 15p.

AUDIOTRONIC MODEL ATM.I
Top value 1000 o p Y. =
pocket multime

Rnngea 0[]0[50]"’50[1000\»
AC and

DC Current 0-ImA[100mA.
Resistance  0f1560k ohms.
Deeibels —10 to +224B
Size 90 x 60 x 2Bmm.
Complete with test leads.
2550, Post 13p.

MODEL lo092
TESTMETER

5.000 O.P.V.

0/ 3/25/150/300/1200 V.
P.0. 0/8/30/300/600 V.
A0, 0/3001.A7300 MA
010K [T meg 02

Decibels --10 to +16dh
2875 ¢ach +15p P & .

LT601
HMULTIMETER
\’ew style °n onn

v. pocket
mr'.er 5/25}50]2.'50]
300 | 2 SDC L= 3TN0 TR
10/ 50 1 100 1 500 | 1000V

AC. 30pA [/ 2B0mA. GK ] &
aneg ochms. —20 to + 22
#2735 Post “0p.

U4312 MULTIMETER
R:Lmlnely stun‘ly Innt.nlmrnl for gricral

ol 311 sr.' 130160{150/3001
75ny

| o, 311 5/7 5130/60/150}300
[

om}muxn 513,'141501150

ou 5 fen.,mo,usomoon )
516 AMP. A

o:zoo n{smsox [+3

Km!c‘edge pointer, mirgor ..41« Coniplete
with sturdy metal carrying casc. leads and
instructions. £8-50. P. & P. 25

HIOKQ MODEL 700X
100,000 O.P.V. Overload

l Tests ICO and B.
PNYF | NEN. Operstea
|l from 9v battery. Com-
§ plete  with all

| strugtions, ete, 1395
[ . & P. 20p.

KAMODEN HM.350 TRANSFSTOR TESTER

High quality i

1(«0 test Reverse Leak
corrent and DC cnrrent.
Amplification factor of
NPN, PNP, tradsistors,
dlodes, SCR's etc. 47 x
£1” clear acale metcr.
Operates from Internal

protectjon. Mirror acale

3/ /1 z:slogfalsnz[aomj

120

1 5/5/6)12/50/sopuo/soo/r.m
Y. AC.

15I30MI3[61W[W1150,‘300||1 A

8/12 AMP. DO. 2

Megj20 Meg nhm 20 to

+83dB. .llIfM.‘B. & P. 20p

MODEL C-7080 EN
an *  mirror scal

0 dB.
£18-95. Post 35p.

370 WTR MULTI- HFI'ER
| Features A.C. corrent
.20,000 o.p.v. Of5[2- 5[10]501

MODEL TH-I12

20,000 o.p.¥. Overload pro-
tection. Blide wwitch seloctor
Q/-25 2511060/ 280
LO0OV. D.C. 0 [ 10/ 50 ] 250
1000V, AC. € ] S0uA | 25 [
250mA. D.C. 0 [ 3K { 30K [
300K [ 31ues — 20to + SO4B
2497, Post 15D,

RUSSIAN 22 RANGE MULTIMETER
Model 437 10.000 op.v.
A fimt claxws venatile in-
strument manufactured In
UB88.HE. to the higheat
standands. Ranges: 25f1¢/
80/250/500/1000v DL 25/
mao,'uwmn AL
Current IOOuAfl,I’IDI

00 Af2A
300 ohm-falJOfaooKl.'!mn_
{'omplete with  batte
teat leads, In!trnctlnn.s u:d
sturdy ateel carrying

OUR PRICE £597. P. &P 25

HIOKI MODEL 730X
30,000 O.F.V. Orverload
p . r{30/80/300]
800/1260 VDO, 12760, moi
VAC. 80

wA 300 1w, 'KI"OOKN
megohnr. —10 to +83dh.
28-50. P. & P. 15p.

MODEL PL436

20k (fVelt D.C. Bk {2{
Volt AC. Mirror acale.
-6[3712/30f120/60¢ ¥
0C. 3/30/120f400 V.
A.C. 50/600,
mA. 10/100K 1 Meg/10

1 wz sﬂolsor.’.snfmoo 55

Meg 01 —20 to +46dD.
2897, P- & P 12p.
HODEL 500
30,000 OP\ ull.h omr-
o815 6110125 0!5001'
0 -5, 2 5/10; 100/25

’ I ID’&SI 0/2:5[10{25(

100[250!.;’00,’1 000V,
0[50 A [8[50/500mA
amp. D.C. 0!60"!16 thl

A.C

HIOKI MODEL 750X
80,000 0.p.v. 43 ranges 0=0-3
te 1,200v D.C, 0-3 to 1,200+
A.C. 0-30uA[300mA, 0-3K/30
meg ohma. — 10 to | 17dB.
28-97. Post 20p,

384

25/ 1000V AC
olsouumonnom AfIf10 Amp

DI]DDmAIIllOAm AC
0/5K[50K/500K (5 MFG{
MEG.

—20 +524%.
#15. P, & P. 25p.

HTI00B4 MULTI-METER
Feaiures A.C. carrent ranges.
100,000 o.p.v. Hirmr Scale,
Overioad protectio

{ Ol 5[2 5'10!50}2&0’6””000 v

250’500 1000 V. D.C.
0 2:5

AL
| 0/10/2502A[2-5/25/250  MAJ
10 Awp. D.C.

10 Amp A.C o;eoxr’oox/
2MFEG/20 MEG. — 2046241
21250, P_& P. 25p.

KAMODEN 72 200
MULTITESTER

High sensitivity tester.
| ’00,000 n.pv Overioad pm-

T acale. Range:
gl Df‘l 3!31'3011201600{
D.C.
u,:uzuo;soo:uzoo\
AC.

0 EuA fLama i 120mA g
HO0MA

o/ IZA A.C

—20 to +63dB. 0 f2K /00K |2
200 1neg chms. Z16-95. Post 30p.

TMK LAB TESTER.
100,000 O.P.V. 5|m
Scale Burzer 8hort Clr

enit Check. Semtlmv.y
100,000 O.P.V. D.C. 6K/
Volt A.C. B.C. Volix:

wmeg [

10, 100 £00114, 23, 10 aup- Reslstance:
1K, 1 OK 100K, IOIEO 100MEG L.
Docibels: —10 to +49 db. Flastic Case
| with Carrying Handle. Bize: 7}in.x 6}in. %
3tin. 21805 P. & P. 25p.

Model S-100TR_MULTIMETER'

TRANSISTO!

100,000 op.v. mirror scale

overioad protection.

ufa.rx"fsomo/soo v

0[6[50[120]600 V AC 0[1"1
AMP

800z A
DC. 0/10 Kﬂ MEGHMMEG
—20 to +50db. 0-01--2 MFD.
Transistor tester mcasurts
Alphs, beta and Teo. Complete
w|th batteries, instructions
anal leadx. £18-50. PP 28p.

> 15/3!.511

batterics. C ! with
lostruotions, leads and
earrying handle. £12-50.
Post 30p.

Checka trus A.C.
beta in / cut. Checks
Tebo. Checks dlodes

MODEL U4311 SUBSI'AN ,ARD HULTI-
RAN

| RANGE YOLT AMMETER
Sensitivity 330 chms/Valt
AC and DOC. Aecnru:y
5% DPC. 1%

length l6Smm. 0[300[750;1Al
31 3

75/ 15 ] 80
OT0mv T 151 3
{750V AC. A

o| width IGMHz.

MODEL L-35 FET
Y.0M.
Input mn;mlum 10 mey

1‘2[60’1!0'500\ Al
0 [ 120uA { 120m A Doz,
01K { 100K { 10 mru
J’IDO meg ohms
£15-97. Fost 15p.

KAMODEN HMG-500 INSULATION
RES|STANCE TESTER

Range 0—1000 Meg-
ohms, 500 Volt.
Battery  operated.
‘Wida rangc clear
meter 437 x 47
Completa with de-
luxe carrying case,
batteries, Instroc-
tlom £19-85. Poat 3up

0 _AF-5A SOLID STATE SINE

SQUARE WAYE CR. OSCILLI'I'OR
Hine 18 x 200,000 Tlz: jurre [¥v.50 00
mMax.

(10 K ohus}
Qperation  lu-
tcmal baticrics
Attractive -
tonecass 71°
8% x 0=

Price  217-60.
Carr. 17§p.

| CI-5 PULSE
USCILLOSCOPE

For display of pulsl
and periodic waveforns
in  ciectromic  Circuits.
VERT. AMP.

tivity at I00KHx VRMS/

mm. -1-25; HOR. AMP. Bandwidth 300K Hz.
Bemluﬁts' at 100KHz, v RMB/mn:. 3-25:
Lreset triggered rweep |-8.000usec.; frec

LS running 20-200,000Hz in uine ranges.
| Calib pips. 200 0 x 430mm.
plete with test leads. manu.ll 0l test certl- | s 030V, AC operation, £3800, Carr. pa!-l.

caten. £40-00. Post 50p.

TE-65 YALVE VOLTHEI’ER

to 1,000 megohms. 200/
240v. A.C. operation.
Complete with probe and
instructions.

#1750 F. & P. 30p.
Additional probea avafl-
sble: R.F. £212f; H.V.
£2-50.

TO-3 PORTABLE OSCILLOSCOPE
3ln. tube, Y amp. Sensliivity
01v p-p/CM. Bandwidth
18 epa-1-8 MHz Enput imp.
2 meg O 28pF X amp.
seusitivity @%yv.  p-pfCM.
Bandwidth  1-Seps-800kHz.
Iaput imp. @ meg 0 20pF.
Time base. § rangrs 10 cp=
300 kHr. Synchronizaton._
Internaijexterual. lihuninated
scale 140X215x330 mma Weight

13410,
Bupplied brrad uew with

KAMODEN HM. 7208

N FET. v.0

Input i d 10 neg

ohma.

Ranges:

01251 1})25 10} 50}

250 [ 1000Y. D.C.

@ /25 )10 [ 5025 ]

1000V. A.C.

0/ 25uA [ 23 [ 23 ] 50
D.C.

— 20to +

0/5K l.;OK IEOOH Jamex

500meg ohraos.

£14:05. Post 30p

TE-40 HIGH SENSITI
A.C. VOLTMETER
10 meg. input 10 rang
llll 003] 1[ 311[3[101301100]
dcpr.-1-2 Mcfa
Dccxbe.h —40 10 +50dK.
Supplied brand ncw compi¢te
with leada and Insiructionr.
Optrlgjnn 230V. A.C. $17-50.

DEL 117 PET. E

TEE
VOLTMETER
Ba.ltery Operated, 11

LTS
AC VOLT!' S-SW\
BMB. B-0-800V P-
DC CUGRRENT -12-
12MA. Reshstance up
to 2000M chm. Decibcla —

 with | instr

VITY

ELECTRONIC

2010 b oldB.
i 17 30.

C
F. & P. 20p.

"20/2(0\7 AL
k. $47-50. Carr. 50p.

RUSSIAN Cl.16 DOUBLE
BEAM OSCILLOSCOPE

5 mcfa Pass Baod. Separalr
Y1l and Y2 anplifler-.
Rectanmpgnlar §in. x 4n.
C.R.T. Callbratel trig-
gered aweep from -2 ufsec.
to 100 milll-sec. per cmi.
Free running tine base 50 ¢fs-1 wvjn. Built-
|n tune baas ibrator acd  amplitode
with all
BCCeasaries md insfruction mannal

£87. Carr. P

MODEL AT201

Frequency rtauge 0
F 200EHz. Attenuator
0-111db, 8-1db step.
Impedance 600 ohms.
Max. input power
30dbm. Slze 180 x 20 < $3mn.
£1850. Yost 37p.

AHF-ZOO AFJRF SIGNAL esﬁ‘s‘aAron
oompm tu].ly pon~

ablc. AF nine wave
18 Hx to 220 KHi.

200 MH:. Oatput 1v
maximum. Operation
220/240v. AC. Com-
plete with instruction~
and leads. -9%.
FPost BOp.
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TE-200 RF SIGNAL GENERATOR @ ‘
e CLEAR PLASTIC PANEL METERS
geocrator  covering 120
Kc/s 500 Mc/s on G bands. £ s =

USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL
AUTHORITIES, ETC.

Over 200 ranges i stock—other ranges to order. Quantity discounts available.
Send for fully illustratsd brochure.

output. Xtal socket for
calibration. 220/240V. AC.
Brand new with Instruc-
tions £15. Carr. 374p.
Bize 140 X 215 x 170 mm.

Type SW.I100 100 % 80 mm., Trpe MR.B5P. 41in. x 43in. lronts Trbe MR.38P. 1 21/32in. square f, nts
TE22 SINE SQUARE WAVE 2215 . - e T tmA At g o e v T e eos -
AUDID GENERATORS £3-85 il L 100mA ... £330 o' ey
Sine: 20cps to 200 2385 o 500mA .... 2310 2885
kefs on 4 bands. £3-80 lamp....... £3-20 2828
Bquare: 20cps to 3¢ . 2370 = Bamp.... ... £3-10 29-05
¥ko/e. Qutpat impe- £3-60 15 amp. . £3-10 2225
5,000 ohma, . 2380 amp __. 2225
200{250V. A.C. op- . 2360 | 5amp. 20V.BC.  £310 . 1328
eration.  Suppiled £3 80 | 300V. A.C. 50v. D.C 10 . 2085
brand new  and 48-80 | VU Meter BOus ... 2308 | 150V. D.C. 2310 2256 | 10V. D.C. 2925
guaranteed with in- 50050, 4340 | 300V.D.C. 43-10 250 = . 2g-9§
e, dowh i R | URAS, - e ¥R
-50. 100-0-1 2330 L AC. .. 43 240 | 5OV.D.C. .. #3328
Cait. 573p. Troe SD.B_3_0 82.5mm x IIOm.rn .l'fonB 2005h a0 %—.’Jl;:"mm gg " $e58 | 1o0v. D, 288
. v B Sl BE|Zvet 4
“ TAMABISHI ~ VARIABLE VOLTAGE | Booma | £310 | 10 amp. ACe £310 i | mov.DE  faes
TRANSFORMERS . 2310 | 20 amp. A.C.* 2310 2825 | 18V. AC. .. 48830
Excellent quaiily at low cost. All models— . #2310 | S0amp. AC* 1310 2825 | 50V.A.C. .. 22-3D
Input 230V. 50/80 cfs. Varishle output T 2085 | 150V. A.C. .. 22-30
¢-260V_ 23-40 ST 22.25 | 300V. A.C. .. 4280
MODEL $-260 4335 R 52P. 2§in. square fronts ELR e ST
GENERAL PURPOSE £3-35 £3-50 12:30 2285 | 'VU Meter .. £2-65
BENCH MOUNTIRG | £3-30 £3-05 . 2250 | - ;
£8-1% . 1w aos0 | o =
1 Amp .. #2700 £3-10 £2.95 280
25 Amp .. ZB0S - 310 22.85 2860 Type MR.4SP. 2in. square fronts
(3 iy T S DT PR Sl e g_'gg o £270 | 6amp....... 2840
¥ Amp .. 21590 B 5380 - 10V. D.C. .. #2-40
1o amp . speso | TYPeSD.840 é?ézmm x 85mm m;:sw A 2550 oV ey
12 Amp .. £2360 £5.05 1280 e e . £250 | 300V. D.C,  £3+40
nam B8 £8 B 2% R
25 Amp .. 458:00 gg c:g 250 2250 2240 | B Meter TmA  £5-50
40 Amp .. #8350 o E n 2240 | VU Meter .. 22-70
o 2295 £2:00
C $800 2200 2240 1smp. A.C. 72840
MODEL $-2608 . £2:80 £2-90 Type MR.G5P, 3iin. x 3in fronts 4240 | Samp. AC, :!-S‘:g
S s 290 . £300 | Bopa ...... 2370 | 10V.D.G. .. 8260 rrn || R et e
3 . 22-80 - 2300 | 50-0-50pA #8315 | 20V.D.C. . £2-80 £2:40 | 20 amp. AC. * 53-4
1Amp .. #7030 . 2290 2315 2315 | HOV.D.C .. 280 2240 ' 30 amp. AC.*22- 40
28 Amp .. @£305 - ls-os . D ggg e
Carciagssqnd i = YDESTL48D SEmim T 39 Smm, Frentts : -AC .. 1280 “SEW" BAKELITE
H BOsA ...... 5 AP a. s - 2980 1 8
Packing Extra | 58 56u4 " £3.80 LI smee 128 Yac  meo PANEL METERS
-.. 2275 | 10amp. .... 2£-80 2080 & £2-80 & f
—— == 160-0-1004 £2-75 | 8Y.D.C. .. 2380 280 A £9-80 Tree MR.§S. 3iin. square fronts
. #8:70 | 10V. D.C. 22-80 . 29:80 | B Meter ImA 2285 1 2280
AUTO TRANSFORMERS o 5::5 20V. D.C. .. 8260 . £2.80 | VU Meter _. g;: | Sy g-:g
i down. Fully | lmd ...... 50V.D.C. .. £2:80 D £280 | 50mA AC. * 42 amp. ... 42
theonided, - O %0 o€ shp domh. Faly gy 110 £2°90 | s00v.mC. 580 £280 | 100mAAC. *4260 20awp. 11 4960
0 W £210 P. & P.18p 10mA . 2280 g 22-80 | 200mA A.C. *$2-80 amp, .... £2-60
50mA | ze.gg - 18V.AC .. £270 £2.80 | 500mA A.C. * 2240 sV.D.C. .. 29-80
100 W 2270 P. & P. 18p 100mA ... £2.40 | 300V. AC... £270 £2.60 | 1amp. AC. *£260 10V.D.C. .. 2360
200 W 2860 P. & P. 29p £00mA . #4290 | VU Metor .. £29¢ . #9560 | Samp. AC. *£2-80 %g;- g‘g- - 5:8
500 W 25 P. & P. £0-80 | 10 amp. AC. * £2:80 " D.C. .. 42
0 “- ) amp, ... £2-90 | 20 amp. A.C.* 4260 150V. D.C. £2-80
1000 W 4750 P. A P. 38p SV.D.C. .. £260 | 30 amp. AC * 2260 30V, D.C.  £2:60
1500 W 020 P. & F. 4% Ay SO - 2450 | 50mV. D.C. #2-90
2266 W 785 P. & P. 60p ! < g:g: ;.;‘%“‘X;é."' g-:g
5000 W 23600 P. & P. 41 I *SEW" EDUCATIONAL £2:00 | 5OV.AC.*.. 2285
—_— - — ! 3 METERS £3-00 | 150V.A.C.* 3865
| [ Troe ED.107. Size P || S T
MOA 890 AUTOMATIC | i overall 100mm x 2 | Yy AC &6
BT $0mm x [08mm . g:g {olml A-Cc.'_g'x
! g amp-. A. g
In 8 125 VAC ar 376, = A new range of high
2553‘4:; 1()cm:m. 1%v3c “SEW" EDGWISE METERS | ‘meﬂ:ﬂn: ldu;l} - ﬁM-en gg::::tg- :g::g
i fttind Type PE70. 3 17/3Zin. x | 15/32in. x o S 2280 | 50 amp. A.C. ® 380
T ¥ 2 2%in. deep ments and  other 12-80 M .. S%es
. BOUA ...... 800, -
30-0-84, gg } «hn:A 3’ mirror scale. 'l‘h‘: =
Y i emily ib1
-, 5200 REGULATED P.S.0. | [0, ooy $590 | 3007. A .. £298 | Getsonnirate internat wombing. — Avefnie | ,, 17P® $-80 B0 mm. square frants
—3 Solid state. Varlable output | 200p4 _... 23 VU Meter .. 4335 e £2-40
320 voit D.C. up to 2 amp. ¢ £3-40
Indcpeadent meterns  to = 3 £330
monltor voltage and cor- = - — - = - 251 £3.05
rent. Output 220/40 V. o A f0s
AC.B1s Ti- X B % 87" *MOVING IRON— 2488 | Dual rango 0
£1995. P. & F. 26p. 1A d.c. £483 | GoomaA/5A de 4510 | 50V.D.C. .. £300 | 6amp. DC. 2300
. ALL OTHERS MOVING COIL SAde .... £483 | 5V/50V do. £510 | SOV.D.C. 2300 | 300V. AC... 4300
——— St ol o | Jovae ... 2485 - Llamp. D.C.  £3:00 | VU Meter .. 8370
PS.1000R REGULATED | ~ : e e -
e e POWER RMEOSTATS | [P T%|240° Wide Ansle ImA Mats SEND SAE FOR LIST OF 1
or 12 volt DC up 1o 3 e SEM! CONDUCTORS & VALVES
amps. Meter to monitor P &P L -
carrent. Inpnt 220/240v . axtrs = =
AC. Bize 4~ X 337 X 6}~ ALL PRICES ARE
21197, P. & P. 35p. SUBJECT TO 1077 YAT
e ahafts. Bulk quantities avail- VOLT
230V/240V SMITHS SYNCHRONOLS able- PG
GEARED MOTORS 25 WATT. 10/25/50/100/250/500[1000f1500/
Buitt In gearbox. All braad 2500 or 5000 ohma. 85p. P. & P. 10p. RELAYS.
new and boxed. 30 REM
. . 50 WATT. 10 /100/250/5001000/2500 Brand pew. 3§ pets of
e e o 00 o $L08 B 4 T 10 geana=laarells
ERH OW; 100 WATT. 1{:‘10}25]50[100[‘250]500[1000 “P. & P. 10p (100 lots £40)
go? e Fout 125, ar 2500 chms. #1-95. P. & P. 15p. Quantitits avallable.




4 Bands covering 550 kc/s-30 me /s
B.F.0. Bullt-in Speaker 320/240 v.
A_C. Drand ncw with instructions.

4 Bands covering 550 kcfs-30 mejs-
FET, 8 Meater. "lrhble BFO tor

spread, Sen-uhnt.y Control. 220/
240 v. A.C. or 12 v. D.C. 18}in. x
Brand

44in. x Tin. new  with
'E'Wﬁ”" Carr.
Price £25-0 arp
SKYWOOD CX203
RECEIVER

fedodcod,|

Solid state, 5 bands covering 200.

420 KHz and -55 to 30 MHjy. |

Iiuinated elide rule dlal. Band-
:pread. Aerial tuning. BFO, AVC,
8" meter, AMJOWISE B.
Integrated apeaker and phnne
socket. 290/240 v. A.C. or 12 v
D.C. Blze 325 x 266 x 150mm

Complate with instruclions and

cgcnn. c
ur arr.

Price £32.5 50p

LAFAYETTE HA-600
RECEIVER

General coverage 160-400 kefs, 530
ku,’e—so mefs, FET front cnd. 2
filters, produn:t delectar.

2201240 v. AC. or 12 V neC
Brand ncw with instruc

Our £5000 Carr.

Price S50p
TRIO_9R59DS RECEIVER

4 bands coverlng 350 ko/s to 30
mcfs continmous and elecirical
bandspread on I0, 15, 20, 40 and
80 metres. 8 valve pins 7 dlode
circult. 4/8 ohm cutput and phone
ANL, \;An'nble

PREVIOUS PAGES

386

Hodel a50. ]3" x 8%
aingle

BI'DCQD"EI'
Hz. 15 watt RMA.

18 watl pcak. Completc with DIN
lead.

£12:9

Qur
Price

Carr.
50p

HA-10 STEREQO HEADPHONE
AMPLIFIER

All  siiicon
traneistor
ampli op-
erates from
magnetic,
ceramic  or
t\mer mpnh. with t.'ux stereo

volume controls for mh chaancl.
Operates from 9v battery. Inputs

SMUJI06ME. OQutput S0MW.
Our P. & P.
Price £5'9 ; 15p
1021 STEREQ LISTENING
STATION
For bal-
ancing
and
e¢lection
of loud-
speakers
with sddi-
tional
facility for steren beadphone

switching. 2 gain controls, speaker
oh-off slide switch, sterec head-
phone sockels. 6 x 47 x 217,

Our £225 P. & 15p

Price

MP7 MIXER PREAMPLIFIER

5 miero-
phoncinpots
each with
individual

|u con-
uola enabl~
mixing facilities.

ing complete
Batlery operated. 83~ x 57 x 37,
Inputs Mics: 3x3mV 50K; '.’x
3m¥ 600 ohm. Thono mevw

50K. Phono eenmu: 1 1 meg
Qutput 250mV¥ I

EM! LOUDSPEAKERS | HOMER INTERCOMS

Ideal for
home,
offlce,
Atates,
factories,
‘ x © etc. Sup-
- plied
complete
with balieries, cable and free
instructions,
2 Btation £2-97, P. & P. 15p.
3 Btatton 25-25, P. & P. lbp
4 Btation £68-82, F. & P
FHM TUNER CHASSIS
& TRAN-
SIBTOR
HIGH
QUAL-
TS TRY:
TUNER.
SIZE
ONLY

8 x 4 x 2fln. 3 LF. stages.
Dogble tuned discriminator. Ample

88~108Mcf=, Ready built ready for
use. Fantastic value for money.

Our P. & P.
Price £5.9 12p
Stereo multiplex adaptors £4-57.

DH-085 DE-LUXE STEREO
HEADPHONES
Fceaturcs unignc

pedance
cpa. Complete with
spring lead & stereo
jack plug.

£7-97 P 45

Our
Prlce

20-20,000-

|4 CHANNEL STEREQ)|

carphones.
Each  ear-
piece incor-
porates two
27 zpeaker unita. FIM 2/4 channasl

switch. I
chm. Frequency respor nsc 20-20,000
Hz. Complete with 15 #t. coiled lead

fitted two stereo plugs,
Our P & P
Pr!:ce £9 9

SH628 STEREO READPHONES

Outstanding
value. Soft
ear-pads,
ad justable
headbsand.

ohma.

Hz. Com-
plete with lead and steres plug.

Our £|8 P&P

Price

TEI0]8 DE-LUXE MONO HIGH
IMPEDANCE HEADSET

magnetie
with
2oft earpads.
Impedance
2.600
(d.o.
ohms). Fre-
quency response 200-4,600 Hz.

Our  £1.97 P-&P.

Price

LHO25- STEREO HEADPHONES |
Lighbtweight |

!’! headphanes
with padded

b’ 5 carpiecas.
4-16 ohms.
20-20,000
Hz.

6 ft. cord and ﬁlu[.

2 du.nnz! Pair.

300mW £52‘50
§ sianel £79.50

Lictuce required for operation in
UE.

Qur P. & P. OQur o (Fchirs
Price £8'9 20p | Price £I 95 30p
HAND HELD 2-WAY WALKIE BH.00} HEAD SET AND BOOM
F AR MICROPHONE

Indnstrisl quality in robost meta?

cages, Battery operation. Volume MovingCofl.Ideal
and squelch controls. Call botton for

and press to talk button. Tele- teaching, com-
n:opu: sezisl, Complete carrying muonications.

*“ Headphonea Imp.
icTo-

Our
Price

£4:95 42

Sensitive |

ohma
600 |

30p |

PHONES

8cit.  leather
ear cushions.
Impcdanec
| 816 ohms. 20
20,000 Ha. 151t
cofled lead.
Brand new and

£6-75

Qur
Price

F.& P,
30p

HEADPHONES

CASRETTE
C335D Deck
| €835 Recorder -
C835/C388 Speaken o
GXC40D Deck -
GXC40 Recorder
GXC4T aneeh'er
GXC45 Deck B
GX (48D Dolby Deck
Recorder

GXC65D Dolby Deck ..

CARTRIDGE (P. & P.
CRS8Y Deck wub ampa.
CRB1D Dec 5
CR81T B.cgorderﬂlecelver
CRSO0SS 4 channcl Beedr.
CRS0DSS £ channel Recdr. £
TAPE (P- & F. 75p)

4000DS i -

(‘P.'& P. 50p)

§§§§§§§§§§§
EBEERESEEE

o
g
3

s
g
(=]
i
g
g
EESERE BRIBS

LTI ﬁﬁaﬁa

o
§
g
=}
-
gk
£t

GX370 Deck .. ..

TAPE/CASSETTE (P & P "IP)
GX1900D Deck

TAPE/CABTBEDGE [F. & P. r51")
X1816D Deck .. .. £13840

E
g

TAPE/CASSETTE/CARTRIDGE
ﬂ’— & P. 75p)
X20005D Recorder - £180-75

MICROPHOEES (P. & P 50p)
ADM.11 Dynamic (pair)
STEREQ RECEIVERS (P. & P. 151))

AAB300 20420 watt .. 28195
AAB030 25495 watt .. Z9E50
AABOBO 40-+40 watt £117-50

.‘\ABluﬂsaxQoor‘xlBr ﬂ?i 00
ANBO00 6U 465 watt

STEREQO AMPLIFIERS

(P. & P. 00p)

AAS5200 20410 watt £61-75
AABSO0 30+30 watt £78-50
AABS00 45445 walt .. £117-50
STEREQ TUNERS (P. & P. 50p)
ATS550 AMFME . .. £560:50
ATS80 AMIFM . £94-50

4-CEANNEL UNIT rP & P. m'rp)
ssl Sym.hcmer 5

L‘SSS (DI!I‘) £10 20
SWLbS {cach) £51-00
| STEREO HEADFHONES
i ABELl 24-75
ASE20 2730
ASR23 £8-25

STEREO AMPLIFIERS

EA310 15 + 15 watt 23495
| BAS10 352 4 32 watt E51-85
{ RABO1 40 + 40 watt £72-85

BA1210 60 + 60 watv £89-85

P. & P. 50p extra.

AM/FM STEREQ RECEIYERS

RXI3 7} + 7§ watt £38-85

RBRX200 10 +. 10 watt £4850

BX400 20 + 20 watt £57-50
B. & P. 75p.

|

NIKKO TRMS0

‘ 17417 watts rms. Inputs for mag-

iape ete. Dual stereo speaker out-
puts. Headpbone socket- Full rangc
of controls. (Bec. List Price 259-50

Our £39,95 P. & P.

Price

223 STEREQ AMPLIFIER |

netie and crystal phono, toner, |

50p ! Price

SPECIAL PURCHASE!

F!RGUSON EXPORT MODELS

FERG'USOI 2408 ETEREQ
TUNER ANPLIFIER

Covers F §8-108 MHz. Five push
button tuning scales, 8+38 walls
rms. Inputs for sterec ceramic
cartridge and tape ele. Separate
bars treble, balance and volume

£31507 45

Our
Price

; FERGUSON 3418 STEREO
TAFE DECE

4 track. 7§, 8§, 1] i.ps. Stereo/
mono recordfplas. 7¥ reele. Inputa
for dynmamic th:, Tadio, gTmIR.
Complete with cover.

Ou  £4]-95 &P
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Carziage and Packing T5p.

Carrisge and Packing 30p

Complcte unita with Steres cart- B.&B HoDO
ridge teady wired in plnth cover. cwn Mono
37
i 510mm
£18- rw,rrpm
30 | 810
| notam Plinth and Cover
§ mn,'esoo =
£34. MP&0/TPD1
. MPO;TPD2
. }]}TW e 5
£07.85 TT0/G80D°
AP :’lndﬁc Mi75-6 ﬁﬁg f HIT70/TPD1 .-
APB6 Modyle M756 F
ZERO 1008 Module/MISE £41.85 | CONNOTSSEUR
T 5
B.E.R. ucnonm BDI Chassis X
210/8C7 26+ BDIIBA'U“IlethOOm
MPsp; mooo 81560 | BD2/SAUZ/Chassis ..
mswm;?_l/caao ;13-30 BD2/SAT/Plinth/Cover
n’morrrm,resoo £18:60 | GARRARD
g om‘)’gm & E 2025 IIC Bterco :
L72{G80) -80 [..
GT75/G800 ssag0 | c'fnﬂ“““ SEloiy
GLI5/GBO0R 23875 | spasm7s-8
GOODMANS Sl
TD100/G800 Teak 24885 g'[:gg]‘:
TDI00GS00 White £45-60 S095B
LEAE s01
Delta/275-6 £43'85 | ZERU 1004
gm,:ll,g x : | 2ERO 1008
A105/GP2 £13-80
GATE0/GPI00 Teck sz00n | SOLDRING
GA21Z/CPi00 .. U325 | Qgpc
GAS08 (leaa cartridge) .. £23-85 l GLaaj?
GA303 P.J. i 28275 | ay7al”
PIONEER I GL72(P
PLI2ZD (Less eartridpe) 29060 | -Plinth 69773
PL1SC (Lesn cariridge) $41-25 | T
PL41D (Lesn cartridgc) £8525 | GL7S -
PLi() (Leun umﬁdge) £89-90 | GL?SP
. . PI08-75 | Flinth 76 T
PLA35 £6860 [ LID 75
GLESP/C
THORENS
TD160C/Ortofon M13E THORENS
Super -~ E82-50 | mpyes TT
TD25 AB/!.![ rlofon TDI1254T 11
M15E Huper 20685 | 7xas
TD160A/I
WHARFEDALE
Linton/Md¢~7 . f23.90 | TPIGOC

{GLA

P

X Z30 Btereo 60/P{Z5 £1b-85,
P. & P. a1p.

€ x Z30/8tereo 60/PZ8 £18-00.
P. & P. a7p.

2 x ZsOiStereo RO/PZS 29025,
P. & P. 37p.
Transtormer for PZ8 £365.
Active Fliter Unit £4-45.
Fair of Q16 Bpeakers £10-70
Project 60 FM Tuner £14-65
Sinelaiv Project 805 £20-97.
P. & F. 37p.

All other Sinclalr Products in stock | (G P 104

3000 Amplifier £29-55
3000 Amplifier £23-85
2000/3000 Toner £26:30
Q830 Spcakers £23-98 nair

F. & P. 30D each of above items | Price

=}

3k .3:.3;:&5&.3#

bEES S

nwo
v

: EEEﬁE?a;ﬁEEs%sam
& fegPRekgRm=zes

8

526 25
£23:50
£30-30
£27:05

£168-85
£15-75

§8ss
8

ssasaga'a

Eﬁa

4 npced antechanger unit fitted
with stereo cermnic cartridge.

Our
Price

£4-95

WITH ACO

§P25 ME.TI 4 speed single rceord l

player fitted with Acos
stereo cersmic cartirdge.

ow T£850°
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Carr.
50p

GP104

Carr,
50p

% OR MORE! IiIIIE
s UIH.TRHMC

"Atr s’m’cx
CAR PLAYER

| Attractive black and, ailver fntsh,

YVolume, Tone and
Complete  with
fpeakers, mounting brackets and |

[ instructions.

ONLY £12-50"%;

| Push button tuning of one LW
and five AW sla&.xona of yomr
| choice. 12+ or neg. earth
Complete w1t.h gpeaker, mou.ntmg
brackets and instructious.

&P,

S, £8:95 *

AUDIOTRONIC DOLBY ‘B’
| NOICE REDUCTION UNITS

Reduce tape hiss by 34B at 600Hz.

1 udB . t 1200Hz and .IObB for all
ncics above

l Bize 18‘”)(8":( 8i”. AC‘. 200/?50\-

PROCESS TW!

For uze vm.h c.maetbc and hpe

recotdere. Freq. rea. 30Hz-20;

4+ 2dB. Oft tapc monlk}rmg

Swm'hlble mltiplex fiter. Two
calibration imcters. SfN

beun than 70dB.

| Snpnlled with teat casnetts or hpe

Sw " £34.50 &P

12v neg. earth. Slider eottrols for |

RANGE DF
HIGH QUALsTY
EQUIPMENT

ACR 3500
CAR RADID

g AM/FM 474 watt stereo tuner
Long wavea. I’r pou. ur neg_ | amplifiar, 2025 © T/C,
carth. Complete with speaker, pltnt.h and cover, sterea urtridge
mounting brackets and instruc- | pair of matching speakers,

tione,
Our
| Our P&P Price

r, £6:50 PP

P&P

Price R

ALBANY HOUSE
AM 108 SYSTEM

i

Our Prlce
£5-95 | ianrier Gara st
P&P5p MufﬂednyTl%l;ﬁlﬂs.
~—— | Qur &P
Prige ‘52-7—5 £1-25

, PROCESS FOUR
| For use with semi-profesion
| recorders. Freq. res, SOHz-“OKHx
4 2dB. S/N better than 70dB.
Full source tape monitoring.
/Beplay metering. Bwitch-
able mull.lplax Qlter. Bupplied with
test tape.

All prices are subject to

10° VAT o=

the £)
Qrder with confidence by

Our 0 o P& post ~but remamber to add
10% VAT {10p in the £) to
Price £5 0 50p totsl value of goods

’ Price

5 ‘

LOW NOISE TAPE GASSETTES
Top HI-Fi quallty m
TYPE 5

including carringe/packing
ond send cash with ordar,
; PLEASE PRINT NAME &
ADDRESS CLEARLY.

CENTRAL LONOON

10. Totrenham Court Rd. W.
27. Tottenham Court Rd. W.
87, Tottenham Court Rd, W.1.
21.0td Compton Street, W.1.
3. Liste Street, W.C 2.

118, Edgwarc Road, W.2,
193. Edgware Road. W2,

SEND LARGE S.A.E.

GW.SMITH&CORaow)ITD

11-12, PADOINGTON GREEN, LONBON W2 1
PERSONAL CALLERS WELCOME AT ANY'OF OUR RETAIL BRANCHES

25748, Tottenham Court Rd, W.1_  Tel;{1- -5800670

FOR FULL H!I-Fi DISCOUNT LIST

ALL MA|L ORDERS TO:
G. Tel: 01-262 6562

N1, Edgware Road. W.2.

382, Edgware Road, W.2.

15273, Fleet Street. E.C.4.

378, Harrow Road, W.9.

ESSEX

86, South Street. Romford,
SURREY

1046, Whitgift Centre. Croydon,
27 & 21. Eden Streer. Kingaton,
32, Hill Streer. Richmond,

Tei: 01-262 0387
To!;01-7234194
Vo!:01-3532833
Tel:01-286 9530

Tel: Romtord 20218
:01-437 8204
:01-437 §155
:01-7239789
:01-723 6211

Tcl:01-881 3027
Tef:01-536 7845
Tel:01-948 1441

ALL BRANCHES OPEN 9 a.m.-6 p.m. MONDAY 70 SATURDAY

)
l 34, Lisle Street, W.C.2

CREDIT TERMS FOR
; CALLERS ( £50 and aver)

ALL EQUIPMENT IS
BAAND NEW, FULLY
GUARANTEED AND
OFFERED WITH FULL
AFTER SALES SERVICE

All jtems and prices

are comect at
22.5.73

but subject to

change witheut

notice. £ & 0. E.




NAME
ADDRESS

I enclose £.......... RSN

Co. Regn. No. 820919
L L T T T T T I T L e T I T4

for

linclusive of P&P and VAT)

* Nominal 12-14¥
% Power output into 3 ohms
8 ohms=2IW, |§
ohms= W

% Distortion typically 0.5%
% Frequency response at 3dB
points [10Hz to 30K Hz
+ Sensulvlty (with/without tona control) 130mY
% Qluiescent current I0mA
% Full power 3 ohms (650maA)

This matchbox sized amplifier will run satisfactorily from
a |12V car battery. Can also be used for poruble voice re-
inforcement such as public functions where mains supply is
not accessible. A small mains unit is available.

Two amplifiers are ideal for Sterco. Complete connecticn
details and creble, bass, volume and balance contral circuit
dizgrams zarc supplied with each unit.
Discounts are available for quantity orders.

Gheapest in the LK. Built and tested.

'----------------\
........................ amplifiers. |

Dept,

E, 222/224 Wese J
Road, Westcliff-on-Sea,
Essex 558 PDF.
Telephone Southend (0702)
46344

B.H. COMPONENT FACTORS LIMITED

SPECIAL RESISTOR KITS GW 5% aor twW 5% CARBON FILM)
I0EI2 : 10 of each E12 valuc, 10 ohms—IM, a toral of & . £3:10 net
25E12 Klt 25 of each E12 value, 10 ochms—I1#, 2 tomal of | ns £7:20 nat
POLYESTER CAPACITORS MULLARD C280 250V
«F: 0:01, 0-015, 0-022, 0-033, 0-047, 3%peach 0-068, 0-1, 0-15, 4ip each:
0‘2_2,5-}9,033.8p.047 99.068 Ip; 1-0, E5p; I- 5 22p; 2-2, 25p.

/ MULLARD POLYESTER CAPACITORS €196 SERIES
|sov (uF) 0-01, o ols 0-022, 21P‘0047 0-068, 3*p 0-1. 0-15, 44p:
0-323, . 74p; 0-68. llp; 1-0, 12ip
gogv (f:) o- OOI 0 ODIS Q- 0022 0-0033, DDI 2;9 0-015. 0-033, 3{p:

MINIAT URE ELECTROLYTIC MULLARD C426 SERIES (85 cach)
(uFIY) 1763, 4/40, Bi40, 10/40. 10/64, 16/40, 20j64, 150253210, 40/16, 54/10,
go/s, 0735, 100/6-4, 125/[6, 200/6-4, 200710, 320/6-4. 125-1
MULLARD c437 (&FIV) 64/64, 10p; (60/25. 10p: 1eoz4o 12p; 640/6-4.,
10p; 160G/6-4, 18p.
ELEC?ROE\'TIC CAPACITORS, Tu Tubular and large can
(uFlV)Z 5i50, 3p; 4/10, 10725, 16/15, 20128, 25/15, 25125, 4015 &4/10, 20055,
710, 10/6, 10750, 25/50, 32/50, 50/10, 64,25, 100! : 50,50, 64/40.
0073, 7p; 100/50, :50175 4no/ro 500710, soonz,“ouo 1. oools 9p
500725, i1p; 500/50, [4p 11p; 1,000,25, 2,000/12, 2.500/¢ 1
1,000750, 39p; 2,000/25, Lsowzs 33p; 2.500/50; 629. 30001
5.000/50, 94p: 1.0007100, 669 8/350, 1dp; 16/350, 19p: 327
MINIATURE_CERAMIC PLATE CAP_ACITORS_ =S e
50V: (pF) 22, 27, 33, 39, 47, 55, &8, az.loo 129, (5D, 180, 220, 270, 330, 3%0.
470, 550 680, 820, 1K, 1K, 3K, 3|<3. K7, eKe, {«F) 0-0f, 0-015, 0-022.
0:033, 0.047, 2ip; 0-1, 30V, 42p; 0-1, 100V, . Sio.
CARBON FILM RESISTORS s W 5%, (0 ohme. 2-2H + WE, 10 ohme—
1M, Ip each or 100 for 62p. IOOO for £4-50,
METAL FILM RESISTORS 1W 5% 10 chms--10M, up each or 100

for £1-10. l!ElI KIT (IS uu:h value 10 nhms—lOH)
Veroboard u ) | 0-15 | It4001 QUANTITY DISCOUNT
2% x Sin 28p | IN4002 73p [SpECIAL BULK BOY PRICES
21 x 3%in Zb 195 | IN4ae 9 A RE AR
3ipcain o 33p | IN2003 9p (GOSTATION FOR LARGE
3 x J_Qm iBp 12Bp IN9I4 ’p [PROJECTS  AND E.
23 x lin e Tp l:p ,uL9I? i;p b —#9}_‘;
x Sin (plain; -— P orC7 P LC.R.
x 3fin (plain) —  I2p OC7s 17 50V 1A 29p 3A 133p
5;,( 32in (pr ocs3 20: 0OV 1A 331p 3A

am) — 22p
9 400V
Sereened wire. m.
Twin screened wire, m..
Stereo s.e. wire, m. ..
Conneacting Wire, all r.ulaurs m.
Neon bulb S0V wire ended
Prcset skeleton pots [K-1M.

ALL PRICES INCLUDE V,.
C.W.0. only. P. & P. i0p on erders be'mv £5.
lin, single I&ip, sin le i Discounz: £10—10%, £20—15%,.
with switch 26p, dual Expare Order ¢nquiries welcome (VAT free)

Dap E.E. &1, CHEDDINGTDN ROAD, PITSTONE,
Naar LEIGHTO ZZARD, BEDS. LUT sAQ
Tel.: Cheddington 668445 § (0'296) GIRO Ne. 33| 7056
Inquities—S.A.E. Caulqguz: FREE. Caliers please phone I st

Inserzion ol 59p 59 1A 50p  3A 60p
Track cutrer 44p 44p

Pins, pkt. 2§ fop 10p i

2 pin DIN Plug, 12p; Ske..
10p. 3 pin DIN Plug, 130;
Ske.. 10p. 5 nin DIN Plug i
180°, 15p; Sl 12p. Tran-
sistor Equw Bnok 40p !
Carbon pots SK—IH Iog &

P

FHUTHIEHII I 17

- 2v 4 Bit

PRINT NAME

PRINT ADDRESS ..

ADCOLA PRODUCTS LT0L ADCOLA HOUSE GAUDEN ROAD LONDON. SW4 6LH
V.A.T. REGD.No.235 6153 72

EE 10

REGD.No. 442762

r"“"'IQ'“mUOWb: 1

New Catalogue.. .
All pricas include 10% v.A. T

SOLDER REEL 3 KILO
SOLDER REEL3 0Z
SOLDER PACK
DE-SOLDERING BRAID
L686 SOLDERING STATION
L700 STAND

INVADER SOLDERING KIT
L706 INVADER

L646 INVADER

L1076 INVADER

BL646 BATTERY MODEL
BL1076 BATTERY MODEL

bhbﬁbuuhnnmbui

Pleasa tick items reau:ren‘
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"YOUR COMPLETE AUDIO-ELECTRONIC STORES

Mors of everything at the right price. All your glectronic requiraments

EDGWARE ROAD, W2

Everyday Electronics, July 1975

RADIO
LIMITED

within 200 yards— cali and see for yourself. )
INTEGRATED CIRCUITS SPECIAL °FF:ETR5‘ 8 Watt Ampliner BLA0RD T
Why b ie e whai can buy the genuine articla from us at S ETIEE SIS ORs Cooula e tiegpaie
Uy & Il'rll ives n 1] ™ L] i i
comiauzm pricas from stock.  BRAMDED FAOM TEXAS LT.T FAIR: Bﬁ‘il%o e 59p m’::l".sColourlsop (ST e
25 4 5 + each
F1 &1 £1.50
aop) 1 TRIACS 5
‘ STUR WITH Accsssomss i
T LI Type 1IN | Trye L 12j24 2579 AF ";5”*_':'3";4 260, LEAE 1=§§°35P Trpe o gy
] P 3 et
BN7400 O- %008 0-16 | BN7450 0-20 0-18 Q-16 | BN74145 1-50 1-80 1-80 100 + I5p 100 + 25p 8 AMP RBANGE
BN7401 0-20 0-13 0-16 | 8N7451 0-20 0-18 0-16 | GN74150 $-35 2-96 2-15 500 + I2p 500 + 20p 8C35A 100 759
BN7402 0-20 0-18 0-16 | BN7453 0-20 0:18 0-16 | BN74162 1-10 0-96 0-90 1000 + i5p BCISE 200 70y
AN7408  0-20 0-18 0-14 | 8N7454 0-20 -18 0-16 | SNT4153 1-35 1-27 1-80 8C36D 400 85
aNT404 0-20 0-18 Q-18 | BNT460  0-20 0-18 0-16 | nNv41sd £:00 1-75 1-55 1 OCI70 Mullard 25p} BC107, BCIO8, 6 ANP BANGE (TO48)
8N7405  Q-20 0-18 0-16 { BNT470 080 0-27 0-25 | SN74155 1-65 1-47 1-35 25 + 20p BCIOY 10p each 8Cdoa 100 £35p
8N7406  0-30 0-27 0-%5 | 8N7472 0-30 0-27 0-25 | SN74166 1:65 1-47 1-38 100 + fsp All Makes B8C408 200 #0p
BN7407 0-20 0-27 0-25 | BN7473 0-40 0-37 0-25 | SN74167 1:80 1-70 1-80 S00 + IS 25 + 8 BC40D 400 100
SNT408  0-20 0-19 0-18 | BN7474  0-40 0-37 0-35 | 8N74180 2.60 2-40 2-25 1000 § ,,: 150 + ™ BCAOE 500 H1-20
ON7406  0-A5 0-d2 0-38 | ANT4TS -85 0-82 -50 | SNTAIEl 2-80 2-40 225 - 500 + 6; 10 AMP RANGE (TO4S)
BN7410 0:20 0-18 0-18 | BN7476 045 ¢-43 0-29 | 8N74162 3-40 8-25 2-70 1000 + 3 SC45A 100 95y
BNTAIL  0-23 0-22 0-20 | BNT480  0-80 0-76 0-87 | BN74163 3:40 225 870 | gyjoy \1tard 15phe D |1 2C45 B2 0O S £1.00
SN7412  0-48 0-40 0-35 | SN7481 1-26 116 1-10 | BN7T4164 275 2-30 2-10 ! P _——m' BCAED w00 E1-25
BNTS1$ 030 0-27 0-25 | BNT482  0-87 0-80 0-70 | SN74165 400 3-50 $-00 25 + I2p ADISL 82 35p | BC45) 500 &1
BNT416 0-80 0-£7 0.5 | BN7483  1.00 0-90 0-85 | BN74166 4-00 $-50 3-00 100 + 10p each | 16 AMP HANGE (TO48)
BN7417  0-30 0-87 0-25 | BN7484 Q.90 0-85 0-80 | BNT4167 6-25 5-50 6-10 500 + p + 320 BC50A 100 21285
BN7420 0-20 0-18 0-18 0-45 0-62 0-38 | BN74170 4-10 3-85 305 1000 + 8p IOO + 18p 8C50B 200  #1-36
BNT422  0-48 0-44 0-40 | BN7450 0-75 0-70 0-85 | ANT4174 2-00 1-75 1-20 500 4+ 25p BCED W00 K185
BN7428  0-45 O-&4 0-40 | BNTA9LANL-00 0-95 0-90 | BN7417S 1-35 1-27 1-15 1000 + 2lp | 3C30E 500 185
BN7435  0-49 0-40 0-35 | BN749 0-75 ¢-70 0-85 | BN74176 1-60 1-851-20 | QA202 100 = DIAC D32 25p
BN7427 0-42 0-89 0-36 | 8N7498 0-75 9-70 0-85 | ANTAITT 1-80 L-3b 1-20 + 8p 2N3053 20p | TRIACS—
EN7428 ©:80 0-45 0-48 | BN7484 0-80 0-76 0-70 | SN74180 1-86 1-20 1-20 100 + 7p 25 + I8p Additional Types
BNT4306 0-20 0-18 0-16 | AN7495 0-30 0-75 0-70 | BN7T4181 7-00 6-00 550 500 + &p %0 1 155 <0450 (I0s%) 85  $5Amp
BNT(33 0.70 0.6 0.44 | BNT4I  8.95 5.60 500 | AN:416d .40 400 1.80 | |00 + %8 e T nw  Tods
8] 70 0-81 0-44 | BNT4 -85 b-50 §- o -40 2:00 1- :
B o e o | e 2 | B L F e L | o v wor [T [0t
BNT438  ¢-85 0-60 0-50 7 -45 1-85 1- -96 1-85 1- > =
BN7¢40 0-20 0-18 0-18 | BN74105 145 1-38 1-20 | BN7191 1.06 1.851-7% msz?“"“;f ol INI0SE | o "°?{ NEW BRIDGE
BNTA41AN0-75 0-72 0-70 74107  0-50 0-45 0-40 | BR74192 2.00 1-90 1-50 T I +E 100 + 450 RECTIFIERS
BNT442  0-75 0-72 0-70 | BN74110 0-80 0-70 0-60 | BN74193. 2-00 1-90 1-80 500 + Bse 500 4 3%
SNT44S  1:00 0-95 0.90 | BN74118 1-00 0-95 0-90 | 6N74104 £-50 £-26 1-90 1000 + 3 P 1500 4 313 SMALL SIZE AND LOW.COST
BN7445 200 1-75 1.e0 | BN74119 1.90 1.78 1.85 | EN74195 1.-85 1.70 1.80 Opl o et Type Volts Prios
y g0 | BNTH121 0-80 0-B5 0-60 | BN74194 1-50 1-40 1-30 - 4 - e PLV. 1-11
BN7446  £-00 1-75 1. BNj4122 1-85 1-25 1-10 | BN74107 1-50 1-40 1-20 HALF AMP
BN7447 1:75 1-80 1-45 | gN74123 2-70 B-68 2-47 | BN74108 4-80 3-70 3-35 ZENER LINEAR BO05/05 50 20p
SNT448 175 1-60 1-45 | 8N74141 1-00 0-85 0-90 | BN74I99 4-80 3-70 3-35 BOSf10 100 _ 5p
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) | ONEANP i x i H
LARGER QUANTITY PRICES PHONE (01) 402 489} N e e MR BDIEE R B
HIGH POWER SN 74 HOO ow in stock—sand BZY £3 Range 7000 DIL $5p Blfzo 200 e
LOW POWER 5M 74 LOC [ for list No. 35 725 TOS 8100 | Bl/6e 200 HH
All voltages 723C DL ONE ANP (G.1)
:'o"' Sy 725C  TO99 M 50
A SELECTION OF SEMI-CONDUCTORS FROM STOCK S o ;ﬁg ’f)‘}’i ﬁ" gg;‘f lgg “'9:
AAY30 10n | BOMT 1%p | BULGS 2-25 { OCM  15p | T 35p | 2N3056 66p | 100+ g | 77C  TOMI EI10 | Woe 200 a0
AAY43 18p 89C 12p | BY100 15p | OC45 15p | V4054 25p | 2340 78p | 500+ &3p | 747C LL. W08 800 453
AAZ13 10p | Ba1s2 BY124 15y | OC57 $0p | ZTX108 12p | 2N3442 125 | 10004 &p 10 | TWOANPS t H x L
AC107 86p | BO2l4 15p | BY127 15 | OCT1  1Bp | ZTX 300 1%y | 2N3823 75p 72741P DL 0 &
AC128 BSp | BCYS2 76p | BY213 §bp | OC72  26p 1 2N3614 59p | Any ohe type. 12745F D.LL. $0p | B23/05 50 33p
AC127 £8p | BCY34 B5p | CL0SD 85p | OC77T  45p | ZTI02 18p | 2N3615 T8 = B100 100 [T4
ACI28 ©25p | BCY30 1-00 | GETI11 B5p | OCE1  25p | ZTXS4120p | INS3702 109 | 13 wait 6% 112 N80 | B2/200 200 S T T
AC176  gip | ACY42 80p | GET115 B5p | OCBS 255 | ZTX 500 15p | 2N3704 10p Ends TOSHIBA B3/ac0 800 500
ACIS7 25p | BCY43 25p | GETS80 45p | OCI40 88p | ZTE503 17p | aN$705 1 Metal Cane THHLIP B2/1000 1000 sy
AC188 £5p | BCYSS 250 | LM309K OCLT0 %5p | 2G301 afp | 2NB87I4 I AL voltages 20 WATT AMP TR
ACY17 320p | BOY70 18p | (T0S) 1-87 | OCL71 30p | aN404 20p 3771 176 | 6.5-100 Voits 447 PORT PAID | }H x L x & B0
ACY30 £0p | BCY7L £0p | MATIS1 25p | OC200 45p | 28327 33p | AN3TIS 2-00 THLP Pre amp | B4/100° 100 80p
AQY2]l 20p | BOY72 18p | MYES40 50p | OC201 75p | 2N6oe 15p | ANST0 226 160 | Ba/200 200 a5y
ACY2¢ b5%p | BCYS7 299 .| MYE70 70p | OC202 80p | 2N697 15p | ON38Is 35p 254 18 | pama awD BA/400 400 708
AD140 B0y | BCZ11 60p | MIEG20 76p | OC203 b0 1op 0 80p 1004 185 | CTRCUITS RBEP. B4/660 600 753
AD149 60 [ BD124 80p | MIJE2953 OCP71 125 | 2N930 20p | aNgsce 85p | 500+ 18 43 100 ;)gsoo %00  S1.6¢
ADI61 85p | ED131 75p -10 | ORP12 50p | 2N987 46p | IN3903 18p | 1000+ 1
ADIE2 35p | BDIS? §0p | MIE305S | ORPEQ 40p | 2N1131 26p | INSS08 1%p | /. FREE WITH $H x &L % &
A¥117 £G7 | BF115 25p 76p | Pagsa  20p | 2N1132 zs, soN4061 12y Tpe- FURCHABES B6/100 100 7¢p
AF118 50p | BF147 283 F106 40p | BAB310AP | 2N1302 2R4062 1% o L BE/200 200 T8
AF124 £5p | BF173 25p | NKTa14 80p 45p | ZN1304 mp 2N4136 16p | B Watl Plaatic B8J00 400 $0p -
AF1 30p | BF179 §0p | KKTP216 RABS0SAF | 2N1306 £2p | 2N4871 85p | Wire Ends 5% TRANSISTORS, B6/600 600 © E1:00
AF186 40p | BFI180 $0p | NET217 dlp p | EN1807 25p | =N5457 30p I1C’s, TRIACS, = T
AF219 4p | BF104 15p | KET40S 70p | TAA283 76y | N1208 up oNSTTT 883 | L. SILICON CONTROLLED
ASYZ7 M0p | BFISs 15p | NET404 50p | TIL209 29p | 2N1613 20w | 28001 100 | &0 Yolades BRIDGES, km%
ASY28 28 | BFS61 25p | OAS  80p | TIP20A 50p [ 2N1671 100 | 28012 1000 | 3 O SCR’s, LDR's Type e
BA102 20p | BFS98 95p | OAI0 35p | TIP30A 60p | 2N2147 76p | 28018 £:25 Op 4 PIV. 11k
BAllS 7p | BEX1S £5p | OA81 10p | TIPSYLA 80p | 2N2160 50p | 23026 890 -
BALS 15p | BFX34 75p | OApl  7p | TIPSaA 70p | 2N3217 25p | 28301 50D | grproow 25p
DAX1o 7p | BFEsa 200 | OAROT 1op Loo | INzsz2A | 28324 Sep i
P ¥ D
BC10T 10p | BFY50 20p | OC18  75p | TIPS4A 25p | 40250 50p § SYn ENDED 15
BC108 10p | BFYSL 20p | OC20  $5p 150 nmenl 40360 m 45p
BC109 10p | BEY52 S0n | OC23  85p | TIP3SA 5p | 40381 Type PLV.I-2
mo,(,lg: BFYS4 50p | OC25  4Dn £50 | 2N2006 $0p | 40302 50p | 1 amp minlaturs 20p
a1 BFYS0 §9p | OC28  85p | TIP3SA oN9926 (all | 40408 30 | INwOL B0 8 3
13 150 | Bry36 6-00 | OC33  50p 300 | cols) 10p | 40488 7bp | TNw002 100 7 B 1Amp
BC117 20p | BAX20 15p | OC38  85p | TIP41A 75p | 2N3053 20p | 40635 110 | IN400F 200 8 L o5
BC143 35p | B3Y2T 15p ! OCe3 - TTP4zA 85p | 2N3054 §Op ' 40430 1-00 g«m Agg 18 oIl e L) =
4005 6 0
INewos 800 13 CRB5/400 400 & xi
VAT Frices DO NOT include QUANTITY DISCOUNTS IN4OG] 1000 16 LA R N e O :
Value Added Tax. From |10% 13+ ; 16% 25+ ANY ONB | 16 smp mioiatore ORA7/200 200  685p
1st Aprif, 1973 10% must ba added | 20% 100+ 26% 250+ TYPE B e H CRS7/400 400  70p
and shown separately to your total | From above acctlons except Inf ted PLi0O3 200 10 CR8 7/660 600
order (incl. carr/packing). Help | Circnits and Special Offers whers dis- PLA0Od 400 10 3
us to help you recsive your order | counts are included. PL4OOG 600 1% %{gﬂg‘?éﬁ 3Amp
without delay. 8 . E. | Minimum order vajue &1 pleas. PL4006 500 15 SCR 167400 400
Postage 7p ob All ordess. PLAOOT 16 BCB}GIBOOMO To048

404-406 Electronic Componentsand Equipment01-402 8381t
353.356 High Fidelity and Tape Equipmen101-4025854/4736
303 PA Disco Lightuing High Power Sound 01.723 6963

303 Special offers and bargains store
Ali mailta 303 Edgveiare Road, Lonrdon W2 1BW

Open - am-8pm
S days 3 week
{309 clnsed
thursday|

All stores upen
Sl Aoy Satiorday
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Everyday Electronics Classified Advertisements

T

RECEIVERS and COMPONENTS

Comput.r Panels, 5 BC108, Diodes, 4451:
(10p). Large Pannls 9" x 74", Long lead tran:
ANG comps. E4, 0 Trans 18p (log‘) 545
Tnns 44p {IDp). Wirs Ended eons

p (5 p), 20—829 (8p). Silicon Diodes 650\!
I«}A 0-33p (5¢) on tag board. Same with
short Imsd; 10-22p (5p).
7lb. Assortsd Components £1-60. p.
2ib. Assorteé Computer Panels £]- 00. P-pr

1.W.B. RADIO,
75 HAYFIELD RD SALFORD 6, LANECS.
Postage in brackets. Mail Order only.
Prices include V.A.T.

)

MINI MAINS PACK KIT, Safe
double wound transformer,
silicon rects., 1,000xF smoothmg De-
livers 9V d.c., 120 mA. Compgnents
with data sheet; pack buildable to
size of PPS§, etc battery. £0-90+
U.X. post Sp By mail only from
AMATRONIX LTD. 39 Selsdon
Road South Croydon, Surrey,
0DE
100 RESISTORS 50p, IN4007 ]0p. 10 +
80 Unmarked, untcsted components.
100 BZY88 Zencrs 50%: 100, OA91 50p,
50 BCl07/8/9 Type ransistors, 50p.
J. FULTON, Derrynaseer, Dromore, Co.

"['yrone

BEDFORD ELEGTRONICGS

2 Grove Place, Bedford.
Bedford 51961

YOUR LOCAL
COMPONENTS SUPPLIER

Free catalogue on reguest

—i i - — » - -
COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
phis plus once used. Pack includes
resistors, capacitors, transistors, diodes,
1.C., gang, pots, etc. Tremendous value.

Send £1 plus 10p P. CW.0. to

CALEDONIAN COMPONE NTS, Foster-

g)ilfl Firs, Strathmore Road, Thornton,
e

TUNBRIDGE WELLS, components
from Teleservice, 108 Camden Road,
}}.laxétzarldgg Wells, Kent. Telephone

Express

Components

E.E. PROJECTS!

General Purpose Amp £4-50
20W Shaver Inverter £4-00
Beta Component Board

(Kit only) £1-30
Beta Transformer M218 £1-85

PLUS

Bass Booster Kit £2-00
(Supplied with full assembly
details)

FREE POSTAGE (ux oniy)
17 Albert Sq. London,EI5IHJ

390

SPECIAL INTRODUCTORY 01' FEE OF
BRAND NE‘;"RAND MARKED COMPONENTS

; Bl SR Me ISR
e .
Ps.k ot 4 Bhrsl zggn
Lol S of 5
Pak o

INLEB
Cwo P&P 10p. cn orders belorw £4. Overseas
at cost- 5.A.

. Tor lists (free vm:h orders).
FONIC, Depi. EE,
18 Yew Lane. Ashley, New Milton. Hants.
BHZ5 5BA.
Mail Order cnly. Money back if met satisfied.

"FOR SALE

EXPERIMENTERS! Hundreds of un-
usual items cheap. 1973 catalogue 5p.
GRIMSBY ELECTRONICS, 64 Tenny-
son Road, Cleethorpes, Lincs. (Mail
Order only).

BACK ISSUES FOR SALE. E.E.& P.W.
S.AE. for list. DIXON, 12 Willington
Street, Nuneaton, Warks.

WAﬂTED

WANTED EVERYDAY ELEC‘I'BONICS
Vol. 1. Nos. 2 and 3. Will pg
each. D. WAY, &1 Napier rove,

* London N.1.

EDUCATIONAL

TECHNICAL TRAINING in Radig, , TV

& Electronics thro’ world-famous 1CS.
For details of proven home-study
courses write: ICS (Dept. 731P),
Entertext House, London SW3.

FREE

TO ENGINEERS
Whatever your age
or experience you
must read New
Opportfunities. It des~
cribes the easiest way to pass A.M.S. E 3
AM.IM.I, City & Guilds (all branches), Gen.
Cert., etc., ‘and gives details of courses in all
branches of engineering Mechanics, Electrical,
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today—FREE!
B.IET. BEE 06, (CX). Aldermasten Court.
Reading, RG7 4PF
Accredited by the Council for the
Accreditarion af Correspondence Colleges

BRITISH INSTITUTE QF ENGINEERING TECHNOLOGY
DIGITAL COMPUTER Logic and Elec-
tronics. Four volume self-msirucuona!
course. £2-95 including p.

Money back assurance. CAMBBIDG
LEARNING (EE) 3a, Rose Crescent,
Cambridge.

SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Finding Gmde, S.A. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, t. Leonards,
Sussex. Telephone Hastings 29066.

MISCELLANEOUS

RADIO & TELEVISION AERIAL BOOS-
TERS £2-95p, five television valves 45p.
50p bargain transistor packs bargam
£1 resistor and capacitor. pacics

VHFE televisions -50, carr., £1-50p.
S.A.E. for 3 leaflets. ELECTRONIC
MAIE. ORDER (BURY) LTD. Bridge
Street, Ramsbottom. Bury, Lancs.

v vro— WAY. LONDON N.W.2
!I g’!'!£i| 01-450 4844.

PSYCHEDELIC
MINI-STROBE

A wvary POWERFUL, POCKET-SIZED
STROBE-LIGHT that |5 SELF-CONTAIN-
And you ¢an hlw anywhers. Go to
panles and ually IN FREEZE them
with DAZZLIN SYCHEDELICEFFECTS
and STOP-MOTION FLASHES. Boffin's
new MINI-STORE kit constitutes a fully
solid-stale slectronlc davice which la
COMPLETE  with FUTURISTIC case/
reflector unit, printed-circult-board, elect-
tronics, and source-lamp—ths only exira
Is a battery which you can buy jocally. The
wholu thing can be sasily bullt In a tew
urs. A verituble FLICKERING FAS-
CINATORI Ad]ustable flagh:rata.

ET ONE (or two) NOW and_BEGIN
STEA NG THE THUNDER at DISCOS
sand PARTIES with your own POCKET-
LIGHTNJNG"

£2-10 (Inc. VAT) for YOUR
MINI STROB
To: Boffin Projects, 4 Cuncliffa Road,
Stoneisigh, Ewall, éuncy.
MAJL DRDER ONLY

e —

COMPUTER PANELS

12 high qnahty panels, all at least 24 sq.
ins., loaded with transistors, diodes, etc.,
dncluding trimpots and IC's £2 (25p).
7lb of lower gquality panels, some broken
£2 (40p). Boards from 5p for callers.

71h BARGAIN PARCELS

Many hundreds of resistors, cepaciters.

pots, crystals, switches, etc., au new
components, also computer and

l(.ggd.‘s) of odds and ds Still only 21 -65
P,

CASED AMPLIFIERS

4-valve ampllfier with tone and vol. con-
trols giving about 3 watts outpui into
7 X 47 30 speaker. Qak-faced cablnet
14 x 13 x 5~ also contalns non-standard .
tape deck. Mains operated. with
citcmt £3 (£1 up to 200 miles, £1-20
over). Sultable casseties £1 (zsp), Spare
heads 40D.

PRICES EXCLUDE VAT. CARRIAGE IN
BREACEETS

GREENWELD (EE3)

24 Goodhart Way, West Wickham, Hent.
Shop at 21 Deptford Broadwsy, SES.

Callers welcome Tel: 01-692 2009.
SAE LIST

Newast, neatest '
system ever devised for storing small 5 SZER
parts and components; resistors, {ALIMTERLDCE|
capacitors, diodes, transistors, etrc.

Rigid plastic units, interlock together in

vertical and horizontal combinations. Trans-

parent plastic drawers havé label slots/remov-

abla space dividers. Build up any size cabinet for

wall. bench of table top. SINGLE UNITS

(5" Zi-' 247} £1-25 Dozen. DO UBLE UNLITS

£2-10 Doren. TREBLE (3D) £2-20 for 8

DOUBLE TREBLE 2 drawers in _one outer

casa (6D2) £3-25 for 8 EXTRA LARGE SIZE

(6D1) £3-10 for 8.

PLUS QUANTITY DISCOU NTS! Ordar
£6 and over Deduct 5% in the £ Order
and over Deduct 7&% in the £. Order £20 and
over Deduct 105 in the £. Pack.fPost/Carr.:
Add 359 to alil orders under £10, Orders over
£10 PfPJC free.

PLEASE ADD VAT TO TOTAL
REMITTANCE

(Dept. EE7). 124 CRICKLEWQOD BROAD-

Everyday Electronics, July 1973




AT LAST YOU CAN TRANSMIT
AND FORGET ABOUT LICENCE
EXAMINATIONS

because this Ministry Approved transmitter/

receiver kit does not use R.F. Your transmis-
sions will be virtually SECRET since they won’t
be heard by conventional means. Actually it's
TWO KITS IN ONE because you ger the
printed-circuit boards and companents for both
the transmitter AND recaiver. You're going to
find this project REALLY FUN-TO-BUILD with
the EASY-TO-FOLLOW instructions. An
extremely flexible design with quite an AMAZ-
ING RANGE—has obvious applications for
SCHOOL PROJECTS, LANGUAGE, LABORA-
TORIES, SCCUT CAMPS, etc.
GET YQURS! SEND £5-80 (inc. VAT) NOW
S.A.E. for details

To: BOFFIN PROJECTS, DEPT. KEE,
4 CUNLIFFE ROAD, STONELEIGH, EWELL,
SURRE MAIL ORDER ONLY

“* attractive

Send [0p for

To dept. 22,

DIMMIT

range of light dimmers

seandard
models for home and office, etc.

Y commercial modules for studio, stige,
diseo and clubs, ete.

% professional modules for industrial use
on heaters, lamps, motors, atc.

Rotary and slider control versions.
Ratings awvailable:

price list. Discount for quantitias.

YOUNG ELECTRONICS
34 Lawford Road, London, NNW.5 2LN

THERMOCOUPLES

Acramet and Acraspeed
thermocouples, from IC are ™=

Extremely accurate for fluid, gas or
metal temperature mgasurement.

wall mounting

Individually calibrated and carry a
certificate plus a one year guarantee.

Available with immersion or cantact,
400V, KW, 2KW. non-earthed. multiptes, boss or plug.
complete catzlogue and

Tel. 01-267-0201 Details available on request.

International Combustion Limited,

Sinfin Lane,
Derby DE2 9GJ

YATES ELECTRONICS
(FLITWICK) LTD

DEPT. E.E,, ELSTOW STORAGE
KEMPSTON HARDWICK,
BEDFORD.

RESISTORS
:W Iskra high stability carbon film—veryl ow nm:e—nplus construction.
W Mullard CR25 carben film—very small body size 7-5x 2-5mm. §W 29

Electrosit TR5.
Power Yalues Price
watts Tolerance Range available 1-99 100+
3 5% 2 E24 1-0p O-8p
H 104 3-3M0-10MQ Ei2 1-0p 0-8p
+ 2% 0-1M E24 3-5p 3-0p
t IQ'? 10-3-90 €12 t-0p 0-8p
54 4.70 Ei2 1-0p  0:8p
4 10%; 0= El2 &p 5-5p
Q y price lies for any lgnora fractions o total arder.

C.W.O. PLEASE. POST AND PACKING.
PLEASE ADD 10p TO ORDERS UNDER £2,
Catalogue which coneains daca sheets for most of the

camponanes listed wil! be sant free on ragquest
I0p stamp appraciated.

OPEN ALL DAY SATURDAYS

Please add 10%/, VAT

DEPT.

— — ——
MULLARD POLYESTER Ciﬁhéﬁéﬁ C296 SERIES
400V: 0-001uF, 0-0015uF, 0033uF, C-0047uF, 2

0-0022uF, O 0-0068uF, 0-01uF,
O0X2uF, 0-033uF, 3p. 0-047uF, 0 068uF, 0- ILF, 49.0 ISy.F 6p. 0 “ ‘i‘.p-

0-0154:F, 0 P ¢
- 33[4F Lip. 0-47:F, 13p.
IGDV' -0l puF, 0 OI5uF, 0-022uF, 0-O33ufF, 0-047uF, 0-068xF, 3p.0 [pF3§n‘0 15u4F

. 0-22uF, Sp. 0-33uF, 6p. 0-47uF, 7{o. 0-6BLF, 1lp. |-OuF,
E&Lwn POLYESO EIR FCAOPDAIS Tongm!: JSERIES
mounting: LiF, BF, O P. 0-033uF, 0-047uF, 0-058uF
3«;9 O- luF, 4p. 0+ 154F, 0-22uF, 5p, 0-33:F, &4p. 0-47uF, 81p. 0 -68uF, L1
1B Yan Z.EF L. P- 1F, 81p.0-68n B. | -0pF, 13p

MYLAH FILM CAPAC|ITORS I00Y, l

CERAMIC DISC CAPAC
9:001:F, 0-002uF, 0-00uF, 0-01uF, 0 02uF | 100pF to 10.000pF, A

£5. 0-04uF, 0-0SUF, 0 DEOKF, 0- 1k, 395"

DEVELOPMENT PACK
0-5 watt 5% Iskra resistors 5 off each value 4:7Q to IMQ.
E12 pack 328 resistors £2-40. E24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5k to 2M(, log or linezr (log WV, lin §W¥).
Single, 12p. Dual gang {storeo), 40p. Single D.P. switch 24;:

SKELETON PRESET POTENTICHETERS

Linear: 100. 250, 5004} and decades to 5M{). Horizoneal or vertical P.C.
mounting {0- ] matrix).

Sub-miniature 0 I'W, 5p each, Miniature 0-25W, 6p each.

TRANSISTORS

12in % 6in=25p; 11in % 2¢in=10p; %in % 2in=7p. VYAI0555 15p
L YAL0665 15p
YALO77 15p
SLIDER POTEETIOFETERFS e _'3___‘_513_5
B&mm x Imm x 16mm, length of tra mm. - - 3
SINGLE 10K, 25K, 100K log. or lin. 40p. THYRISTORS
DUAL GANG, 0K + 0K etc. log. ar iin. 60p. 2N5060 50V 0-BA
KMNOB FOR ABOVYE I2p. 30p, 2N5084 200V
FRONT PAMNEL 65p 84 ﬂpBCMIIM
18 Gauge pan¢l 127 % 4 with'slots cut for uze with 400V |A 25p. |06F
silder pots. Grey or matt black finish complete with 50V 4A 40p, 106D

fixings for 4 pots. 400V 4A 55p

ACIO7 I5p| AFI24 22p | BDI3) 759 OC26 458 | 2M3702 13p
ACI26 12p | AFI25 20p | BDI32 75p|OC28  S0p | 2N3703 I2p
ACI27 I12p | AFI26 20p | BDI33  73p | OC35  Sop | 2N3704 (3p
ACI28 I2p | AFI27 20p | BFIIS 25p|OC42 I2p |2N3TO5 i2p
ACI3t I12p| AFI39 320 | BFIZ3 20p|OC44 12p | 2N3706 11p
ACI32 12p| AFI78 320 |BFIZZ  28p [ OCAS  13p | 2N3707 I2p
ACI76 |2p \AFIB0 40p | BFIZB  32p | OC70  I2p | 2N3708 I0p
ACI87 1Ip | AFI8I 40p | BFI79 32p | OC?I  12p | 2N370% lip
ACI88 22p |BCi07 9p|BFIS0 32p | OC72 I2p|2N3710 Ilp
ADI40 50p | BCI08  9p  BFISI  32p OCBI  12p | 2M3711 Ilp
ADI49 45p |BCI0O9 9p | BFIS4 15p | OCB2D 12p | 2N I2p
ADI6l 33p | BCI47 3p (BFI95  15p | 2N2904 20p | 40360  35p
ADIE2 36p | BCl48 11p | BFISY i5p | 2NZ926R 99 | 40361 35p
AFL14  20p [BCI49 (3p | BR20D  32p | 2N2926C 9p | 40362  40p
AFIl5  20p | BCIS7 I4p’| BFYS0 20p | 2N2926Y 9p 8
AFI1&6 20p ; BCISB  I4p’| BFYSI 20p | 2N2526G 10p | ZTX302 |5p
AFII17 20p | BCI5% i4p | BFYS2 20p | 2N3054 S8p | ZTX500 isp
AFI17 38p | BCIB? 22p! BUIOS IN3055 60p | ZTXECD 208
ZENER DIODES | WIRE WOUND POTS, 3w, I0, 25,
400mW 5% 3-3V to 30V. 12p. 150 & and ducades to 100k 2, 355!

s
RECTIFIER SIGNAL
BY|27 1250V 1A 12p | Oabs 7
BZY10 800V 6A 255 | oAS0 50
BZY13 200V 6A 20p | 0A91 5
1N400] 50V 1A o] oAz 7o
IN4004 400V 1A IN4148 5p
1N4007 1000V 1A 135 LEAL 8p
BRUSHED ALUMINIUM PANELS THERMISTORS

ELECTROLYTIC CAPACITORS—-HULLARD 01576
REPLACES C426, C487 RAN DLl Z I
10/25, 10/63,. I5/i6, 15/40,

I-0/63, l 5,’63 2: 2163 3 -3/63. 4-7/63, 6-8/40,
22.’5 33153, 33/40, 47/ 47710, 47125, 47/40, 47 63, IG 3.
|50116 150,25, 22074, 220/10, 220/16,
40, 220/15 330“5 470710, 680/5-3,
1000} i0, 1500/5-3 12p. 2'20[!3

0/40. 470/25, 680[
1000/16, ISOOIID 2200/6-3, 15p.

470/40, 680125, 330, 63, 680/40, 1000, I
2200110, 330076-3, 470974, 18p. ; R
SOLID_ TANTALUM BEAD CAPACITOIS ¥y 128
0-1uF_35v 22a4F 16V
0-22uf 4~7uF JSV 334F 10V
O-47uF 35v 6-BuF 25V 474F 6-3V
1-0ufF 35V 0aF  25v 10048 v
VERGEOARD ~[JACK PLUGS AND SOCKETS
24 x 3% ol °'7'5 Standard screened  18p 2:5mm insulated 8p
2&: )70 | Standard insulated  12p  3-5mm insulated
x5 24p 210 | Stereo scraened 3%p 3-Smim screened 13p
: *g* 4p 219 { Seandard sacker i5p 2-5mm socker e
I‘:"xxn ?,'g: lsg: Stereo socket I8p 3:5mm sacket 4
17 %38 o0 785 | DN, PLUGS AND SOCKETS
17 x 5 (plain} ey 820 | 2 pir, 3 pin, 5 pin 180°, S pin 240°, 6 pin
17 % 3% (plain) — 60p | Plug I2p. Socket Ep.
17 x 2% (plain) — 42p { 4 way Screened cable 15p/metre
24 %5 (,u;n) - 12p { 6 way screened cable 22pjmecre
24 x 3% (plain) g e
Pin insertion teal S'.Ip 52p
Spot faf€ cucter 42p 42p | BATTERY ELIMINATOR £5-50
Pke. 50 pins 20p 20p | ¥V mains power supply. Sam&size as PP9 bamry
LARGE,{CAN) ELECTROLYTICS
1600 &4V 74p 3200ur 16Y 50p
F 40V 74p 4500uF 16Y 20p
_2500uF 50V 38p 4500uF 28V £1-48
2500LF S4Y 80p 5000uF 50V £i-lo
2800pF 100V £2-60
HIGI; VOLTAGE TUBULAR CA!ACITORS—-I 000 VOI.'I"} F .
P
0-022u:F IID D IMF Iﬁp O-47uF 221p
POLYSTYRENE CAPACITORS Ia0V 2}‘%
10pF to 1,060pF EI2 Series Valuu 4p sach
SMOKE AKD COMBUSTIBLE GAS DETECTOR—GDI £2-00

The GDI is the World's first semiconductar that can convert a concantration of gat
ar smoke 'lnto an ele:trxal signal. The sensor decraasas its slectrical resistance when
it abszorb: d or bustible gatas sueh a: hydrogen, carbon monoxide,

propane, alcohel, Norch Sea gat, a3 well as carbon-dust containing air or
smoke. This decreass iz usvally Iarge <nough to be utilized without amplification.
Full details and circuits are with each d
Detector GDI, £2  Kit of parts for detectors mcludmg GDIl and P.C. board but
excluding case. Mains operated detector £5:20. 12 or 24V battery operated audible
atarm £7-:30, As above for PP9 battery, £6-40.
PRINTED BOARD MARKER 97n
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow co
dry, and immersa théa bozrd in the erchant. Oh removal the circuit remains in high
relief.
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MAIL ORDERS : Some items have a postage and handling charge shown

against them. Where p. & p.is not shown the charae I3 13p for any selection.

GARLAND BROS. LTD

When both classes of Qoods are ordered the charge is 13p plus any p. & p. D{P'FO‘D akaﬂpwﬂy taﬂpa” 558 4a”

charges shown. (Qverseas extra).

Telephone 01-632 4412,

ALL PRICES SHOWN INCLUDE V.A.T.

SWITCHES

Standard toggle switchas:
.P.S.T,, 20p; 5W21--D.P.

Miniature toggle switches: SwWig—

S.PS.T_ Sip: SWIS—D.P.D.T. &ip.

Slider switches: SW3I—_DF.O.T.. I5p.

Miniature push button: $WI—5P.,
rated switch: S5WI(2—
.

Door swltch: SWi4—S.P. Press for off.
20p.

Wafer switchas (ronry)—--mp cach.
SW4—1| pols, 12 wa:
SW5—2 pole. & wxy
$YW6E—1 pole, 4 way.

PRE-AMPLIFIER

for mics. or guitars. On |
printcd panel complete with
standard jack socket. 9V d.c.
Input 50 k@. <Connection
data supplied, 70p.

|| LAMP FLASHERS

240V

Connect in series with lamp [ p &P

supply to flash approx. once ||
ptr second.
Type 8: 100W,
P.
A Type C: 500W,
ﬂ £1-36.

_PANEL NEON INDICATORS

| CONNECTING WIRE PACK l

| celours per pack.

CAR-CASSETTE VOLTAGE

STABILISERS
PUI2 for Phifips and similar caszerte

240V
NI—Rgund. 9mm diamecer, 33p,

NZ—Round, |8mm diamater, 284p. || recorders. Gives T4V scabilised outpur
MN3—Cblong, 31 x 7mm, 31p. || when  connectcd
ey e e R e 2V +or— E

CASSETTE ACCESSORIES | CHET L
Haad cleaning tape, in library casc, Lpluﬂ. £3.55 plus
1&p P. & P.
PUI2S, as above,
but for &6V record-
|| ers. Fittad with
coaxial power
connector, £3.-3%5,
plus 16p P. & P.

MAINS POWER su PPLY

(-5}
Cassatte rack with teak ends, holds |0
cassettes in library cases. T2p, plus 12p ||

Contains 30 fect (t:f stranded wire, 5

SW7-—4 pole, 2 way. —_— = PP75 for Philips and
SWE—4 :gl!. 3 WI;- ‘-"4 = = | RESISTORS iimilarzgueuel :'emrderL
) i A Carbon film Input 'V ac.; output
L Bpen | en e Ao et | Bt T
= s popular amplifisr h 5 " 3 £ o . [l plug.
GROOV.KLEEN Somolege. with- cormprshan: ifv.rT":.;ot..d AR YUY 2
siv i ol OwinE Y, 5 10w, 5 | e S S O e
de luxe model 42, £1-83, dazms (o e .l ner'en. BN ——— | ALUMINIUM BOXES
tons controls, ith lid d
. power  supply, CONSOLE CASES - Tobe L W0, Price P.&P
{ ete. Qur price In phlain aluminivm, ideal for mixers, || Gg7e Siin  23in M¥in 42p 16D
oniy £2.33, plus intruments, ecc. . GBB* 4in  4in  Ilin 42 I6p
| 13pP. &P Type W. A B C D Price P.P. | Gpoe 4;; in liin 429 140
e == in in in in in GRI0O*54in in  49p D
_——— GB20 B 9 3} 2 3 41% 3o | GBIl 4in 2iin 2in 420 p
CRYSTAL MICROPHONE || 10 WATT AMPLIFIER module || GB21 10 9 3% 2 3 £.74 33p | GBIz 3in  2in  lin 368 |5p
= GB22 12 3% 2 3 L1-8% 33p GBI3 6in 4in  2in  57p 20p
A very neat, sen. Input: 30mY into || 14 7 5 25 59 21
sitive mi:rophone 10k for 10W, l d| \ ggls B:: 6:: 3?,',“ ”; 7_9:
for hand or table S e _ | Gaie 1oin_7in 3in £100 29
use. ~ Complete Fow er Supply 12V £ ‘ * These sizes fie
with lead and 3-5 “ €4.70 plus 24p || ’ standard
mm plug. £1-00, P, &P, [ _ véroboards
DYNAMIC MICROPHONE PI.ASTIC | TRANSFORMERS "VEROBOARD
UD 130H OXES all with 0-250 Vol¢ primarias. 01 015
This unsitin quality microphone is HMiniature S x 3fin M“L;l: Halta:
uni-directional and is complete with | MME 6V, 500mA + V. S00m, x 5;;: 28 : 184p
mute switch and 20 foet of cable and MMI2 12V, 250mA + 12V, ZSOmA % 3}in uzp 253p
plug. 100-12,000Hz, Oual impedanea MM20 20V, 150mA + 20V, 150mA. {l3tindn 5 3I5p
6000 and 50k Q. Rt plus’I4p P_& P 17in x 2§in e s4p
l L.T. 17in x 3in £1:18 4p

£6:50, plus 24p P. & P,

Spot face cutter—A4p

A LTI & 3¥, |-5V—82p, plus 20p P. & P,
s T | L:::ru::nurucno'::f t% f{\y |3?;_982, Plus 28 PP &‘P Pins, either sixa, pack of 36—21p
. |-5A—%96p, plus o
SPEAKERS | BR1 i x S | LT4 g}x’ean_seru.:lu;a;ng;& el Byt 1y 36 way. 01434
- I . - I i way, 0- P
- i 32 1{".{':.‘:.. RS TP, s x | LTSI2-BAEV, IA—£2 0 pium 25p p. & P1[| 2 war OIS TTsp  TOwen 0070
e 2ins—37p. | Multi-rapped | BONDED ACRYLIC FIBRE
- :11-301’}9 3"}'5'20'1"30‘, AN B.A F. wadding, 18in wide, }in thick. The |d:‘;l
TAPE ERASER pm 3llp Po-s-zpo-swwv 1A—-£231, || ining, rf;d’,ﬁ"“,', :,f".ﬂ:’,f,‘";ﬁ‘,d CH
erases a whole reel of : — — = =
s e | CATALORUE | o 2R 252 i e
ac.  Full inscructions. ooty
42:20, plus 22p P. & P, 15p IO] ]A—‘l 16, plus 28p P. & P. Single, IS!; switch, 15p
o A e Lty [T i
= [ plus 33p
SCREENED CABLES POST FREE | gT 0 ettt 5B TBi 52510, 51 0. 100k .20k . 500k 0.
.S'_mlle for br:ua. audio leads, ace, i'vip yd. Sp-ak.r I‘T:t:hmg 1-6-16510 ‘. — —_
‘win, as above, common screen 10
Stereo, two cores, individually scr-en-d Iip yd. 8a ampl:ﬁer to 30 speaker, exc. BATTERV EL|MINAT°RS
Four cora with comman scraen 23p yd ' plus 22p P. & P. suitable for transistor radios and similar light
Four cora, individually streencd 30p current @ un men: |npu1: 240V a.c.
Coiled scr leads, 20 feat {ong tl 05 cach. = = = || Quepur: P9—3Y d.c.
e - = s e ke 4 Pr:oe(lés pluslSpP &P. e
—_—— MINIATURE P
PLUGS lELECTROLYTICS RESISTOR BARGAIN PACK
it w Tol 5% better,
535.1';3" i IouF g3V To Rl By b O D e eerements var” solaseions
BIN jonermien. i piE ey 7n o BE e of oTEE =
. 3 pi 4 o
. 15tp 4F &IV 7: 220uF lOY 1p AGNE‘"C COUNTERS
1440 §8uF 4V Tp 16V 8p || Brand new, neat, 48 volr,
B | isyp &8uF 63V Tp 220uF 25v 13p | 5 digit counters. 66p.
Rkt 24rem unscreened 10 Biend BD e el
jld‘k: %‘;mm ure‘ened ¢ I;p IS,J“F 16V 7= 30uF 4V Tp e e
I2CK, mm unscreene: - 10V
jut, :*mm ur:en:dd :;P :gﬁl;: :g\\‘: ;: ;gg:: !2V l;: CASSE‘I‘TE MlcROPHo"E
ack, {in unscreens P = 22pF 1oV 7p 330uF 63V 28p || Lo nce dynamic with rcmote
j“":' fin uree:cdr ed ;'_zz: SOCK.ETS 22uF 15V 7p 470uF 6-3¥  8p co::r:sT::f:ch Flt,;ﬁd 24mm and Hmm
e e A A PR O o
Phano. plastic ton 3ip  Comaxial, fush 0o || 334F le¥ T OhF 30V T
Phono, plated mezal 13p BN zp.n ) Wp || 33:F 40v 7p  630uF 63V 1p ELECTROLYTICS
Wander, red or black 3P D.N.3pin 10p || 47:F 4v 7p 680F 16V 15p 1uF 450v  2lp 1000u4F 50V 4ép
Banina 4mm, cad or black €3 B|IIN.5 pin, 180" 10p || 47:F 1OV 7p 680uF 25V 22p 2uF 450V 2000uF 25y 43p
D.I.N. 5§ pin, 2407 10p [ uF 15V Tp 680uF 40V 26p 4uF 350V 15{p 2000uF 50V 58p
LINE SOCKETS Jack, 2 mm 1lp 47uF AV Ip 1000uF 4V Bp Suf 450V .184p 2500 25V 50p
Jack, 3§mi b | 47iF v 8p  I000E IOV i3p 164F 450V o 2500,F 50V  &ép
Car aerial 15}p Jack, fin" unswmchcd 16f{p &8uF 63v  Tp 1000uF 16V 21p 254F 1SV Tip 3000uF 25V Sip
Co-axial 1 Jack, 4in switchad t18ip 58uF 16V Tp 1000uf 15V 28p A5uF S0V lip S5000uF 25V 66p
DN, 1 pin (speaker) 16§p Jack, sterao, awitched 68uF 63V 13p IS00uF &3V M5p NRuF 450V 30p 5000uF 50V £F:11
B.I.N, 3 pin 17}p Phono, single Sio 100:F 4V 7Tp IS00uF 10V 22p l SOuF 50V lip 8 -BuF 450V 20p
B..N. Spcn 186" 17{p Phaono, 2 on a scrip Tip |oouF OV Tp |SO0iF |6V 25p |00uF 50V 1Zp B-[6uF 450v 22p
DILN.5 pm. 240° V7o Phono, 3 on a strip 1 I svy  Tp 2200uF 63V 2ip 250 13¢p 16-1 450V 30p
Ja:k, téip Phono, 4 on a strip Hp ton,uF «V 8p 2200uf oY 28p 250uF 50V 1 16-32.F 450V  &9p
Jack, Hn urc-n-d p ‘Wander, single, rad or black O0uF &3V 15p 1300uF &3V 26p|| S00uF 25V 20p 32 450V S4p
Jaek, sterao, screcned 37p  Wandar, twin strip Tip ISO»F &3V Tp hiF 26p:| S00uF S0V ‘.'Jlxz SO0-50uF 350V  41p
Phono, plated matal 15}p Banana 4mm red, or black P 150uF 16V Tp i 1000uF 25V
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engineer a
better future

‘ A BETTER jop

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.LE.T. and we’ll send you full details and a free
book. B.I.E.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.LLE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a
day's pay, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . . bat it could be
the best thing you cver did.

Others have done it, so can you

“Yesterday | reccived a letter from the Institution informing that my
application for Associate Membership had heen approved. T can honestly
say that this has been the best value for money I have ever obtained - a
view echoed by two colleagues who recently commenced the course™.—
Student D.1.B., Yorks.

“Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects™. —Student _I A.O. Dublin.

“My tr'umnv with B.I.LE.T. quickly changed my earning capacity and,
in the next few years, my eamnings increased fourfold” —Student
C.C.P, Bucks.

AND QUT FOR YOURSELF

These letters— and there are many more on file.at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how employers seck. There's no surer way of
getting ahead or of opening up new opportunilies for yourself. Tt
will cust you a stamp to find out how we can help you. Write to
B.1.E.T. Dept. 8EE18, Aldermaston Court, Reading RG7 4PF.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know
about Radio &
Electronics
maintenance and
repairs for a spare
time income and

a careerfor a

better future.

};é'———cur OUT THIS COUPONem v s e sy

Tick or state subject of interest.
Post to address below, l

| MEGHANIGAI. Man. Prod.—cont. _ Constpuctional-cont.
M5 (Mech) O Quality Control o Buil l
Boucr Inspect. nship [ Building Drawing [
& Operatlon g swrekeeping [0 Bulld. Foreman
. Crafts [ Work Study a uﬁcnu-y&.!oln I
C&G Fal rlqat. 0O Waorks &Mumcwal
s Management [J

Enginearing Dl

Inst. Ene. & Tech. 0 & O Construction E
Inst. MotorInd. O DESIKD 0“5130 Surveyors
inten. Machine: O Institute
AMechanical Die &PressTool Clerk of Works [
Sheet Metal Work Deslgn O Counell Eng. 0
Welding Electrical Geology Dl
I -Draughtsrhan- Hydraulics
lELEGTRIGAL& eoMp ngnis. O Lost-of Bullders BI
ELECTRONIS SRR oy Ingt Works &
i) H gigeToolDes. O Painting & Dec.
Gggklec Bre [ Torn Drawing O publictiysiens [
I'ga.GEJee.E'fech. 8 RADIO & TELE- " lszg:‘fc%nglnﬁ:l; B
mpute ct. o
g’cc- g(q{hs & HE DOMMUNIGATIDN - Survcyjngmu g
ec. Science c& Radig/TV,
Blectranic Ens. 0 El(ictron?éﬁ ! 5 GENERAL
Electrical Eng. C&GTelecomm. Agricultural Eng. O
Install. & Wiring O O Councll of Bng.
Meters Prac Rad Elec. Inst.
| & Measuring (with kit) O Farmsclence
Instruments O RadloAmatcurs . &ge?ﬂéﬁg“' O
MANAGEMENT & Radio Servieing _ Pract. Maths
' PRODUCTION & Repairs 0 Pract. Slide Rule E:-I
I Auto. Control Radio & TV Eng. [ Pure : Applied I
Computer Prog. B Trans. Courga g Ref i atns . o
Elrc'cm'unlc_xDam 5 TV Main. &Serv. [ Rughggr'?wgn Bl
rocessing AUTO & AERD
Estimating O AeroEng. 0 '?‘gcis%ggp};ctcrs =
Foremanship O 4 MIMT Wri Dl
gmine o AECCE B omieae B
I{f‘s‘ Marketing B ‘Auto Hepair 5 University Ent. []I
anagement C&G Auto. Eng. [
I otrication O Garage i
N or.or'rrapd‘e\mn E]] Manag v O
tworx Flan 1A A 4
l Numerical Cont. £ l;domru‘:ghgﬁtla‘ Ul G.CE. I
o gsaeﬁe’ggﬂ-l g Mechanics a RIS
Personnel Man. 3 CONSTRUCTIONAL 380" &“A |
Production Eng a Architecture Iai‘:fl'lsos&%jsm

G and assistance in ONC/HNC. Erouppaises

l Ci aaccilng for many major exams, including

To B.1.E.T,, Dept. BEE1S
l Aldermaston Court, Reading RG7 4PF

l [NPRy el o | Ses
l Blog Caoluls Please

I OTHER SUBJECTS__ - -
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L

YOUR COMPLETE AUDIO-ELECTRONIC STORES

More of everything at tha right price. All your electronic requirements

within 200 yards—call and see for yourself.

BUILD
THE

~ FREE TEAK CABINET

FEATURES. New slim design with 6 - IC’s, IC
Sockers, 10 silicon transistors, 4 recrifiers, 2 reners.
Special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
—DEVELQPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. Onfoff switch indicator, headphone socket,
separate treble, bags, volume and balance controls, scratch and
rumble fllters, monoistereo switch, lrput seleccor; Mag. P.U
Radio Tuner, Aux. Can be alcered for Mic., Tape, Tape-head, etc
S:Pam list Ref. 90 on request).

onstructional details Ref. No. 21 30p

TEXAN

with com-
pleta kitsl

20 + 20 WATT INTEGRATED
i.C. STEREO AMPLIFIER

{As fectured in "’Praocticol Wireless""
Moy to August 1972)

ELECTRONIC KITS
Henry's introduce new hugs
range of audio and electronic
kit now in stock, everything
suppiied, !rumandeus valua,
Derailed lisc Ref. Mo, 14 on
request.

IC RECEIVER
ZNAl4  Radio integrated
circuit ag featured i m Pr-mal
Wireleas, Janvary |
Article Reprint Re!’ No. 19
TOp. Price £1-20.

BATTERY TAPE DRCK
Garracd 9 volt Tape Deck
with heads, cec. As previously
advertised. Limited quantity.
£9-50, post 30p.

P.W._ Tricolour
as per ApriliMay Y

- DESIGJWJTH

LEARN A LANGUAGE
Recorded Cassertes with step

by step phrase books.
French, German, Spanish
Italian. £F:36 per courae.

-00 per set of four.

- 1973, Parts list .
SPECIAL P&P 45P !:unnle'equat (S2A)
i DISCO SPOTBANK
KIT £28'50 COMPLETE WITH FREE TEAX CABINET o'mﬁ";"hf:::': 3 channel Disca Spotbank
' PRICE Designer approved kits distributed by Henrysi 14}* x & x 2" high :::frh:lsr:;‘v;:‘tgl:yny :ssy:hedlh:
3 P P

LOW COST HI-FI SPEAKERS ;rEs;r PE?UIJPNI‘ENTI _JUSKHS:IIE:;BM WHI-hH Eq(“pM.NT' 3
E2501 ocker Pencil Signal Injector £1- ices witl
'El"rrqr'l sm' w’itﬁ*}"é"o’rcfs"'“" Maenct | Se5pg  Pocke Pencil Signal Tracer £1-50 EIG DISCOUNTS plas

ohms ﬂ 20. Poze 22p.

TYPE 150 TC Twin cone ver-
sion £2-T3. Post 22p. A
TYPE 450 |0 watt with twin
tweeters and crossover.
or I5 ochms. £3-50. Post 25p.
TYPE 350 20 watt with tweeter

and ¢rossover, 8 and 15 ochms.

T £7-50: Post 28p.
FOLISHED CAEBINETS TSOTC 450 £4-60, Post0p.

ISﬂJ
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES & (Assembled 150 T/C) per pair £16-50. Post 70p
SERIES 8 (Assembled 450) per pair £18-95. Post 70p

ML-3 MW/LW
TUNER to BUILD

Uses Mullard Module, Slow
monnn tuning. Built in
ry. Ferrize aerial. Overall

size 77 x ¥ x 3:" TOTAL COST TO BUILD

£4-85; Post 15p. Ali parts sold separately. Leafiat No. &

T“BANDSPRIrAD'' PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Band;praad for extra s:l:m\nzy
Alio zlow motion geared tuning. 600
mW push-pull output, fidre glaxs PYVC
covered cabinat, car acrial. Attractive

| appearance and performance.
===’ TOTAL COST TO BUILD £7-98

THL33D Rebust 2ZK/Volr £4-55 with case £4-95
TEIS Grid Dip Mater 440 KHz-280 mHz £13-45 _
500 30 K|V Multimeter £9-

With leather case £10-50

200H  20K]V Multimeter £4-20. Wich case £4-95

AFI05 50K|V l"lultume:er £8-50. With case £5-50

U4341 DC M with tr tester with steel

caze 110

TE20D RF Gan-rltor 120KHZ-S00MHx £16-530. Carr. 35p
TEXD Audie Generator 20Hz-200KHz £17-50. Carr. 35p
Cl-5 3" Pulse Scops [0Hz—|0mHz £39-00. Carr. 50p
TE6S Valve Voltmeter 28 ranges £17-50. Carr. 40p

ALL NOMBREX MCDELS iN STOCK

PA-Disco-Lighting

UK's Largest Range—Write
phone or call in. Detils and
demonstrations an request.

DJ30L 3 Channal zound te light unit, 3KW. £29-
DJ40L 3 channel Mic (buile-in} to light., 3kW. us 75
DJ70S 70 ware Disco amp/mixer, £49-75

DISCOAMP 100 watt amp/mixer, £68-85
DHO55 30 watr Disco amp/mixer, az 25

demonstrations (for eall-
trl) end GUARAMNTEES.
FREE—24 page dertailed
brochure {Ref. No. 17).

You can sana the savings!

HIGH SQUALITY

The bek UK low noize tapes

we At a sp::ul price,

*Living Sound’ cassettes meat

the highest international

standard (IEC . Fantastic
price savings.

3 l 6 110

Iler for | for

_———

Ce0  |1-00/1-8012-80
coo  |I-332-5704°20
c1g.o t-621-15'5-00
Eull

Mo abyEHlnpu-.la y o..
Hanry":.

Anti-Feedback Qualicy Mic:, £11:50
D 50 watr PA Amphﬁer £43-95
70 wate £52-7

160 ware £63 00
GROUP 300 150 wai "Group” Vzlve Amplifier £86-00
FIBRE OPTICS LIGHTING — MICS. EFFECTS. PRO]ECTORS
SPOTS. DIMMERS — STANDS. HIXERS SPEAKERS
Everything for PA . Disce — Lighting.

FRE Stock List Ref. No. 18 -

® PORTABLE DISCOS — DETAILS ON REQUEST

® CREDIT TERMS FOR CALLERS

p.p. 320. (Bactery 12p).

CATALOGUE

2 AN Fully decailed and  iffus-

L) tratcd  <overing  evary

RS aspect  of Elcctronics—

B plus daca, cirguits  and

HA[][[] LiD. iaformation. 10,000 Steck

lines at Special Lew Prices
and fully Guaranteed.

Fost

Fey
A

BUILD THIS YHF FM TUNER
5 TRANSISTORS 300 kcfs_ BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION ‘MONO
AND STER|

A popular VHF FM Tuner for qualizy
and rnup:ion of mona and stereo.
Thers is no doubt about it—VHF FM

ULTRASONIC
TRANSDUCERS
Oper-nn at 40kefs up to J00
yds. ld=al remote switching
and signalling. Completa with
data and new 1.C. circuits.
£5:90 per pair. Post [0p.

MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREC

'I7* Righ Impedsnce #£2-00
*18° Med. Impedance £2-00
‘36" Med.-Low Imp. - 50
Erase Heads for abave 735p

'63' 2 znck meno~
Hi Imi £-78
“43° Eme Hezd for above 73p

gives the REAL sound. A!l pares sold
separately. Freo Leafler No. & 7.
TOTAL £6-97, p.p. 20p. Mk. | Decoder Kit LS 97

Built IC Decadzr £6-50. Tuning mecer unit £1

Mains unit for Tuner andjor Decoder PS&6/12 915. Pest 20p

7 SEG & NIXIE TUBES
{Post ISp per | to.8)
XN3, XN!3, GNE 09 sida

yiew with dara, 85p
GNP.7, (_ENP-G 0—9 Tide view

PRICE Paid
(40p FOR CALLERS)

PLUS! FIVE 10p
VOUCHERS

Send to this  address—
HMENRY'S RADIO LTD,
(Dept. PW) 3 ALBEMARLE
WAY, LONDON, E.C.1.—
{or caralogue by post only,
All other mail and allers
tn 303" see below.

-

7

r

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS!

with di potnts and data,

5p.

3015F 7 seg £2 sach. £7 per
4 with dara.

12 and 24 hour clock circuits
Ref. No. 31 [Sp.

Z30 £3-57; Z50 £4-37
STEREQ 6¢ PZ5 £3.97 g £ -
£7-97; PZB £4-77
37 PACKAGE DEALS
PZ& £6:37; S i
Transformer for PZ8 £29S 22230, Sterec 60, PZS £15-95

Active Filter Umg £4-45
Sterco FM Tuner £16-95
IC12 £1-80;: Qlé&'s £15 pr.

Pact etc. 20p per item

2xZ 30, Stereoc 60, PZ6 £18-00
2xZ50, Sterec 60 PZB £20-25
Transformer for PZ8 £2:95
PROJECT 605 KIT £]9-95

Miniature Amplifier

5 zransistor. 300mW ofp.
Firted volume and sensizivity
control, 9 wvolt operated.
£1-75 each PjP 15p.

VAT subjectto VAT).

ARl prices are exclusive of 109 VAT
which must be added to all orders inc.
carr/packing. (Note: Catalogue Is not

EDGWARE ROAD, W2

RADID
LIMITED

See earlier page of this magazine for
transistors, 1.C.'s and Semi €onductor
prices—latest list Ref. no. 36 on request.

E & OE

Quality Slider Controls
60mm_stroke singles and
ganged. Completawith knobs.
5K, 10K, 25K, 00K, 250K,
500, | meg, Logand Lin. 40;
each, [0X, 25K, 50K, 100K,

OK, Log and Lin ganged.
&0p each.

404-406 Electruluc Components and Equupment 01-4028381 | Opers Sam-Gom
354-356 High Fidetity and Tape Equipment01-34025854/4736
309 PA-Disco-Lighting High Power Sound 01-723 6363

303 Special offers and bargains store
Aff maii to 303 Edgware Read, London W2 1B W

& fays a week
{308 closed
Thursday)

Ali stores open
aliday Saturday
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