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i An exciting hobby.... for everyone
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Another sound dimen-
sion for guitar or organ




WITH AFTER SALES SERVICE
ROAMER 10 WITH VHF INGLUDING AIRGRAFT

10 TRANSISTORS.9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND

BEuijlt in Ferrite Rod Aerial for MW/LW. Retractabié, chrome plated T section Teleacopic
Aerial, can be angied and rotated for peak ahnrt wavc and VHF listening. Push Pull output
wsing 600mw Transistors. Car Aerial and Tape Record Sockets. 10 'h‘nsmon plun 8
Dijodes. Fine Lone moving cofl speaker. Ganged Condenser with VHF section:
Beparate cofl for Afrcratt Band, Volume on/offl. Wave Change and tona Control., Attractive
Case In bisck with sflver blocking. Bize 9¥ X 7% x 47. Easy 10 tollow Instructions and..,
diagrams. Parts price list and plans 30p (FREE with parts).

Total building cost

£9'39

P.P. & Ins 52p

(Overscas P. & P. £1-05)

{ ROAMER
SIX

& Tunabls Wave.
banda: MW, LW,
8W1, 8Ww2, BWs
Trawler, bandplue
a0 ¢xtra Medium
waveband for
easler tuning
of Luxemboneg
ete, Senaitive for-
Hta rod aerial and
telescople  merial
for Bhort Waves.

NOW WITH
VARIABLE e

L I =
TONE CONTROL bands: M1, BW3,
LW, B5W1, B™2,
B8WS and Trawler

7 Turabls Wavebands: W1, MWw2, LW, W1, 8W32,
8W3 and Trawler Baud. Bullt in Ferrite Rod Aerial
for MW and LW. Retractabie chrome plated Tele-
scopic aerial for Bbort Wavres. Pnsh pull cutput using
800tW teanaistora Car serial and Tape record aocketa
Belectivity switch. 8 transisiors plus 3 dlodes. Fine tons
moving coll speaker. Air spaced ganged tuning com-
denser. Volumefon/off, tuning, ware change and tone
controls. Attractive case in rich chestn s with
gold-blocking. Skze $ x 7 X 4in. approx. Eamsy to
follow iosiructions and < . Parts price lst
aod plans 25p (FREE with parta).

Total bullding cost o . P,
{Oversean P. & P. Sol'oﬁ) £ l .68 IPM.PG?D.

Band. Extra Medfum waveband provides ensfer tuning
of Radio Luxcmbourg, ste. Buflt in ferrite rod serial
for MW and LW. Retractable 4 section 24in. chrome
plated telescopic aeris) for BW. Backet for Car Aerial.
Powerful push-pull cutput. 7 transators and 2 diodes,
fine ton¢ mo¥ing oofl speaker. Alr spaced ganged
tuning conodemser. Volumwe/onfoff, tuning and wave
chnnsn controls. Attractive case with carrying bandls
Biza 9 X T x 4m, approx. Essy to follow instruoctions
snd diagrams. Parts price list and plans 25p (FREE
with parts).

e £ 6 58 B

3in. Speaker. 8

mages—8 transistors and 2 aiodes. Attractive black

<ase with red grille. dial and black knobs with pollshad

metal Inserta. sm 9 % 531 % 2%in. approx. Plans and
parts price list 25p (FEEE with parts).

Total bullding costs P,
{Overseas :. &P. ?1-05) £4.38 fnfslip

POGKET
FIVE

3 Tunsble Warebands:

MW, LW, Trawler Band

with exiended M.W.

band for assier tuning

6f Lurembourg, ete.

7 stages—0 transistors and 7 diodes,
supersenaitive ferrite rod serial, fine

tone moving coil er. Attractive black and gpold
case. Bize 5§ % 1} X 3}in. Plane arnd parts price
list 15p (FREE with parts).

Tota butong coste £0.50 7.3

TRANSONA
FIVE

5 TRANSISTORS
AND 2 DIODES

8 Tunable Wavebands:

AW, LW end Trawler Band.
7 etage—b5 transistors and 2 diodes, ferrits rod aerial.

tuning eondenser

volumo control, #fine tons
mavlng enf] apeaker. Attrastive case nth

rpeaker
grille. Bize &6} x £ 3 liin, Plans and parts price
tist 15p (FREE with pacts).

Total building costs . P.
(Overecss .g.lk ll’ 605]1) £2.75 Eu?%&p

FROM EASY
CONSTRUCT.

Tuning Condenier:

adio

“EDU-KIT”

8UILD RADIOS,
STA
UNITS INCLUDING M.kSTER UNIT TO

COMPONENTS INCLUDE:
8 Volume Controls: 2 Slidar

Bwitches: Fine Toné Moving Coil Spcaker: Terminal
Btrip: Ferrite Rod Aerlal: I
ttery Clips: 4 Tag Boards:

10 Transistors: 4 T)lod Rull!on l
" Capaciiors: Three e K.nobu. Units once
constructed are detachable from Master I
Unit, casbling
tatare use. Ideal for Schools, Educational I
Authorities and all those interested in

construction.
Parte price list -nd plans 26p
(FREE with parts

.:M PLIFIERS. ETC., 1§

DIAGRAMS. FIVE
l Res. no. 788372

2 Plug's And Bocketl

them to be stored for

All parts including P.P. &
(Overseas P. & P. £1-05) Case and Plans £6 05 Ins. 33p IName .o
-
FULL AFTER Y * Callars side entrance * Lavells’’ Shop l
SALES * Open 10-1, 2.30-4.30 Mon.-Fri. 8-12 Sat. !
SERVICE PLEASE NOTE: ALL PRICES INCLUDE VAT = 8-

|»I enclose £ ... .
ROAMER TEN O
ROAMER EIGHT []
TRANSONA FIVE[]
POCKET FIVE [J

lParts price list and plans for ... .. -

IAddress......,A,,,..~A,.,.,,....,,.........‘

TRANS
EIGHT

B TRANSISTORS
and 3 DIODES

L} '!.‘nnl.bl- Wave-

Seusitive ferrite rod merial for M.W. ang L.W. Tels-
scopic aerial for Sbort Waves. 3in. Bpeaker. 8 tmproved
type tranelstote Hlus B diodea. Attractive esse In

tary tery
life. Araple power to drive & larger speaker. Parts
price List acd plans 257 (FREE with parts).

Total building costs P
{Oreracan P.,& ; tol-mi) £4.95 [pnra;n

RADIO EXCHANGE CO

{ 61a HIGH ST.,

please send items marked.

ROAMER SEVEN |
TRANS EIGHT 5|
ROAMER SiX O
EDU-KIT O

. (Dept. E.E.22.)

c‘——————_;————-——-———-g—————

BEDFORD, MK40 1SA. Tel. 023452367 |
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HOME RADIO (Components) LTD , Dept. EE, 234-240 London Road, Mitcham,CR4 3HD . Phone 01-648 8422

COMPRESSION TRIMMERS

3 ibl
s¥-WE STOCK THE LARGEST RANGE IN THE UK. (’?.?‘Esdmée;)

Here's a page from our Catalogue showing a
few typical types

o

TPI2 3001000 PE 199
TP mehes S 01250 PF. SR To
TPT\O 5@—1@ pF

TP‘

TP

The Famous Home Radio Components Catalogue
lists 6,785 items=1750 of them iflustrated.

The Catalogue costs 55p plus 22p post r - E e em Es e e S e e o e am g
and paChng' Every COpY contains ten Please write your Name- and Address in block capilais I
vouchers each worth 5 pence when used I
as directed. Regularly up-dated price lists Lo x
are supplied to you free o R N i
* Send ADORESSEC 1oy, " ot NI EE o 1
TR POST THIS COUP OGN :
(FIEIGY  with chequeor PO.for 77p. P N T :
| HOME RADIO (Components) LTD. Regd No. I
helleelaligy pla s Lo gl o . Dept. EE 234-240 London Road, Mitcham CR4 3HD {ondon
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QUALITY STERE

The STEREO 20

The 'Slereo 20' amplifier.Is mounted. ready wired and
tasted on a one-plece chassis measuring 20 ¢m X 14 cm
% 55 ¢m, This compact unit comes complete with onj
off switch, voluma control, balance, bess and treble
controls, Attractively prinled front panel and matching
conirol knobs, The ‘Slereo 20' has been designed to fit
inlo most turntable plinths without interiering with
the mechanism ar, alternativeiy, into a separate cablnet.
Gutput power 20w peak Input 1°(Cer.) 300mV Inta 1M
Freq. res, 25Hz-25kHz  input2(Aux) 4mV into 30K
Harmonic distortion Bass control  +12d8 at 60Hz
typlcally 0-25% at 1 watt Treble con. £ 14d8 at 14 kHz

£13°48 free p. & p.

e STABI

MODULE

O AT BUDGET PRICES!

LISED POWER

SPM80 £3-95

APSD espec!ally desllgned to puwg[lg of fhs 5!.50 Amplifiers. up to 15 watt

latest clreult technlgues

(r.m.s.) per

Maing Transformer
Size: 63 mm x 105

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

019, DISTORTION

: Freguency Response 15Hz to 100,000—1d8B.

Load—3, 4, 8 or 16 ohms.
@ Supply voltage 10-35 Volts, ]
@ Distortion—better than 0-1% at 1kHz
@ Signal to noise ratio 80dB.
@ Overall size 63 mm x 105 mm x 13 mm.

Tallor made to the most stringent specifications using top quality com-
ponents and incarporating the latest solid stata circyitry the Al
conceived to fill the need for all your AF. amplification needs.

FULLY BURLT-—-TESTED—GUARANTEED.

L50 was 3. Magnetic P.U,
All input yoifages are for.an output of 250mV.

BRITISH MADE only £3-58 each

BI-KITS

TYPE PA100

PA10d, which also has a STEREO/MORO
tinuously variable bass and treble controls.

SPECIFICATION:
Frequency response
Harmonlc distortion
Inputs: 1. Tape head
2. Redio, Tuner

better than 0-1%¢
1:25mV into 50k
35mV into Bk
1-5mV Into S0KQ

‘Tape and P.U. Inputs equalised to RIAA cul
within 148 frem 20Hz to 20kHz.

Please send afi orders d rect to warehouse and despateh degartment

Bullt to a specification and NOT a price, and vet still the greatest value on the
market, the PA100 stereo pre-ampilfier has been conceived from the iatest circuit
techniques. Designed for use with the ALS0 power ampllfier systam, this quality
made unit incorporates no less than elght silicon planar translstors, two of these
are specially sefected low nolse PNP devices for usa In the input stages.

Three switched sterec inputs, and rumble and scratch filters are features of the

20Hz—20kHz +1dB

SPECIAL COMPLETE KIT COMPRISING 2 ALSE's,
1 SPME0, 1 BMTS0 & 1 PA100 ONLY £25-30 FREE p. &p.

incorporating complete short circul 'prut-cﬂun. With the addition of the

MT30, will provide outputs of up to 1-5 amps at 35 volis.
mm x 20 mm. These units enable you to bulld Audio

m.
Systems of the highest quality at a hithesio unobtainabla price. ldeal for
many other appllcations d Disco S
intercom Units, etc. Handbook availlable. 10p.

TRANSFORMER BMT80 £2:15 p. & p. 27p.

STEREO PRE-AMPLIFIER

¥ , Public Address,

switch, volume, balance and con-

+15dB at 20Hz
Treble control +15dB at 20kHz
Fliters: Rumble {high pass) 100H:

Scrateh {low pass)  BkHI
Signal/noise ratio bem;rslhan +65d8

Input overload
rve Supply + 35 voits at 20mA
292 x 82 x-35 mm.

Dimenzlons
only £13'15

Giro ¥o. S88-7006

Bass control

BI-PAK, PO.BOX 6, WARE, HERTS

Guaranteed Satisfaction or Money Back

VERUBOARDS GIVE A PROFESSIONAL
FINISH TO YOGR WORK

0.1"and 0.15 pitch, plain and copper
clad universal circuit boards.

AVAILABLE FROM YOUR LOCAL RAETAILER
TRADE DISTHIBUTOR N, Rose {Electrical) Lit.. Loncon, W.LC.1.

VERO ELECTRONICS LTO.
ind ustrial Esfate, Thansics's Ford,
SO53ZA Feli Chandiors Ford 1977

394

INSTRUMENTAL
AUDIO
EFFECTS

SUPER “FUZZ" UNIT KIT. CONNECTS
BETWEER GUITAR & AMPLIFIER. OPER-
ATES FROM $v BATTERY (not supplisd).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £285 post paid.

CREATE “PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY ({not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-86 post paid.

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

DABAR
ELECTRONIC
PRODUCTS

98a, LICHFIELD STREET,
WALSALL, STAFFS, WS1 1UZ

A DEXTER

DIMMASWITCH

ALLOWS COMPLETE

S

LFHTINE%EONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to Install” unit or “simple 10 assemble™ kit. Two
models are availabie comrolling up to 300W or
B00W of all lights, except Ruorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
maodels have built-in radio interference suppres-
sion. 600 watt £3.52 Kit form £2,87
300 watt £2.97 Ki form £2.42
All plus 12p post and packing
Prices include VAT. Please send c.w.0.to

DEXTER & COMPANY
5 ULVER HOUSE

A5 SUPFLIED
TO h.M. EOVEREMENT

19 KING STREET
CHESTER CH1 2AH st
Tel: 0244-25883 e
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. The Japanese . #*

- haveaYen 2,
for it. '

in case you are not familiar
with Japanese:
Our distributors in Japan are telting their
their customers about the importance
{when soldering 1.C.'s and transistors)
of the fow leakage of our Model X.25
soldering irons.
Modal X.25 —25 watt sells at £1.75 + P & F 8p VAT18p
Model G —18 watt £1.95+P & P Sp V.AT. 20p

Model CCN —15 watt miniature iron £1-95 + P & P SpVAT 20p

Ask your usual wholesaler or retailer for Antex irons or
/ if you have any difficulty. send the coupon 1o us direct.

i P % From radio or elsctrical doalers, -\\
c&r accessary shops or in case of
difficulty direct from:
! ANTEX LTD, FREEPQST
i PEYMOUTH PL1 1BR
{no stamp required) Tel 0752 67377,
I ; 1 Pleoase send the
Plaass send the following: _......... ... __. " ANTEXcolour catalogus,
1 enclosa cheque/P.0./Cash {Gira No. 258 1000) -............ ey aaee i el s
I e i = A £ N A b - P
ADDRESSEEs= =7 £7 - Sea 0L =2 e ia ML~ T et Ty S0 AL Y,
\ \ iy : Reg. No. 393694
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7TEHMS Retail mail order subject to £1-00 minimum order. Gash with order only.
Trade and educational establishments M{AC on application (minimum £5-00).

Postage 10p inland, 25p. Europe.
GUARANTEE: All goods carry full manutacturer’s warranty Get in touch
today for a complete run-down of devices available trom SCS (inciude SAE)

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

Device of the Month NES40L

Compatible device

= 35Watt Amplifier o MC' 339P
% "-:’ The Signetics 540 3
- is a monolithic, From Motorola, a
el | - class AB power monolithic dual
i '3‘3- I = audio amplifier stereo preamplifier
=3~ designed for low noise
I_'.L_‘.,. specifically to preamplification of stereo
. i drive a pair of audio signals. Justlook at some of these
o ={% .. complementary et
™ output transistors. % Low audio noise
This device features: internal current limiting; low * High channel separation
standby current; high output current capability; * Single power supply
wide power bandwidth; low distortion — features i SEI"‘ ‘:;T;\'ﬂ'g‘:gﬂggfjiiher
which make this device ideal for use as % Emitte: follide oLt

an audio power amplifier.

Signetics power driver Nes4oL (
Yours for just

including application notes.

Motorola monolithic
duel stereo
preamplifier

including applications notes.

KITS FOR IC12 AND IC
TOMORROW

Except for the power kits and speakers
all Hams sult both integrated clreuits.

DELUXE KIT

Includes all parts for the printad
circult and volume. bass and treble
controls needed to camplete the
mono version £1-45. Stereo version
with balance controf £3-30.

POWER KIT FOR iCt2
A sat of components to construct a
28V 0-5 Amp powar supply £2-27.

SINCLAIR 1C12

PLUGS

Pack 107 5 pin Din

Pack 108 3 pin Din

Pack 135 } Jack

Pack 130 L Jack Stereo

Pack 103 Loudspeaker Plug l7p
Pack 100 Phono Plug Tp
Pack 230 3 pin Socket 15p
Pack 236 5 Pin Socket

Pack 234 E/speaker Socket

CASSETTE TAPES
Audm—Mzgnem: C6O
£1- 00|£I 901920 | £6- 30

Cassette Caddy £1-20
Cassette Head Cleaner 35p

ZONAL ILFORD TAPE

57 Standard 6001t
53" Standard 900ft

Max supply 28 Voils. Power 6 Watts
Complete with free printed Cir-
cunl board and 44 page Instructlon

f READY MADE LEADS v e A
3 pin to 3 pin Din 7” (Plain boxed} 1200ft T TOWORROI Also sultable Sinclair PZ5 £3-87.
3 pin to open end 77 (Westminster Boxed) SWARNKLEY | w—
5 gin to SPyin Din ,1800fc. : g Eca e B AL A s
5 pin to open end 7” Reel of Leader Tape e ALHRID (! i A set of components o construct a

{Blua of green)

5 pin to 4 phono plugs
Spleaker lead Din to spade

MICROPHONES

AKG DIO9

AKG D202EI

AKG DIs0C

AKG DIS0E

AKG D224

Sennheisser MD2IIN

Sennheisser MD413N

Sennheisser MD42 N

Audic RMS7F Radio Mike
£210-00

Extension lead Din piug to
socker i2ft. 70p
All leads approx. §ft. in length,

DIAMOND STYLI

(Send SAE for complete list)
BTA; STA; 9TAHC; GP9I;
ST4; ST9; EV26; GC8

All at B0p each.

Double Diamond £1-25.
Diamend suitable for Orbit

amplifier. Simllar to tha above but
operates al 35 Yoits max. supply and
gives 12 Watls rms output. Manu-
factured for us by a Ieadlng "Tl!h‘

our instructions and a 6 month
guarantee. but no printed circult,

SINCLAIR EQUIPMENT

35V 1 Amp power supply £2-97.

LOUDSPEAKERS FOR IC12
8 ohm types. 5 £1-09. 5" x 8° £9-45.

PREAMPLIFIER KITS

Type 1 for magnetlc plckups, mics.
and tuners with 3 position equalisa-
tion switch. Mono model £1-26.
Stereo model £2-20. Type 2 for
ceramit of crystal pichups. Mono
&0p. Stereo £1-2

SEND S.A.E. FOR FREE LEAFLET
ON KITS AND TEBAI

NM?.Z; G800; M3D EZB e?‘h_ %3205 z.g:g g;rggw £7 80 S.DECS AND T-DECS
HEADPHONES SPEAKERS o e i N
Sennheisser HD414 £10-60 | EM.I 350 Kit 8ohms  £8-20 Teanst f pzﬂm 5. T-Decs £2-82
AKG K50 £6-50 | EM1 450 Kit 8ohms  £4-50 Project 60 funer £18-80. e icx ARRES
Beyer DT48S - £35-00 5 Project 805 £18-90. CarFIars £1-20

RECORD CARE
Cecil Watts Dust Bug
Parastatic Dise Preencr
Antistatic Fluid

Dust Bug Spares

CARTRIDGES

Goldring GE0O

Orbit NM22

Shure 75,’691_ HE (D)

Sonotone 9TA 13)
(Brush & Roller) Sonotone 8T4A (Dia)

Prices inc YAT and Post. Ronnette 105 {Dia) £1-25

J: ). Francis (woob Green) Ltd.

MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CM!7 GRS Tel: Matching 476

£1-20
45p.
20p

15p

£6-00

—— e
PROJECT &0 KIT

EXECUTIVE

CALCULATOR £5B[
Qur extremely popular kit contalns
the extra capacitors, din plugs and
sockety, cables and {luseholder
needed to complete Project 83.

e

1C RADIO CHiP TBAGH £2-10
The World’s most advanced IC radio
chip. Containa RF Amp, oscillator,
mixar, IF Amps, wide range AGC
circuitry and voltags stablliser. With
data £2-18. Send S.A.E. for free
leaflet. Kit of reslstors, capacltors
and IF fliters £175 extra.

396

L officlal
—

SWANLEY ELECTRONICS
32 Goldsel Rd., Swaniey, Kent BR8 BEZ
Poslllga 10p per item. Piease add 0% extra fo total cost of order for VAT.

redit orders from schools ete. welcome, Full lists t0p post ire-

Send S.A.E. fo: free 8 page book on IC TOMORROW, IC12 kits and TBAES

Everyday FElectronics, August 1973




MAIL ORDERS: Some items have a postage and handling charge shown
againstthem. Where p. & p.Ts not shown the charge is 13p for any selection,
When both classes of goods are ordered the charge is 139 plus any p. & p.
Telephone H1-692 2412,

charges shown. (Oveisaas extral.

ALL PRICES SHOWN

SWITCHES

Standard toggle switches: SW20—
5.P.5.T.. 20p; SW2I—-DF.D.T 25ip.

5.P.5.T., 46p.

Wafer switches {rot
SW4—| pole, 12 way.
SW5—2 pole, 6 way.
SW6—3 pole, 4 way.

Ary}—264p each.
A

INCLUDE V.A.T.
PRE.AMPLIFIER

for mics. or guitars. ¢
printed panel complete with

Connect in serigs with lamp

Type B:
44

GARLAND

BROS. LTD

DEPTFORD BROADWARY, LONDON, SES 4N

PANEL NEON INDICATORS
v

On | 240

N|—Raund, 9mm diameter, 33p.

:u;eltes in library cases. 72p, plus 12p i

?ac::r switch: SWI4_5 P, Press for off. T P A E e il A : :g‘:iz’lzi“Edp::::
Bctisccend. 10ow. | CONNECTING WIRE PACK | connector, £3.5%

Containy 30 feet of stranded wire, §
colours per pack. iIp.

SW7—4 pole, 2 way. > e PFI5  for Phiflips and
I SW8—4 pale, 3 way. = = RESISTORS similar :as::zle :-‘;cordm.
| Carbon film Input 240V 2.c.; output
= —_—— E:\ 10‘1‘0I B?VRVGAII:r :& 5% igheacability,  E12  values. || T4V d_gz_w‘ Ficce e
ts popular amplifier i ; L 1P WY, : 2W, & pin, plug, -
GROOV-KLEEN complete with comprehen- wire-pwotnd Ll » %ip ip DL"'? Iép P. & P. >

CAR.CASSETTE VOLTAGE
STABILISERS

PUI2 for Phifips and similar cassette

ini i - standard fack socket. 9V d.c. . NI—Round, 18mm diamezer, : recorders. Gives TV suabilised output
;"""w'ﬁp‘v"ﬁ-'vﬁ gs:g;hg-T S:‘Vpla— Idnpux Solkn.n Connectian Nl—Ob‘:nnx. il Imm, 32p, < Whel“zvfi"""“g
' S ste gy =iy s a2 supplied, 705, = e = o or—
Slider switches: SW3_D.P.O.T., 15p. car circuit. Fitted
Ministure push button: SWI—SP.. e ‘ﬁﬁfsﬁﬁ::ng paC .nS|$b0RIE5 with 5 pin. 240"
i al %

14ip. LAMP FLASHERS g ¥ e s Tt e

oot oparated switch: SWI2— 240V Cassctta rack with teak ends. halds 10 || pui2s, a5 above,

butfor &Y record-

plus 16p F'.&P;_ v
MAINS POWER SUPPLY

i d book  showi : 5 — =
de luxe model 42, £1-83. sircuies “for mona.."sereo, | S 10OV e e o es
tone controls, wich lids and tcrews
L | e i Sl e e miser | T B o, e v a
AT Rt i et e e e
13p P. & P. Trpe W. A B C D Price P.P. les- 4in  2in  lyin  41p |;p
= i x - e il = o in in in * 5L 4 144 49 I
R == - G820 B 9 33 2 3 LI-se 33p | Sl Ae L ap 0
CRYSTAL MICROPHONE |, 10 WATT AMPLIFIER module | GB2t 10 9 3§ 3 1 £1.74 3o | GBI2 3in  2in  lin  38p I5p
- A very neat, sen- Input: 30mV into G812 129 3 2 3 €1.89 33p GBI3 6in  4in  2in  S7p 20p
sitive microphone 10kg for [OW, lal [\ g 2 gme BD D
hand 1 40 — 16,000 Mz GEBI5 Bin  &in  3in 8% 29p
for hand or tasle Output: 381605 = — 1 GBI6 10in_ 7in 3in £'00 293
use. Complete Power §u9ply 12V P. &4l ¢ These sizes fic
with lead and 35 £4.70 plus 24p b ’ ) a | seandard
mm plug. £1-00. P.&P. varcboards
DYNAMIC MICROPHONE PLASTIC TRANSFORMERS [ VEROBOARD =
UD 130HL . BOXES alt with 0-250 Violt primaries. o1 oIS
= : i e I gize Matrix Matrix
his sensitive, quality microphone is Hilature | 24 ;
uni-directional and s cnlm;l’:l: wn't'h ' HME Y, S00mA + 6V, 500mA. lgi:z : g?r:“ ui; i:ip
mute switch and 20 feet of cable and || HMMI2 12V, 250mA + 12V, 250mA. 3%in x 33i H 18
plug. 100-12,000Hz. Dual impedance MM20 20V, 1S0mA 4 20V, [S0mA. HE: & 5“"" n‘:’P “pp
60017 and 50k Q. _ ﬂ:! G [ Lt IZin x 24in o e s
. in x 33in J ]
£6.60. plus 24p P. & P, for | canstructional || LT1 6:3V. 1-8Y_82p, olus 20p P. & P, || Soet fuce éumr—ut
——— AE T Whita, li% ?—ZJVV. IJ;\—’gg; nlt;s Zg "é &&Pﬁ | Pins, either sizs, pack of 36—11p
. ieh 1 . |-5A—96p, plus 28p P. & P. :
SPEAKERS BPY dfio e | LTA VW IA el sl o b e, | SRS soppestony: 18 war. 011 st
: . % . 0 p, plus q L . 0-15—% 16 , D-15—.
= i | e | ROSRRSRAE G RS, g
2%in 800 2ins—37p. Multi-tapped  BONDED ACRYLIC FIBRE
— i ,'u"”;';‘p 1215202430, 2A—a215, || g 4 ¢ yadding, 18in wide. lin chick.  The ideal
o 3 o /| ining for speaker enclosures, P per vy A
TAPE ERASER :‘IIEOB’]Ip P?-g-zvf-]ﬂdﬂ-&)\’, 1A—exar, | PLe Iyd 14p; each excra yard 4p,
T i e BATM.[]BUE pius Yip B A P SOV, IA—D, | G NTROLS
Ee Rt 2 JOUL | ouitie 2 Ezrol
i B L A S 15p CT/o1 1A—£I-18, plus 280 P. & P. || Single, less swi
— sk i U LT
—_— —_—— — E n . .
SCREENED CABLES POST FREE J STio3 4a— P e AL 2 G Sk 10k 8 28k 0, S0k 0, 100k 2, 250k 2, 500k Q.
< [ X 4

Matching 3-8-16 1} ’
Example: 16 speaker to 85 amplifiar.

80 smplifier (030 speaker. sic. g |l BATTERY ELIMINATORS

Single for mics. audio leads, erc. 3ip vd.
Twin, as above, common scraen 10p yd

Stereo, two cores, individually screened Hp yd. i

Four core with eammon sercen 23p yd. ! plus suitable for transistor radios and similar fight
Four core, individually screened 30p yd. current aquipmenc, Input 240V a,c,
Coiled screenad leads, 20 feet fong £1-05 each. —_— == [ Qutpuz: PP6 6V d.c.; PPS—9V d.c.
' e === - | MINIATURE A D BB Gl — - o
| PLUGS JELECTROLYTICS | RESISTOR BARGAIN PACK
5 : A o, E
: ot "t e o T TV o P e s A S C
| DLN- 2 6in (speaker) 1ip Ty ISOMF cov 135 || enly 50p. ! S
LN, 3 pin 1 = =
OIN 4pin 15}a LN 78 B & 75| MAGNETIC COUNTERS
I D.1.N. 5 pin, 'w,, 143p 68uF 4y 7Tp 220pxF 16V ° 8p || Brand new, neac: 48 volt,
|| olNE pitate re G s-aﬁ; R R A oy 130§ digic counters. sep.
ERaE 10uF 25V Tp g
jzek. 24mm unicreened  l0p [ l0uF &V Tp  204F &3V 23p
I e ten s s
Jack, 3tmm sereened 13p |§,“_.|= 63V 7: 330LF 1ev 135)| CASSETTE MICROPHONE
lack, 410 unseresned 139 O ETS pfF 10V 7p J0uF 63V 28D | Low impedance dynamic with remote
Jack, din screened 2p SOCKET -l uF vV 7p 470uF 63V 8p | eontral switeh, Fittad 24mm and 34mm
Jack, stereo. unscreened 31D ¢, sepial 9p || 224F 83V 7o 470uF 1OV 13p I,Lu.,_ £2.34, pius 15p P, & P.
grigmiel B Gine ) ey B WA lplie st ielth
3 o-axial, fius p m p LTI~
Thono. plated menal 1p GUN.2pin(pusker) It | IF 40y 75 sagnEeav 135 ELECTROLYTICS
| pianderinedion plack . 3P DllNI3pin 10p || 47uF 4V 7p 680uF 16V |5p IF 450V 2ip 1000uF 50V
s S R T 0p || A ey 75 SuE Dy lmj i oy ;e door sy
D.LN. 5 pin, 240° P {7 P il v P s P !
Jaek, 2¢mm llp A7uF 40v  7p [ODOLUF 4V 13p | BuF 450V .I8ip 2500 25Y
LINE SOCKETS Jaek, 3{mm Hp , SuE 63V Ep  1000uE lov iSpl - [GuF 450V p  2500:F 50V
Ear asrial 15}p ch:. $in unswitched :ﬁip “u: 6']3 ;p :% |6¥ %p gu; £¥ { P 3000[&: %558
A o-axial ] Jack, $in switched 8ip SBuF 18 P P L p 5000
| D.1.N. 2 pin (speaker) 163p Jack, stereo, switched &BuF &3V I3p | S00uF &3V 15p I2uF 450V P 5000uF 50V
DIN. 3 pin 17{p Phona, singie S5p | louE 4y 7p  1500uF IOV 22p|  SOWE SOV 1lp 8 BuF 450V
g [74p Phono, 2 on & strip 7ip 100ufF 10V 7p IS00uF 16Y 26p i Sov 12p 8-16uF 450V
IT{p  Phone, 3 on a strip 19p || 100uF 25v  7p 2200uF 6:3V npl 250uF 25V I5ip I16-16uF 450V
. Hmm 163p Phono, 4 on a strip Hp || 100uF Y 8p 2200uf 10V 28p AS0uF 50V 1 16-32uF 450V
| Jack, fin screened Wander, singie, red or black 5{p | 100:F 63V 13p 3300uF 63V 286p S00uF 25V Mp 32-32uF _450v
lack, sterwo, screened 37p Wandaer. twin strip 7 | -y Tp 4700uF 4V 2%pi| S00uF 50V 2Fie 5CuF IS0V
Phono, plated matal 134p Banana 4mm red, or black p L 150uF 16 7p I 1000uF 25V  30p
el =S —
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i CHIP RADIO

Ferranti's latest device ZNdl4—gives results
better than het. pplied with
teohntcal notes and circuits. £1-35 each. 10 for S12

Hi»@ TUNER COMPONENTS

For experimeanting with the ZN£X4.

EIT NO. I. Plessey Miniature Tuning Condenser
with bulit in LW ewitch and 37 ferrit slab and
litz wound MW coil, 22p.

EIT XO. 2. Alr spaced tuning condenser 67 ferrite
rod litz wound MW and LW coils, 340

EIT BQ. 8. Alr spsced TC with alow motion
drive 8% ferrit rod. with litz wound LW sad MW
colls, £1-10.

EIT KO. 4. Permeability tuner with fast and
slow motion drive and LW loading coils, S0p.

12 YOLT |y AMP
POWER PACK
This comprises  double-
wound 230{240V maina
transformer with full wavs
rectiffier and 2000 m/t/df
amoathing. Price £220

P. & p. 20p.

Heavy Duty Mains Power Pack. Output voliage
wdjustahle frum 15-40V in ateps !

ZPM—MODULATION MOTOR

Conld also be nsed to open ventilators, doors. valve, damper
etc., particoiarly suitable for remote control. Made by
Satchwell, Essentially » reversible geared motor fitted with
Internal limit switches to stap it at the end of its travel
Size approx. 6% x 6 X 5§~ and weighing approx. 10 Tbe.
This ig axtremely powerful and would lift » beavy door or
open a long line of veutflators. To operate this motor you
put the 50 cycle sapply throogh a change over Fwilch
For instance & thermostat with change-over contacts could
automatically regulate the temperature in » growing house,
chicken hatchery etc. An indicator on the motor graduated
0-10 shows the state of open or close. Also internally is a veriable resistor,
wires from this to & voit meter would give » remole indlcation of the open of
¢lose position, A very sxpenslve motar M both direct from fatchwell, our price
ocomplete with stap down Transformer ls £18-15.

CENTRIFUGAL FAN

Mains cperated turbo blower type. Pressed steel housing
ins motor and. ind . Motor is 1f10th h.p.

givlng considerable alr flow bat virtually no noise, Approx.

dlmensions 104in. wide x 12ins. dla cutlet into trunking

10} X iiin. £8-50 pins £1 post and Insorance.

FORTYLITE
Fi b units with polyester choke and finlskéd whita snamst

Ioad 250W—that fa from & amD st 40V to 15amp
at 18V. This really is & high power heavy duty
unit with dozens of workshop uscs. Qutput
voltage adinstiment is very quick—simpiy inter-
change push on leads. Bilicon reciifiers and
amoothing by 3,000mF. Price £8-33 plua 65p post.
BALANCED ARMATURE UNIT
500 ohun, 0DeTAtes 88 apeaker or micro-
phoue, 80 usetul in Intercom or similar [ 00
circnits. 37p each. oy
MUSIC ©ON TAPE
A further buy enables us to offer thcsc at an
even lower price——namely 72p each or 3 for
£9-50. Scnd S.A.F. for list of titlex. We can't repeat
when sold ecut.
FIRE ALARM BELL
Mains opersted. Really loud ring 8% gong. Size
approx. 12 x 8% x 4j7. Suitable outalde or
inside. Heavy cast case with 7 conduit entry.
Made by AF.A. Operstes off 200/240V AC.
£4-13 plus 60p.

MICRO SWITCH
5 uhnp changeover contacta, 11p
each.

15 amp. Op/Of 18p each 18 amp. chauge over
16p each. ULTRA sensitive 5 ainp. ehange over
30p cach. 20% off If 10 of & type ordered.

FLEX CABLE SNIP

3 core heavy cirvular T R 8. waterproof flex, ideal
for renning down the garden to pool or shed.
1-5mun cores (& amp) 100 yard coils £4.78 plus
carriage 75p up to 200 miles. £1—300 miles
£1-00—000 milce.

26 WATT INVERTER

fmart gnd Brown—For van lghting or camping
ete. Will light a 2¢t. 20 watt standard fluorescent
tube front & 12V car battery, carrent approx. 24A.
Very well madc unit using die cast cbasls.
Bize 113" x 2% x 1{". Price £7-15 complete
with famp holders and tube clipe.

BAKELITE INSTRUMENT
CASE

o

panel, This i= a Very atrong
case suitable to house instri-
ments and apecial riga, ete. Price
54p ench.
pax lid 11p extra.

GUICK CUPPA

Mini Immetnion Heater. S50W. 200/
240V. Bolls full cup in abont two
minutes. Use any socket or lamp
holder. Havc at belside for tes,
baby's food, etc. £1-25, post snd
jnsurance 20p. 12V car model also
available., Same price. Jug hester
also available £1-75 plus P. & P. 20p.

DOOR INTERCOM
Know who is eailing and speak to
them without leaving bed, or chair.
Qutft comprisas microphone with
call push button, connectors and
master inter-com. Blmply plugs
together, Originaliy sold at £10.
fpecial enip price 23-85 plus 20p
postage.

SPIT MOTOR

200-250V induction motor,
driving & ReATHOX
with & 1§~ output drive
shaft ronning at 5 reva
p.m_ Intendcd for roasting
chickens, alse for driving
models—windmlils, colour-
ed diec lighting effects, ete, £2-GS plus 20p post
and Ins-

10 AMP. DIMMEE COKTROLLER. For the
oontrol of lighting on stage or in studic or for
the control of portable equipment in workshops
etc. This has two 12 smp. socket outlcta. Each is
conirolled by a 8 amp. solid etate remlator,
The oversil length is 177, width 3§* and slepth 1§,
1n the end ia fitted a master onfofl switch nlicator,
wp aond fuse. Price £ 8-25.

40 ine model, idesl kitchen, bedroom, ballway, porch, loft etc. With tube-

assembled resdy to Install, £2-20. post 40D.

PROCESS TIME CONTROLLER
Made by Biniths. Metorised and wmains driven in
metal case with glsss front and chrome surrotnd.
Covers a period of 18 honrs. During this 18 hours
the controlled device can be made to awitch on
for » perlod of 15 minutes to 3 hours. Probable
coat frorn Smiths over £5. Special mip price
41-76 pins 20p post snd insursnce.

L o THIS MONTH'S SNIP iy
8clenold Operated (s0 could be remote controlled) tape deck i

PRESSURE SWITCH
Contalning & 15 amp. change over
switek by a dijaphragm

but in set to operate in approx. 10 in.
of water. These are quite low preasure devices and
can in fact be operzted mimply by blowing into
the inlet tabe. Original use was for washing
machines to turn off water when tub has reached
correct level but°no doubt has many ather
applications £1-38, each.

5 PUSH BUTTON SWITCH
Mains, suitable for andio or R.F. Each switch
rated at 250v. 15 amps. 1st (black push bution)

closes 2 clrcnits, 2nd (white push button) operates
one change-over, 3rd (white puah button) operates
one change-over, 4th (white push button) opens
one circuit. Note: all depressed buttons remaln
down untll cleared by the §th (red button).
Further note: It is & rejatively easy job to alter
the position of the tags thus making the switches
suit your cirenit. Pitted with 3 white, 1 red and
1 black button. 33p each or 10 for £2-97

SA 3-PIN SWITCHED
SOCKETS

An excellent opportunity to
make that bench dis board you
hare needed or to stock up for
foture jobs, This month we
offer 8 Britlsh made (Hicraft)
bakelite flush mounting ahut-
tered mwitch sockets for ocaoly
55p plus 20p post end Inaur-
anice. (20 boxes post [ree)

CAR ELECTRIC PLUG
Fits in place of cigarctte Lighter
w Usetul method of making o
quick connectlon into the car
electrical system. 42p each of
10 for £3-76.
EXIT SIGNS

One of our customers has

motor driven heavy but balanced fiy-wheel which forms ‘Tapa
drive is operated by No. 1 solcnoid, 1w more solenolda operate iast for-
ward and fast reverse. Complete wilh 1aue =pools record/playback head
and crase head. Heal Bargain at 28 6C.

24-HOUR TIME SWITCH
Made by Smiths, these are AC maion operated NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with 13A socket. I completely
sdjustable time periods for 24 hours, 0 amp changeover
contacts will switeh circuit on or off daring these perjods.
29-75. post snd ins.-23p. Addilicual time contacts §0p
palr.

PAPST MOTORS

Est. 1/40th b.p. Made for 110-120 volt working, but
two of these work ldeally together oft our mtandard
240 volt mains. A besntiful motor, extramely
qulet ronning and reversible. 31-8F each. Postage
ohe 23p, two 33p. 230v model £3-30. "

RADPIO STETHOSCOPE
Basiest wiy to lanlt find—tracey signal from serial
to speakeér—when signal stops you'va found tbe
taalt. TUsc it on Radio, TV
amplifier, anything — com-
plete kit comprises two gpecial
transistors and all parts inclu-
ding probe tube &Dd crystal
earplece. £2-20—twin stetho-
pet instead of earpiece B3

#3tra—post and ins U0p.

MULLARD AUDIO AMPLIFIERS

All In rmodule form, ¢ach resdy bullt complete with heat sinks and connection
tags, data sopplied.

Model 1163 500m watt power output 8dp.

Model 1172 750m watt power output 84p.

Modct EPS000 4 watt power output £1-88.

KP9001 Sterto preamp £2.

10°% discount if 1 per type or more ordered.

{ HOUR MINUTE TIMER

Made by Iaxmous Smiths company, these have & large
clear dial, size 4}in. x 3}in., which can be st in
minntes up to 1 hour. Atfter preset period the bell
rings. ldea! for processing, » MemOTy jogger or, by
adding almple lever, would operate micro-switch. 128

DIGITAL COUNTER TIMER

Very stable and reliable crystal eon-
trolled circttit. Capabla of work in excess
of 18 MHz. Constructlon simplifed by
use of 13 Integrated circulte Complete
kit with case £43-80 or cosstiuction
data and price liat 50p.

-- TIME SWITCH
B Smitha malns driven clock with 15 amp switch, also notes
showing how you can wake op with musio playing, kettle
helling or comé home to & warm house, warn off burglars
f-_g‘wb warm, halve your heating bill. etc. £220.
o e

pointed out how easily our

Ex‘T box stgna can be converted
to exjt signa Thcse are
s

m i, having & 20W
fluorescent lamp with arso-
clated control gear. The front is very thick, clear
plastlc. Direcily on to this you ¢an stick Jown
the lettern availablie at most stationers. There 15
room lnxide the box for a batéery and low voit
1sanp [0 the case of power failure. Size of algn s
oft. high % 14lo. wide x 5ln. deep. Sclidly made
#rom shect steef and hammer finished in enamel.
Price 4585 pina 50p carriage per 200 miles.

& SPRING COIL LEADS
P %,  Aj fitted to telephones, 4 core
£ 17 each, 10 for 4158’ § cors
= 11p cach. 10 for £1.
& core 20p each
LARGE PANEL MOUNTING
MOVING COIL METERS
Siza Sin. x 4in. Centre zero 200-0-200 micro amp.
Made by Bangamo Weston. Regular price probe
ably £8. Our price Z3-85.

A.C. AMMETER
¢-8 amps. flush monnting—moving fron. Ex
equipment but guaranteed perfect £1-65.

CIRCUIT BOARDS

Feavy copper on 3/32 paxolin sheet, ideal for
making power packs etc. ax sheet is very strong
and thick enongh to allow copper lo be cut away
with hacksaw blads. 5in. x Bin.

16tn. % 5in. 28p.
PHOTO-MULTIPLIER TUBE
American RCA type no. 4835, The regular
price is understood to be between £14 and £15
esch, We offer these brand new and perfect for
£4-50 each.

RESISTANCE WIRE

Kanthal, Nichrome etc. Approx. 2 tona of this
coming in—many sizes and grades. If you arc &
user of thiz you can save yoursel! half the cost.
Bend now for cur llat. Borry, not available on
small size reels.

PP3 BATTERY CHARGER
Almost 3 times the iife can be
obtalned from PF3 battery if
Fon re-charge it from the mains
__this ready to use charger with
Instructions only 65p.

SUB-MINIATURE MOVYING

CcoIlL MICROPHONE

as used in behind the ear deaf aids
Acta also as earphone, size only Hn.x lin.X #in.
Regular price probably £3 or more. Our price
£1:10. Note these are ex cquipment but if not in
pertect working order ihey will be exchanged.

PROTECT VALUABLE DEVICES
FRONM THRERMAL H.Ululi\g.h? OR OVEE-

HEA'

Thyrlstors, rectifiers, transistors,
etc., which use heat-sinka can
easily be protected. Simply
make the contact thermostat |
part of the heat-sink. Motors
and equipment geperally, can

be lequately protected
by baving thermostats fn «irat-
egic spota on the casing. Ouor -
contact thermostat has a callbrated dial for
setting between $0dcg. to 190deg.F. or with the
dial remaved range setting is between 80 lo
800deg F. Price 83p.

398
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KITS FOR PREVIOUS PROJECTS

Unless otherwite stated, kita contsin electronic
monly.’rhemmdlpecmltzmnunbe
obtatned tocally. Alsc batieries are not included.
Kiis may be returned for refund if construction

has not been startad. We reserve the right to Pre amp modnle Mullard Ref. No. E.P.9001—AL 04 each. from the car battery—price 41-40.
sabstitute b to d be Power module—Muajlard Ref, No. E.P.9002—82-5§ each. REACTOMATIC

shonb
protracted 6o 23 to avold undnc delay.
If reprint of datc it required add 10p

HOWE SENTIREL
sigrard off tbe unwonted intruder'—No elaborste

—

Emr ST

MULLARD UNILEX

This D.X¥. Stereo Amplifier is still available eompleta at £7-00 for
the four Muliard Modules, or Medules can be bonght separatels as
fh d) Mullard Eef. No.

follows: —4 waii
E.P.9000—2£1-80 each.

module (2

In addition and made to Mullard

Enoba—H8et of 4—50p

SPEOTAL OFFER the completc Unflex with contrel
pane] st PRE VAT PRICE.

Specification wa offar:—
Standard Control Tnit with ¢scutcheon and knobs—2£3-80

£105%

KITS FOR PREVIOUS PROJECTS
CONT. FROM LEFT HAND COL.

CASSETTE TAPE POWER SUPPLIFS
Two tmits to power s cassette taps player or
recorder one from the mains Price £2-66. Two

A reaction testing game thai can also be » quis
answering Indicator. Kit £2-80.
ELECTEONIC MOUSE TEAP

A bumsne mouse trap—catches them alive so
that you can release them in tha park. Kit £3-25.

setting up or wiring required. Kit of parta 84-85.
“sNAP INDICATOR

Preas button first and your opponent Is
hlocked also suitable for Quiz games And reaction
testing. Kitofparta £1 10

TRANSISTOR TESTER

A rapid tester for checking most tragalsiors—
tests trangistors in an ceclliator circnit and givea
audible indication of goodness. Kit £8-15.

BIT SAVER
Prolongs life of
pitting. Kit £1-85.

ICE WARNING DEVICE
A device that can be set Lo Indicate ‘|ce’ conditions
or similar temperature levels. Kit £1-53.

AUDIO COLOUR UNIT

Add s colonr dimension to your aundio equipment.
Thia usit will modulate three lamps in accord
witk Bass—middla and treble notes of any mnaic,
Kit of paris §7-20.

T.H.F. T.V. AERIAL
A simple aerisd for T.H.F. to reception on your
bxljl:dglc:‘!ﬂd {mprove your reception immensely.

DAMP LOCATOR :
Easily carried in your pocket this litils unit gives
visible indication of damp. Kit #1-25.

ENLARGER & EXPOSURE METER
For D.LY. photographer £5-00.

EGG TIMER
Bimple timer with sudible warning. $4-15

THYRISTOR LIGHT DIMMER

Domestic model for any lsmp up to 260 watt. Mounted on
swritch plste to fit in place of standard switch. Virtually no
RECOED PLAYER radlo interferences. Price £2-85. Industrisl model § amp
Good

quality at a reasonable price—good tnough module with control knob £3-30.
for classical records and pop. Kit of parts $6-10. % Huu -
Jast what you need for work bench of lab.
4 x 13 amp socketa in metal box to take

WIKDSCREEN WIPER CONTROL

Wet dirty road—Drizzle—Fog-—8meared sereen—
standard 13 amp fused pluga and onjoffewiteh with neon warning light. Supplied
complete with 6 fect of flex cable. Wired up ready to work, £2.50 plus 23p P. & 1

fren bit

DISTRIBUTION PANELS

Beraping Wipers—combat these with add-om
wiper control. Kit of Darts £2-50.

FUZZBOX
Add weird and intereating effects “to gultar
flaying with this solid state Fuzx bor. Kit of
parts £2-50.

FPHOTOGRAPEIC COLOUR TEMPERATURE
Must for colour photographer sﬂmﬂu colours
right girca quick indication of T8 ¥

for correction in any lght, Can be uied with
natural or Studio lighting. Kit of parts £3-58.

ASTRON M.W.EADIO
A &lmple MW, reflex circuit recelver—easy to
bulld. £3-80.

EEMOTE TURE COMPARATOR
Measures small temperature changes in liquids or
fsb tank, phot th

:1.lti=nﬂy controlled rooms ete, Kit £5-25.

PORTABLE ELECTRIC
DRILL

Very sapericr guality made by a
famons Dutch tooimaker. Model
No. ABM 330, 300w—2 speed 2200]
3000. With ¥ chuck and cbuck
key, alzo separste side handle snd
hammer faclilty for dealing with
cancrete, ate. An equivalent British

e drill womld cost £15-00.
£10-90—similar model but without the hammer sttachment £7-85. Have
elther model on approval for 7 days.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated clrcusts made by the famous Plessey Company. 4 once-

NEON NOVELTY
in-a-lifetime offer of Micro-elecironlc devices well below cost of I modern 1 devics £1.85.
EAD WARNING ALAEM The parcel containa & ICs all new and perfect, first-grads device, definitely not
Eeep your wasking dry with this b dard or de 4 of the ICs sre single silicon chip GP amplifiers. —
alarm device Kit 22 £0. The Bth 1s & monollthie NPN matched pair. Regular price of parcel well over z5.

Full circuit detalls of the ICs are included and in addition you will recelve &
List of many different ICa nvsilable at bargain prices 25p upwards with circults
and technieal duta of sach. Complete parcel only £1 post pald.

DON'T MISS THIS PERRIFIC BARGAIN.

WAA WAA PEDAL
Add exeitement and sound vibmtion to your
musie. Kit £3-50.

CONNECTING WIBE

500m. coils—7 wtranded flex copper P.V.C.
covered. Available in popniar colours:—%2-20
per cofl, plas 40p post.

E.E?;OI;:UGE Ay CD CAR IGNITION 8" x5 PGP

ug| stnulator useful electronio Alsrm. This system which L ved to be amaringh x .BPEAKER

Eita of part £2-20. efficient. We :ﬂu k:folt";am a P.W. Cirnc;l{ 15 t:‘_!;m—n-m. r%.i;‘ i;a co?:ezlu’nm,m ulz
W o 5 = . & famous maker. ux or

SOIL MO £8-55 plos 20p p. & p. Deluxe model with pre Moliacd ¢ watt amplifer.

pared clrenit board #7-05. When ordering plesss
state whether for posttive or negative syatems.

CENTRIFUGAL BLOWER
Miniature malna driven blower centcitugal type blower

ISTURE METER
Many plants are killed through over-watering—
this meter measures poil moisture at root depth—
probes can be left permancatly beslde the plant—
{ndicptor remotely housed conld monitor several

8 GANG TONING CONDERSERS.
500pt each saction jdeal for tranamitter or com-
munications receivers. 61p. X

plants. Kit £8-90. anit by Woodw Powerful but specially bullt for guiet 18 TRACK TAPE HEAD
S1GHAL ruoning—driven by cushioned inductlon motor with tor §7 or 17 tape. This is & brass encased tape
TNJECTOR specially bullt low nofee bearinge. Overall size 4}~ x 44 e mearures approx. ¥ x §” x 17 Resizt-

A isefu] pocket instrument for fanlt fnding x 47. Wben mounted by fange, ir ts blown into the
radios and amplifiers. Kit £1-20. equipment but to euck alr ou‘tf mount it from centre
BABY ALARM nsing clamp. Ideal for cocling electrical equipment or
Koep & check op the kids—this devios will give OttIDZ into & cooker hood, Alm drying cadinet or for
you peace of mind &s you watch T.V. Kit £4-40.

ance is approx. 20-0-20 chms. Theae heads are
‘beautifully made but w2 have no technical dats,
also bave only a Limited quantity. Price 85-50 each
or 10 for £50.

RECORD PLAYBACK HEADS

removing Bux smoke when soldering ete. ete. A real
bargain at £2-05.

e O (TRUYOX

Teaching aid for multiplication: be for - 1 o

quick checks. Kit £3-10. = Individust prices of these are:

P MORTSMAN 24 MOUR TIME SWITCH 2 track record playback beads 50p each.

POWER SUPPLY UNIT = 4 track record playback heads 72p each.

Just right for testing low voltage circaits—e ‘With 6§ position programmer. When fitted tn hot water Erase heads are also avallable separately—

simple stabillsed supply providing 0-16 volts e¥stems this could programme ows: — 2 track 17p—4 track 28p

D.E. continuously variable. Kit £5-20. Programmea Hot Water Cantral Heatlng

0 o od AC CONDENSERS

METAL LOCATOR X Twice daily on In addition to the normal nses as motor starters,

4 aimple caay to construct seli-contained metal z All day og i wer factor correction etc. These make very

locator glving & meter indication of burled metal. 2 Twice dally Twice dafly reod voltage droppers for working low voltage

Kt 55:60. ; (A_‘:lna;!; ot (hnfxmwy .pp:l:dn?en.‘ émmd mdéz:.n“ The mvult:‘x; :ﬂm‘:l;!s

us

AUDIO TONE GENERATOR _| scitable of course, to progranume otker than central e e bl Soted AC

Makea electronic music—covers range from 60— heating and hot water. for instance, programme Eoltage.

2000 hz. Bpecifically designed for unse with tape npetairs and downrtairs electric heating or heating and 1-5 mid 400v 28p & mid 570v 88p 8 mfd £40+ 83p

recorder. Kit £3-25. cooling or taped music snd radio. In fact tbere ia no 2 mfd 480v 83p 6-25med 250y 13med 260v77p
" LIGHT TO SOUKD CONVERTER Hmit to the versatility of thix Programmer. Mains aperated—B8ize 3% x 87 -4 mid 4407 4dp 65p 15 mfd 250v 98p

i 55 2 2 1
Produces an audio tone—~tbe frequency of which x 2" deep ax illustratcd but less case. Price £3.50 each. 3-6mtd 250% 33p 8 mfd 250v 55p 20 mid 276v §5p
{5 dependent on the light level. Kit £8-16.

TINIEST AUDIO UNiIT

Although only the sama slzc as an Oxo cubs these
are completely sel? contained and comprise
microphone, 3 transistor amplidcr with volume
control and battcry compartment and finally &
dynamic earpiece. All in » plastic case. Made by
Ardent (Sold, we belleve at over £50 each). These
are realiy bearing aids completc except for the
ear tube but we are not selling these as hearing
aids only for the micro midget parts they contain,
PBelieved to be in perfect working crder but not
tested. Price £8-30 each.

MAINS MOTOR
Precision made—aa ueed in
record decks and tape récor-
dern—ideal also for extractor
1an. blawer, hesters, ete. New
and perfect. Snip at 66p.
Postage 20p for first one then -
10p for each one ordered.
~ stackmotor 94;

GOOD COMPANION

We can now offer these again in ic. version maing Ferrantl
2N414 and Mollard A¥ Modoles 1172, Excellent tone
wood cabinet. Cabinet aize approx. 11fn wide x Bin, high
% 3in. deep. Complets assembly instructions £5-76 plus
25p post and ins.

MIGHTY MIDGET
Probably the tiniest posaible radio, as Hescribed in Practical Wireleas, Januatry
*73. All clectrounic parts £2-20 post paid. =

SEAVER IRVERTER

Provides 240v 50hz from 12 volt car battery—
gives approX 10 watts which s enough for most
shavers. Kit £4-83.

ELECTROKOME
Electronic Metronome with pulse frequency
continuonnly variable from 40—225 beals per
minnte. Kit£8-16.

| THROUGE LENS LIGHT METER
A simpla light meter for use with single lens
reflex camers. Kit £4-35.

MEDIUM AND LOXG WAVE RADIO TUSER
A mmple radlo tuner for use with almoet any
smplifier. Kit £3-25.

INFRA RED BURGLAR ALARM

Uzes an invisible. refected beam to detect in-
traders when beam Is intercepted—a power
outpnt is switched on for up to ome minute.
Xift £8-35.

DRILL
CONTROLLER
NEW IKW MODEL

Electronically changes spetd from spproximately 1 reva.
to marimum. Full power at all speeds by Anger-tip eontrol.
ful! tnstrnctions.

2185 pl
avaflable. 22-50 plas 13D post & p.

J. BULL (ELECTRIGAL) LTD.

(Dept. E.E.), 7 Park Street, Croyden CRO 1YD
Callers to; 102/3 Tamworth Road, CROYDON.

tor 84p.
13" stackmotor £1-10.
NEED A SPECIAL SWITCH

Double Leal Contact. Very slight pressure closes
both contscts. 8p each

10 for 80p, Plastic pushood
suitable for operating. 8p
°p each. 10 for 54p.
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TERRAS:—10% discount If ten of an ltem
ordered, send postage where quoted —olher
itema. post free if order for these over £5-00
otherwies ndd 20p.
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Would you spend
an hour a day

to earn more money
inElectronics-
Television-Radio?

If you’re willing 1o give up one hour or more a day
we can help you get into the ucrative growth industries of
electronics, television, radio.

And if you're already in, we can help you get on!

With our know-how and our wide experience in teach-
ing, plus your derermination to study, we can turn your
interest into the technical knowledge you need for success.
Once yow’ve got the qualifications you need, you'll be in a
good position to take full advantage of the oppertunites
which exist today in all fields of electronics — in television
(colour and black/white) and in radio. (We teach you the
theory and practice of valve and transistor portable cir-
cuits while you build your own 5 valve receiver, transistor
portable and high grade test instruments).

With ICS you study at home — at your own pace, When
you choose, in the time you’ve got available. Your ICS
tuters will give you all the help and encouragement you
need 1o pass any exams you want to take.

Don’t wasie another day. Take your first step now
towards a better paid, more assured furure. Send for your
FREE Car¢ers Guide today.

your key to the door

IGS ey

-_—___—_-____—___|
Tick or state subject of interest and post to:
International Correspondence Schools, Dept. 231S.
Intertext House, Stewarts Road, London SW35 4UJ.’

Subject of interest £

D Socicty of Engineers Graduateship (Electrical Engineering)
[] € & G Telecommunications Technicians Certificates

[} € & G Electrical Installation Work

[[] C& G Certificate in Technical Communication Techniques
[[] MPT: General Certificate in Radio Telegraphy

] Audio, Radio & TV Engineering & Servicing

g ] Electronic Enginccring, Maintenance, Engineering
systems, Instrumentation & Control systems

|

|

|

|

|

|

|

|

|
[} Computer Engineering and Technology I
[[] Electrical Engineering, Installations, Contracting, Appliances I
[] Self-build radio courses I
23] |

|

“1

il

|

|

o

Name == "= e 3 o e e

Address_

|
|
|
|
I

QOccupation_____ = —_ Age

L eaccicdined by the Council for the Accreditation of G dence Colleges®
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PSYCHEDELICLIGHTING UNIT IN KIT FORM

Make this fascinating threechannel unit from a kit which contains all
components necded to produce a raliabla ind entarmining display.
Takes its drive from the speaker terminals of a record player, tape
recorder or portablc radio. Will provide a brilliant 2kW of lighc,
using normal 240 volt coloured lamps. #

Price per kic, £10-40

METAL CABINETS
These attractive steel cabinets are PYC covered in a rang® of colours
and offer an economically priced unit for the home constructor. The
chassis, which has 2 white satin PYC finish, pmvida an easily accessible
building area, with an integral fascia panel, The cabinet is supplied
complete with stick-on feet.
Colours available include Green, Grey, Black, White and Blue. Every
eflort will be made to supply a selected colour, but please give alzer-
natives if possible.
'Approximate size in inches Price
w.

. - d.
8 [ 3 £1+60

I 64 3 £2-04
Ocher sizes to special order. Plsase send S.A.E. for quosation.

FIXED VOLTAGE REGULATORS
TO3 case. Gives stabilised supply. MVR 5V, MYR 12V, MVR 15V,
All priced at £§-65

PRINTED CiRCUIT CAPACITORS

YEROBOARD

% ] U1-l 0-15 i
s lin ] Elecerolyeic, low voltage, small size.

23 x3tin  2Tp able in the lollowm: l-IFIV 0- 47[63

2ix5in 29 2-2/63, 4-7/40, 1063, 22/40, 100710, 9p each;

3t x3in 29 29p 47:40, 100463, 200.'40 470715, 15p each:

3% x Sin. 3lp I2p I.BGD”S 18p sach.

Our CATAI.OGUE prn:ed at 25p post free, shows the mal jority of the
R.S. range of pr nts. Most ars il y return of
pest. Prices include VAT. All orders over S0p POST FREE. S.AE.
with all queries please.

CELECTRON-E

P.O. Box No. |, Liantwit Major, Glamoargan, Walaz CF6 9YN

= - -

B.H. COMPONENT FACTORS LI IMITED
SPECIAL RESISTOR KITS l W 5“6 or- :w % CARBON TiLM)
J0E12 Kie: 10 of each E12 value, 10 ohms—IM, a total of 610, ﬂ 10 nex
El2 K |t ?5 of each E12 value, 10:0hms—IH, 3.toal of 1,525, £7 20 net

YESTER CAPACITORS MULLARD C280 250V
uFOOIO0I50022,003300473-%pea:h00680|DI5 each;
012,5*9.03] Bp: 0-47. 9p: 0-638, Lip: 1:0, 15p; 1-5, 22p;: 2-2, 25p.

ULLARD POLYESTER CAPACITORS C296 SERIES

t#

160V: (.uF)OOI oms 0-022, 2ip; 0-047, 0-068, 3ip; 0-1, 0-15, 4ip;
0-22, 5p; 0-33, 0-47, Tip: 0768, lip; 1-0, 1Zip.

gog\sfa %‘Ro om F3-0015, 0-6022. 0°0033, 0-0i, 2ip: 0-015, 0-033, 34p;
MINIATURE ELECTAGLYTIE MUL D C415 SERIES (6p each)

(ﬂFfV] 1163, 4’40 B/40, 10;40, 10764, 16/40 25/25, n,’lO 40716, 64/10,
80/16, 80725, 100/6-4. 125/16, 200/6-4, iOOIIO 37.0[5 125-10.
HULLARD CA37: (pFIV) 64754, 10p; 160725, EOp; |50i40 12p; 640/6-4,
EOp 1600/6-4, 16p.
ELECTROLYﬁC CAPACITORS, Tubular and larga
(aFiV) 2-5/50, 3p; 4710, 10725, 16/15, 20725, 25/15, 3]75 40[6, 64”0 200,’6
250710, 5p; 1046, 19/50, 25/50, 32/50, 50110, 64725, 100125, ép; 50[
250715, 1 000]3 79. |00’50 25025, 400“0 500[!0 500“2‘ 640“0, ,DOD"G 9
125, l4py; [,000/12, I |300'25 2, I?, 2.500/12, I7p,
F,000/30, fep; 7,(.%.\ 125, 17p; 2500125, 33p 00/56, T2p
0050, $4p; 1,000/100, 66p; 8/350, 149. 16]350 I’n, 32 350 ?SD
MINIATURE_CERAMIC PLATE CAPA
50V: (pF) 22, 27, 33, 39, 47 56, 68, 82, 100, 120, 1501 0 270 330, 390,
470, 560 £80, 820, K. .2K2. 3K3, 4K7, 6K8. (nF)O o1, 0-015, 0-022,
0-633, 0-047. 2ip; O- , 4ip: 0-1, 100V, 5§p.
CARBON FILM RESISTORS TW 5% 10 ohms=2 2M, § WE% [0 ohms=
IM, Ip each or 100 for &2p; 1,000 for £4-50,
METAL FILM RESISTORS IW 5% |0 ohms—I0M. lip each or 100
for £1-10.,05E§2 KIT (I5 each value [0 ohms—I0M) £8.

Voroboard 01 ol |s ; INd201 6ip [GUANTITY DISCOONT
24 x Sin 18p IN4002 Tip SPECIAL BULK BUY PRICES
24 x 3%in m l9p IN4G03  9p JARE AVAILABLE Y

VA L
p | IN4DG4 9ip quon TIOM FOR LARG
PROJECTS _AND TRADE,

A 3
3A 40“

31- x Sin
i ieg il P o 3t
P
i 42 3k c7

2 lSln {plzin)
2% X Hm (plain)
5 x 32in (plain)
Insertion tool 39p 59p
Track cutter 44p  44p
Pins, pkt. 25 10p 10p

2 pin DIN Plug. 12p; Sk,

oces  20p 40%¥

Screened wire, m. ...
Twin screened wire, m
zzereo €. \zlvre, m". ;
onnectin ire, all colou
10p. 3 pin DlN Piug. 1305 | Koon bult 50V wire cnded,.
10p. 5 pin DIN fiug. | Presct skeleton pots 1K-TH...o.o..... 6P
IBD’ 15p; Skt., 12p. Tran- —
sistor Equiv. Book, 40p. ALL PRICES INCLUDE V.AT.
Carbon pots 5K-2M log. & C.W.0, only. P. & P. 10p on orders below £5.
lin. single IG-}D. single Discount: £lO——I0"/ £.
with switch 26p, dual 46p. Export Ordar enquiries wel:ame (VA? fregl
Dept. EE. 61, CHEDDINGTON ROAD, PITSTONE,
Near LEIG HTON BUZZARD, BEDS. LUY 9AQ
: Cheddington 668445 5TD (0296). GIRC No. 331 7056
Inguiries—S.A.E. Catalogue FREE. Callers please phone ﬂrs;
A
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Project605

the new simple
way toassemble
Sinclair high fidelity
modules

For several years now you have been able to assembfe your own high fidality system
to world beating standards using Sinclair modutes. We have progressively improved
these technically but hitherto the method of assembly at your end has remainad the
same — there has been no alternative to a soldering iron. Now for those who prefer
not to solder, there is an aliernative — Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one — Masterlink — which contains all the input sockets and
output components you previously bought separately. Also in the Project 605 pack
are all the inter-connecting leads. cut to langth and fitted at each end with plugs
which clip straight onto the modules, eliminating soldering comptetely. The pack
contains everything you need to build a complete 3C watt stereg amplifier together
with a clear well illustrated Instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together — the work
of a few minutes.
Your hi-fi system wilf, 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 Tunerunitis obtainable foronly £25. PRICES DO NOT INCLUDE VAT
Buarantee 1l within 3 monthe ol putchasing Project 605 directiy from s, you are dissatisfied with it we will wfund your
maney a1 onca. Each mudute is guarameed 1o work perfectly and should any defect aritg in normai use we will

sarvica it at once and withou! amy ¢ost 0 you whzisoever provided that 7t is retumes (o us withio 2 vears of the
purchasn date. There will be a smalf charge for service thereaftur, Na charge for postage by strlace aal. Arrwail

charged at cost Sinclair Radionics Lid., London Road.

i I i St. Ives, Huntingdanshire PE17 4HJ.

Telephone: St. Ives (04806) 4311
Reg. No. 383594
Everyday Electronics, August 1973

cinramodor SAVCLmbr
Prolect Oon
ATt by

Spacifications
Qutput—30 watts music power (10 watts per channel R.M.S.into
30).

Inputs—Mag. P.U. - 3mV comect to R.LAA, curve 20-25,000
Hz 4 1dB. Ceramic pick-up — 50mV. Radio — 50 to 150mV.
|Aux. adjustable between 3mV. and 3V.

Signalto noise ratio— Better than 704dB.

Distartion —better than 0.2% under all conditions. !
Controls — Prgss buttons for on-off. £.U.. radio and aux. Treble
415 to —15 dB at 10 kHz. Bass 415 to —15 dB8 at 100 Hz
Volurne. Stereo Balance.

Channel matching within 1d8.

Front pane! — brushed aluminium with black knobs.

Projact 605 comprises Stereo 60 pre-amp/cantol — -
unit, two Z- 30 power ampiifiers, PZ-5 power supply £2 9 9 5
unit. the unique new Masterlink. [eads and instruc- =

tions manual completein one pack. Postfree Plus 19% V.AT.

To SINGLAIR RADIONICS LTD.. ST.IVES, HUNTINGDOKSHIRE PEL7 8K ]
Pleasa send Project 805 post free [7] Details and list of stockists [T
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"YOUR COMPLETE Aunm-mcmumc STORES

More of everything at the right price. All your electronic requirements
within 200 yards — call and see for yourself.

T FLESSEY INTEGRATED CIROUIT
INTEGRATED CIRCUITS SPECIAL OFFERS! 3 Watt Amplifer SLAOED
Pk : . i s ' SEMI-CONDUCTORS Complete withs &-paye
Y buy niternatives when you €sn buy ths anuine article from us = 1 booklet. circuita
ccmt'tmv- pricas from stocks BRANDED FRGH TEXAS LT.7 FAIR- 5"9'%00 el gL T el
" 25 + 25 + 9p each
100 + 43”2 100 + 8p £1.50
el o E R TRIACS
- === | STUD WITH ACCESSORIES iy
Type 1/11 12/24 96/9% | Type 11t 12/24 25/99 UIILMciia]r;d:Sp zuaezlsv ‘S_g_:;as 35p | Type ;.DIJ.'; 1;1-_1;; r
YRR e [ -
mnee 050 0-18 035 | ew7ae  0.20 0-u o-08 -50 1-40 1- 100 + 18p 100 + 25 ammao% GF
BN7401  0-20 0-18 0-16 | BN7451  0-20 0-18 0-18 | BN74150 3-35 £-85 £-15 + i2p 500 + 20p BCZ'-':g éoo _:_59
B eEmOlad | mme omenolt | noan IRl SR o I
BNT40 20 0-18 0- -0 0-18 - -85-1-87 1- b
BN740¢  0-20 0-18 0-16 | BN7480 0-20 0-18 0-16 | N74154 £-00 1-75 1-65 | OCI70 Mullard 25p0] BC107, BCI0S, e RS
aN7405 0-20 0-18 0-16 | BN7470 0-30 0-27 0-25 | SNT4155 1-85 1-47 1-35 25 + 20p BCIG® 10p eac 8c4 1 85p 4
ANT(08  0-20 0-27 0-25 | BN7472  0-30 0-27 0-25 | BN7T4158 1-55 1-47 1-35- 190 + Tep All Makes BCA40B 200 8  3Amp
BN7407  0-30 0-27 0-25 | 8N7473  0-40 0-87 0-35 | SNT4157 1-501-701-50 500 + E5p S 8CH0D 433 £1-00
BNT. 0-20 0:19 0-18 | BN7474 0-40 0-37 0:35 | 8N74160 360 2-40 £2-25 00 + Bp 100 + 7p 5:’3*013 5 To4s
BN7 045 0-42 0-35 | EN7475  0-55 0-52 0-50 | BN74181 8-60 £2-40 £-25 x 10 ANP RANGE (T048)
BN7410 0-20 0-1§ 0-18 | BN7476  0-A5 0-42 0-39 | BNT4182 3-40 1-25 270 | et} |00 T 2P smsﬁ %on 05p
8R7411  0-23 0-28 0-20 | BNT450 0-80 0-76 0-67 | BN74163 3-40 8-25 2-70 | pyjoy pyjiard I5p . wsw 00 B1-00
BN7412 0-42 0-40 0-36 | BN7481 1-25 1-16 1-10 | 8N74164 2-75 £-30 £-10 ADI&I, ADL62 35 L 400 41
BN7413 © 0-30 0-27 0-25 | BN7482 0-87 0-80 0-70 | BXN74165 4-00 3-50 $-00 25 + lip ’ p | 8C45 500 K1
BN7418 0:30 0-27 0-25 | BN7483 1-00 0-90 0:-85 | BN74166 4-00 2-50 3-00 100 + 10p 156 ANP RANGE (TO4S)
BN7417  0-30 0-27 0-25 | BNY 0-80 0-85 0-30 | BN74167 6-25 5-80 5-10 500 + %p + HO50A 100 &1-
BN7420  0-E0 0-18 0-16 | 8N7488 0-45 0-41 0-38 | ANTA170 4-10 3-35 3-05 1006 + &p 100. + 25p 30508 200 4185 i
8N7422 0-48 0-48 0-40 | EN7400 0-75 0-70 0-85 | 8Nval7d 2001796180 || 500 + 25p 8C0D 400 K185 =
BN7423  0-48 0-44 0-40 | BNTAP1AN1-00 0-95 0-90 | BN74175 1-35 1-27 1:15 1000 + 22p BCS0E 500 4185
BN7425 0-48 0-40 0-35 | BN7492 0-78 0-70 0-85 | EN74176 1-80 1-35 1-20 | OA202 10p DIAC D33 25p
aN74z?  0-42 0-3p 0-35 | BN7483  0-78 0-70 0-45 | SNTA177 1-60 1-35 1-20 25 + 8p 2N3053 20p A
SN7428  0-50 0-45 0-42 | EN7494  0-80 0-75 0-70 | BN741B0 1-£5 1-30° 120 100 + 7p 5 + It Additions] Types
BN7430 0-20 0-18 0-16 | BNT495  0-80 0-75 0-70 | BN74161 7-00 08-00 5-50 500 + 6p 100 + 13p 40420 (TOs8) 85 15Amp
AN7439  O-62 0-3% O- 408 1-00 0-87 0-95 | BN74182 2.00 1-80 1-80 1000 1 Sp s00 1 13p 40669 (Plastic)
4338 0-70 0-61 O-dd | BNT497  8-25 5-50 5:00 | BNT4184 2-40 2-00 1-50 1000 + 10p 00 To48
ST o buo b | B REEBEw ) suamenire i A I
BN7438 -85 0- -60 5 i\ 5 J ;: : ) 0€35 Mullard 50 ¥
BN7440  0-20 0-18 0-16 | BNTAIOS 1-45 1.8% 1-20 | BN74191 1-95 1-85 1-75 25 + 45 4 + sops'rm NEW BRIDGE
BN7441AN0-75 0-78 0-70 74107 0-50 0-45 0-40 | BN74192 2-00 1-30 1:30 100 + “P 100 + 45p RECTIFIERS
@N7443 0-75 0-72 0-70 | BN74110 D0-80 0-70 0-80 | BN74193 £-00 1-90 1-80 500 + 355 500 + 38p
8N7448  1-00 0-08 0-90 | BR74118 1-00 0-65 0-90 | SN7A104 2-50 £-25 1-50 1990 + 303 100 + 315 SMALL SIZE AND LOW COST
AN7¢d5  8-00 176 1-80 | EN74119 1-901-78 1-85 | BN74105 1-85 1-70 1-80 5 Type Yolts Price
: BNT4131 0-60 0-85 0-50 | BN74198 1-50 1-40 1-30 PLY. 111
BN74d8  2-001-76 1-80 | gy7y120 1.851-25 1-10 | BN74197 1-50 140 1-30 HALY
ENTGT 176 1-801-45 | gN7dlzs 2-70 8.5 2-47 | BNT4108 4-603703-B Y FprER LINEAR BO6J0S 50 £0p
EN748 176 1-60 1-45 | BN7:141 1-00 0-98 0-90 | 8N74198 4-60 3-70 3-38 103051'10 100 n”'
NE x
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPs) | ORE AME } x § ]
- B Ao e B 400 MIW 5% 7020 TOs 75 | B1jo5 50 24p
% ANTITY PRICES PHONE (0') 402 4891 Minjature 709C . TO99 ‘ssp | B1jlo 100 g5 P
""GH POW R SN 74 HOOY} Now in stock—sand BZY 88 Racge 709 D.IL. B1/20 200  8%p
LOW POWER SM 74 LOOC for list No. 36 723 TO90 £1-00 | Bijeo £00 T
;13‘ ';;“{:l" 7% Dg.Lﬁ%p ONE AMP (G.1) |
! =i 7 TO99 £4-50 ULAR
10p . 741C  TO99 B&5p | Woos 50 1
A SELECTION OF SEMI{-CONDUCTORS FROM STOCK b R : e o e
AAY30 10p | BCWT 12p ) BUL05 225 | OGL 1551 TIB43 35p | AN3033 55p | 100+ gp | 7470 T0%3 5110 | Wo2 200 o
AAY42 upIBclevc i2p | BY100 15p | OC45 15p | Vdoba 25p | 2Ns«0 T6p | so04 65p | 747¢ DIL. 06 800 &5p
109 BCI82 10p | BY126 15p | 0CS7  50p | ZTX108 12p | aN3442 125 | 1000+ 5p 2110 | TWOANPE } H x } L
ACL07 | BC21 up BY127 15p | OCI1  15p | ZTX300 12 | 2N3025 78p 72741P D.IL. 60p | x
ACI28 up BCY. BYZ13 35p OC™2 25p | ZTX201 15p | 2N361d 50p | Any one type. DIL &0p | B3fos 50 359
ACl27 £8p | BCYS4 up CloeD &5p | OCT7  4Sp INasls Mp | —— —— B2/100 100 40y
AC128 26p | BCY30 1:00 | GETI11 86p | OCEL  Bhy | ZTX 341 20p | 2N3702 10y | 13 wane 5% 1C13 £1-80 | B2/200 200 45D
ACL7¢ 256 | BCY42 80p | GETLL5 66p | OC8S  25p | ZTX500 16p | 2N3704 100 | ‘Wire Ends TOBHIBA B2/600 600 50p
AC187 35p | BCY43 25p | GET250 45p | OCI40 85p 3 17p | 2N8705 100 | Metal Case THY013P EB2/1000 1000 80p
AC188  £5p | BCYSS 260 | LMS0IE OC170 25p | 2G301 30p | 2N8714 180 | Al ~oltages 20 WATT AMP POTR
ACY17 $0p | BOY70 15p | (T03) 187 | OCITL 30p | 2N404 20p | 283771 178 | §5-100 Volts 7 POST PAID | 3H x jL x &
ACY20 20p | BCY71 20p | MATI2128p | OC200 45p | 2NG627 35p | 253778 200 { pop each THHICF Fre Amp | B4/100 100 80y
ACY21 $£0p { BCY72 16p | MIE340 50p | OC201 73p | 2N896 16p | 23790 2-25 £1-50 | B4j200 200 85p
ACY3p 85p | BCYE7 299 | MJESTO 0C202 B0p | 2NG9T 18p | 2N3a19 35 25+ 180 | pa7a awp B4/400 400 70p
AD140 B80p | BCZ11 p0p [ MJIES20 76p | OC203 60p | 2N706 10p 2820 50p | 100+ 13 | CROUITE REF Baf60) 600 73
AD148  s0p - BD124  80p OCP71 1-95 | o030 P0p | 2N3866 85 | 800+ 12p 42 10p /800 600 Al
AD161 35p ["BDI3L 76p ORP13 G0p | 2Nis7 4p | aN3903 16p | 1000+ 10p BIX AmPs
AD162 235p | BD132 %0p | MIE3055 3 2N313L 28p | 2N3905 180 | L o oo, FEEE WITH fH x {L x & °
AF117 80p [ BF115 25p PS46A  20p | IN1132 25p | 2N4061 12p ¥ pe- PURCHASES B6{100 100 700 ¥
AF118 80p 25p | MPF105 40p | BASSIOAF | 2N1302 18p | 2N4062 12p T BE/200 200 5o
25p‘ BF17: 25p | NETI1420p 48p | 2N1304 22p | 2N4:26 15p | 3 Watt Plastic B6/400 400
AFI:: m g;lg g: ;’ggxa& muosail; gg{anb ﬁp 2§u‘n; :g: \&zlu xﬁ:ﬂ 5% TRANSISTORS, | Bs/s00 600 81
AT 1 17 1 307 88p | 2N540 ge ’ = s
AF239 40p | BF134 15p | NKT40370p.| TAAD6S 76p | 2N1308 26p | 2N8777 6bp | . I1C's, TRIACS, ggwm
ABY27 30p | BF195 16p | NET40480p | TIL209 39 |‘2NI613 20p | 28001 100 { <o '°o':‘3'm BRIDGES, e
ABY28 efp | DFAG1 gbp | DAS  50p | TIP20A 503 | 2Ni671 1:00 | 28012 10-00 |- 38 ~103 Vo SCR’s, LDR’s | & s P"'n'l £ |
BAl02 30p | BFE08 25p | OAL0  $p | TIPS0A 8p | 2N147 76p 18 695 | 20p each. . b L
BAILS 7p | BFX13 8Sp | OASl 10p | TIP3LA 60p | 2N2160 59p | 25026 8-50 ONE o o
BAMS 1i5p | B 5p | DA9L  7p | TIP3ZA 70p | 2N2217 BEp | 28301 B0p { grycne CRS] A P
BAX1S 5p | BFX47 30p | OA200 7Tp | TIPSSA 2R2221 20p | 28303 8S5p cgs l“ B 30p
BAYI4 7p | BFY48 pOp | 04202 10p 100 | 9¥22924 o2l 96p | wron C. g}l 2000 il
BG10T 10p | BFYS0 20p | OU16 760 259 { 40250 50p 4 FIERH EROE H m
BCL08 10p ngl £0p | 0C20 gy Tu,zuun wassuu 40;32 m 1} ToLs,
BClo9 1 BFY32 20p | OC23 P P Typa
,,gm 1:: BFYs4 50p [ 0C25  40p 2N2906 20p | 40362 50p § 1 amp minlsture G o
Bo11z 15 | BEYSU Sop | 028 6 384 aN2926 (all | 40406 60p | IN4001 i 3;20 oo 07 YA
159 | BLY36 800 | OCS5  50p 800 | cols) 10p [ 40485 7Bp | IN4002 g P mp
BC117 20p | BaX20 18p | OC38  85p | TIPALA 75p | 2N3053 20p | 40836 110 | IN4003 Cg g/:o o & Tos
BCI4S Zop | BSYH) 155 | 0C42  40p | TTP42A 85p | 2N 40430 1-00 | IN4004 CRS 3f & s5p a
IN40DS AMP
CRA5/400 400 sp -~ ,§
TY INAGOS E
VA Prices DO NOT include QUANTI DISCOUNTS 1IN 1000 - 15 | NEW FREE S 10:)‘1‘0“)”'_ i
Value Added Tax. From ln';. 124 ; 18% 254 ANY ONE | 15 amp miniaturs | ReyOKLET cnscxsmoo 304 ptid
13t April, 1973 10% must ba added | 0% 100+ 255 250+ TURIGE NPT OIS0 e No. 36 CRS7/400 400  T0p
and shown separately to your total § From above scctions ¢xcept Integrated PLAOO3 200 10 (OVDER )lSOO CRS 7/600 600 83p
order (incl. carr/packing). Help | Circuits and Special Offers where dia- PLiood 400 10 | FUpE T =, -
us ta halp you raceive your order | tounts are included. PL460E 600 12 S— BCBCBB 1&/"200200 70: 3Amp
without delay. & O, E, | Minimum order value I pleasr. PL4008 806G 15 | Bend for youm 'SCR 167400 400 20p
Postage 7p on all orders PL4OOT 1000 16 | today! an l,mm e T048

EDGWARE ROAD, W2
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Announcing our
improved range of
constructor modules

FOR DOMESTIC
& COMMERCIAL
USE

New Vearaions using 3A
‘Plastic Powar' Driver
Tmmnsistors Now Avajlable.
To meet demand, we have
Includad a mare powerful
module in our well-
established and proven
range. These powaer
amplifiers are carefully
essembled, tesied and
guaranteed. They offer
auperh value for rellabllity
and versatiilty. S

SA35 £4-45

A NEW ADDITION IS THE

SA50 at £5'65

Carr. baid. A rugged, wel byilt unit, capable
of 50 watts R.M.S. out, with all the advan-
tages of Saxon Amplifier design and quality.

35 watts RMS. Uses 7
transistors and 7 diodes
Carr. pald.

makes an [deal unit In

Ready now.
a
SA1 00 disco assemblles. A £1 0 90
real glutton for work
6 diedes. Carr. paid.

Rellable, tough and 11 tra

BRIEF SPEC. FOR ALL THREE MODULES

All modules incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, pius proof against over-dissipation and faulty i
loads In the SA.100.

Freq. rasponse 15-40,000 Hz & 1dB

Distortion 0-2% at 1 kHz

Loads 4to 16 ohms

Qulescent current 16 mA

Nolse Better than —75 dB

Supply voitage SA35 2545 volts
SASDISAIN 40-70 volte

Slze 44" x 4" x 17 (SA100)

472 3" x 17 (SA35/SA50)
Ctreults, connecting Instruction and application data are supplied
frae with all modules.

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES

PUdS. Unstabitlzed supply for 2 SA25/35 . £4-90
PU70 Unstabilized supply for one or two SAI00
&1-75 carr. 40p
PS45 Stabillzed module for 2 SA25°s or two SA3S's
£3-30 carr. froe
MT45 Translormer for above, heavy duty £2-35 carr. 20
MT30 Tranaformer for billzed supply lete witl
rectifier diodes mounted £3-58 carr. 20p
PST0 Stabllized aupply maoduls for ong oz twa SA100's
£4-90 car. free
MT70 Transformar for PS70 £4-30 carr, d0p

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

Orders and personal shoppers to:

ENTERTAINMENTS LTD.

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

TWO NEW PA/MIXER GONTROL UNITS

oM.4H
4high Z, 4 low Z inputs, 4 sete of contrals.
Case only 14" x8*x24" Carr. pd.

£1850, -

OM.GHL caso 13-x8 x24-
12 Inputs (8 high Z, 6 low 2). Carr. pd.

27-50 . v.ax.

Channel section modules.
for building your own
mixer, Gain—18 x (24dE).
Tane controls—18dB swing.
Carr. pd. £3-50 + V.AT.

Using grouped palrs of inputs and outputs
(high Z and low Z Inputs) with individual
bass, treble and volume controls on each
pair, plus master contrel. These low-nolse
units will feed all makes of amplifiers,
making them ideal for clubs, discos atc.
Standard jack sockets. Compact design. In
strong metai cases. All units guaranteed for
3 years.

— e
SAXON CONTROL UNITS

Mono (as shown)cam 20p.£ 6. 50 | ’

Ay Gy -

T 600D

2
Stereo. Carr. 30p. ;i . |
f== __SASON TISCO MoDULE ——
Twa dacks, and full headphope monltoring. The unlt is mains operated and mansures 174 x3° x 4~ deep
and Is finlshed with a smart whita on black {acia. The controls are: Left/Right deck fader, volume, baas,
treble, Haadphone Selector and volume, Microphone volume, bass, treble, mains onfoff.
COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—Stereo only has mic Input)

~-120 WATT HEAVY DUTY MODULE

Rugged class A driver stage. this module will run from all our mixers,
etc., and most other makes. Delivers 120 watls Into an elght ohm lsad
and employs 4 T03 can (115 watt) output transistors. These are the
modules where sxtra power I8 demanded.

Powar output  120watts Into 8 ohms Module S

Freq, respanse 20-20,000 HZ + 2dB anly =

Input senaltivity 200 mV Into 10K {Carr. 20p)

g;:muuntion :lb'?l."‘f‘(’;ld i

d 20 x 4 x W]

Lsi?h\z:&‘:e\;cnlon .£21 b supply) :)A:“:,i;r:e & £1 8.95
supply £27 50 Low distortion paralisl push-pull supply
{Carr. 50p) cutput stage. (Carrt 40p)

SOUND AND LIGHT UNITS

QOur popular 3 ¢channel model handles up to 3KW (3000 watts), of
lighting and Incorparates versatile sound control arrafgement to
enable professional standards to be achieved. Both units are
axcellent examples of Saxon quality and value. H

SINGLE CHANNEL UNIT

Operates irom 5 {o 100 wattampllfiers. Supplied
for bass note ti Is easlly ad d for
treble or mid-range at a cost of about 5p.

arps. £8°90

3 CHANNEL UNIT
Includes bass, middle and treble as well as master
contiols. 2 n for
split lsada. Up to 3KW lighting lcad. Smartly

finished steel case. Carr. 30p. £1 9.

COMPLETE ANPLIFIERS
CSE 100, £34-50 carr. free

This versatile unit is now mveilabie in a black vynide
case apd so represents even betfer value than ever
delivering speech and music powers of up to 100
watty RMS and i signal ts of
70 watts. Two Iindividualty controlied Inputs with
wlde range bass and treblo controls.

SAXON 100 £48-50 carr. fras

WIth an RMS output of 120 watts lreech and musie,
1 watts continuous power, four Indlvidually
controlled FET input stages and wide range bass
and treble controls, this amplifier has este blished
Itself as a unit offering quality and reliabillty atlow
cost.

LOUDSPEAKERS BEritish made bargainsi{
12- 25 watt 3/15 ohmas £3'35 carr. 30p. 15° 50 watt 8{15 chm £14-50 carr. 50p.
127 40 watt 15,000 gauss magnet system 8/15 chm £11-50 carr, 40p.

A.K.G. MICROPHONES
D11 DHL IDEAL DISCO MIKE ONLY £9-43 (o £11-99). ;
Prices quoted do NOT include V.A.T. 105, must be added on to totai

600 Watt 3 colour Light
Boxes Smart exine
finlsh £45 carr fres.

value of order for V.A.T. S.A.E. for special price list.

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

Telephone 01-684 6385

Hours 9.30 2.m.-5.30 p.m.
TRADE ‘& EXPORT ENQUIRIES INVITED
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TERMS OF BUSINESS
Cash with oerder (C.W.0O)) For C.O.D. zlease add 35p |
extra. cach ty regd. letter, please !
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TIME ON OUR HANDS

Time on our hands. That’s the prespect—
exciting or frightening, depending upon the indi-
vidual—as the four-day working week becomes
a reality. Already a number of industries have
adopted a flexible method of working whereby
the employee can choose the days and hours he
works, so long as the requisite total of hours is
worked within each week.

Make no mistake, a second industrial and
social revolution is upon us. The signs have of
course been around for years, but positive moves

to reorganise working life have only just begun. .

The insurance industry and local government are
noteworthy pace setters in this new fashion, and
it seems to be happily accepted by the employees
concerned.

The industrial revolution we are in the midst
of owes very much to the progress and expansion
of electronics. Business offices, no less than fac-
toty floors, are feeling the effect of electronics.
Automated calculating and computing systems
are contributing as significantly to this new in-
dustrial age as automated machine tools and
conveyor belts.

But to come back to our opening remarks. We
think it will be generally conceded that meore
free time is not a prospect greatly relished by
some people. Sociological workers have been
concerned with this very problem for a long time
now. The general conclusion is that much more
must be done to promote interest in leisure acti-

Our September issue will be published on Friday, August 17

EDITOR E. E. Bennett ®

ASSISTANT EDITOR M..Kenward =~ @
ART EDITOR . D. Pountney

vities and the necessary facilities must be made
available for all to pursue their chosen recrea-
tion. How one spends one's free time is a matter
of personal preference. The kind of activities we
can choose from are without number. They
range widely in character and setting: from the
overtly flamboyant and energetic to the quiet
and reflective sedentary kind of occupation;
from the great outdoors to the domestic scene.

Electronics has played a very vital role in
creating the conditions that promise a transfor-
mation in the future pattern of our working life.
Electronics can also play a very important and
useful part in filling in.some of the exira leisure
hours that will shortly become the general rule.
The study of electronics and the construction of
simple electronic devices is an interesting and
rewarding pastime, in itself. It must not be over-
locked that this particular hobby can, further-
more, become a very useful supplementary
activity to support and increase the enjoyment
derived from many other, totally different,
leisure activities.

B. W. Terrell B.Sc.
® P. A. Loates

ADVERTISEMENT MANAGER D. W. B. Tilleard

© IPC Magazines Limited 1973, Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully

protected, and reproduction or irnitations in whole or part are expressiy forbidden.

Al reasonable precautions are taken by EVERYDAY ELECTRONICS to easure that the advice and data given to readers are reliable.
We canaot, however, guarantee it, and we cannot accepe legal respensibility for it. Prices quoted are those current 2s we go to press.
Everyday Electranics, Flestway House, Farringdon Street, London, E-C4.  Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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HOTOGRAPHS taken using a single flash unit

tend to have a rather “flat” appearance
because they are usually devoid of shadows. A
second flash unit, used with the master at the
camera, can, when positioned correctly, give a
feeling of depth and produce a more realistic
photograph.

This article describes a unit which operates
a second flash unit—or slave flash as it is known
__without long trailing wires across the room.
It has a maximum range of 60 feet and can be
used for side or back lighting.

THE CIRCUIT

The complete circuit diagram of the Slave
Flash unit is shown in Fig. 1. The components
R1, D1, D2 and TR] form a common “and” gate
with only one inpuf.

Resistor R1 provides the bias to turn on TR1
through D2; the latter and the base/emitter
junction of TRl form two diodes in series and
this combination drops 1:2V (since silicon
devices are used).

If D1 is connected to earth, there will be a
voltage drop of 0-6V across it and the current
through R1 will flow through DI, rather than
D2 and the base emitter junction of TR1. Under
these conditions TR1 will turn off, i.e., not
conduct.

The ld.r., PCCl, has a very high resistance
under dark conditions and a very low resistance
under bright conditions (typically in the order
of 25 ohms for very bright sunlight) so when
the master flash fires, and -the light is incident
on PCCl, its resistance value momentarily falls

Everyday Electronics, August 1973




Fig. 1. The complete circuit diagram of the
Slave Flash.

to a very low value.

Thus when the master flash operates, D1 is
virtually shorted to earth at the moment of the
flash and TR1 is turned off.

The diodes D1 and D2 ensure that turn off
of TR1 is rapid.

- The gate of the thyristor has te be positive
with respect to the cathode, but while TRl is
on, the gate is virtually at earth potential so
the thyristor remains switched off. When TR1
switches off, the gate of CSRI] receives a positive
pulse since the collector end of R2 quickly rises
to +9V and CSR1 is switched on and fires the

Photograph of the completed Slave Flash unit
ready for use.

Everyday Electronics, August 1973

Slave Flash. When CSR1 is switched on the gate
current is limited to about 20mA by resistor R2.

CONSTRUCTION

The layout of the components on the Vero-
board is shown in Fig. 2. The layout is not
critical and can be changed if desired and may
be built into any type of case required.

However, a case with a wide base or side is
preferred so that the unit can stand up by itself.
A transparent case can be used if desired, in
which case PCC1 can be mounted inside the case
on the Veroboard.

The prototype circuit was built on a piece of
0-15in. matrix Veroboard. size 9 x 6 holes and
as the circuit board is so small it seemed
unnecessary to mount it.

If a metal case is used, the circuit board must
be insulated and one way of doing this is te
place: the board in a small sealed plastic bag.

When a suitable case has been chosen, drill
and make the cut-outs for VR1, PCC1, S1, the
battery mounting clip and the grommet to take
the screened cable, as indicated in Fig. 3, and
attach these components to the case and lid.
~ To mount the 1.d.r., two small holes are drilled
in the lid, 9mm apart (Fig. 3). These holes are
filled with waterproof glue and the ld.r. is
immediately stuck to the case with its leads
through the holes.

The screened cable used is a length of normal
audio coaxial cable and the socket is an in-line
type which can be bought from meost large
photographic shops.

Next solder the components on the Veroboard
as shown in Fig. 2, remembering to use a heat-
shunt on the leads of the diodes, transistor and
thyristor. When satisfied that the components
have been mounted correctly, wire up the board
to the other components as depicted in Fig. 3.

The polarity of the flash gun must be deter-
mined, and the negative side of the flash should
be connected to the negative on the circuit
board, location I2 via the screen of the cable.

Photograph of thé completed unit with lid

removed.
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Resistors SEE
Re aots SHOP

TALK

Variable resistor
VR1 5009

Light Dependent Resistor
PCC1 ORPi2

Semiconductors
TR1  BC109 silicon npn
D1 1N4148
D2 1N4148
CSR1 CSR1/05 or similar type

Miscellaneous
SK1 In-tine socket (see text)
S1 On/off slide or toggle
- B1 9V PP3
Veroboard: 0-15in. matrix 9 x 6 holes; battery
clip; grommet; Terry clip; waterproof glue;
suitable case; length of screened cable; knob.

USING THE UNIT

The slave flash is plugged into the unit and
positioned to provide light from the required
angle. The ld.r. is pointed towards where the
camera will be, or towards a wall where light
will be bounced from. The master flash is
mounted on the camera and all the units are
switched on.

The photograph is now taken in the normal
way and the slave flash produces extra light
from useful angles without long wires trailing
over the room and getting in the picture.

The unit can also be used out of doors for
fill-in flash at a range of up to 60ft.

In bright sunlight VR1 will have to be
adjusted so that the fiash doesn’t fire by itself.
This of course will reduce its range. ®

The Slave Flash unit in use.
Everyday Electronics, August 1973

NEXT
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LC.RADIO

A fantastic personal radio. Using a
special integrated -circuit this receiver is
small in size, cheap and easy to build yet
gives excellent results.

AQUARIUM
THERMOSTAT

For all who keep Op
tropical fish, a very
sensitive electronic
thermostat. Can also
be used for many
other applications re-
quiring fine temperas
ture control.

=" TRAIN
CONTROLLER

The trouble with most electric train con-
trols is the lack of torque at low speeds
resulting in unnatural performance. This
electronic unit overcomes the problem
and makes slow speed control realistic.

Seé thesée and
other exciting feat-
uresinthe September
issue on sale Friday,
August 17.
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PART 2

NE of the early uses of electronic automa-

tion was in the control of receiver volume

by controliing the gain of preceding stages. In

Fig. 4 a radio frequency (rf.) amplifier is fol-

lowed by an intermediate frequency (if)
amplifier.

The output of the if. amplifier is applied to
a detector and an automatic volume control
(a.v.c.) circuit. If the signal level at the output
of the if. amplifier decreases, the a.v.c. circuit
increases the amplification of the if. circuit and
the signal level at the output is brought back
to the predetermined level required.

If the signal level at the output of the if.
amplifier increases, the amplification is de-
creased. In this way the signal level is auto-
matically controlled by feedback.

. Fig. 4. Automatic gain control for a receiver

circuit.

SIGNAL

RF IF
AMPURER AMPLIFIER

DETECTOR

410

By Brice Ward
AUTOMATIC RADIO TUNING

In Fig. 5, a continuously rotating capacitor is
driven by a d.c. motor. With a signal level above
that set by the sensitivity control, the bistable
is reset and the solenoid de-energized.

The pushbutton can be foot or hand operated
and when pressed it will set the bistable. The
solenoid is energized and the motor begins to
turn the variable capacitor until the next

Fig. 5. Automatic radio tuning device.

DETECTOR
AMPURIER |

BISTABLE
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SHUTTER FILM
SPEED Q Qﬁﬁn
AMPLIFIER

- BRIDGE
CIRCUN

CdSCELL

IRIS DIAPHRAGM s

Fig. 6. Basic automatic iris control for a camera.

station, which has an output above the desired
signal level, is reached. At that point the
bistable is again reset, the solenocid de-energized
and the motor stopped.

In this way, the entire band can be swept
searching for the desired station.

AUTOMATIC DIAPHRAGM CONTROL

In modern cameras, the iris diaphragm can
be automatically adjusted to the available light
level. In Fig. 6, the shutter speed control and
ASA speed control set the bridge sensitivity.
With the carnera directed at the scene to be
photographed, a certain amount of light falls
on the photocell.

If the amount of light is too great, the bridge
circuit is unbalanced. The output is applied to
an amplifier to drive a motor which reduces

Fig. 7. Block diagram of a simple automatic
pilot, control system.

COMPARAIOR

RUDDER
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Photograph of a Trident cockpit showing the
central controler of a Smiths Autolanding
System (shown larger below). The system is in
use in the photograph above.

the diaphragm opening The decrease in light
level causes the bridge to balance and the
motor stops.

If the light level is too low, the “error signal”
voltage polarity from the bridge is reversed
and the motor opens the diaphragm to admit
more light. Again, in this way the exposure of
the film is automatically controlled in response
to shutter speed, film speed and the amount of
available light.

AUTOMATIC PILOT

An automatic pilot for either a boat or an
aircraft depends on a magnetic compass Or
gyro compass. Since the compass will indicate
the course of the boat or aircraft at any time,
it is only necessary to compare the output of
the compass with a device that allows a desired
course to be set.

This device could be a potentiometer, synchro
transmitter or a more sophisticated device.
When the desired course is set, the comparator
(Fig. 7) will detect the difference between the
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A simple Space Age Electronics autopilot for
small boats.

actual and the desired course and actuate the
rudder to reduce the difference to zero. The
motor would actually be more complex than
shown in terms of gearing and auxiliary
circuits or 1t could be a hydraulic system.

AIRCRAFT

In an aircraft it becomes necessary to control

both the heading, the bank and the pitch. These
signals are obtained from gyroscopes called the
-‘“directional gyre” and the “artificial horizon”.
There will be other instruments in the modern
jet aircraft but these serve to illustrate the
basic idea.

Control surfaces on the aircraft will be
operated by hydraulic systems controlled by
special servovalves in response to error signals
obtained from the comparison of the gyros with
the various attitude controls set by the pilot.

The current work to advance automatic land-

250 ﬁftéd on board M.Y. Cadabfa:

A Decca Pilot

ing systems that allow passenger aircraft to land
at fogbound airports, makes use of even more
complex contrel systems. Radio altimeters and
airport radar are used in conjunction with the
aircraft’s “on-board” systems to make it possible
to land without pilot intervention.

NUMERICAL CONTROL

Generally, numerical control refers to the
various systems used for drilling, milling, and
grinding metals to various shapes under the
control of special computers or computer
systems.

One part of such a system is shown in Fig.
8. In this case a table that would carry a work-
piece is controlled in its position in two dimen-
sions. Other necessary controls for a more
complex system would include a third dimen-
sion, tool selection and tool speed control
systems.

Fig. 8. Part of a numerical control system for two dimensional control.

COMPARATOR
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The illustrated system is only one of a
number of possible approaches to this opera-
tion. The “X” and “Y” registers obtain their
mput from the “X” and “Y” shaft encoders
attached to the drive motors.

The table would normally be zeroed by setting
both inputs to zero and allowing the table to
stabilise. At this point the work-piece could be
attached to the table and mechanical adjust-
ments made.

Once the set-up is complete, the process
would begin by entering information into the
“X” and “Y” input registers. A continuous com-
parison is being made by the comparator
circuitry between the contents of the input
register and the contents of the “X’” and ‘“Y”
register.

When the information is entered, the com-
parator detects the digital difference and con-
verts it to an analogue voltage to drive the
table positioning motor in a direction that will
reduce the difference.

ACCURACY

The shaft encoders are constantly feeding
digital information to the “X” and “Y” registers
which causes the difference between the con-
tents of the “X” immput and “X” register to
reach zero at which time the table is properly
positioned.

In actual fact, the motors would be driving a
set of reduction gears and the shaft encoder
would be attached to a further reduction gear
for best resolution in reading the table position.
It is quite easy to obtain accuracies of 0-001
inch and, with some care in design, accuracies

Spegel battery charge controllers in production
being prepared for automatic test under control
of a Ferranti Argus computer.

of better than 0-0001 inch can be obtained.

Modern digital plotters use systems similar
to this to drive a pen but much additional
circuitry is involved since the plotter must
actually look ahead to determine when a curved
section of line must be calculated with analogue
techniques.

These plotters can move at rates of 70 inches
per second on straight line segments—a velocity
that could literally tear the pen apart if a
curved line was attempted at top speed.

DRAFTING

In conjunction with computers, plotters can
be used to draw schematic diagrams, make
circuit board layouts and draw masks for
integrated circuits. One of the most modern
applications—one that anyone might have
developed—is that of drawing graded patterns
for use in the clothing industry. One size is
laid out by hand and the materijal fed to the
computer where all other sizes are computed
from this initial one. The computer can also
be used to control the cutting of the fabrics.

Did you ever stop to think how blazer badges
for school uniforms apd a thousand other uses
are made? Believe it or not on giant 50 to 100
foot looms with hundreds of needles being con-
trolled by Jacquard type punch cards. But
efforts are already underway to- automate both
the design and layout—number of -stitches,
colour of thread and so forth—and the actual
embroidery operation itself.

Automation, especially in the field of elec-
tronics, is an ever widening subject and almost
everyday another process is automated. 0]

The Siemens Ltd., Pegamat automatic test
system for general automatic measurement
and testing.
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these are: with TR3 hard on and TR4 off (no
collector current), and with TR3 off and TR4 on.

At the instant of switch on, current will flow
in TR3 and TR4, but, due to variations in gain
and component tolerances, one ftransistor will
draw more current than its counterpart.

Let us assume TR3 draws more current than
TR4. The voltage at TR3 collector therefore goes
less positive, this voltage change is coupled to
TR4, via C4, which tends to switch TR4 off.
Positive. feedback occurs via C5, and TR3 is
turned fully on. Capacitor C5 now charges
through R7 and TR3, and, as it becomes fully
charged, tends to turn off TR3. Positive feed-
back takes place via C4 which tends to turn
TR4 on. As soon as TR4 is turned on, C4 starts
to charge and will eventually switch TR4 off.
This see-saw action continues as long as the
supply is connected.

r S =)
Components....

o
Su SHOP
f & ALK
RS 1kQ 4
R6 1k

R7 3000

RE 470

RO 5-6kQ

R0 180

All W 4+ 10% carbon

Capacitors

C1 25uF elect. 12V

C2 . 25uF elect. 12V

C3 2-2uF miniature foil
Cc4 2-2,F miniature foil
Cs 2.2, F miniature foil
Cb6 500uxF elect. 12V
Cc7 S0uF elect. 12V

Cc8 500uF elect. 12V

o]} 500uF elect. 12V

Transistors
TR1 AC128 germanium pnp

TR2 AC128 germanium pnp
TR3 AC127 germanium npn
TR4 AC127 germanium npn
TR5 AC126 germanium pnp

Miscellaneous

S1 Single pole push to make pushbutton
(for door mounting).

B1 9V PP6 battery and connectors

TL1, TL2 G.P.O. telephone earpiece inserts
(approx. 21 ohms impedance, 2 off)

LS1 352 loudspeaker approx. 5 x 23 inches.

Veroboard plain perforated 0-15 inch matrix

5 x 2% inches, materials for cabinet (see text),

heat sink for TR5, connecting wire.

L 4BA fixings, Terry clips (2 off), small clip on
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CIRCUIT OPERATION

Transistors TR3 and TR4 as already stated
form an astable multivibrator the frequency
output of which has been centred around 400Hz.
This frequency is the resultant of the time
constant hetween RS, C4, R6, C5 plus the resis-
tance of the collector emitter junction of TR2.
Therefore if a current change can be made to
flow through the emitter base junction of TRZ,
its collector current will change thus altering
the time constant values and hence the output
frequency of TR3 and TR4.

‘Since TR1 and TR2 also form a multivibrator,
the base current of TR2 is constantly changing
and therefore constantly changing the output
frequency. The complex resultant frequencies
of the two multivibrators are thus present
across TLI1.

Base bias for TR1 and TR2 is obtained via
R1 and R3 respectively, the collector load of
TR1 (R2) has been decoupled by C2 to remove
any high frequency harmonics in this part of
the circuit and also lower the working frequency
of TR1 and TR2.

The varying output frequency of TR2 and TR3
appears, together with fhe output frequency of
TR1 and TR2 (via R6, C5 and C6) across the
transducer TL1. The coupling of the multivibra-
tors to the audio amplifier is by two G.P.O. tele-
phone earpiece inserts placed together as shown
in Fig. 2, care must be taken to ensure that the
three holes of each earphone align correctly.

The resistor R8 is included to account for
any changes in resistance of TL1 which should
be 21 ohms. There is no doubt that a matching
transformer could be used in place of TL1 and
TE2 but, however, all those tried produced a
much more harsh output than the earphone
coupling, also, the price of the two earphone
inserts is cheaper than most matching trans-
formers.

Transistor TR5 and its associated components
follow normal audio amplifier practice and TRS
is biased into class A operation by R9 and LS1;
R10 is included in the emitter leg to prevent
thermal runaway, this is decoupled by C8 to
prevent negative feedback occurring at low
frequencies across RI10.

The output volume could if required be
increased by use of an output tramsformer but
care must be taken to aveoid distortion.

The component values are quite critical and
should not be varied from the original. The
current drawn by the monitor is about 140 mifli-
amps which is quite small compared to that of
conventional door chimes which are often in the
order of amps. Hence quite a long life from a
standard PP6 battery should be expected.

CABINET CONSTRUCTION

The original unit was built complete with
Joudspeaker ard battery into a small wooden
box made from 3-ply to the dimensions shown
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HOLE IN HARDBDARD
UNDER CLOTH (SIZE
10 SUIT SPEAKER)

TWO COUNTER
SUNK SCREWS TO
MOUNT VERO

Fig. 2. Showing the way in
which the two earpieces are
used to couple the output
“ROLLWOOD COVERING ; stage.

FALSE BAFFLE
(HARDBOARD)
COVERED IN SPEAKER
VYNAL CLOTH

l

Fig. 3. (Above) Layout and construction of

l}:— the basic case. a @m ‘




in Fig. 3. Before covering, two countersunk
Ssinch long 4BA bolts were set and Tock-nutted
into the front panel to hold the Vercboard and
associated components. The cabinet was then
covered in teak rollwood to give a professional
finish, although Formica or vinyl covering would
have served just das well.

At the front of the cabinet a false baffle is
fitted, this is made from hardboard. The baffe
is slightly smaller than the front and can be
covered in vinyl speaker cloth and then glued
to the main cabinet. The overall appearance is
thus that of a miniature speaker cabinet.

CONSTRUCTION

Commence construction by wiring the positive
and negative supply wires to each side of the
Veroboard (Fig. 4). Resistors and capacitors
should be first to be soldered in, and last of all,
the transistors. The layout is not critical and
may be modified if required. Care must be taken
in correct wiring since direct coupling is used
in the circuit and any faulty wiring could easily
destroy one or more transistors.

When the two earphones have been glued
together they can be secured to the cabinet by
a Terry clip or just glued to the cabinet. The
battery is also held in place by a Terry clip.

The monitor has been well proven and should,
if constructed correctly, function perfectly for
years.

B S AT B s e RURHIRHUILD gt

GENERAL USE

If the unit is to be used for a door monitor

the heat sink on TR5 should be sufficient, how-
-ever if continuous use, such as alarm, is

required, this heat sink should be increased in
size.

Several other interesting outputs can be
obtained by increasing the value of C3 in stages,
up to about 100xF, best results are found by
experimentation. 0

TR G o

Ruminations

By Sensor

Blind Faith

Last week 1 met a radar
engineer who is responsible for
‘the maintenance of radar and
electronic navigational equipment
fitted on board fishing boats. In
the area where he works, sea fogs
are common at this time of the
year and the fishermen are very
dependent on the ship’s radar in
order to avoid collisions with
other vessels or natural hazards.
In fact, so much confidence have
these seamen in their radar gear
that they will continue to fish in
conditions so bad that a ship only
a cables length away cannot be
seen!

It says much for the reliability
of tbe equipment when men are
prepared to place their lives at
risk with complete faith in their
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electronic equipment. The engi-
neer responsible for maintenance
carries a heavy load and is aware
of the reliance placed upon the
equipment under his charge but
nevertheless ‘may feel a little
anxious when the fog comes
down.

Joining Up

Great things are happening off
the coast of North East Scotland.
The pipe line is now being laid to
bring oil from a well 160 miles off
shore to a landfall in Aberdeen-
shire. The pipe layers are kept.
“on track” over a previously
surveyed route by the Decca
Navigator system and, as the pipe
is being laid simultaneously by
two vessels, one from landward
and one from seaward, the two
ends will be joined together far
out at sea. Although 1 have every
confidence in the men and equip-
ment involved 1 would, personally,
feel much better if a very long
flexible joint were available—
just in case of difficulty.

There arc other examples of

the use of electronics in this kind
of application. Modern tunnel
boring techniques employ a laser
beam to keep the excavators on
the right road and there is ro
fear of missing the “other end”.

Enormous, unwieldly looking
machines are controlled and
guided with precision by elec-
tronic systems and their users
take for granted that the equip-
ment will function accurately and
reliably at all times. Of course,
we all rely upon other sciences
in a similar way and perhaps have
the least confidence in those we
know best.

Does the civil engineer avoid
driving over box section girder
bridges? Or does he cross gingerly
with a prayer on his lips? Does
the surgeon avoid the knife?

I think that most journalists are
sceptical of what they read in
the papers and a chef I knew
was not at all keen to eat in a
restaurant. I suppose that if
everyone does his job properly
everything will be fine. But a
“long flexible joint” is well worth
having.
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Ast month explained the various characteris-

tics associated with silicon and germanium

diodes; we shall now continue with various types
of diode and introduce the transistor.

POINT CONTACT DIODES

A point contact diode consists of a springy
wire (often tungsten) which touches a semi-
conductor crystal (normally n-type germanium).
A small region of p-type germanium is formed
beneath the tungsten wire by passing a suitable
current through the device during manufacture.

The pn junction thus formed enables the diode
to pass a current in one direction only. The point
contact concentrates the electric field near to
the surface of the germanium,. The point contact
diode is the modern equivalent of the old “cat’s
whisker” which was used as a detector in the
early days of radio.

Point contact diodes have a low capacitance
when reverse biased and are widely used as
radiofrequency detectors and mixers. They have
the disadvantage that their forward voltage
tends to be higher than that of junction diodes
at the same forward current.

It can be seen in Table 3.1 that the forward
- voltage of the point contact diodes is higher than
that of silicon diodes, although one might expect
it to be lower owing to the lower natural junction
potential of germanium.

On the whole, point contact diodes are less
robust than junction diodes, but this is not
normally of great importance.

Table 3.1: Diode Parameters

GOLD BONDED DIODES

Gold bonded diodes are point contact diodes
in which the point contact is made 9of gold wire.

The electrical characteristics of gold bonded
diodes are roughly intermediate between those
of normal point contact diodes and those of ger-
mamium junction diodes. Their forward voltage
is fairly low, whilst their junction capacitance is
only a little greater than that of a normal junc-
tion diode.

JUNCTION DIODES

Germanium junction diodes have been largely
replaced by silicon diodes. It can be seen from
the table, however, that the type OAl0 ger-
manium junction diode has a low forward volt-
age. The type 0Al0 is now a maintenance type
and therefore it may not be readily available.

ZENER DIODES

Zener diodes are silicon junction diodes which
show a very sharp breakdown characteristic
when reversed biased, see Fig. 3.1.

i
BREAKDOWN i
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Fig. 3.1. Shows the sharp breakdown point for
reverse biased silicon pn junction.

Maximum  Maximum Typical Typical !

Device Reverse Forward Vg at Ig Ir at Vg Construction
Voltage (V) Current (mA) (V) (mA) (zA) v)

QA91 115 50 2-1 30 75 100 Germanium point
AA119 45 35 2-6 30 170 45 contact
0A47 30 250 0-54 30 10 30 Germanium gold
IN994 8 20 1-0 10 30 6 bonded
0A10 30 100 0-38 30 4 30 Germanium junction
OA200 50 80 1-15 30 0-02 50 Silicon junction
IN4148 75 200 1-0 10 0-025 20 Silicon high speed
IN4308 80 250 0-77 20 0-1 75 Silicon planar epitaxial
BY100 800 550 1-5 5000 13 1250 Silicon power

Vr-forward voltage; forward current; Vgr—reverse voltage; Ix—reverse current.

418

Everyday Electronics, August 19?:';




The manufacturers can make diodes of a
chosen breakdown voltage by a suitable choice
of impurity levels on each side of the junction.
The diodes can be used for voltage stabilisation.

You will come across two circuit symbols for
the Zener diode—to distinguish them from other
diodes, and these are shown in Fig. 3.2. The
symbol type (a) will be found in English text
books and journals whereas (b) will be found
in American books and journals. The polarity
marking at the end of the body i.e. the ring or
dot, signifies the cathode.

CATHODE

Fig. 3.2. Circuit symbols used for identifying. the
Zener diode.

STABILISATION

The simplest circuit in which a Zener diode
can be used for voltage stabilisation is shown in
Fig. 3.3.

The voltage across the Zener diode remains
fairly constant as the current passing through
it changes. If, therefore, the input voltage be-
comes somewhat larger, the Zener diode will
pass an increased current so that the voltage
drop across RI becomes greater and the stabi-
lised output voltage remains almost unchanged.

If the output current increases, the current
passing through the Zener diode will decrease
by almost the same amount, leaving the output
voltage almost unchanged.

The circuit must be designed so that some
current always passes through the Zener diode,
but the current must never exceed the amount
which would cause more than the permissible
amount of power to be generated in the diode.
~ These conditions must be satisfied no matter
how the output current or input voltage may
vary.

UNSTABILISED
INPUT

STABILISED
OUTPUT

Fig. 3.3. A simple stabilised voltage supply.
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More complicated circuits with a wider range
of output currents can be designed using Zener
diodes with transistors.

Diodes which pass a high reverse current at
an applied voltage of less than about 5V depend
on the true Zener effect. -

ZENER BREAKDOWN

Zener breakdown occurs when the large elec-
tric field near the junction releases mumerous
charge carriers.

When reverse voltage breakdown occurs at
about 7V or more, the avalanche effect is res-
ponsible. In this case electrons are accelerated
across the junction to such a velocity that they
produce further charge carriers when they col-
lide with atoms. The newly formed charge car-
riers are in turn accelerated and form stll more
charge carriers. The process continues and pro-
duces complete breakdown.

Diodes employing this effect are usually called
Zener diodes, although voltage regulator diodes
would be a rather better term.

A typical series of voltage regulator diodes is
the Mullard BZY88 series. These can provide
stabilised outputs from 1-3 to 30V, depending on
the particular diode chosen.

For example, the BZY88/C6V8 has a break-
down voltage of 6-8V, whilst the BZY88/C10
breaks down at 10V, -the tolerances on these
voltages being +5 per cent. The maximum dissi-
pation of this type is 400mW and the maximum
current 250mA.

The diodes numbered 1N746 to 1N759 are a
similar series of 400mW Zener diodes for the
voltage range 3-3 to 10V. Larger Zener diodes
are available for high currents and high power
dissipation; some types should be mounted on a
heat sink.

DIODES AS VARIABLE CAPACITORS

It has been shown earlier in this series that
the thickness of the depletion region of a junc-
tion diode varies with the applied reverse volt-
age (and also with small forward voltages less
than the natural junction potential).

The insulating depletion region of a junction
diode can act as the dielectric of a capacitor, the
capacitance value varying with the thickness of
the dielectric.

Thus, the capacitarce of a junction diode can
be varied by altering the voltage applied to the
device.

Reverse biased junction diodes are used as
electrically controlled variable capacitors for
tuning radio receivers, especially in the v.hf.
and u.h f. regions.

OTHER TYPES

Many specialised types of diode are manufac-
factured for use at high frequencies {such as
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tunnel diodes, backward diodes, hot carrier
diodes, Schottky barrier diodes, etc.). The prin-
ciples of operation of such devices will not be
covered, since they are beyond the scope of the
present articie.

SIMPLE DIODE TESTING

The amateur experimenter can easily test a
normal iype of diode using the simple circuit
of Fig. 3.4.

When the diode is placed across the test
prods in one direction, little current should pass,
whilst in the other direction the dicde should
pass about 5mA.

Fig. 3.4. A simple circuit for the testing of diodes.

Obviously many more tests would have to be
carried out to check the full performance of a
diode, but the purpose of the simple circuit of
Fig. 3.4 is merely to provide a very rapid check
that the diode is performing basically in the way
that it should. 2

If the diode being tested is a Zener type, care
should be taken to reduce the voltage of the
battery to a value of less than the Zener voltage,
or the diode will conduct in both directions, Even
if this is not done, the circuit will not damage the
diode, since the series resistor limits the current
to SmA.

The values suggested are convenient ones, but
any other reasonable values could be used, for
example, a 9V battery, a 0-10mA meter and .a
1 kilohm resistor.

TRANSISTORS

The common transistor is somewhat more
complicated than the semiconductor diode, since
it involves the use of two junctions in a
single crystal of the semiconductor material.
Nevertheless the elementary theory we have so
far developed can be used to explain its mode
of action in very simple terms.

Transistors are extremely important devices
because they can be used in circuits which
enable a small current to control the amplitude
of a much larger current; they can therefore
be used as amplifiers.

POINT CONTACT TRANSISTORS
The point contact transistor was the first type
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of tramsistor to be produced in commercial
quantities. In this device two pointed wire con-
tacts (or ‘“cat’s whiskers”) touch a piece of
p-type or n-type germanium, the two points of
contact being very close together.

The point contact transistor has not been in
commercial production for many years and will
not, therefore, be discussed further.

JUNCTION TRANSISTORS

Modern transistors can be divided into field
effect tramsistors (which will be covered in a
later article in this series) and the more
common junction bipolar type to be discussed
now,

EMITTER EMITTER

=

j
COLLECTOR

- N | P

— P (N| P

COLLECTOR

BASE, BASE

Fig. 3.5 Construction of npn and pnp transistors.

Ordinary junction tramsistors can be con-
structed in two distinct ways, as shown in Fig.
3.5. Both of these types of device consist essen-
tially of a single crystal of the semiconductor
material containing a sandwich of the one type
of doped material between two layers with the
opposite type of doping.

The two types of junction transistor are
known as npn and pnp types for reasons which
are obvious from Fig. 3.5.

The layer at the centre of the sandwich is
known as the base, whilst the other two parts
are known as the emitter and collector respec-
tively. We shall see shortly that the emitter
emits charge carriers (electrons or holes) and
most of these charge carriers pass through the
base region into the collector,

In almost all practical transistors, -the con-
struction of the iwo junctions is different. Thus
the emitter and colector are not completely
interchangeable, as might be expected from the
symmetry of Fig. 3.5.

The base is always very thin, being perhaps
0-00lcm in thickness in some types.

SILICON AND GERMANIUM

Some ten years ago germanium pnp transis-
tors were used for most purposes, but now
silicon transistors can be made with a better
performance at a similar price.

Silicon npn transistors tend to be rather easier
to manufacture than silicon pnp transistors of -
a similar performance thus silicon npn types
tend to be rather cheaper and therefore more
frequently used. For this reason the npn transis-
tor will be considered first in detail.
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THREE BASIC CIRCUITS

If an input circuit is connected to a transistor,
two wires are used. A further two connections
are required for the output. Thus a total of
four connections must be made to the three
leads from the transistor.

One of the transistor leads must therefore be
common to both the input and output circuits.
Any one of the three connections to the tran-
sistor may be chosen as the common one, but
the performance of the circuit is very dependent
on the choice made.

In the basic circuit of Fig. 3.6a, the base is
common (common base) to both the input and
output circuits. The most commonly employed
basic circuit is the common emitter circuit: of
Fig. 3.6b, since this provides maximum overall
amplification.

The common collector circuit of Fig. 3.6c is
also known as the emitter follower and is used
when a low output impedance or high input
impedance is required.

It may be mentioned in passing that three
similar methods of connection are used with
thermionic valves, these being the common grid
(or grounded grid), the common cathode (the
most commonly used circuit) and the common
anode (or the cathode follower}.

BIASING

When a transistor is to be used as an ampli-
fier, it is necessary that the emitter/base
junction should be forward biased and the base/
collector junction reverse biased, no matter
which type of basic circuit is used.

In the npn transistor, this means that the base
should be slightly positive with respect to the
emitter and the collector appreciably positive
with respect to the base, as shown in Fig 3.7.

The resistor R. limits the current flowing in

N R N

;ERQ B @ ME4
=l

Fig. 3.7. Biasing of an npn transistor.
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the forward biased emitter/base circuit to a
reasonable value.

.A depletion region is formed at the base/
collector junction, since this is reverse biased.
Majority carriers (holes in the p-type material
and electrons in the =n-type material) are
repelled away from the junction.

Thus the reading of the milliammeter in Fig.
37 wonld be very small if the presence of the
emitter/base junction did not affect the current
flowing in the collector circuit.

THE EMITTER BASE JUNCTION

The forward current flowing at the emitfer/
base junction consists of electrons passing from
the emitter to the base and of holes passing in
the reverse direction. Any of the electrons from
the emitter which pass through the thin base
region into the depletion region of the base/
collector junction, will be guickly swept into
the collector by the positive voltage applied to
the latter.

A few of the electrons entering the base will
combine with the holes present in the latter,
thus giving rise to a current in the base con:
necting lead.

In a practical transistor, the base is lightly
doped and contains few holes, therefore most
of the electrons from the emitter will reach the
collector before they have the opportunity to
combine with a hole. Fewer electrons are lost
by combination with holes in the base region if
the base is very thin.

Flectrons which pass from the emitter to the
collector in Fig. 3.7 cause a collector current
to be registered by the milliammeter. The
fraction of the electrons from the emitter which
reach the collector is almost constant. There-
fore the collector current is almost proportional
to the emitter current.

In the common base circuit of Fig. 3.6a, this
means that the output current is almost propor-
tional to the input current.

COMMON BASE CURRENT GAIN

In a typical transistor, about 98 per cent of
the electrons leaving the emitter reach the
collector. Thus one may say:
current gain=

output current collector current

input current  emitter current

0-98
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In practice, we are usually more interested
in the incremental current gain (or small signal
current gain), since we are likely to be using
the transistor for amplifying a small signal. This
current gain is usually designated o or kg in
the common base circuit and is given by:

a small change in output current

® " corresponding change in input current
The value of « is also normally about 0-98.

One may wonder how one can use the com-
mon base circuit to amplify a signal, since the
output current is slightly smaller than the input
current. In order to answer this peint, we must
consider the circuit resistances involved and the
behaviour of the colector circuit.

COLLECTOR CHARACTERISTICS

The collector characteristic of a transistor is
of the general form shown in Fig. 3.8.

As the collector voltage is increased from
zero, more electrons from the emitter will be
attracted from the base across the depletion
region into the collector, thus increasing the
collector current.

When almost all of the electrons leaving the
emitier reach the collector however, any further
increase in the collector voltage will have little
effect on the collector current. Thus the charac-
teristic has a “knee” or bend at point A in
Fig. 3.8,

COLLECTOR
CURRENT

COLLECTOR VOLTAGE

Fig- 3.8. Basic collector characteristics of a
transistor.

The small increase in current with applied
voltage above point A implies that the collector
circuit resistance has a high value at applied
voltages above this point. Typically, the value
of the collector resistance is about one megohm
above point A.

If a resistor is placed in series with such a
high resistance circuit (that is, in series with
the collector), it will produce a much smaller
effect on the current flowing than a similar
resistor placed in a low resistance circuit, such
as the amitter circuit.

Although a small change in the input emitter
current produces a collector current change at
the output which is slightly smaller than the
input current change, a much larger value of
resistor may be used in the output circuit than
in the input circuit. Even a small change in the
collector current will produce quite a large
voltage change across this resistor.

A transistor in the common base circuit can
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therefore provide voltage amplification (and
also power amplification), although the output
current changes are always rather smaller than
the input current changes.

COMMON EMITTER CIRCUIT

In the common emitter circuit of Fig. 3.6b,
the input electrode is the base and the output
electrode is the collector. The current gain is
therefore base current divided by collector
current.

The transistor is biased as before. A forward
current flows in the emitter base junction, this
consisting mainly of electrons flowing from the
emitter to the base {and hence, to the coellector),
since there are few holes in the lightly doped
p-type base to flow in the other direction.

The few holes which do flow are replaced by
a current flowing into the base through the
external base lead.

LARGE CURRENT t

GOLLECTOR

r—

BASE
SMALL CURRENT

ELECTRONS

e o 0,

9 *EM!TTER
LARGE CURRENT

Fig. 3.9. Flow of charge carriers in the npn tran-
sistor.

Thus, as depicted in Fig. 3.9, a large electron
current flows from the emitter to the collector
via the base, whilst a much smaller current fows
in the base lead.

Any increase in the base current being fed to
the transistor will result in an increased flow
of forward current in the emitter/base junction
anid the flow of collector current will be in-
creased almost in proportion. Thus, the small
base current can be used to control the much
larger collector current.

Next month: Common emitter current gain and further
discussion on transistors in circuits.
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Batteries

Why do battery manufacturers
choose such odd values for their
voltages (ie. 4!z and 9 volts)?
It would make calculations a 1ot
simpler if they were to be 5 and
10 volts respectively!

We agree! Unfortunately the
manufacturers have to pander to
the whims of nature (or rather
the Leclanché cell). The standard
cell used in batteries has elec-
trodes of zinc and carbon; these
provide electrode potentials that
give a difference of about 1-5V.
Hence most common batteries
have voltages which are an exact
muitiple of 1:5. Some special
types of batteries (e.g. those
based on the mercury cell} have
a different range—based on
multiples of about 1-2V.

Meter Output

My multimeter has a socket on
it marked “output”. As far as I
can see there is nothing that can
come out of it! I investigated
inside and found a capacitor
connected to this point but am
none the wiser about what it is
for.

It is quite likely that this is
(paradoxically) another imput to
your meter and it is for measur-
ing a.c. signals superimposed on
a d.c. level—as one encounters in
the output stages of amplifiers.

Try it across the loudspeaker
connections of an amplifier having
the meter switched to a low a.c.
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range. In the absence of an audio
signal you should get mo reading
but as soon as there is sound to
be heard in the speaker you
should get a reading proportional
to the volume. This facility is use-
ful when tuning a superhet radio
to maximum signal because the
ear is not always as discerning to
level changes as one would like it
to be.

Radio Amplifier

1 have an old radio which pro-
duces a very good tone but
unfortunately only works well on
very local statioms. Is it pessible
to dispense with the radio part
and just use the amplifier to
make a simple record player? If
so what sort of pick up should
T use?

You can convert most radio sets
to make a simple record player
amplifier. Obviously the quality
depends on the type of set you
have but the conversion is quick
and simple and if done properly
does not prevent the set being
used as a radio as well, The tech-
nique can be applied to valved or
transistorised radios but should
not be carried out on ac./d.c.
mains sets that do not have
isolating transformers.

Locate the rear of the volume
control—be careful that yon
select the right component if it is
ganged with the mains on/off
switch! Of the three connections
to the potentiometer, ignore the
centre one (the wiper). Of the
other two, one will be connected
to ground or chassis (it might
have the screening of coaxial wire
connected to it or have a piece of
tinped  copper wire ranning
straight to the chassis of the
radio). Leave that as it is but now
—by a process of elimination turn
to the third termination. This will
have the signal wire coming from
the radio detector.

Replace this wire with the
centre core of a piece of screened
lead running from your pick-up;
the screen should-be connected to
the chassis of the radio. You might
prefer to insert a switch so that
you can change over from radio
to “gram™; a single pole two way
switch is suitable for this, and the
pick up connections brought out
to a socket on the radio’s cabinet.
You will probably need a reason-
ably high level signal from the
cartridge and we suggest a crystal
pick up would be best.

..

Radio Design

I would like to know if there
is a formula which relates the
number of turns on a ferrite rod
used in a radio, to the frequency
covered. Could yon alse tell me
what frequencies coastal stations
and trawlers/ships breadcast on.

Most of the services you men-
tion can be heard in the 1-75 to
3-0 MHz band, or on approxi-
mately 170 to 100 metres.

Using a Sinch ferrite rod 3ginch
in diameter, this band may be
covered by a winding consisting
of 35 turns of 24 s.w.g. enamelled
wire, side by side, the winding
beginning lzinch from one end of
the rod.

As the inductance and coverage
depend largely on the position of
the winding on the rod, the turns
may be_wound on stout paper or
thin card, so that it can be slid
on the rod to adjust coverage if
necessary. The tuning capacitor
for this range is 350 or 365pF
maximum capacitance.

Moving the winding towards
the end of the rod raises the
frequency tuned. This adjustment
will allow a 5 inch to 8 inch rod
to be used.

Exact inductance calculations
with ferrite rods or cores can only
be made with reference to actual
core material of particular manu-
facture, and by reference to the
maker’s figures for the material.

Earth

Why is it we hear that using
an earth wire makes a piece of
equipment safe. As I see it there
is still just as good a chance of
getting an electric shock from
the mains going into, say, an
electric fire.

Having an earth wire does not
prevent onme getting an electric
shock if one was to touch the
live mains lead under certain con-
ditions. However, most pieces of
electrical equipment have metal
cases to protect you from such
contact and there is always a faint
chance that a live wire might
come loose inside the box and
touch the case, or possibly insula-
tion on a transformer might break
down. If either of these possibili-
ties occur, the case will be live
and there is no way of telling—
until it is too late!

If, however, the case is well and
truly connected to earth, the cur-
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rent from the loose wire, inside,
will go to ground preferentially
down the earth wire—rather than
through you—and at the same
time there is a very good chance
that the current will be so great
that the fuse will blow—giving
total protection. That is why you
should always check why a fuse
has blown before you replace it!

Transformer Action

Am I right {o assume that a
direct current flowing in the
primary of a transformer gives
a standing direct current in the
output with any alternating
current superimposed?

No, this is not true. It is pos-
sible to have a circuit when there
is standing d.c. flowing through a
transformer primary. This does
not produce any induced voltage
across the secondary because in-
duction only takes place when
there is a rate of change in cur-
rent. If there is a.c. superimposed
on the standing primary current
only the a.c. variations will induce
currents in the secondary circuits.

There is a side effect from the
standing d.c. If it is too great it
could saturate the magnetic
characteristics of the iron core of
the transformer and make trans-
former action less eflicient; at the
same time one has to watch that
the input current rating of the
transformer is not exceeded—-the
a.c. has to be added to the stand-
ing d.c.

Thyristors

¥ou say that CSR’s (thyristors)
used in the Audio Colour Unit
conduct only in one direction so
the lamps do not receive the full
sine wave. Does this mean there
will be a flickering of the lamps?
If so could triacs be substituted
in the same circuit?

It is trome vou will notice a
slight flickering of the lights be-
cause when using only half the
a.c. cycle the power applied will
be going from zero to peak only
50 times a second whereas normal
mains goes from zero to peak 100
times a second—positive going
and negative going alternatively.
Strictly speaking the lamps run
from the Audio Colour Unit are
off for as long as they are on. The
flicker is only slight and is not
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very noticeable. It is not possible
to substitute triacs without circuit
modification,

Thyristor Ratings

The thyristor CRS1/40 is
exactly the same physical size as
some types of transisiors. The
thyristor is capable of passing 1
amp at up to 400 volts (which I
make to be 400 watts) whereas
the transistors in the same size
case have a maximum rating of
only about 1 watt. They are both
semiconductors se¢ why is there
such a vast difference?

The power -dissipated in a
device is obtained by multiplying
the current flowing through the
device by the voltage drop across
it at that current. A thyristor—
when it is in a correctly operating
circuit—=is always in one of two
possible conditions, (a) non-con-
ducting, or open circuit in which
case virtually no current flows,
(b) in full conduction when maxi-
mum current is flowing but the
voltage drop across the device is
very small—typically a volt or
two.

Take the first case; the current
is zero and the voltage across the
thyristor might be the full 400V.
Even so when you multiply 400 by
zero the answer is zero so there
is no dissipation in the device. In
the second case say the maximum
current flowing is 1 amp (as for
the CRS1/40) and the voltage
drop across the device is 1V;
power dissipation is 1 watt.

You should be able to see now
that although the thyristor might
be operating a load that dissipates
400 watts there is only 1 watt dis-
sipation within the thyristor—

TERCH-IN ‘74

equivalent to the maximum rating
of the transistors you mentioned.
With a thyristor you can never
have maximum current and peak
voltage across it at the same time;
however this is a possible condi-
tion that a transister might meet
when it is operating on the linear
region of its characteristic.

Tmpedance
Is there any simple - way of

determining whether a  loud-
speaker is 3 ohms or 80 ochms?

Strictly speaking the 3 or 80
ohm is describing the loud-
speaker’s impedance at 400Hz
This impedance is made up of the
coil’s inductive reactance in series
with its resistance to d.c. Usually,
and especially for small loud-
speakers, the inductive reactance
is small and most of the value for
impedance is contributed by the
resistance.

“As a rule of thumb you can
measure the resistance on a low
range ohm-meter and add about
20 per cent to get a rough idea of
the impedance. The alternative
method is rather complex and
reguires some more equipment.

Transistors

Do the direction of the arrows
on npn and pnp transistors have
any significance apart from being
an arbitrary identification of the
two types?

Yes! They point in the direction
conventional current can fiow
through the transistor ie. from
positive towards negative.

Don't miss the start of an

exciting
next month.

new ' term — details
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DEMO GIRGUITS

(9) By MIKE HUGHES

The Monostable

s promised earlier we shall now deal with
4 another member of the family of multivi-
brators. This one is called the monostable or one
shot multivibrator. Very often used in amateur
applications its prime role in any circuit is to
provide a timing or time delay function. For
example, the circuit that we shall describe could
form the basis for a simple photographic en-
larger timer (automatically switching off the
lamp at the end of a pre-determined time
period).

Sometimes it is necessary to convert a very
short electronic pulse (such as a ‘“‘spike”) into
a clearly defined and time extended rectangular
pulse—the monostable (perhaps preceded by a
Schmitt trigger) is ideal for this.

The basic circuit is shown in Fig, 9.1. Notice
the similarity between it and the bistable—
described in a previous part. The main dif-
ference is that cross coupling in one direction
is by means of a resistor (R2) but the other
way the coupling is done by means of a capaci-
tor (Cl) and an associated resistor R3.

CIRCUIT OPERATION
STABLE STATE

To understand how the circuit works we must
make an initial assumption—that TR2 is
switched off. This means that point C is at
approximately 9V positive and that, given a
reasonable period of time, Cl1 will discharge
(assuming it bad some charge on it in the first
place) through the circuit of R3 and R4. This
means that in the absence of any other effects,

Fig. 9.1. Basic monostable circuit.
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the junction of R3 with Cl would eventually
reach a potential of 9V positive.

However there is something we have over-
looked. The junction of R3 and C1 is connected
to the base of TR1 at point A and we know that
as soon as A reaches a potential of 600mV
positive with respect to the emitter of TR1—
assuming TRI is a silicon device—base current
will be drawn through R3 and the potential at
A will be “clamped to a maximum posmve
value of 600mV.

The base current flowing in TR1 will cause
it to be switched on and the potential at B will
be—to all intents and purposes—zero. Thus no
base current can be provided through R2 into
TR2 so we can say TR2 is switched off—the
assumption we made in the first place.

Discerning regular readers will see that we
have a, now familiar, feedback loop. The fact
that TR2 is off makes TR1 on and the latter in
its turn ensures that TR2 stays off. Provided
we introduce no other effects the circuit will
stay in this condition indefinitely—so long as
the supply is not interrupted. This is a “stable”
state.

UNSTABLE STATE

We are now going to describe the effect
produced by an action that occurs very quickly
and while you read the description remember
that although our arguing takes quite a long
time the electronic operation that is occurring
happens within a few microseconds.

We can upset the stable state of affairs by
deliberately making TR1 turn off. This is easily
accomplished by shorting point A to ground—
thus diverting all TR1's base current. When TR1
turns off, point B tries to rise to 9V positive but
in so doing base current starts to flow through
R1 and R2 into the base of TR2 turning TR2 on.
The potential at C falls rapidly towards zero.

The sudden change in charge on the plate
of C1 connected to TR2's collector induces a
change in potential on the other plate. The
potential will change in the same sense (ie. in
a negative direction) and will be of approxi-
mately the same magnitude (9V). Here is a
slight problem in our argument—we must
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ensure that once we have shorted point A to
ground to initiate the action we must imme-
diately remove the short to allow the potential
at point A to follow the change at C. This would
not be possible manually but using electronic
help—to be described in the practical circuit—
this can be achieved quite easily.

Point A was initially 600mV positive, but
when we get the sudden change in charge on C1,
as described, the potential will swing by 9V in
a negative direction to minus 8-4V. This action
makes doubly sure that no base current flows
in TRl1—a sort of “overkill”—TR1 stays
switched off. For those sitting with bated breath,
that is the end of the high speed part of the
circuit’s operation. We can now sit back and at
our leisure describe the rest of the operation.

Transistor TR1 will not stay switched off
indefinitely because C1, which has a potential

TRIGGER

MONOSTABLE

difference across it (0V at C and minus 8-4V
at A), will slowly discharge through R3 and R4.
As point C is well and truly held to ground by
the action of TR2 the discharge of C1 will cause
the potential at A to rise in a positive direction
towards 9V npositive. It will never, however,
reach 9V because as soon as point A reaches
600mV positive TR1 will switch on and—as des-
cribed previously—this makes TR2 turn off.

Point C is now able to rise to 9V positive and
this sudden movement contributes to a surge of
current from the other plate of the capacitor
into the base of TR1 ensuring that TRI is well
and truly on. From the instant when we shorted
point A to ground we have been describing the
astable part of the circuit’s operation.

TIME DELAY
There are two distinct phases in the opera-

| LAMP DRIVER

SRR

LP1
6v
0.024
+ Fig. 9.2. Practical circuit
B1 " used fo demonstrate the
9¥_3 _ monostable action.

*
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®
Fig: 9.3. The circuit of
Fig. 9.2 wired up on the
Demo Deck.
SHORT TOGETHER
MOMENTARILY TO
L@ SWITCH ON LAMP _Q
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tion, one is stable and the other unstable hence
the circuit’s name—the monostable. It is the
unstable part that gives us our timing factor—
the time it takes Cl to discharge from minus
8-4V to plus 600mV. There is a simple formula
for this: :

Time (in seconds) t=0-7 x C1 x R3
where C and R are measured in farads and
ohms respectively.

This formula is an approximation because it
assumes that R3 is very large compared with R4.

COMPONENT VALUES

There are several, not so obvious, points to
be made about the value of the various com-
ponents in the circuit. We have already implied

that R4 should be a low value compared with.

R3 otherwise the timing equation becomes
modified; also the waveform at C will show
a slow rise time as TR2 switches off. Resistor
R3 must have a value that does not exceed a
certain amount; the value being determined by
the minimum base current into TRl that will
guarantee the latter switching hard on. This—
in turn—is dependent on R1 not being too low
a value. Resistor R2 is chosen so that when in
series with Rl enough base current can be
made to flow intec TR2 when TR1 switches off.
Generally speaking once the values for
resistors have been chosen—and these are
usually set by considerations of the stage the
monostable is to drive—the length of time of
the unstable phase can be set by adjusting the
value of C1 which, theoretically can be as large
or as small as possible. Further adjustment of
time can be effected by reducing the value
of R3 below its maximum. The minimum value
for the latter must be considered otherwise
unlimited base current could flow in TRI.

PRACTICAL CIRCUIT

A practical circuit is shown in Fig. 9.2. The
monostable portion is very similar to that

What do you know?

SEMICONDUCTORS

What two materials do you most associate with
semiconductors?

A circuit is said to use a transistor in the com-
mon emitter mode, what does this mean?

There are two main types of transistors, what
are they and how do you differentiate between
them on a circuit diagram?

If a circuit calls for a BC109 type transistor and
you only have 2N2026, OC71, AC127, 2N3818
types, which one could you substitute and expect
the circuit to operate?
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already described; R3 has VR4 in series to
adjust the length of time delay. In this case the
maximum delay will be about 18 seconds (prob-
ably slightly higher because there is a good
chance the 50sF of Cl will have a value on
the high side due to toleramce). With VR4 set
to minimum resistance the time will reduce
to a fraction of a second.

Remember we used the term “overkill”
describing the negative swing at TR1’s base;
this term was deliberately used because a
reverse voltage of 8:4V between base and
emifter of a BC108 exceeds the reverse rating
of the junction so diode Dl is incorporated.
This has no effect on the working of the circuit
and only affords protection to TRI.

TRIGGERING

Triggering—and removal of the short—at
TRY's base is effected by RS, C2, D2 and the
switch. When the switch is closed (in the prac-
tical circunit, shown in Fig. 9.3, the two flying
leads are shorted together) C2 charges through
D2 and the base current into TR1 is momen-
tarily diverted to provide this charge current.
As soon as the potential at the junction of R3
and Cl goes negative D1 becomes reverse
hiased and the capacitor discharges through
R3 and VR4 free from any other influences.

With this type of trigger it does not matter
if the switch is kept closed—provided C2 is
small compared with Cl—the astable part of
the cycle will still maintain the same delay,
during which time TR1 will be off. We can
indicate this effect by driving a lamp from the
signal produced at TR1’s collector.

Touch the leads together and the lamp will
light and stay alight for the length of time set
by Cl and VR4 in series with R3. Try substitut-
ing different values for Cl; 5004F should give
a time approaching 3 minutes. If LP1 was
replaced by a relay with contacts capable of
switching mains, you can see how valuable this
circuit would be as an enlarger timer.

ANSWERS

‘}'arL B S| §IBENG Ul S dud dte sadA) Lg1TY
oy pue 1100 8yl ioisisueq 9z6aNg edhy udu
8y}l yiim %10M O} 1NDSD 8y 19dxa PInod Noji

*9dAy dud B uj 10393){00 2y} uey) aAjisod asow
S1 IB[IUe By} SedI3ym J9NIWa 2yl uel) aaljisod
SIoW S| 101981100 Yy es|Asp udy ue Ui 19JIAD
vudiu ue ul ¥seq ayj woy Aeme pue adIASPp dud
e Ul 9seq ay) spiemo} ug syujod jpUILLIBY JERIWE
3uj 2o Molie BY} sSPoYIdW oml Aq peysinbugsip
sq ues Asy) -udu pue dud aie sadfy oml 8yl

*i03S1SUBS)

sy} jo sieunussy jndino pue jndui 8y} wloq
"0} UOLWLIGD ST 193{WS 3y} Jey} suesw ) *Aediseq
*s9poip pue Sto}sisues Ulapow ut

$8JURJSONS 2iSEg 3y} *UONIS pue WNUBLLIGY




LOOKING back over the past
months—in  particular at
those Shop Talks giving names of
suppliers of the more difficult to
get items—it is apparent that
about three or four firms are
mentioned quife often—iry it.

Since these suppliers all sell
catalogues (at reasonable prices
considering the amount of infor-
mation in them) it would seem
that the easiest way to find com-
ponents would be to get the cata-
logues and bave a good Iook at
what’s on offer. There are of
course some items that can only
be obtained from special suppliers
or single sources and this is what
this page is for—to tell you
where.

SHOP
TALK

\inikei Kenward

Slave Flash

One component used in the
Slave Flash will not be available
from your electronic component
dealer — the inline ‘“‘camera
socket”—this should be purchased
from a photographic shop. Re-
member it is for connection to a
flash gun and not a camera.

Two other items to note con-
cerning components for this pro-
ject are the photocell, ORP12—
this exact type may not be avail-
able but the type number is well
known and most alternatives will
be suitable. The case used should
be fairly wide so that it is able
to stand up, enabling the photocell
to “look” at the camera operated
flash. The prototype uuit used a
small diecast aluminium case,
available from most suppliers,
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and this makes a tough -case
which is heavy enough not to be
easily knocked over.

Waa Waa

The Waa Waa design published
in this issue must be one of the
simplest posible and it is one that
works well. There are one or two
points on the components used
that are worth noting.

One of the sockets—the input—
should be a Re-An Products type
R26/1, this bas .an extra tag that
is used to turn the unit on—the
second socket can be the same
type to make ordering easier if
required. Re-An Products are at
Burnham Road, Dartford,. Kent.

The pofentiometer used should
be a carbon type of 1 kilohm, cnly
a small portion of track at one
end of this is used and wirewound
types have proven moisy in this
situation.

Lastly a couple of points on
the mechanical parts; the linkages
can be made from Meccano parts
as shown in the photographs—
this will help to simplify con-
struction. The return spring is
taken from a battery as stated in
the text—if you cannot find any-
one who uses these batteries you
could try asking your local retailer
if he has any dud or broken ones.

Electronic Doorbell

The magnetic earphone inserts
(GPO type) used in the Electronic
Doorbell are not available from
all suppliers. If you cannot find a
local supplier, Henry’s Radio list
them at 35p each. The 35 ohm
loudspeaker may also cause some
difficulty but should be available
from the larger suppliers. A
speaker of lower impedance
should not be ised—one of higher
impedance will result in a lower
volume.

The pushbutton used can be
bought from most electrical shops
or Woolworths.

New Products

Another low cost stereo system
in kit form has been announced
by Radio and TV Components.
At £17-95 plus £1-50 for postage
and packing this system must be
one of the cheapest available. By
using complete modules with tag
connections the need for solder-
ing has been eliminated, the
cabinets are also easy to construct
and only reguire glueing together,

Using two integrated circuits

The complete Stereo 21 unit
as it looks when finished.

the output is 2-7 watts r.m.s. per
channel, the amplifiers have
Separate volume controls and a
fone control (treble lift and cut).
Both beadphone and tape output
are provided, as is an auxiliary
input socket.

The Stereo 21 utilizes a BSR
autochange deck housed, together
with the amplifier, in a neat,
Perspex topped, cabinet and two
matching speaker cabinets each
housing an 8 inch by 5 inch drive
unit. Not claimed to be hi § but
for the price few could ask for
better quality.

Also mew this month is the
Minos case, initiaily in only two
sizes (100mm x 65mm and 130mmn
x 100mm, both 50mm deep). The
cases are moulded in ABS
(plastic) of high impact strength
which provides a gloss finish of
intense black.

The front panels are fixed by
plated steel posidrive screws and
are in white p.v.c. coated steel,
or plain aluminium.

From West Hyde Developments
Ltd.,, Ryefield Crescent, North-
wood Hills, Northwood, NAS INN,
Middlesex. Price for one offs 40p
and 50p, postage and packing 7p
and 8p respectively.

“Pve shelved the idea of con-
structing a two-way intercom—
she’d be able to nag me when she
wasn’t with me.”
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BUILD THE TREAS“RE
TRAGER Mk Il

METAL LOCATOR

® Genuine S-ilicon transistor circuit,
does not need & transistor radio to
operate.

@ Incorporates unique varicap tuning
for extra scabilicy.

@ Search head fitted with Faraday screen
to eliminate capacitive effects.

® Loudspeaker or earphone operation
{both supplied).

@ Ministry approved design,

® Kit can be built in two hours using
only scldering iren, sc¢rewdriver,
pliers and wire snips.

@ Excellent sensitivity and stabilicy.

@ Kiz absclutely complete including
drilled, tinned, fibreglass p.c. board
with component siting printed on,

@ Thoroughly professicnal finish.

® Weighs only 220z; handic knocks
down to 177 for transport.

Send s.a.e, for leaflet.

Complete kit . Built, cested ‘ . I
with prebuilt
search head

and

Guaranteed
Post etc. 35p Post etc. 35p
(Inc YAT) (Inc YAT)

MINIKITS ELECTRONICS, 35b Langley Drive,

Wanstead, LONDON EEl 2LN. (Mail order only)

hecome.
a RADIO-AMATEUR!

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

'Fl'ee ! Brochure, without obligation to: =
BRITISH NATIONAL RADIO & ]
|

g |

RAPY

ELECTRONICS SCHOOL P.0. Box 156, JERSEY
NAME :
l ADDRESS : == =
EEB 73 -
e BLOCK CAPS please |}
=g —si=—Q —F—=F==p Sf.aJ= J F-—Q —§ § § § § }__too|
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Surround Sound

Conceor? Hal

: Realism
inyour .
own home

OUR COMPANION MAGAZINE
PRACTICAL ELECTRONICS
proudly presents the P.E,. RONDO
complete 4-channel quadraphonic sound system.

These are just some of the special features:

00 AM./FM. TUNER OF
ADVANCED DESICN

{1 HIGH QUALITY
PREAMPLIFIER AND
CONTROL UNIT

0 CBS SQ QUADRA-
PHONIC DECODER

7 HIGH QUALITY POWER
AMPLIFIER (4 x 20 wait
continuous in to 8 ochms}

0 WIDE RANGE SHELF
MOUNTED SPEAKERS

Modular design makes construction easy. To
be described in full with all constructional
details in a series of articles starting next month.

PRACTICAL

September issue on sale Auwqust 10, 1973

ELECTRONICS




Readers’ Bright ldeas; any
idea that is published will be
awarded payment according
to its merif, The ideas have
not been provad by us.

This simple idea of mine will be found maost useful to the
experimental handyman. It consists of a two-amp con-
nector strip which can be purchased at any electrical
shop, and used as an assembly jig for any test circuit.

No soldering is necessary, and any component can be
substituted at will. The strip can be used over and over
again and its simplicity is an encouragement to any
keen experimenter,

Mr. T. Doyle,
Croydon.

Not long ago { discovered an economical ‘“‘test board"
for the construction of “spur of the moment" circuits,
Glue a piece of one foot square hardboard onto a piace

of chipboard of the same size. Next make a grid of tin.
squares on the hardboard, and then hammer large-headed
#in. nails in each corner of the squaras, leaving about a
quarter of the nail protruding above the board. File the
nail heads and apply solder to form & button on the top
of the nail. You now have a test board that components
can be applied fo quickly and securely. If one of the nails
is in the way then it is quickiy removed with a palr of
pliers, It can be replaced later.

R. Harris,

Petworth,

Sussex.

| do not know if fellow constructors have the same
problem as J, but I find that when building a circuit from
the magazine, the latter ends up op the bench and
eventually gets covered with flux, hot solder burns and
generally becomes very taity. A good remedy | found was
to glue a piece of flat 1in. thick plate glass to four pleces
of wood size fin. x 1}in. so making a2 smal! table with
fransparent top. The magazine (or book) can then be
placed under this and work carried out on the top.

‘ R. J. McLelian,

Birmingham.
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As a lot of electronic projects are housed in aluminium
cases, perhaps other readers would be interested in a
meathod | have found of giving the cases a professional
finish.

Place a piece of emery cloth or paper over a piece of
wooden doweling and fix in the chuck of a power or hand
drill so that the emery paper is held firm. If the drill is then
operated and the covered dowel placed in contact with
the aluminium case, circular impressions will be made.
Overlapping of these circles will produce a very pleasing
effect.

A thin layer of clear varnish over the surface will protect
and keep the surface shiny.

P. Horton,
Stourbridge,
Worcs.

I have made a Demo Deck using a T-Dec and | overcame
the difficulty of fastening this to the pane! by the use of
Velcro strips (obtainable from any haberdasher} giued on
with rubber cement. This can also be used for firmly
fixing other articles such as battery-holders. A push and
it is fixed—a pull and it is free.

G. Edmunds,

South Africa.

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

All items submitted should be original and not previousiy
published, If similar ideas are submitted by two or more
readers the first received will be published.

TAKE NOTE

Some readers who have constructed the Mini Organ
{June 1973} have anly been able to obtain a clicking -
noise instead of the correct oscillation.

The “clicking’’ noise is caused by the unijunction
oscillator working at the wrong frequency and is due
to €3 being connected in parallel with C2 via the base/
emitter junction of TR2. This did not show up on the
prototype organ because the three unijunctions tried
out were from the same source and thus, presumably,
from the same production batch. Due to production
spread of characteristics the saturation voltage across
the junction of emitter and base | can vary, and this
seems to be the cause of the trouble. The higher
voltage of some of the junctions raises the emitter of
TRI to a higher voitage than that at the base of TR2,
thus effectively paralleling C3 with C2

The remedy for this is to remove C2 and C3, and to
then replace C2 in the C3 position; l.e. C3 becomes 0.1
microfarad (it may be necessary to alter the value of
this capacitor slightly to tune the organ to the right
frequency.)

Everyday Electronics, August 1973



E-PAK

TO THE WORLD

OVER

1,000,000

EX. G.P.O. NORMAL
HOUSEHOLD TYFPE

ONLY £1-05

CATALOGUE ‘
FOR

FRE

POST & PACKING 45p EACH T o TRANSISTORS,
1 RECTIFIERS,
i SulaErg-El::iorf)EﬁmD|ey];-s We hold a very large :i:mge of fully marked, DIODES, :
i 2 : d tested and aranteed cransiscors, power INTEGRATED
Guarantced in working arder. tsnesis:ors. giuod!s and reccifiers at very CIKCUITS §
ONLY 271'P 3:1:;:;!&2\(: prices. Please send for free FULL FRI’E-PAK m!
POST & PACKING 165p 2 LISTS

Buu uuu Silicon planar plastic transis-
tors. Unmarked, untesced,

5 factory clearance. A random

sampling showed these co be of remarkably

high quality.

Audio PNP, similar to ZTX500, 2N3702/3,

BCY70 etc.

Audio NPN, similar to ZTX300, 2N3708/9,

BCI07/8/9, BCI68[9 etc.

Please srate Audio NPN or Audic PNP when

ordering._

ALL AT 500 for £3.30, 1,000 for £5-50, {0,000

(or(M P. & P. |1p;1.000.

OUR VERY POPULAR 4p TRANSISTORS

TESTED AND GUARANTEED PAKS
o AT S5

(TT faad Switches, I° long, Figure EBo
'o I'-;ldl.:::h;;e.d gn’ el SSP

B Mixed Gapacitors. Appmx.
100 quantisy, ::m:ed by weight +§5ISP
P

He 256 Mixed Resistors  Approx. B

quantity counted by weight
P+P JSD

100,000

Plasti¢ Power Transistors inscodk, more on way

NOW IN TWO RANGES

These are £0W and SOW Silicon Plastic Power
Transistort of the vary latest dessgn, avasabla in
NPN or PNP at the most shatteringly low prices of
all time. We have been selling these successfully in
Quantity 1o all parts of the world and we are proud to

HT 40 Wirewound Re:umn. Mixed - oy, TO-$ offer therm under cur Tested and Guaranzeed rerms.
40 el _55P e e ot St Range I, YCE. Min 15, HFE Min IS,

Ho 2 OCPTI_Lighe Semaitive 551 PNP Germaniom AF or RE. I-12 1325 2680
Phato Transiztor & P NPN n plastiC encapsufation. g vv.:“‘ 12a :oa ;;D
HI (0 OCI0N PNe Silicon 555 NPN silicon similar ZTX 300 ranze Range 2, VCE. Min 40 H;E‘ﬁ,m a0 e S
uncoded TO-5 P TYPE “H'* PNP silican similar ZTX 500 range AP s
30 ! Waer Z-ner Dmd::. 40 Wact p 3p %0
20, o 63~ 43V. 55F! 50 Wate 38ip  &ip | e

Complementacy pairs macched for gain ac 3 amps.
Ilp extra per pair. Please scate NPN or PNP on
ordar.

el 2 ok
HIST| () EHieAdeo =N SD
Unmarked.

B30 S imrnse o SSP

HIY 1 d Circuics, 4 Gates BBy
H 6 ;ﬁg?;iz Hiip Flops BMC 948 ssP

ra “BFY502, 2N696, 2NI613
W26 HiPw oo antaded 105 35p

ety

R A 55p
‘UNMARKED UNTESTED PACKS

Bo8s lso Garﬂ\;;i:m Dilodes ssP

RELAYS FOR
8 VARIOUS TYPES £1
P&P27)

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

INTEGRATED CIRCUITS
¥Va 3ock 3 larze range of 1.CS az very competitive
prices (from llp each). These are 3l liszed in our
FREE Catalogue, s28 coupen below.

METRICATION CHARTS now available
Thiz fantasticaily den:led conversion calcutator
carrieg
meeric and nnmh (and u.SA) m:uurmnu of
lengeh, area, volume, liquid Mmeasuce, weights eld.

Pociet Siza 1Sp. Wall Chart  18p.

Full of Short Lead Semiconductors & Elec-
tronic Cemponents, approx. 70, We
guarantee at leasz 30 really high qualiey
factory marked Transistors PINP & NPN,
and s host of Diodes & Rectifiers mount-

¢d on Printed Circuit Panals. Identifica-
ffon Chart supplicd to give some

LOW COST DUAL IN LINE 1.C.
SOCKETS

S0 A} Trin:. manufacturers” relects
200 ssp 14-pin type at 184p each| Now new low profile

lll types NPN, PNP, Sil. and

e - 16 pin eypo at 18p each [eyps
LI Ni]1] S “(2”0‘:’139 55P information on the Tranaistors.
T = ;,:"D““ S - Please ask for Pak P Only 55p. BOOKS 9
. O . min. .
100 BT, Sop [l T1oPaponoharac s o R R Sk
a8 g Sd. ;ﬂ:‘:oNFN PNP 5§P % Thesc are just twe of our popular lincs:
;?J“?D&A BSYDSA. .te. B.P.1 Tnn:ileor Equivalenes and
S50 geimmen 55 A CROSS HATCH GENERATOR T AT e gy
I &0 uumwm"—g;_ FOR £3.858 11! U.5.A., European and C.V. cquivalents.
DO-7 tin. Glas Type P

The lliffe Radio Valve & Transistor
Daca Book 9th Editian: p, & p. 234p. T5p
Characteriscics of 3,000 valves and cubes,

YES, a complete kit of parts including
Printed Circuit Board. A four position switch
gives X-hatch, Dozs, Vertical or Horizontal

HP? 20 :‘:xr:g.zl-cnn Seud R.cmu:. SSP

= —_——— e 4 A A & 4,500 Transistors, Diodes, Rectifier:z and
His g T Top Hat Siicon Recuﬁen. 55 lines. Incegrared Ciretic desizn for easy 1 - cut
30 75 ""‘"___" 2 :E— construccion and reliability. This is a project POGRE) COTE
Hie Is IExz:"m:J“C'n: P:.lt g.u ssP in the Seprember edition of Telsvision. Send far iists of publications
rated Cirevien.
L supplied This complete kit of parn costs £3.85, M.B. Books arc void of VAT,

post paid.
A MUST for Colour T.V. Alignmen:.

STEREO DECODER £4-95

A ready buile wnit, ready for conneccion to the |LF.
stages of your existing FM Radio or Tuncr Unit
A ctell-tale {ight can bec connected ta show the
presence of 2 Siereo transmission and correct
operation of the Unit.

The Unit «x in che form of 2 small printed errcuit,
and no further alignment s necastary, as afl preset
adjustrnents have already been ¢arricd ouc it the

990 PR il 55

m'r .PN’P,GH' -
TE Rt T T A SSp

’.-------\

iecss send me the FREE 8i-Pre-Pok Cotalogue.

MAKE A REY COUNTER

fOR YOUR CAR
The "TACHO BLOCK'. This
encapsuiated block will turn any

ADDRESS

ImA meter intc 2 linear and
accurate rev. counter for any
car with normal coil ignition
fyscam.

£1‘10 each

=-PAK LT

facrory.
It iz recommended thar a2 LED. 12 uted as the
indicaring fight and a suitable device o available
from us -+ 3;p.

Supplied with nccessary instructions and written
guarantee.

ALL PRICES INCLUDE 0%, VAT l
MINIMUM OADER 50p. CASH WITH ORDER
PLEASE. Add llp post and packing per erdar
OVERSEAS ADD EXTRA FOR POSTAGE

DEPT. E, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX $50
TELEPHONE = SOUTHEND (0702) 46344
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YATES ELECTRONICS FLEASE ADD 1on TO OROERS UNDER &,

(FLITWICK) LTD

Catalogus whith contains data sheets for mosc of the
components listed will be sent free on reguest

DEPT. E.E., ELSTOW STORAGE DEPT. Ao p R e,

KEMPSTON HARDWICK,
BEDFORD.

RESISTORS
W Iskra high stability carbon film—veryl ow noise—capless construction.
iw Mullard CR25 carbon film—very small body size 7-5 x 2:5mm. {W 2%
lecerosil TRS.
Powar Valuss Price

watts Tolerance Range available [-99 100+
¥ 59 4-75-2-1Hn E24 1-0p 0-8p
19 / 3-3IMQ-10MQ 12 1-0p 0-8p

i 100-1M E24 3-5p  1-0p
1 0°Z. 10-3-90 Eiz 1-0p  0-8p
4-70-1MQ Eiz 1-0p  0-8

: 1o5e 12-100 £12 s 5-5p

Quantity price applies for any selection. lgnore fractions on toeal arder.

OPEN ALL DAY SATURDAYS

Please add 109 VAT

MULLARD POLYESTER CAPACITORS C296 SERIES
0 015uF. O VT, 0 -UTIE, 35 0 CATuF, O OhTE, - oaTurs 2. O COSGuF, 0.01uF,
wl uF, 3p 1uF. 49, 0 154F, -F1uF, 74p-
g e N
V- 0-01p i3F, 8-022uF, 0-033uF, 0-047uF, 0-0684F, 3p. 0-14F 34p. 0- 154F
0-23uF. 5p. 0.334F. 6p. 0-4TuF. The. 0 6BAF, g, | L R e A
,'_‘;o"{,"';‘}:’“’ POLYESTER E‘t"é’}‘s”!%“ Cas0 SERIES
. mounting: m il -022uF, 39- 0-033uF, C-047uF. 0-06BuF
3ip. 0" ¥, dp. 0I5, 0-22uF. 5p. 0- I3LF, 64p. 0-47uF, B4p. 0 684F, 11
1 Y54F, 20p, 2°2uF, 24p. R e e

MYLAR FILM CAPACITORS [00V, CERAMICDISC CAPACITORS
0-001 uF 0 ﬂﬂ,uF 0-005uF, 0-01uF, 0-02uF 100pF 6 10,00
23p. 0-04usF, 0-0SuF, 0-06BLF, 0- IiF. 34ps oX LA G

DEVELOPMENT PACK
0- 5 watt 5%, Iskra resistors 5 off each value 4:700 to [MQ.
E|2 pack 125 resistors £2-40. E24 pack 650 resistors £4 70,

POTENTIOMETERS
Carbon track 5kQ to ZML. log or linear (log 2 W, lin $W).
Single, 12p. Dual gang (sterea), 40p. Single D.P. swlt:h 24p.

SKELETON PRESET POTENTIOMETERS
Lincar: 100, 250, 50002 and decades eo SMQ. Horizontal or versical P.C.
mouncing (0- 1 matrix).

Subsminiature O IV, 5p ¢ach. Miniature 0:25W, ép each.
TRANSISTORS
ACIO7 ISp1 AFI24 22p | BDIJI 750 | ©OC26  45p [ 2N3702 13p
ACI26 112p | AFI25 20p BDI3Z TI5p | OC28B S0p | 2N3703 12p
ACI127  12p | AFI26  20p BDI!! TS5p | ©OC35 50p | 2N3704 13p
ACI28 12p | AFI127 20p | BFII5  15p | OC42 12p | 2N3705 I11p
ACI31 I12p | AFI39 32p BFI73 "20p | OC44 12p | 2N3706 1lp
ACI32 I12p | AFI78  31p BFI77 28p | OC45 12p 1 2N3707 12p
ACI76 12p |  AFIB0 40p BFI78 32p | OCT0 12p | ZN3708  10p
AC!I87 p AFI8]  40p  BFI79 32p | OC7I 2p | 2ZN3709 : P
p
iip
12p

2

ADI4? 450 | BCI09  sp BFi% 15p| OCE2D i2p
ADIst I3p | BCl47 13p | BFI95 15p | 2N2904 20p | 40360 35p
ADI62 36p | BCl48 13p BFI97 15p \2N29'2$R 9 | | 40361 15p
20 F200 -2N29260 9p | 40362  40p

AFIIS 20p | BC|57 l4p | BFYS0 20p | 2N1926Y 9p | 40408 40p
AFl 18 Wp | BCISE 14p  BFY5| 20p | 2N2926G 10p I ZTX302 15p
AFII17 200 | BCI59 l4p  BFYS2 20p | 2N3054 .,Slp ZTX500 18p
AFI17 38p | BCI87 23p BUI0S 2156 | 2N3085 ‘08 | ZTXE02 20p

ZENER DIODES |W|RE WOUND POTS, 3, 10, 25,
400mW 5% 3 -3V to 30V, 12p. | 50 1) and decades 1o 100k Q2, 35p.

A
DIODES
RECTIFIER SIGNAL
BY127 1250v |A i2p | OASBS Tp
BZY 10 800V 6A 25p { OAS0 Sp
BZYI3 200V 6A 20p | OA9I 5p
IN40Q | S0V 1A 7p | OA202 TP
IN4O04 400V 1A 8p | INdI48 Sp
1N4007 1000V 1A 12p 1 BAI14 Bp
BAUSHED ALUMINIUM PANELS THERMISTORS
i2in x 6in=25p; 12in x 2§in=10p; 9in x 2in=7p. VAI0555 15p
VA |0685 15p
YAIO77 15p
suoanporelr:'norln‘:n's % R53 £1-35
Bémm x 9mm x 16mm, lengeh of track 59mm. SErw———
5INGLE 10K, 25|< 100K log. er lin. 40p, THYRISTORS
DUAL GANG, 10K + IDK etc. log. orlm 40p. 2ZNS060 50V 0-8A
KNOB FOR ABOVE 12p 30p, 2N5064 200V
FRONT PANEL 65p 0-8A 47p, CRS1/40
18 Gauge panel |27 x 47 with slots cut for usp with 400V 1A 25p. 106F
slider pots. Grey or mate black finish tomplete with | 50V 4A 40p, 106D
fixings for 4 pots. 1 400V 4A 58p

ELECTROLYTIC CAPACITORS_MULLARD 015/
PCEE S g N ot e

o 3-3/63. 4-7/63, 6:8/40, 10/25, 10/63, 15/16, 1540,
1563, 22/10, 22735, 22/63. 33j6-3, 33740, 4714, 47110, 4715, 4Tl ATieL eae
68/16, 10074, 100/1G, 100/35, 100/40_ 150/6-3, I50/16, 15025, 220/4, 220710, 220116,
330/4, 330110, 470/€-3. Bp ach L8l Io8ian 230725, 130/18, 70110, 680/ 3.
$0043. Caords, Toiojie, iS00 10, Saeneesy, Saut 6o 10000, 150076 > dio. 0jel.
220010, 3300/6-3, 4700/4, 18p. : 5 R CRTE 7 RV

SOLID TANTALUM BEAD CA'PACITOHS 12p
0-1uF 35V 2-24F 35V 22uF  1&Y

0-22uF A5V 4-7uF 35V I3gF 1OV

0-47uF 35V 5-8a4F 25V 4TuF 6-3V

1-04F 35V ) 104F  25v [00F 3V
VEROBOARD bl i JACK PLUGS AND SOCKETS

3 & Standard screened  IBp  2-Smm insulated 2
1 :

%* :g' %}g ;{: Standerd insulated I2p 3 -5mm insulated B:

ez 24p 2ip g:-;;o:da:ulled 3§p 3-5mra screcned iIp

3ix5 28p 285 S::r o' szc 13 :ap 2_—5mm socket sp
§7 x 2 75p S7p °0 socket p 3-5mm socket sp
A 1038 755 | D.LN. PLUGS AND SOCKETS

17 % § (plain} puie 82p 2 pin, 3 pin. 5 pin 180°, & pin 240°, 6 pin

17 x 33 phlﬂg o &0p | Plur 12p. Socket 8p.

17 x 2% {plain, o 42p | 4 way screened eabla |5pmetre

x 5 (plain} = 12p [ 6 way screened cable 22p/mecre 7

ltx 33 (plain} —_— 1lp |
Pin insertion tool 52p 52p

Spot face cutter 42p 42p | BATTERY ELIMINATOR £1-5¢
Pkt. 50 pins 20p ZQp 9V mains power supply. Same size as FP9 battery
LARGE (CAN) ELECTROLYTICS

3200uF 16V 50p

?SOO;AF 40\’ 749 4500uF 16V 30p
2500uF 50V S8p 4500uF 25V £1-68
2500LF 64y 30p 5000u:F Sov £i-10

2800uF 100V £2-60

HIGH VOLTAGE TUBULAR CAPACITORS—I 000 YOLT
Q-0IuF 10p 047uF 13p 0-22uF 20p
0:022uF |7.p D 1uF I6p 0- ATuF 23p

POLYSTYRENE CAPACITORS 160V 21%
100F to 1,000pF EI2 Series Values 4p each.

SMOKE AND COMBUSTIBLE GAS D CTOR—GDI £€2-00
The GDI iz the World's first semicanductos that can convert a concentration of gaa
or smoke jnto an slecerical sizgral. The sensor decreases its electrical resistance when
it abserbs deexidizing eor combustible gases such as hydrogen. carbon monoxide,
mathane. propane, alcohoal, North 5ea gas, as well as carbon-dust containing air or
smoke. This decrease is uuuliy large enough o be urtilized without amplification.
Full details and circuits are supplied with each detector.

Derector GDI, £2, Kit of parts for detecters including GDI and P.C. board but
excluding c:ve. Malns operated detector £5-20. 12 or 24V battery opecrated audible
alarm £7-30. As above for PP9 battery, £6-40.

PRINTED BOARD MARKER 7p
Draw the planned circuit onto a copper [aminite beard wich the P.C. Pen, allow to
dry, and immarsc the board in the ¢tchant. On removal the circuit remains in high
ralief.

— == e

GET BETTER auwrouns. = et
PERFORMANCE /7~ oo
wi DEXTER

, perlormance in
many ways
CAPACTORDISCHARGE GNTION, = 2505 S
= CONSUMPTION w BETTER

==
: / il ACCELEMATION & HIGHER
o ._:'-_'/ TOP SPEED & EXTEMDED LIFE

et i FOR BATTERY AND SPARK PLUGS
— % & ™~ % NO MORE CONTACT-SREAKER POINT
b U W BURN & IMPROVED COMBUSTION
Ce-

The Cexter Canacitor Oiacharge Igniion Usi s fully suppressed
10 prevent lacha (nterfeienee It can be faled casily and simply
I3 YOUr car. and Costs only £9.80 pivs 25p post and packing.

12 Voh neg. earth only. Fully guaranteed for 12 months

DEXTER & CO. S Ulver House:
19 King Street. Chester CHY 2AH. Tel: 024425883
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DO IT YOURSELF
ELECTRICAL EQUIPMENT

TRANSFORMERS @ RECTIFIERS @ INDICATORLAMPS
® RELAYS @ CONTACTS @ KEY SWITCHES @ BUR-
GLAR ALARM EQUIPMENT @ SOLDERING IRONS @
COMPONENT CASES @ HOLE CUTTERS & TERMINAL
BOXES plus numerous other electrical components.

@ Send 10p for full price list and iliustrated catalogue, to:

NORTHERN SECURITY SUPPLIES
(DEPT. EE)

104 KENT CRESCENT, KENT ROAD,

PUDSEY, YORKSHIRE.
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DOWN TO ERRTH

By GEORGE HYLTON

“The feedback bias arrangement (Fig. 1) used in some transistor
amplifiers worrics me. If the input signal swings positive as
shown then the output must immediately go strongly negative.
This will cancel the signal and also remove the operating
voltage from the collector. How can the circuit work?”

Let’s begin with a parable. A
man dropped a penny into a wish-
ing well. At once, fifty pennies
shot up out of the well and
landed at his feet. “That’s not
much use,” he said, “my penny-
worth of wishing has been more
than cancelled out.” He walked
off, leaving the pennies on the
ground. Along came another man.
He picked up the pennies and
dropped them into the well, one
by ome. Each time, fifty pence
came back. When the man had
collected all the money he could
carry he went home. What has
all this got to do with feedback
bias circuits? More than you
might think. The moral of this
story is, don’t worry if things
move in an unexpected direction,
so long as you can still profit.

In the feedback bias circuit of
Fig. 1, there’s no need to worry
because the polarity of the signal
gets reversed, so long as the
signal gets amplified. It certainly
does get reversed, since a positive-
going input, as shown, brings
about an instantaneous increase
in collector current. This means
that the 10 kilohm load resistor
R2 drops more than the wusual
voltage, so the collector voltage
falls below its steady-state value
of 4-5V that we have assumed.

The collector swings to a less

positive i.e. more negative voltage,

without actually becoming nega-
tive. Does this matter?

If the voltage gain of the cir-
cuit is 200, and the input signal
swings to a positive peak of 10mV,
then the collector voltage must
change by (200 x 10) mV = 2V.

This change of 2V reduces the
collector voltage to 2-5V, but this
is quite enough to keep the tran-
sistor working and all is well. The
output coupling capacitor removes
the steady component of the
voltage at the collector and passes
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on the variation, in other words
the output is 2V. Strictly we
should have said minus 2V, since
it is a negative swing with respect
to “earth”. By the same token,
the voltage gain should strictly be
stated as minus 200.

To my way of thirking, the
person who raised the question
has been trying very hard to get
the feel of the circuit, maybe ke
hasn’t quite succeeded, but he's
not a thousand miles from it. For
one thing, he’s quite right about
the removal of the operating
voltage from the collector,
because if you go on increasing
the signal voltage the point will
be reached at which the collector
swings downwards by 4-5V, in
which case all the standing
voltage is wiped out and the tran-
sistor can’t go on working.

What this means is that the
amplifier overloads at this point.
All amplifiers overload at some
peoint, i's a natural limitation.

He says that the signal is can-
celled, no doubt because when the
collector swings negative this puts
a polarity swing at the collector
end of the feedback resistor Rl
-which appears to oppose the sig-
nal. In fact, it has the opposite

effect.

If you study the circmit care-
fully you see that the a.c. input
and output voltages are “series-
aiding”. They both try to drive
current through Rl in the same
direction. The net signal voltage
across-R1 is 2010mV (2V + 10mV),
which drives just 201 times as
much current through the resistor
as would the signal itself.

Way back in the early days of
electronics, when we had only
radio valves to perform the task
of amplification, an American
called Miller realised that this
was the reason for getting an
unexpectedly Iow input imped-
ance. All the extra current has to
come from somewhere. It turns
out that it has to come, in the
long run, from the signal source.

Looked at from the signal’s
point of view, R1 takes the same
current as you would expect a
resistance of only 1-5MQ/201
(=7-5 kilohms) to take. The
actual figures don’t matter
though, the important thing is
that if you connect a resistance
between collector and base then
from the imput signal’s point of
view that resistance is reduced by
a factor of (A+1) where A is the
voltage gain. This reduces the
input impedance of the amplifier.
Fertunately the input resistance
is low anyway in the present cir
cuit, so the overall effect is not
to drastically reduce the input
resistance to a small fraction of
the expected value.

In a stage designed on the lines
of Fig. 1, this “Miller feedback”
effect reduces the input resistance
{or impedance, if you like) to just
half the expected value. This is
a point to bear in mind when
deciding on what size C1 must be
to give the required low frequency
response. It should be twice as
big as you would expect.

Fig. 1. Feedback bias circuit.

INPUT
10mV PEAX
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Test Gear

I have been taking EVERYDAY
ELECTRONICS since last November
and I find that the issues are very
enlightening and just about as
easy to understand as any subject
as complex as electronics could
be.

I am very interested in the test
gear in the May 73 issue. As }
intend buying a multimeter and
an oscilloscope—cost is not the
primary consideration. First the
multimeter, I would need one
saitable for checking components
used in proportional radio equip-
ment as used in model cars, boats
and aeroplanes, these use minia-
ture components and operate on
the 27TMHz Band. According to
the adverts in EE, some have over-
load protection and an instruction
leaflet and others don’t mention
this.

Generally I purchase an article
first and then find out afterwards
what I should have bought, so 1
would be glad of your advice.
Obviously you can’t mention any
particular make but if you could
quote the range I need to check
miniature components it would be
a great help. To check from 4-7
ohms to 100 kilohms, capacitors
4-7pF to 0-047,F.

Also, what specifications would
the oscilloscope need- to have to
check for a 27MHz pulse of
approximately 8 milliseconds
duration. Where could I buy one
at £25 as mentioned in the May
EE. article on Workshop Com-
ponents and Tools.

R. Lockie
Bournemouth

The multimeter should be a
20,000 ohms per volt type and,
for the resistance range required
should really have three separate
resistance ranges. It is not
possible to check capacitors with
a multimeter on its own and we
suggest that you take no notice of
capacitance ranges — these ecan
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hardly ever be used satisfac-
torily. There are many good
meters available for about £8 and
one with overload protection will
prevent damage to the meter if
you try to measure too large a
current or voltage.

To get a ’scope that will display
a waveform with a frequency of
27MHz will probably cost about
£200. We suggest that your best
bet will be to look around for a
good secondhand ’scope with a
frequency response up to about
8MHz—this should give some
indication of operation at 27TMHz
although you will not be able to
see the actual waveshape.

Keyboard Polishing

With respect to the Mini Organ
design given in the June issue. 1
believe that the printed circuit
keyboard must be polished with
metal polish before being played
because once the surface becomes
tarnished the notes change, due
to increased resistance of the
copper oxide coating.

A roller tinned or silver plated
keyboard would seem to be neces-
sary if this tiresome task is to be
avoided.

F. L. Ellis
Oxford

The keyboard will not require
polishing very often—as you say
only when it becomes tarnished—

since it is quite smaell this task is
simple.

Shock!

With reference to the Night
Light Switch in the April 1973
issue of EvERYDAY ELECTRONICS, in
the drawing on page 198 the
“live” wire from the mains is con-
nected to the “open” end of the
fuseholder, and not to the tip.

In these circumstances an in-
quisitive child may unscrew the
fuse and push one of his or her
fingers into the fuseholder thus
receiving a shock.

This may seem a small point to
make, but if the fuseholder is
wired-up the right way a person
may be saved a nasty experience
—which I have seen happen.

D. S. Franklin
High Wycombe

Gourses

_ I thought it might be useful to
let you know what courses for
radio and electronic enthusiasts
are to be offered at the Knares-
borough Adult Education Centre
during the academic year 1973-74.
They are as follows:

Tuesday, beginning September 18,
“Morse Code for Radio Ama-
teurs.”

Wednesday, beginning September
19, “Electronics Workshop.”

Thursday, beginning September
20, “Radio Amateurs’ Exam-
ination Course.”

All these classes are from 7.30
to 930 pm. at a fee of £1 per
term. The courses have run for
several years now, have been well
attended and a stock of tools and
test equipment has been built up.

J. B. Smith

Head of Centre
Knaresborough Centre
King James Road
Knaresborough
Yorkshire

if you write to us for advice, and wish to have a personal
reply, you must include a s.a.e. Unforfunately, we cannot
prepare special designs, circuits or wiring diagrams to
meet individual requirements, nor ¢can we answer queties
concerning commercial equipment, or subjects, designs or
maodifications not published by us.

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

For all enquiries concerning advertisements or advertisers
write to: The Advertisement Manager, Everyday Electro-
nics, at the above address. Phone 01-634 4202.
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By B. W. Terrell B.Sc.

F THE many special effects employed in the

musical world, especially the world of ‘“‘pop”
music, the waa waa may be one of the most
difficult to use, but when mastered, the waa waa
can add a new and useful dimensicn to your
music.

WHAT IS WAA-WAA?

For those who do not know what waa waa is
try saying nasally aloud and several times the
words WAA WAA. The sound produced gives
a good idea, with a little imagination, of the
manipulation of the Waa Waa device to the
output from an electric- guitar, piano, organ or
microphone.

Flectronically, the waa waa sound is produced
by means of a tuned amplifier (this amplifies
only a selected band of frequencies) whose
resonance peak can be varied smoothly between
the bass and treble content of the signals from
the musical instrument.

FILTER

The heart of a tuned amplifier is a filter net-
work; consider the simple filter shown in Fig. 1.
This is known as a “bridged-T” filter.

R
A # 2

L]

Cq Cp

'-Rb

Fig. 1. A bridged-T filter used as the basis of the
Waa Waa.
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A very simple unit designed with the “‘pop’ group in mind

'*\ of components
& including VAL

£1'50 plus case

-

If an input signal containing a multitude of
frequencies is applied across terminals AB, most
of the signal will be transmitted with relatively
little attenuation and will appear across CD.
However, a narrow band will be aitenuated
drastically—the position of this band being
dependant on the relative values of R. C, C, and
R,. Thus for a particular band the attenuation of
the circuit is very high The position of this band
and its overall shape is dependant on the relatnve
values of the filter componénts

This type of filter is sometimes called a notch
filter, the reason for this is seen in Fig. 2 which
shows the ratio of the output to the imput as a
function of frequency for one set of filter com-
ponents.

- —

FREQUENCY

Fig. 2. Bridged-T filter characteristics.
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] Fig. 3. The complete circuit
1 diagram of the Waa Waa unit.
Note that the unit is switched
on by inserting the input Jack

plug.

c

+
Rit===r 0
0-47pF 0-47pF 1506 o our
VRI¥
3 SEE TEXT

=

N, ot o i

It was found experimentally that the notch
position could be varied over a considerable
range by varying only one component, namely
R,. Although the overall shape of the notch
changes with the walue of Rs, it was found to
have no adverse effect on the performance for
this particular application.

CIRCUIT DESCRIPTION

The complete cirenit diagram of the Waa Waa
unit is shown in Fig. 3 and consists of a two-
stage d.c. feedback pair amplifier, with a
bridged-T filter built around the d.c. feedback
resistor R3; the latter provides the base bias for
TR1 from the emitter of TR2. The complete cir-
cuit forms a tuned amplifier whose resonant
peak can be varied by the variable resistor VR1,
and functions as follows.

Dependent on the setting of VR], the filter
network for a particular frequency is a high
impedance path, at other frequencies it is a
low impedance path for negative feedback.

Therefore, signals other than those near the
narrow band (selected by VR1) are not ampli-
fied whilst the selected band is ampiified and
appears at the output.

By varying the value of VR1, the amplified
band can be made to sweep smoothly from the
bass end to the treble region of the frequency
spectrum. By varying the value of VRI up and
down, the waa waa sound is produced.

VARIABLE RESISTOR

The pedal linkages were designed to be as
simple and as inexpensive as possible while at
the same time, the actual pedal movement was
to be kept -to a minimuin for easy use and
comfort.

The value of VR1 needs to vary from near
zero ohms to about 150 ohms for the required
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effect. This is accomiplished by means of a
1 kilohm potentiometer which gives the re-
quired range since the linkage causes a maxi-
mum rotation of about 45 degrees. Ii is essential
to use a carbon track type potentiometer—a
wirewound type will produce a noisy output.

COMPONENT BOARD o

The Waa Waa circuit in the prototype was
constructed on a piece of 0-15in. matrix Vero-
board- size 14 x 10 holes. The layout of the
components on the board is shown in Fig. 4.

Make the cut-out on the reverse side of the
board as shown and then drill the mounting
hole. Next mount the components on the board
in accordance with Fig. 4 leaving the transistors
antil last and remembering to use a heat shunt
on the transistor leads when soldering. Do not
connect the flying leads at this stage.

CASE AND LINKAGE

Details for constructing the case, pedal and
linkages are shown in Figs. 5 and 6. The proto-
type case was constructed from isin. thick
aluminium for the sloping base and base-plate
and Lrin. thick chipboard for the pedal. The
latter had rubber matfting glued to the top to
prevent the foot from sliding when in use.

The linkages in the prototype were made from
Meccano parts but these parts are not essential
as tin plate cut to the dimensions shown will do
just as well.

The shorter linkage was made by soldering
one half of a 1;in. diameter spindle coupler (cut
with a hacksaw) as shown. The two linkages
should be joined together by means of a copper
or brass rivet, but this should not be made too
tight as the joint must be free to move without
binding or catching. r

It is important that the case and linkage

Everyday Electronics, Augusi 1973




SCREWED TQ 2
PEDAL VIA %1 ! 172 L.

e 1
BUSH @ @ :;D_.ummsss

. RUBBER MATTING
5 GLUED IN PLACE 5
et IR = f, THICK CHIPBOARD

LINKAGE FROM™— OR PLYWOQD

MECCANO PARTS

\- e —— = — < —_—
| £ 7 RUBEER FEE Tammme L]
ONE HALF OF A 'y DiA. BASE PLATE! =
SPINOLE COUPLER SELF TAPPING scasw—-ﬁ
E SOLDERED TO LINKAGE

Fig. 5 (above). Pedal, case and linkage details.

SK1

Fig. 4 (right). The lay

VR WIPER SKIEARTH Bt+ve VRi

out of the compo-
nents on the Vero-
board.
O
o]
o}
SK2 o 3
2 o
o o]
e
o = Gp o
MOUNTIN
GHW-S HOLE o
O Ox0Of B0 G OROBORO
AT T 3 o 5 S OV BN 9T T
e 05 e 15 b AT B B0 3 H
o 0 (o}
fo) (o}
o o
MOUNTED ON 11: LONG = <
INSULATED BUSH o o
o o]
@\ o o
HINGE FIXING o o
HOLES o o
=3 Fig. 6 (left). The wiring of |g o
the component board to |
oS the other and components, {© @
| SCREWS USED and more case details. ® 0
o \T}- ) g

x

bmnomwmt"*kk“zz




@ — )
Components.... S

Resistors e
R1 82kQ
R2 2900 l[“al(
R3 6-8k{
R4 150Q
All & watt & 10% carbon

Potentiometer
VR1 1kQ linear carbon

Capacitors :
C1 10uF elect. 10V
C2 Q-47uF
C3 0-47uF
C4 10uF elect. 10V
C5 10uxF eiect. 10V

Transistors
TR1 BC109 silicon npn
TR2 BC109 silicon npn

Miscellaneous
SK1 Jack socket with one break contact

type R26/1

SK2 Jacksocket standard type
B19V PP3
Veroboard: 0-15in. matrix 14 x 10 holes;
battery ciip; screened cable; {in. diameter
spindle coupler; insulated spacer; lin. long
bush for linkage; cabinet hinge; rubber
matting; aluminium for case; chipboard
or plywood for pedal; conical spring; 2BA

| and 4BA nuts.bolts and shakeproof washers.
N :

dimensions be adhered to, otherwise the
required resistance sweep range may not be
obtained, resulting in a reduced waa waa sound
or “dead” pedal movement.

It is advisable to make the case before drilling
any of the component locating holes in case
your bending is not that accurate.

ASSEMBLY

With the case and pedal finished and the
holes driiled, fit the component board mounting
bolt (2BA) in place and tighten down using a
shakeproof washer, and then fix the battery clip
in position again using a shakeproof washer.
Screw the potentiometer VRl and the Jack
sockeis in position and fully tighten.

Screw the conical type spring and the cabinet
hinge in the correct place on the underside of

the pedal and then bolt the hinge to the sloping.

base by means of 4BA nuts, bolts and shake-
proof washers. The prototype used the spring
from the top of an old 996 battery; this type of
spring was chosen because when compressed it
is virtually flat.

Next lightly screw the complete linkage as-
sembly to the side of the pedal (Fig. 5) via a
Lin. long bush.

Turn the shortened potentiometer spindle
fully clockwise and with the pedal in its upper-
most pasition, attach the coupler to the spindle

440

and tighten fully. Tighten the other end of the
linkage to the side of the pedal.

Wiring up of the board to the other com-
ponents should now be carried out according to
Fig. 6. When this is complete, secure the com-
ponent board to the mounting bolt via a Lin.
long insulated spacer. It may be as well to stick
some insulating tape on the casing below the
board to prevent a possible short circuit. Plug
in the battery, screw on the base plate and the
unit is complete.

The Waa Waa is switched on by inserting a
Jack plug in the input socket, SK1. ;

g oo —

When the unif has been tested and found to
work it can be dismantled and painted. It was
foupd on the prototype that the spray on aerosol
paints could easily be scratched off, so it was
hand painted with a:plastic enamel paint after
being rubbed down and undercoated. This was
found to give a very good and durable finish.

USE

The Waa Waa unit has been designed for use
with standard guitar and amplifier equipment
and has been satisfactorily tested with this ay-
rangement. It should also be suitable for elec-
tronic organ.

The Waa Waa pedal should be interposed
between instrument and amplifier and the effect
is produced when the pedal is moved to and fro
whilst playing.

If desired a switch can be incorporated in a
small box located near the main unit so that
the latter can be bypassed for normal play. The
circuit diagram for this is shown in Fig. 7 and
a double-pole double-throw switch should be
used. @

Sla ; : Stb_( fBY—PAss

e e = ———

e
_.+..I]C5I._—I_;K2f

Fig. 7. Wiring details for connecting a by-pass
switch.
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TS60 POCKET
MULTIMETER

h- islon ab luw-toet.
ggrcl)c 13V, 150\"
1,600V {10,000 opv). A.C.
15V. 150V, 100V (1,000
opr). D.C. Current 150mA.
Resistance 100k
£1-85, Post 15p,

AUDIOTRONIC MODEL ATM.)
Top nlue 1000 o p ¥.

pocket
mges ouo/so,'-'swmom
AC and

Oun-wt 8- 1mA/100mA.
Reelmnce 0150k ohmx.
bels ~10 to +22dB.

Decl!
8ize 20 X 60 x 28mm.
Complete with test leadn.
22-50. Post 15p.
17601
MULTIMETER
\ew atyle 20,000
r. pocket multl-
meter B/25/60/250}
500 2500 V. D.C.
NIW[!OO!OOOIIOM\
B0uA | 230mA. 6K [ &
rne ; ohms. —°00°+2'.!dl!.
L&?B Post 207.

| HIOKO MODEL 700X |

i 100,000 O.P.V. Overload
protection. Mirror acale.
-31-6/1-2/1-5/3/6/72/30/60]

| 120/306/600/1200V DC
1 513]6’1‘2’30]00[150[300[6011

Iblm;ulmmfwmwmn A
613 AMP, DO 2K /200K [2
| Meg[20 Meg obhm —20 to
+68dB £13-50. P. & P. 20p

lMOI)EL C-7080 EN
Glant & ml.'rmr
| 20,000 o.px. 0 f -2
Inuxo/snlu

r:e

£13-95. Post 35p.
370 WTR MULTI-METER

I-‘utum A -C. current ranges
0,000 0f: 5[2 Sf10{50

2601500 1000 v. D.C

02 5];0150[250]500[1000\ At

(!)J{!)gu.lllllollﬂﬁm.&ﬂ f10 Ay

| 0/100m A /1/10 Amp AC

HDDEL TH-12

20,000 o.p.v. Overload pro-
tection. Blide awitch selector
025 25} 10} 5O { 250/
1009¥.D.C. 0 f10 /50 [ 260 /
1000V. A.C. 0 [ BOpA [ 25/
250mA. D.C. 0/ 3K { 30K /
300K | 3meg — 200 + 3045
2497, Poat 15p-

- RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A et clasa versatils in.
manufsctared In

highest
25/10/ |
£0/260/500{1000v D.C. 25/
10150[250{500[1000v AC.
Current  100wA(f1{10/
1oom{ Istance
300 ohmsl-’llaolNOK[&nn
Complete  with  batterles.
test leads, instructions and

sturdy steel carrying case.
OUB PRICE £507. P. & P. %5p
HICKI MODEL 730X
30,000 Q.P.V. Orverload
protection. 6/30/60/300/
50011200 VIC. 12/80/120/
4001200 VAC. 60/cA 30
TmA/300 mA. 7E/200K[2
megohm. —10 to +63db.
£7-50. P. & P. 16p.

| 0JSK (50K /500K[5 MFRG] Io
| AEG.

—~20 +62db.
l£15 P. & P. 23p.

XAMODEN 72,200
MULTATESTER

High rensitivity Lester.
'00 000 o p v. Overload pro-

ect]
'OI Dusfnsluso.rmofsoo/
‘wamm/aoonnoo\
A

I' GuA I l“llm f 120mA | |
' R00mA / 12A. D.C.
0] 124~ AC
—320 to +63dB. 02K [ 200K [ jueg ]
| 200 meg ohms. £16-85. Post 30p.

| TMK LAB TESTER.

100,000 O.P.V. 6iin.
| 8cale Buzzer Short Cir-
enit Check. Bensitivitr:
100,000 0.P.V. D.C. 5K}
Volt A.C. D.C. Volts:
VS. -5, 10, 80, 250, 1. 000

E

LB} TRANSISTOR TESTER

Tests 1CO and B.
PNT | NPN. Operates

GUS GW.SMITH&CO ®Rano)ITD

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Sine 18 200,000 31z: Square T8¢ 5¢.000 Ha

0 E_ohmw
Operation ia-
ternal batteries

o.

MODEL U431i SuBaSi‘ANDMm MULTI-
RANGE YOLT AMMETER
Hangitivity 330 ohmafVolt

{750\' AC. Ammltlc <gt out. Supplied com-

1 pleta with test leads, manual and test
cates. £40-00. Post 50p.

TE-65 YALYE YOLTMETER
28 ca. volta

certif-

2407 AC,
Complete with probe and
instractioon.

£1750. P. & P. 30p.
Additional probes a\nn-
::1: R.F. £2-12f;

I(AHDDEN HH 7208
FET. V

bt
o

'S
-

10 mee

LI
8E°

..
gRan~
A
[ 3

- 20 to + B2d

035K | 50K HSODK | Smeg
500meg chms.

X14-95. Post 30p

TE—40 HIGK SENSITHVITY
A.C. vo:.mmn

eg. input
Oll 003[ 14~ su,’slmlswm[

R.M.8. 4cps.-1-2 Mc/r. M

+50d.B

Declbeln -10 to

=]

MODEL PL436
20k (fVelt D.C. 8k 0}/
Volt AC. Mirror scale.
.6/3112/30f120{600 V'
D.C. 3/30/120/600 V
ALC. B0/600 [FMBD}GOO
mA. 10/ 100K ]I Meg/10
Meg (3 —20 to +46db.
£887. B. & P. )2p.

MODEL 500 +
:0.000 0 P V wlth m Che

0[ BI" DI]OI'Z&[IGOI%OIGDOI
0/2:5[10/25}

000v.
100[250]500’1 000V. C.
0/80uA[5/80/500mA. 12
amp. D.C. O/SOfK}J6 Meg.|
80 Meg 0}
£9-95. Poat paid.
Leather Case £1-75

U432 MULTIMETER
Extremely stu.rdy mtrumenl

electrical oze.

o/ 3,’1 5I7 5]30]601150/300]

S00/200 VDO

0] 3{1 5/7 5]:!0]60’150[300

O!QOOH.AII 5.’01‘15]00}1.70
QOOMAN-B/6 A n.C.

0[1]5/ 6/15/60] é.aOlﬁOﬂ)l Af

ol"wmsxfaox 0.
Accuracy DC 1%. AC 1-5%,.
Kuife cdge pointer, mirror scale. Complcte

with sturdy metal carrying case. leadw and
instructions. £0-50. P. & P. 255

for general
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. Supplied brand new complet:

Declbels: —10 to +49 db. Plastic with leads and instructions.
wlt Carrying Handle. Slze 7iln. x 6}in. X | Operation 230V. A.C. £17-50
Iin. £18395. P. & P. 25 Carr. 25p.
Model S-100TR MULTIMETER’ TME MODEL 117 P.ET. ELECTROMC
TRANSISTOR TESTER VOLTMETER
100,000 o.p.v. mirror scalef Bat: operated, 11
overload proteetion. 0J12) mqui?;m?sls ranges,
‘6/3/12/30/120/600 ¥ B Large 43% mirror scale.
OISlSOII"IJIﬂOo vV AC. 012! Bize 5[" x 4§ x 217

12/300mA[12 AM { DC VOLTS 0-3-1200V
DC. 010 X/1 MEG{100MEG AC VOLT3 3-300V
—20 to b. 0-01--2 MPD. RMS. 8-0-300V P-P.
Transistor tester DC CURRENT -12-

reasures
Alpha beu and Ico. Complete
teries, mav.ructionu

nnd l!ldl. £13-50. 25p.

KAMODEN HM. 350 TRINSISTOR TESTER

ity instio

Ampliication factor oi
NPN, PNP. transistors.
diodes, SCR's etc. 4”7 X

batteries. Complete with
instructions, leads and
sarrying bandle. £12-50.
Post 30p.

{ HODEL 4494 IN
TRAN

|
. Checks \

10 500. i
10 2 - 50, Toho 0-300024. 280/230 V AL
operation 217-56. Post 25p.

j ohms,
| Baitery operated.

12MA. Resistance up
to 2000M ohm. Decibels —¥0 1w — 31dB,
Complete with leads/instractions. £17-50.
P. & P. 20p.

MODEL L-55 FET
V.O.M.

Iaput lmpedance 10 mcg
ohms. 0 3 1+ z{u:so,
120 J 600V. DC. 0} 3
121507 120 § 6007 AC.
0 /1204 | 120mA D.C.
0 [ 1K § 100K § 10 meg
100 meg obms

£15-97. Fost 15p.

| KAMODEN HMG-500 INSULATION

RESISTANCE TESTER
01000 Meg-
500 Volt.

‘Wide range clear
meter 417 x 4%
mmplelz with de-
luxe catTYing csse,
batieries irutrm:-
tions. £19-85. Post 30p

| €15 PULSE

i and periodic wavefortmn

|

|
i

tone case 747
B x 2=
Price Z£1750.
Care. 17§p.

QSCILLOSCOPE
For displar of pulsel

In electronle  circuits,
VERT. AMP. Band-
width 10MHz BSensi-
tivity at 100K Hz VRMS/
mm, -1-25; HOR. AMP. Bandwidth S00E Hz.
Benpitivity at 100KHz, ¥V RMB/mm. -3-25;
Preset triggeied] sweep 1-8,000usec.; frec
runhing 20-200,000Hx in nine ranges.
Calibrator pips. 220 x 360 x 430mm.

— | 115-230V. AC operation. £29-00. Carr. D!-H.

T0.3 PORTABLE OSCILLOSCOPE
3in. tube, Y amp. Bensjtivity
0-1v  D-p/CM. Bandwidth
1:5 cpa~1-6 MHz. Tuput imp.
z meg £} 25pF X amp-
senaitivity . p-pfCM.
Bandwidth 1-5cps-B00kHx.
Input imp. 2 meg 02 20p¥
Time base. & raoges 10 cpe
300 kHz. Synchronlzation.
Internalfexternal. lluminated
scale 340x216% 330 mm. Weight 134l
220/240V. A.C. Supplied brand new with
handbook. 247-50. Ca.rr 50p.

RUSSIAN CI-16 DOUELE
BEAM QSCILLOSCOPE

6 mcfa Pass Band. Beparatr
Y1l and Y2 amplifiers.
Rechuguhr Bin. X 4in.
C.R.T. Clubmed trig-
gered lvcep from -
to 100 milli-sec. pe
Free running time base 50 q’l-.l qu Built -
In time base callbrator and amplitude
calfbrator. Supplied complete with all
accessories and Instruction man

£87. Carr.

MODEL AT20! DECAPE ATTENUATCR
. Attenuator

0-111db. 0-1db step.

input power l

3o<wm_ Biza 180 x 90 % 55talis-

M'(FJOD AF/RF SIGNAL GENERATOR.
transistol

mmput

~

Frequeney range 0- 5
KHx

mpech.m:z 600 ohmas.

212.50. Post 37D,

AF square wave 18 Hx
to 100 KHz. Outpul
aine | square 10v.
P-P. EF 100 EHz to
200 MEzx. Output 1v-
MAXimum.
220/240~.
plete with instructions
and leads. -B5.

Accurate wide range 2lgnal
generator o 120
Kcfs 500 Mefp on 6 llll'\dl
Directly ecalibrated Vari-
able R.F. attenuator, andio
ouotput. Xial socket for
calibration. 220/240V. A.C.
Brand new with jnatrue.
tiops 217-60. Carr. 37¢p.
8ize 440 ® 215 > 170

TE22 SINE SQUARE WAVE
AUDIO GENERATQRS

Sine: 20cps to 209
kc[- on 4 bands.
quare: 20cps to 30
cfy, Ountpub lmpe—

dance 5,000 ohma.
200/25¢V. AC. ap-
eration.  Bupplied
brand new and
teed with instruction manual and

[EDAran
tlm £17-50, Carr. $73p.
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A YAMABISHI '  VARIABLE VOLTAGE | : - :
TRANSFORMERS \
Excellent quality at low cost. All models—
mut 236V. 50/60 cfs. Variable output
HODE!. 3-260 USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EHDUCATIONAL
RAL PLRPO! AUTHORITIES ETC.
BENCH HOUN"NG Over 200 ranges in stock—other ranges to order. Quantity discounts available
14Amp .. £7-00 Send for fully illustrated brochure. :
25 Amp .. $805 |———
: ::, &= :111-75 2L Type SV:;!;): 100 x 80 mm. Troe MR.85P. 44in. x 4%in. fronts Type MR.38P. 1. nmm square fronts
> .. 1590 Coie B BOmA ... £2490 200
T fonsy | 50-0-3003 2385 100mA S0 — ] BOOA ... £225
a 205 o8 1004 ... 2385 T 300mA £2.95
12 amp .. £23:60 fl 1000-100% £390 |  Eeo 2 2y
20 Amp .. 44900 | 500pA ... £370 | iy £225
o5 Amp .. 25800 LR £390 | i
40 Amp .. £82.50 -80 20V. D. o ggg brey
50 I 300V. A .. 23 : ] 1235
MODEL 5.2608 B0 | R B30 | soun L ol o e o £225
Panel Mounting. 50-0-50uA 2485 £3-90 £2-50 ggs
e kit 0053 ... #4435 £395 5. 50
pi 27-00 106-0-100 e 1845 22-2g
K 10 | 500uA ... £3:00 | VU Meter .. £4:55 f i
Carriage and 0 | 50050506,k £290 | 1amp. AcCe 390 ot 235
Proohlone g ImA ...... £390 | bamp A.C- £390 1255 | 5007 DG gogo
;—o;uu - $390 | 10 amp. 200 ggg 19:95 | T50V.DC.  go50
mA ... i 20 amp. A R £2-95 | 15V. AC. £2-3
AUTO TRANSFORMERS i1 ... 23:90 | 30 amp. A.C.* b 3 a
0{115/250V. Btep up or step down. Fully - Z gg ig:i.‘fa ¥ ﬁ@
shrouded. : Tyoe MR.52P. 2iin. square fronts £8:85 | 300V. A.C. £2-8¢
80 W 2210 P. & P. 18p BoAL T 2350 ? £298 | 500V. AC... £2:3
W0 W 270 P& P, il 5305 50 £285 | saeter Ima £2:20
b BT £ .. 260 : £225 | VU Meter .. z.ag
S00W 2525 P. & P. 33p oo e i 0 iaod|
1000 W £760 P. & P. 38p ImA . 50 80 [ 5oy 1" PC MP-43P- 2in. square fronts
1500 W 21020 P. & P. 43p Smd . g0 80 58 | e £540
2050 W £1735 P. & F. 50p By s 80 | 1oous ", g260 | 20¥.D.C. 1] rg40
5000 W £3500 P. & P. £1 1 2250 | 5amp. A.C. ¢ £2.50 | L00-0-100ud 2250 | D.C. .. 3240
e hwmd B emnas et B B e
e PR BRI RIISIER i Bl Serie B3
| : : o 2
STARILISER H - £24
Ioput S8 125 VAC ar 176, Type MR&SP, 3tin. x 34in. fronts | 830 | Voapac ~fa
25OVAC. Output 120VAC Ok ... 370 ; £2:40 | 5 amp. AC. *42-40 i
or 240VAC. 200VA rating. 50-0-50pA £2-15 £2-40 | 10 amp. A.C. * £2 40 1
£11°97. Carr. 50p. i i%‘-‘b‘—lm c g:{g 80 fﬂg 26 amp. A.C. * 22-40
d ; ; e 0 .
— 200A e 20 [ sov pg £280 30 ok Y
By PS.200 REGULATED P.S. u Type 5D.460 46mm x 59.5mm Fronts | 5004 - 279 | 16V.AC. .. 2280 " " T
3 Solld state. Variabte cutput - 82 00 600 O-BW"A PRI || e a5 TR SEW BAKEUTE
ey s o 8 2 WiAE En|  PANEL METERS
dependant maters to i bl o5
o S = ggs gm[v‘ AC. " az80 Tyoe MR.65. 3{in. square fronts
rent. Output 220/240 V. K T T i
g o i 20%. D C. £2-60 | VU Mcter .. £2-70 £2-50
AL Bize Tf” x 537 x 33~ 50V. D.C. 2280 | 50mA A.C. * £260 22-80
£1095 P & P. 25p, e, £2:60 | 100mA AG. * 2260 280
S i ‘ b g 8 | 200mA AC. + 2260 . 2280
PS.1000B REGULATED <t 300V, AC. .. 80 | Tamm ac +socs a0
POWER SUPPLY Sooma 111 a0 | VU Mere . 8260 | 5amp, AC. *£2:80 £280
Bolid state. Output 6, § £2-80 | 10 amp. A.C. *#2-60 4360
ar 12 %o DG ap WA 3 £2:90 | 20 amp. A.C. * 280 22-60
Frit i o S N £2-80 | 30 amp. AC. * 2260 £2-60
i"é';"g‘ Innulﬁf?ODtov I nSEWT E Sr A !3’55 100m¥V. D.C, &
ize 47 X 31 x 617 DUCATIONAL | scfates 3 TR bl
0-0-50p4 305 | 30V. A.C.® ;
£11-87. P. & P. %5p. i ‘ METERS | 1004 ' 8w | savic o g,gf
: 00-0-100pA  £3 . AC. 65
230¥/240V SMITHS SYNCHRONOUS Sl o e Laoan 2 2% | atv- i B
GEARED MOTORS 90, x| shoo-enuk £249 | somaac s 260
] mm x 108mm | .. £280 | 1 amp. A.C.* ‘22-80
Built fu gearbox. All brand A new range of high | 1-0-ImA .. £2:80 | 5 amp. A.G.> 2280
new and boxed. 30 RPH quality moving coil | SMA 22 80 | I0 amp. AC. *22-60
gg ZQB;I;,I?'W;&%BPQ% “SEW' EDGWISE METERS ! ;nltrnm?::l ideal ;gm . ggg 20 amp. AC. * £2:-60
) . C L 2XDeri- - a0 AC *22
galmi oy Trpe PE70. 3 17/32in x | 15/32in. x mests”snd “other | 1004 ... 4290 : 503 R O
each Posf o in. ben| app] ca | BOOmA ... Meter ., £3-
— 33};; ]d::o:d £3-20 | meter movement isa. xlnlirmmr ’“Iie‘ The = =
9 ctel £as] !
POWER RHMEOSTATS ; g:gg Imi ...... $3:20 | demonsirate internal e Av:i;b]':l A Type $-80 80 mm. square fronts
EHigh quality ceramio eon: £330 | 300v. A.C. .. 4325 e e e
struction.  Windingn  em- - £3-40 | VU Meter .. 23-35 | SOpA .. 20V. d.c. .. 2545 £3.40
bedded in vitrcots enamel loopa 50V.de. .. 2595 £3.30
I{_“;“‘F duty brush  wipor. v-——l ImA 300V. d.c. .: £585 £3-05
ntinuoua Lin, Wid L ] y 5
range  arailable  ex-steck. MOVING IRON— l‘”‘lm £5-95 | Dual :ggg
Single pole'sxig. Hi di- ALL OTHERS MOVING COIL | 1Ade. . & ;%‘v’? de. 2700 £2.00
shafts, qusntitiea avpil- [ €. 7 300¥. D.C, £3 00
alles ezse add postage |10V d.c. i)
_ amp. P.C. 5300
25 WATT. 10/23/50/100/2560/500]1000{1500, - -
5300 or 5000 obims, 855 B & B 20w :gg Hoio %r:n.dgt&u\mphﬁerﬂ 80 | MF3I0 P.M. Tuner Omit  E15.8L
! nafstor Pre- HF325 De Lure I* M_Tucer Unit £24-18 e
50 WATT. 1o/zwwnowzsoisoo/moo..soo Hifi HF330 Btereo
or 5000 ohms, £1-85. P I0p. J J0 AF310 éﬂmﬂa:r:puﬁcrﬂur = E-lth Hg;'l:gd: {1";'3‘1‘;; £9-9¢ SEND SAE FOR LIST OF
sl l e t . HF39; ial A 3 |
100 WATT, usnom/sonoamo;mnooo ATS  Automaths Light Control 5325 ? By uh:ﬁ‘fﬁm ’ SE"EC%?\PS o5
or 2500 ohma. £1495. AT30 Photo Coil Switehing Unit £570 | GP310 Btervo Pre-Amp t el T
£ i AT30 400 Watt Triac Light with 2, AF3I0. £21 87
TR 240° Wide Ansle Im Meters ATSS 1300 Watt Tias Lugmy 00 | GU330 Tremolo Unitfor guttans, ALL PRICES ARE '
-G 60mm square  £3-97 Dlmm Deed ! o X
MW 1-8 80mm square  £4-97 ATs8 2,200 %n?t Trlaccﬁtmr g s g V5 as“?g{flgi’!: 15 — SULECT TO—I 0% VAT
P. & P. extra Dlmmer Bpeed th.'ml 28-90 NT300 Profess lized s
: ATE0 Pavelredelic Light Control R R il o
e B o M i S
230 VOLT AC. KITSCTION 3 Y ic Lig tCanh-o!.ni-ss NT305 mgg&vﬁ—;gpﬂsv
50 CYCLES s'._\gpc%grgg HF$I Medmm Wavc Transistor 2 VDC £4-50
RELAYS AUCBRANGHES PG5 .M. Transistor Tranmoitie: ©- ““’°"":‘{§t"’3’c‘j‘§;¢° W i
2 s
Erandge o gt sl HFI5 M. Transistor Receiver fog8 | 00 ”°"‘I§%"£‘é SRt
contac X 4-G—=" ol m,
& amp rating. 50p each. _ Post and Packing 15p per kit, IR
P. & P. 10p (100 lots £40) C. with easy to follow
- lnxt.rucliom and coversd by fuoll KUarantes,
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UNR 30 RECEIYER

T 0
4 Balda coveriug doU Reys 30 Lw/s

8.F.0. Buiit-in Bpeaker 220240 v.
AC. Brand new with instructions.

Su £1575 S

Price

UR-1A RECEIVER

4 Bands coreling Sob hof3u e
FET, 8 Meter. Variable BFO for
88B. Built-ln  Speaker, HBand-

spread, Sensitivity Control. 2207
240 v. A.C. or 12 V. D.C 12¢in. x

42in.x7in. Brand pew  «ith
ias:lr:cllnu. o
price £25:00 37
SKYWOOD ©(203
RECEIVER

Solld 2taie, 7 lazids o eTiig U
420 KHz and -55 to 30 ’!(Bz-
Ilominated siide rule dis}t. Band
a-pread Acrial tuning. BFO, A.Y(‘_
“S"" meter, AM/CW/38 B
spcaker and  phone
socket. 220/240 v. AL, or 12 v
D.C. Size 825 x 268 x 150 mm.
Llcmplete with instructions andg

Prico £32:5

Pru:e

Carr.
50p

“LAFAYETTE HA-600
RECEIVER

1igieral covernge 150400 k\.hs 390
kefs-30 mcfs. FET front cnd, 2
ratch. filters, prmlun:t detector,
B.F.O., nolse limiter,
8 Meter Bandapread. BY Gain.
18in. x 8lin. x 8fln. 18 Ib.
220/240 v. AC, or 12 v. D.C.
%n.nd unew with Inxt.mv:l.ioné
ur arr.
o .
£50-00 Cor

Price
TRIO 9R59DS RECEIVER

4 Lapds uuuxing 30 kefs w30
mefs  continuous . and  electrical
baadspread on 10, 15, 20, 40 and
30 metrey. 8 valve plos 7 dijode
circuit. 4/8 obm output and phone
isck. 88B-CW, ANL, Variabic
BFO. 8 meler. Sep. bandepread
dlal. TP frequency 45 kefz, audio
ontput 1-5w. Varmable RF and AF
gain controls 115250 . AC,
Bize: 7im. x 18in. X 10in. with
thstruction manual.

e, £49-50

Carr.
Paid.

Price
FULL RAXGE OF TRIO STOCEED

PREVIOUS PAGES

ALSO SEE

EMI LOUGSPEAKERS

Model $50. 137 x 8

with single tweeter/
crossover. 20~20,000
Hz. 15 watt EMS.
Available 8 or 15
vhms.  #7-25 each.

GIS GW.SMITH& GO ®anio)ITD

EQUIPMENT

RUDIOTRONIC =

RIGH GUALITY | Tape Deck

. AHP-8D 8 Track Stereo

‘ 't\oﬂ.hlﬂ

Auodiotronic Prodocts are manat i for ibe A
Group of Companies and a8 & numbg: of the group we are plessed co
offez yoa this fabrlcus range of high quality equipment, Made to our own

| P. & P. 37D,

Aodel 430, 13” x 8%
=ith twin tweeter]
crodsover. 53-18,000
#Hz. 8 watt HMB.
Avallable B or 15
£382 eath.
95p,

aluns.
P& P

specificstions each jtem p

and relialality

at & valos for money price!

Push butiton

ACR.14 Battery

Cassette Recorder

Portable twm

track mono
er with

SPECIAL OFFER!
STEREQ
SPEAKERS

Matched  pair
af steres Look-
=bell apeakcers.
Deluxe  teak
veneared Snirh.
Rize 1447 x ¥~
¢ 717. 5 abmn.
A watt RMS,

o wall frak. Conglets with DIN

lear).
0o Carr.
P:%::e £| 2.9 .‘?!;rp

lﬂA 10 STEREC HEADPHONE
AM|

PLIFIER

Ml silicom
! translstor
| smplifier op-
vrates from
magnegie,
cerafniv  or
Iuputs wilh twin stcreo

touer
headphone outputa and separate
waieme conbrols for each channel

v battery.
Qutput

Inputs
SOMW .

P. & P.

Operates
SHE100MU.

Our £5,9

Price 15p

i02] STEREC LISTENING
STATION
For bal-
ancing

and gain
selection
of  loud-
rpeakers

faullity
switching. 2 g con!
on-off sl!de switeh, steceo
phone sockets. &% x 4' x

Qur £2_2

Price

P.&P.
15p

MP7 MIXER PREAMPLIFIER

3 mtero-
vhone inputs
cech  with
Sodividual
gl cof-
trols enabl-
mwixing  facilitica.

g buluplete
Battery operated, O} x 67 x 3¥.
Inputs Mics: 3x3mV S0K; 2x
3mV 800 ohm. Phono meg. 4mV
S0K. Phono ceramic 100mV I meg.
Output 260mV JO00K.

Our
Price

P. & P.
20p

£8-9

HAND HELD 2-WAY WALKIE
TALKIES

Indnstrisl quallty fn robust meta}
casts, Battery operation. Velume
and aqaslch controlx. Call button
and press to taik button. Tele-
scopic aerial. Complete carrying
canes.

100mW £24-85 palr. Packing &
Post 50p.

o ch.u\nll ‘sz 50
.1 .:h.nnel al 25 ;:;: 50p.

1 watt
lﬁioxenu requirsd for operation in

Pair.
Post S0p.

automatic
recording leve!
control. Bolli
In speaker,
Earploce
rocket. Innm
for radio or
record playe:
Fast forward
and rewind.
Output S0IMW. AC U20j24bv or
6v D operatjon. Complete with
remote control microphone. wains

Mains | ACD.660 Stereo Cassette |}

Deck

A LwautHully

{styled 4 track  slviee

deck with sn outstanding apues-
| fication offere at a ,remarkably
low pricc. Incotporates a host of

Ieatures including switchable noise |

filter nonmalfchrome tape selector,
lxin meter, slider record/
pl:.yback level contruls, front panel

xocket, T ding Indl-

leadl. earplece and

.PBJ{.'E £]o 50 F. & P. 20p.

AR.1000 Sportsman
AM/FM Portable Radio

5 wavebanils
covering

AM 535-
185K Hz.

F.

hari-
elide dial

with
scale. Blider volume md aquelch

zomtal logging
controls. 7 sectio: telescopic
acrinl for FM and bmll. in lzrrlte
bar for AM. AFC. 3in. speaker.
Earpitce zocket. Green Jeatherctte
covered cabinet with metal ude
panels. Size 152 x 72 x 21#mm.
Ba.!uryirnmlu 0] .

et L5 ORERC SR TeE

AMR-9000 Global
AM/FM Portable Radio

10 wavehands

BW3:
24 MHz, PSB 30-5t
PEB2: 148-176 nﬂz,
1083 MHz, ATR: 108-136 MH:.
Features $ime zone map and
timing dinl. Large clen lule
Tele-caplc aerial and
AFC or FM. G’ x d'
r,)e:.n and personal Diece.
Battery/malte  operation.  Siee:
345 x 133 x 305mm.

Pmcz £3600P&P 30p

Stereo Headphones

LSH.20 Individual
volume controls
Btereo mono
switch. 8 chms. 40
19,000 Hz.

£330 P & F 30p

LSH.30 Open back
trpe. Individual
tone and volame
controls. § ohms.
30-20,000 Hz.
£550 P & P 30p

aod five MY ststions of sour ‘Mgﬂ'-ﬁ’:'
LEH. Ay chelee. 12v pos. or neg. £ ur tice
upctk‘cz :;:?e;: 4 LUomplete with epeaker, mm!mg }
Indlvidua] volume brackets and Instructions. £5.95
ey Qur £8:95 P&
3695 & b 30p .= | Price 50p P & P.50p

| ete.

cator lamp. phcnchm Iine iopat
sockets, 3.5mm mike jnput sockets

ete. Frequency  response
100-8KHz (100-12KHz Cr0Y}
S{N—45 . Crosstalk 46dB. SBepara-
$ion-35dB. Noize limiter-6d8 3t
10KHz. Complete with phohe
connecting 1

Sur, £39.50 g

Price Ins.30p.

AUDIOTRONIC DOLBY ‘B’
NOISE REDUCTIOR UNITS

Redoca tape hiss by S4B st 600Hx.
&1B at 1200Hz and i0b3 for all
frequencies above S000Hz.

Size 161" x 87 % 31", AC 00/230. .

PROCESS TWO

For use with cassette and lape
recorders. Freq. res. 30Hz-20KHz
+ 2dB. (Of tape monitoring.
Switchable mmiiplex filter Two
Dolby calibration weters. SN
better than T04B

:uppued with l.uz cansetic or tape
as required

Qur
Pnce

. £34:50°

T
TYPE
80
c90

&P ‘ Our
50p | Price

LOW NOISE TAPE CASSETTES

»F1 yual

5
£1-29
2383

C120
P. & T. 2bp.

. Attractive cabinel with
black and silver trim. Output level
-oOmV. AC 220/240%.

eIl SR

{ AHP-8A B Track Stereo
i Tape Player

Locorpurates Luflt in amnplifiers
giving 4% 4- 4} watls rms outpnt,
Push button track selectof,
flluminated track indicators, alider
cotrols for rolume. balance and
tone. Attractive cabinet with
black and silver trim, OQutput
Impedsace 8 oluns, AC 220/240v.

o8 £]7:25 T azsn

FROCESS FOUR
For use with semi-professivual tape
recorders. Freq. res. 30Hz-20K Hx
£ 248. S{N betier than 70dB.
Full source iapc moniloring.
Record[Beplay mietering, Switche
I adle mu.lllplzx Slter. Supplied with

£50-00 7 &”

liiy 1 Tibeary casen
(]

£253 £599

1362 £858

£448 sm 68
post free

Caasclte
Tape Head
Cleacer 30p

Attractive black anmd silver fin-b.
12v neg. earth. Sljder controls for
Volume, Tone and Balanece.
Chaceel selector button with red
pilot  lamp. Complete with
speakers, mounting brackeis and
instructions.

ONLY £i2-50

PLP

ACR1 PUSH BUTTON
CAR RADIO

Pushi butlon tuniug of oume LW |

40p

ACR 3500
CAR RADIO

Mapual tonhy of Mediom  aod
Long waves. 12v Dpod. or meg.

earth. Complete with spéaker,
mounting brackels and fostruce

On.
o P&P
l-:':li';e £6_5_ _____50;37
A IR

3 section. Fully
automatic. 12v DC.
Extends to approx.
407, Complete with
‘switeh, all leads and
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SAVE UP 10 33);% OR MORE! LU

Carrisge and Packing 75p.

Cotoplete units with Stereo cart-
ridge ready wired in .plinth cover.

GARRARD
2025 TC/9TAHCD

210-85

SPF25 113/G800 .. .. E1595
BP25 I11/M44E .. .- 21845
P25 111/M44-7 £18-10
5225 111fMS5E . 21850
BE25 111 lfodchilF.;—G E18-89
APT6/G80D = £93.95
AP76/Q800E - £25-095
APIG/MHE £24.95
APi5/MI5E £25-85
AFP76/M75ED 221-70
APTEMTSET £27-85
AP78 Module M75-4 £26 93
AP98 Module M75-6 £30-40
ZERO 1008 liodnlt/MDSE £41-35
BEE. chOHAI.D
210/8C . . EBBS
IHPGOICBOD -215-50
MPSOITFD1 fG&DO £15-20
MPOO/MAd-T #16-8¢
H T';O[TPDI](‘SDO £i8-60
GOLDRING
GL72/C800 23090
GLI5/G800 £33-60
GL73{GS00F £36-75
GOODMANS
TDI100/GS00 Teak £48-85
TD100/GE00 White 248-60
LEAE
DeltafM75-6 £43-35
FPHILIPS
G AL05/GP200 £13-80
GA160/GP200 Teak £219-50
GA2IZIGP400 .. .. 4523
QA308 (less cutrldge} .. £23-95
GA208 P.U. .. £32.75
PIONEER
FL12D (Less cartridge} 229-60
PL15C (Less cartridge) £41-25
PL4ID (Less cartrldge} £95-28
PL%0 (Less cartridge} £289-90
PLGL (Leas carfridge) .. £102:95
PLAGS (Lows carteldge) .. £03 86
THORENS
TDIGO(.}Ortafon MISER  £6885
TD125 ABIll[Ortoton

M15E 8 - 8104-25

per
TDlsalommn m.’m
Buper £59-80
wnnxmnl.:.z
Linton/M#4-7 Teak
Linton/M44-7 Whife

mn

2 X Z30 Stcreo 60/TJZ3 21585
P. x P. 87p.

2 x Z30/8tereo 60/P2§ £18.00.
P. & P. 37p.

2 x Z50/Stereo 60/PZ3 £20-25.
I'. & F. 37p.
Transformer for PZ3 £3-65.
Active Fllter Unit £4-45.
Pair of Q18 Speakers £10-70
Eroject 60 FM Tuner £14-95

Sinclair l’mject 605 £20-97,
P, . ¥7p.

All other Smchu Froducta in stock
2000 Amplifer £22-95
3000 Amplifier £28-35
2000/3000 Tuner £26-30
Q830 Speakers §2388 pair
P. & P. 80p each of abore items

Cerriage and Pwhmz S0p

|

CASSETTE RECORDER with a
pair of 0388 Speakers, List £95-10.

Pmcz £56‘50 F & P 50p

81.5.3 McDOR e
4 Minf GASSE'H'E JP & P5
0132’9’ 3fone 1;33 CS3/D 1 ?l.)) £34-45
e £ C335/Ca85 Spm:m £87-95
310/TPD] £1395 | Grouon Deck .. 720
810 53 £090 . GXC40 Recurder 26720
610/TFD1 21485 | GXCIOT Deck/Receiver  £99.65
710 i £19-20 | GXCAS Deck .. 17835
810 £24-50 | GXCA8D Dolby Deck .. £83.85
P60 £7-65 | GXC48 Récorder . 8895
MP60/GEOD $10-25 | GXC60D Deck . EB783 |
MPGO/TPD1 21280 | GXC65D Doiby Deck .. 292.85
MP6O/TED2 125 i
HT70 £1097 | CARTRIDGE (P. & P. 50p)
BT70/G300 £13-60 | CB81 Deck with amps.  £658) |
HT70/TPD1 . 21595 | CRBID Deck . E53.80
CONROISSEDR CRBIT Recorder/Recelver £92-75
| BDIL Kib . £3-85 | CR805S 4 channel Recdr, #1145
BD%IsChmis ggg CRBODSS 4 channel Recdr. £03.85
BD AU"lPl.inﬂ\ICO\tr H o~
DD2/SAT/Chassis £29.96 ‘&%bsﬂ’ & P. 75n) i
Bmm'ns;‘n“;"mm”m 12820 | 100008 Dust Cover .. £39s
| 2025 T/C Btereo £5-40 | 1721L Recorder £80-35
8P35 TII . £3- 50 | X5000 Recorder £33-50
8P35 TII Acos cno;c £5-50 | X201 Deck £108:20
| 5P25111/2800 £10-95 | GX220D Deck s,
Amg e St 40 | CX280D Deck "1l nges0
81458 3 :111-15 GX370 Deck 2211-50
r72n §1775 | TAPE/CASSETTE (P. &  F, ~ T
SLISE 29525
o= 202 | €X1900D peci .
ZERO 1004 25030 | MICROPHONES (P. & P. 50p)
ZERO 1008 12705 M 11 Dyoamic (palr)  £7-50
SoLoRING £16-g5 | STEREORECEIVERS (P. & P. P %59
| S ety 000 5% | AA6200 20420 watt
il . :_1“82 AAR030 25439 west .. sedap |
o Z1573 | X030 30400 wact . £11780 |
| GToare #5390 | AAELD0S2x 36 0r s 18w £175-00 |
m'mr =25 AAB500 65465 watt .. £150-50
GL75 £9g.
{ cLpsprc | g1853 | FTERED AN
GL3SP/C $49°60 | 445900 20+20 watt 251-75
| AAB500 20430 watt 278-50

il SPECIAL GARRARD
OFFERS!

4 mpeed autochanger unit fitted
' with stereo ceramic cartridge.

Our £4 95 Carr.

l Price 50p

SP25 MK TI. 4 speed single recor] |

player fitted with Acas GP10s
#1eTc0 ceramic cartind,

Qur £8 50

Price

Audiotronic AMB.500
Multiband Radio
5 wavebandg

Carr.
S0p

" 175MHz. All
transistor.

Battery or
maing opera-
tion. Buailt in
aerial and 8
section telea-
coplo aerial.

teries,
shouldes strap
and earpiece,
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Complecte with
bat: |

riice £6+95 P&P3p |

AA5800 15--15 watt .. F117-50 |

| STEREQ TUNERS (P. & P. 50p)
AT550 AMPY .. .. £80-50
AT580 AM/PM .. £94-50 |
4. CHANNEL USIT (! & ? 50?)
351 Synthesiser . £39-9:

1 EKERS z

| 8W135 (each) 251-00 |

STERF) HEADPHONES
ASEIL

| LHO2S STEREG HEADPHONES

Edeal
home,
office,
stores,

HOMER INTERCOMS
!:lcmuel,

v . com-

plete -uh Latteries, ublc and
instroctions.

2 Btation £2-97, P. & P. 15p.

3 Station £5-25. P. & P. 15p.

4 Btatlon 2862, F. & ¥ 17p.

SHé28 STEREQ HEADPHONB

Qutstanding
value. Soft
car-pads,
adjustable }
hcmlhlnd. |
chms.

20 20 00
Hz.  Com-

plete with lead and steren plug

Our £| 87 P. & 30p

Price

Lightweight
headphones
with padded
chrpieces.

hrna

Hz. Com- |
plete  with

6 fr. cord and pioz.
ue £1:95 P

Price
TEIO18 DE-LUXE MONQ HIGH
HYPEDANCE HEADSET

Sensltive
magnetic
headact with
eoft earpads.
Impedance
2.800 ohms
(d.e. BOO
ohs). Fre-
qUency Tésponse 200-4,000 Hz.

Our £22 P&P

Price
BH.00¢ HEAD SET AND BOOM |
MICROPHONE

&Pp. |
30p

1
\{oungcl:ﬂ . 1des!
for ngnage
teaching, ocom-
munications. |
- Headphone imp.
18 ohma. Micro-
phane imp. 2060

£4 95 sl

Our
Price

FM TUNER CHASSIS

moa
Sl
Pag;

w4

oo
“z“au

B E Ny o
28 mPe

¢ x 4 x
Double tuned discriminator. Ampl;
output to food most nmphﬂerx

2}in. § LP.

Opernu on 9V bLattery. Coverage
83-108Mc¢/s. Ready bullf. ready for

| mse. Pantastle valoe for hioncy.

Our

Price £5 95 F &‘Izpp

Qlwvn multintex adaptars £4 9‘

| [SPECIALPURCHASE]
FERGUSON EXPORT HODDELS

o U=
] FEBGUSOB 3408 STEREQ
TUHER AMPLIFIER

Covers FM B85-108 MHz. Five push
button tuning scales. 5+8 watts
romg. Inputs for stereo ceramic
cartridge and tape etc. Scparate

bass treble. batance and volame
3’:30'5 P.& P
price £31°5 50p

=41 b

Price £4l 95 B &P

VAT

All priees ars subject 10

10’ VAT

Order with confidance by
post—but remambar to add
10% VAT {i0p in the £) to
total value of goods
including carriage/packing
and send cash with order.
PLEASE PRINT NAME &

- ADDRESS CLEARLY.

{10pn
the £}

SEND LARGE S.A.E. FOR FULL HI-FI DISCOUNT LIST

GW.SMITH&CO(raoin)ITD

ALL MALL DROERS TO

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 64J
TELEPHONE 01-205 3735
PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES

CENTRAL LONDON

257 8. Yottenham Court Rd. W.1.
10, Tottenham Court RA, W.1,
27.Tottenham Court Rd. W.1

87. Tottenham Court Rd, W.1.
21_0ld Compton Strast. W.1.
3.Lisie Street. W.C 2.

34, Liste Streot. W.C.2.

118, Edgware foad, W.2.

193. Edgwaro Road, W 2.

CREDIT TERMS FOA
CALLERS (£50 and pver}

J11. Edgware Road, W 2,
382 Edgware Road, W.2.

Tei: 01.2620387
ToltM-7234194

152/3, Fleet Strent E.C.4.

370. Harrow Road, W.9,

86, South Streat.

7.
T
Ti
T - ESSEX
T
T SURRE
T

1048, Whr(glf Centre, Ceoydon.
27 & 21. Eden Street. Kingston,
32. Hilt Streat. Richmond,

‘I'

Tel: 01-286 9530
Remford. Tel: Romford 20218
Tel:01.681 3027

Tal:01.948 1441

-6 p.m. MONDAY TO SATURDAY

ALL EQUIPMENT IS
BRAND NEW, FULLY
GUARANTEED AND
OFFERED WITH FULL
AFTER SALES SERVICE

All #tems and prices

ate correct at
21.6.73

but subject to

change without

notice, £ 8 0. E.




Everyday Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words). Box No. 20p. extra, Semi-display—£6-00 per single column Inch. Advertisements must be prepaid
and addressed to Classified Advertisements Department, “EVERYDAY ELECTRONICS,” I.P.C. Magazines Lid., Fleetway House,

Farringdon Street, London EC4A 4AD.

RECEIVERS and COMPONENTS

BEDFORD ELEGTRONICS

2 Grove Place, Bedford.
Bedfard 51561

YOUR LOCAL
COMPONENTS SUPPLIER

Free catalogue on request

TUNBRIDGE WELLS components
from Teleservice, 1068 Camden Road,
Tunhridge Wells, Kent. Telephone
31803. S.A.E. or call in for list. Special
offers, limited quantity: Matched
ADI61/2 68p, 10 transistors similar
2N3702/5 unmarked 32p, 12 1N914/6
20p unmarked, air spaced twin gang
receiver tuning capacitors, unused
50p, thin grey connecting flex 1p yard.
Minimpm order 4)p post free, but add
10% VAT.

GOMPONENT
PROBLEMS?

write to us for our free catalogue. Send a
stamped addressed envelope to Dept. EEL,

J- T.EDEN ELECTRONICS,
PO

Box 5,
LANCASTER LA! 3HZ

e ——
—— - o= = e
Computer Paneis, 3 BCI08, Dicdes, 4-55p
{10p). Large Pancis 9" x 7{". Leng lead crans,
and comps. E4, 10 Teans 28p {i0p). E45, 16
Trans. 44p {I10p). Wire Ended Necons 10—
50p (Bp), 20-B2p (Bp). Silicon Dicdes 650v
I4{A. 10-33p {5p) on tag board. Same with
short leads 10-21p (5p).

7Ib. Assorted Components £1:60. p.p.
2lb. Assorted Computer Panels £1-40. p.p.

'g.w.a, RADIO,
75 HAYFIELD RD., SALFORD 6, LANCS.
Pastage in brackets. Mail Order only.

Prices include V.A.T.

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

WAA-WAA

SEND AMOUNT SHOWN IN COST
BOX TO RECEIVE KIT.

FREE POSTAGE k. oty
I7 Albert Sq. London,El5 IHJ

COMPONENTS GALORE., Pack of 500
mixed components manullicturers sur-
plus plus once used. Pack includes
resistors, capacitors, transistors, diodes.
I1.C., gang, pots, etc. Tremendous value.
Send £1 plus 1 p. & p. CW.0. to
CALEDONIAN COMPONENTS, Foster-
i:glfl Firs, Strathmore Road, Thornton,
ife.

MINI MAINS TRANSFORMERS 30 x
3¢ x 3"Tmm. Cool, quiet, British. Pri.
220/250V. Type MT3, 303V rms,
300mA, £1. MT7, TO-7v, 120maA, €L
VAT included. Use MT3 for 3V or 6V
rectified d.c, MT7 for 9V or 18V.
Circuits supplied. Mail order only, UK
post 5p per order. Amatronix Ltd.,
396 Selsdon Rd!, South Croydon, Sur-
rey CR2 ODE.

SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Finding Guide, S.A.E. orders/
enquiries. talogue 152. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex Telephone Hastings 29066,

= FOR SALE

ALL ISSUES OF EE. from first, to
date—Offers., DUNN, 162 Broombhall
Crescent, Edinburgh 12

EARGAINS, New Demo Deck £5. All
copies of Everyday Electronics to date
£6. Box 7.

E.E. All issues to date. Offers for com-
plete set. Newman, 55 Lemsford Vil-
lage, Welwyn Garden Citv, Herts.

DPEMO DECK. Built, tested, unused
lus many components £8. Newman;
elwyn Garden 24282.

LACK OF TIME forces to sell com-
plete. Immaculate set of E.E. Offers.
50 Three Springs Road, Pershore,
Worcestershire.

HUNDREDS of INTERESTING ITEMS.
Electrical and mechanical. Catalogue
Sp. GRIMSBY ELECTRONICS, 64 Ten-
nyson Road, Cleethorpes, Lincs. (Mail
Order Only).

FOR SALE. E.E. Jan. '72-July '73 ex.
November. Offers. Box 8.

TIMBER Plywood cut to your reguire-
ments. GENERAL WOODWORK SUP-
PLIES,. 76-80, Stoke Newington High
Street, N16 5BR.

EDUCATIONAL

TECHNICAL TRAINING in Radio, TV
& Electronics thro' world-famous ICS.
For details of proven home-study
courses whtite: CS (Dept. 7T31S5),
Intertext House, London SW8.

DIGITAL COMPUTER Logic and Elec-
tronics. Four volume self-instructional
course. £2-95 including K'Maud p
Money back assurance. CAMBRIDG
LEARNING (EE) 8a, Rose Crescent,
Camhridge.

EE

TO ENGINEERS

‘Whatever your age
Or expérienceé Yyou
must read New
Opportunities, [t des-
cribes the easiest way to pass AMS.E.
AMILMLIL, City & Guilds (zll branches), Gen.
Cert., etc., and gives details of courscs in all
branches of engi ing Mechanics, Flectrical,
Civil, Aunto, Aere, Radio, TV, Buildiag, etc.
You must read this book.

Send for your copy today—FREE!
B.LET. BEE{7, (CX), Aldermaston Court,
Readmg, RG7 4PF
Accredited by the Council for the
Accreditation of “Correspondence Colleges

BRITISH NSHTUIE OF ENGINEERING TECHROLOGY

~ MISCELLANEOQUS

RADIO & TELEVISION AERIAL BOOS-
TERS £2-95p, five television valves 45p.
50p bargain transistor packs, bar%ain
£1 resistor and capacitor packs. UHF-
VHF televisions £7-50, carr. £1-50p.
S.AE. for 3 leaflets,; ELECTRONIC
MAIL. ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

AT LAST YOL CAN TRANSMIT
AND FORGET ABOUT LICENCE
EXAMINATIONS
because this Ministry Approved transmitter/
receiver kit does not use R.F. Your transmis-
sions will be virtuaily SECRET since they won't
be heard by conventional means. Actually it's
TWO KITS IN ONE because you get the
printed-circuit boards and components for bath
the cransmitter AND receiver. You're going to
find this project REALLY FUN-TO-BUILD with
the EASY-TO-FOLLOW instructions. An
extremely flexible design with quite an AMAZ.
ING RANGE—has cobvious applications for
SCHOOL PROJECTS, LANGUAGE, LABORA-

TORIES, SCOUT CAMPS, etc.
GET YOURS! SEND £5-80 (inc. VAT) NOW
S.A.E. for details

To: BOFFIN PROJECTS, DEPT. KEE,
4 CUNLIFFE ROAD, STONELEIGH, EWELL.
SURREY. MAIL ORDER ONLY

THERMOCOUPLES

thermocouples, from IC are:-

Extremely accurate for fluid, gas or
metal temperature measurement.

Individually calibrated and carry a
cartificate plus a one year guarantee.

Available with immarsion or contact,
non-earthed, muitiples, boss or plug.

Details available on requast.
International Combustion Limited;

sinfin Lane,
Derby DE2 9GJ
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COMPUTER PANELS

. 4 Mullard OC35 4 GETI03 ete.

12 VOLT

EX COMPUTER PC PANELS
2 x 4 in. packed’ with semiconductors and

FLUORESCENT LIGHTS

Type A
50p {6p). Type D: 4 Mullard OC36 8
GETIQ (As illustrzted by Thorn'‘AE.L)

etc. 60p (6p). Type E: 4 OC20
4 ACY19 8 other transistors. 35 diodes, 0
R's & C's, £1 (10D).
12 high quality panels, all st least 24 sq.
ins., loaded with transistors, diodes, etc.,
including trimpots and IC's £2 {25p).
7o of lower quality oanels, some broken
£2 (40p). Boards from 5p for callers.

71b BARGAIN PARCELS

Many hundreds of resistors, capacitors,
pots. crystals, switches, etc., all pew

ts, nlsa ¢ €T panels and
{ggds ol odds and ends. Still only £1-65
P}

top quality resistors, capacitors, dicdes, ete.
Guaranteed min. 35 transistors plus data,
10 boards 50p (9p).

SPECIAL BARGAIN PACK |

25 boards £1 (25p).

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

Beat power cuts, bs Independant._ldnl for
Caravans, Tent, Emergency Lighting, etc.
Works anywhera where |12V is available.
Guaranteed for six months, READY TO
USE at:-

12ins 8watt £3-8 :;’;2‘}an:.

ELECTROLYTICS

68,0001 I6v, 44 x 2 in. dia., 25,000 25v,
20,000 30v, 5,000u 90v, 35,000u 15v,
8,000u S55v, 44 x 3 in. dia., 50p (I12p).
15,0001 15v, §0,000p 35v, 43 x 2 in. dia.,
30p (10p). 2,000k 25v wire ends 15p (5p),
12 for £1-50 {15p).

H 5 post [ VAT
CASED AMPLIFIERS 21ins 13watt £4-82 723 20A DIODES 4 for £1 (7p)
4-valve amplifier with tone and vol. con- SALOP ELECTRONICS Callers 3A DIODES 4 for 50p (5p)
trols giving about 3 walts output Into 23 Wyls Cop welcome 8 BLACK TOGGLES dpst Sop (8p)
7 X 4" 31) spraker. Oak-faced cabinet " Shrewsbury, for lises or 250 MIXED CAPACITORS  60p (8p)
12 x 13 x 9 also contains non-standard Shropshirs, Enguigcntornge AIE: 250 MIXED RESISTORS o0 fsg)
tape deck. Malns operated. Tested, with 2 150 HISTAB RESISTORS &0p (8p)
circuit. £3 (£1 up fo 200 miles, "£1-20 o — = — 200 SI PLANAR DIODES 50p (5p)
over). Suitphle cassettes £1 (23p). Spare Sub min. co-ax. plugs & skts

heads 40p. ; SLAELS 0
: PSYCHEDELIC 4 pairs 50p (5p)
PRICES EXCLUDE VAT. CAREIAGE IN REED RELAYS MIXED 1¢ for 50p (5p)
BRACKETS. SAE LIST MINI-STROBE MICROS MIXED 8 for 50p (8p)

ASSORTED RELAYS 8 for £ (I2p)
MIN. GLASS NEGNS 12 for 50p (5p)
10 WAY TERMINAL BLOCKS

10 for S5p (Sp)
@H BULBS 12V ssw 50p (Sp}

PAPSTEXTRACTCR BLOWER FANS
100 ofm 4% x 4} x 2in. £3-50 (28p)

Postage and packing shown in brackens
Please add 10% V.AT. to prices.

KEYTRONICS

{Mail Order only}
44 EARLS COURT ROAD

i A_ vary POWERFUL., POCKET-SIZED
GREENWELD (EE4) STROBE-LIGHT that SELF-CONTAIN-
24 Goodhart Way, West Wickham, Kent. T S AYCLECRNIEA Lajian yh AT G ot o
- parties and realiy BRAIN FREEZE tham

Shop at 2f Deptford Brozdway, SES. with DAZZLING PSYCHEDELIC EFFECTS
01-892 2099. and STOP-MOTION FLASHES. Boffiin's
i e new MINI-STORE kit canstitules & fully
solid-state_electronic device which Ia
e COMPLETE with FUTURISTIC case/
: o reflector unit, printed—circuit-board, elect-

tronles, and saurce-lamp~—the only extra

Callers welcome Tel:

18 a battery which you can buy {ocally. Tha
whole thing can be easily bullt In a few
hours. A veritable FLICKERING FAS-
CINATORI Adjustable flash-rate.

GET OME (or twa}) NOW and BEGIN
STEAUNG THE THUNDER at DISCOS
and PARTIES with your own POCKET-
LIGHTNING}:

Please mention,

EVERYDAY
ELECTRONICS

1 - SENl_: £2-10 (in¢. VAT) for YOUR LONDON WB.
when replying to Advertising o ot e e P s 01-478 8499

Stonaleigh, Ewell, Surrey.
MAIL QRDER ONLY

MAIL ORDER

COMPONENTS AND Hi FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 630 P.M. ON FRIDAY

DEPT.
No. 11
MAYES RD.

CRESCENT RA.Dl[] LTD

1 & 40 MAYES ROAD I.UNDUN N29 {WE CLOSE ALL DAY THURSDAY)
]' & il 13 SOUTH MALL, EDMONTON, N9 803 1485
77 - 4 LOUDSPEAKER ~CRESCENT" TRI-VOLT BATTERY ELIMINATOE | IRI-VOLT CAR WAPER SWITCHEE
Mk?!dga‘.ll avr]l::r{ - - CLOGK B Enables you to work your tranistor %?gggr’iﬁ to work | 1Pole 12 way
auall size is import- | 24 Ho T?:h' milzl’lﬂe‘r. or chmctte, cte- 100§y oo Transintor Revito, | 2 :::: 2 way
ant. Manufactared | EIt We Supply: I.in';lnm Jnx:;m:‘ v:tc Amplifier or Cassette ete. ;polci ';!
hy EM.L forawell- | % A complete set of compunents o] “k:t we?oc;rc;g- o r!gql:ﬁ:l_u_lsl‘_'ll";s from the m"‘"‘_i“ car | BRcle S “;—
R et S | T | B e BT otk | SRl it o oy | 3785
4. Lupelance; 8 ‘ohms. Flux:| +% Printed circalts made to Packapplications can be handled by thin one unit. This converter supplics 4 pole 3 way

Alprox. size: 2)° x 21" x 31", OUR PRICE — ¥ 18p eath. Plcase inc.
38,000 Max. Free range: 90Hz to make constraction as slniph £2757 + 10p. P. & P.!S;me odel sultably wired %, 7k or 9 volts and Is

oW A Sp P. & P.Up to 3

e b hrice EL65. Freq | 4 A'eabinct and tront paal to | 107 the Fhllps Cassette — £5-00 + 10p. . & P. Preriaior seuciatel Ap; | ppiiches.

S 3 give a profesnional Anixh, = Very easy to fit aod a
L S All for the prica of the com- “CRESCENT™ BUBELE Ieal noney maring device T4
ADD LUXURY TO YOUR CAR ponente. 52 80,7505, Pa . LIGET SHOW V.AT. | tors250 3 Top par | S==f @
‘WITH A MOTOE DRIVEN Please sen .A.E, fur more pL ¢
CAE A_gm.u. Informstion, o anog fﬁlﬂ“" :]r;ﬂ li-:cﬁld’;ﬂ-n}f?,?& riilTytoﬁ POTENTIOMETERS

_ﬁ—. - ar ata

& Bection MINIATURE RELAY tﬂ“‘b‘?{;‘;@o‘"] . B ({z00ds plus Postage and Pack- [- All {ypes 17 and jeas diameter,
Extended Length 100cn. & volt 70 ohm. 161{1 PrOJettet nazy Ing) vaige Added Tax at the SI:;?LES Dgﬁh
ﬁfﬁ'ﬁ:ﬁfﬁ?&iﬂ % poorlepRoleCrantoper MOTOR an e Busterd Rate, 10K LL:’: fess 108
complete with Fizing Approx. aize — 13* x 1" > 3, One Rev per Two M. - ] 2K g irch 25K Leags
Bracket and  ££_FE vlunzon 40 LIQUID WHEEL B BEATBRITE | 5ok e BoR So
Control Bwitck.=¥=/3 p 1" p, TP et p, Al S| 'r:' Dw':’ertzi .'\Iuﬁl't:f;lm;: - o 31}1{1::1‘9\@,__[‘ 100K 1P ea, 10 p

- a. “DIPLOXAT" MONO/STERED HEADSET 38 S " 1% - NEI 250K Double 250K .
f‘u?«f fﬂé British made Ligh{t:’ight Headphones projector and can ouly be S {;’,?u- 500K pofe 600K each

Incorporste ceramic plezo electrie transduccrs.
Specification:—Frequency—20-17,600 CPS.
Impedancc— Predominantly capacitive, at -00I MK
per tece can be reganded as 130K at licon.
Weight—3-5oz. (88 grammn). > £| _50

Picane Include 10p per set P.J". A Bargain at cach set

:.9W VOLTAGE AMPLIFIER Few onlsat £| ‘15

1m b
Thix fantastic (ittlé box | myg Switch o
agprox. 47 x 3¥ x 24 when 24p ea,
eonuecled to the output of a Up
sound souree from 1 to 100 wates | gp. 1n. & 1
prodaces a  paychedelic light
display of up to 1000 watts.
Coniplete with a =zenxitive level
control the nnit i faved and can

purchased 2+ a single unit,

The Liquid Wheel however

14 cur standard very popular

model and may be purchased
separately.

A BARGAIN AT
Irojector with Molor. residy for
15-00

instant use Brand pew

amplifier let plus I3p F. & P. v T . ty range ot
with volame control, fs suitable SRLizt el Lo R e "5"1’%},"‘;’1]“ 10p| Brilisn Tilie Relaya.
| Wit e shont 1% at 2 'vbm | LOVDSPEARER pARGAINY Pas30p P &P Y &P AT Lenande R
; E.M.1. 450 sct 3. 8, 16 ohm MAINS RELA a250V. 1-54 contacts d
i %lh ‘hlgh IMP Input this am- £8-75 plos 38p. P. & P. o 200250V e MAING TRANSFORMER anitable for ﬁtti:g on -;:n
pllfier will work as = record EALL 350 set 8 ohm. S g Heavy duty cootacts. 2,500 Fustd Primary 220V. Scennilary Veroboanl.
player, babs alarin. ete,. ampli- £7-00 plus 28p. P. & I” ‘ cotl. Allnew and anne~l DT N.T. 220V @ G0mA. 63V - 18, | Type Volts Current Obms.
fier. matns relaya 50p This transformer ix 25 12 17MfA 7000
MINI LOUDSPEAKERS + V.A.T, Carr. made {6 a very high 1 21jA 12 28M/A 43000
| 2§ (6Tmm) d40chm — BOp each bl - — stzndand and is a 2fA Gy 33MJA 1830
i 2}° (57mm) 80ohm — bBlp emch | Free. Spestal unall slee: Zin X | 80 each.
| Floasalnclude 6p. P. & P.up to 3 | quantits pricc” Nin X 2in. €2p . Please melude 5p P & P up to
Afinl-Loudspeakers 240per 100 relays, 1 pluz 15p P. & P, 3 Belays. :
i ;
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£.19-50 ELECTRONIG DIGITAL CLOCK
{For complete kit of parts including case.)
This 4 digit 24 hour clock is available r
I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX ‘to readers at this special price for
Ph Harl 37730 I month only. Parts would normally
O R O cost over £25. Kit of parts includes
P/P 10p. Price list S.A.E. (Saturday callers welcome) n;e_:ve Ilcz;f.c::::;cacors. and a smart
white plasti .
ALL PRICES INCLUDE VAT
. Electrolytic
74 Series TTL r - BARGAIN
e L ow . «» | Capacitors
BNTI0 L8 1% | SN 1o 1o s.:?:gg 6- osa 5 m PAGKS
& 18 5 ANT4 P p | 8NT
: 1o 10| SNan 185 159 | BN7I91 Ho“ 4 VOLT 16 VOLT 74?: vou{
180 13 185 15p | SN7402 725 | 47uF bip | 15uf bip &l 5p et e e
i & BEGE O E s i @ er b
18p 18p i P N¥ 85p i P it
3 15 T ol gg 330 6 5 | 150, 8p | 220F ::S[},‘;;’.:‘,"“"’
20 1% 41y 38p | SX74100 1-80p 1-78p | 1000uF  13p | 320uF lz" ggyF 15 Pack of 25
p 18 5o 430 | 8N7¢i0¢1-09p 1-08p | 4700uF  29p | 68D P uF P = e
17p 1i3p 44p 43p | SN74105 1-09p 1-0€p 1000:F I2p | 1000uF 25p 55p
SNT4L ®Fp  26p 78p 70p | BN7il67  44p Afp 1500uF 25p | 2200uF 44p
8N7212 agp abp 1 1:3% 1-28p | SN74110 6lp S50 2000:F 41p —_——
BN7413  82p 208p 1-43p 97p  85p | SN74131 1-37p 1-27p 6 LT Pack of 10
SNTd18 470 43p E-00p I8 1-20p 1-15p | SN74118 1-10p 1-08p 3vo ECI08 2
SN7417 4% 43 1- 1-10p 1-05p | SN7411% 1-47p 1-87p | 33uF 6ip RBC107 55p
SN7420 18p 15p 1 3-96p 3-85p | BNi4121  4p 4ip | 48uF 6ip " (Plastic can)
y 550 30p 1 38p B5p | SNT4122 1-54p i-43p 1S0uF 6ip 25 voL'I Tt
4 p - ; F ip
® Devices may be mixed to qualify for Price Breaks 470uF tip | 10ul Pack of 10
* 100 Plus less 10% off 25 plus brezk ?ggg:F igg 3;::: ‘3; | rustic BC100
- 2200uF 18p | 100LF ap
" : ; . : 100F  26p | IS0F  Ep | @ voLT ST
Linear Integrated Circuits ; AL | LE el Y
301 DIL B0p | T3¢ DIL 88p 680uF 20p | 4-7uF &ip but tested
301 ToS9 gg? 723 TO09% 85p to volLT I000:F  22p | 6-8BuF &pl
301 8 PIN DIL 46p Tile 8 PIN DIL, 38p | 22uF 6ip | 2200uF  39p | 10LF &ip ON2646
301A DIL 88p  74le Li PIN DIL 29p 4TuF &ip |'5000uF s8p | 2uF &ip (n.;:m;.rked)
301a TOS® 60p | idte TONS alp P P S8uF 10p 33 600D
301A 8 PIN DIL 88y | 743c DIL 16p 100uF L 5 i
307 DIL 680 | 7i8e DIL 19p e o | 1300 i3p| e
ai O3 89 | T8 TOS9 ap | 330uF  ICp 150uf Pl Packof 10
7 B8 PIN DIL _ 86p Lo 47QuF 10p 40 VOLT 220uF 19p | axopose 55p
308 TO99 g-45p | 17 DIL haiie 1000uF  1ip | 6-8BuF &ip | 330uF 22p | unbranded but
3084 TOSM 8-40p 1438 TO99 1-27 our 20 | 1see  elp | 4706 2 tested
T06c DIL 35p | 3046 DIL s4p J 1500uF  20p | 134 oI | Lhon t
0% TOHS 3lp 7503 DIL 1-270 2200uF  24p ° 33uF AR N
- T = Unmarked:lnt fully
teats
Tra nsistors MULLARD POLYESTER’S s INS05ES o
MuuaARD PooL:;EﬂEE cz@gggﬁpfgﬁ:ﬂ'ﬁ B.app |EOPIE 2ip
ACI07 28p BCI33 36p) DF260 28, OC44  14p) Diod 250V P.C. mounting: 2T, 058 F, 4p.0GLF, s
Acizs }gp Be1se agp' BE3 18p| OC 14| R:h?." G-15pF, 0-22.F, 51p.0-33F, Tp. O-4TuF. 8} p.0-68uF. 12p. 1-0uF. 14p. 15;;1-'.9.2; 2uF. 70
AC127 143 33p  BF330 18p| OC70 23
AC128 .13p| BCL4A 30p| BFSS0 375 OCTI 19 1N914 65| MULLARD POLYESTER CAPACITORS C296 SERIES . FuLLy
ACI4JK 29p| BOL45 28p| BPX8s pip| 0C72  14p| AN916  8p | ;50V: 0-0014F, S0015F, 0-0022):¥', 0-0083uF. 0-0047F. 2ip; 0-000EuF. O-0LuF. G010,
A014é§209 BCl4T  9p| BFX85 $5p OCEl  14p }gﬂw 1%: ‘0~0‘.’lpF. 0.033F, 33p. 0-047pF. 0-083uF, G'1uF, dip. O-15:F, 8jp. 60-22uF, 8ip. 0-33uF. |TYPES
ACITS" 13p| BCl48  §p| BFX8S 225/ OC83 322 j 0-47uF. 14D,
AC187 18; BC49 9: 283 un IN4007 22p 123\' o-omi'.ools F, 0-22uF. 0038,.[5',00{7;1? oosaur’. 89 om? 3ip. 0-15uF , 4§p. ADlslli AD162
ACI3;X 20p| BCIS3 16p| BFX88 £85( TIP29A 53p| 18113 170 | -22uF, 5ip. 0-33uF, 8ip. 0-474F, 8}p. 0-68uF, 18p. 1 19 55
ACIES 13p] Bcl:u 17p| BFY50 2lp| TIP30A 64318120 1% 0 bl 3
ACIBSK 0p| BCi57 Lip| BFYs1 17p| TIPAIA 84p| 18121 15p | VOLUME CONTROLS 10 plus P
ACY17 24p| BC1S3 Izp| BEYS2 1l7p| TAPS2A 73p| 15130 _Dp [Potontiometers iREC‘I'IFIERS :
ACY18 21p|/BC139 14p| BFY84 89p| TIP3 £1-35 18131  11p [Carbon track 500 Q10 2:2M Q |P.IV. 1 AMP 1-5 AMP | BC107-BC168
ACY19 26p| BC187 13p| BFYS0 78p| TIP34A 18132  13p [Log ot Linear s BC109
ACY20 25p BC16& 1lp| BsXz2¢ Igp 18920  8p [Bingle 18p.— Dual gang (stereo) 44p | 50 IN4001 &ip PL400L 8p 1-8 o
ACY21 %pIchu 1p| Ce07  2p| TIPISA lgggg uﬂp Single type with D.P. switch 13y extra. %33 }1’}3‘.}3 ;z; ;Eggs g‘y" 10-99 82
Bl X
AC¥3s Goo|DGITs 1| Ciss  sip| Tirsch . '|18640 6 !SLIDE POTENTIOMETERS 1 ANy Tlieoaige  [wovts 8ip
ADI40 40p| BCI82L 9p| C456 17pt 23-19| AA119 1p | 58mm, TRACK §00  IN4005 8p PLA005 18D _—
AD140  44p| BCIZSL Qp| MPSI11 35p) TIP41A 79p AAl2s 1p SINGLE GANGED, 1LOG or LIN 1k to IM.| gp0 4006 9p PLAO0G 15p BO 182L:-3-4-212-4
ADI43 38p| BC164L Op| MPA112 42p| TIP42A 9lp| AAZ13 llp 45p ea 1000 IN4007 10p PL4007 20D 1-9 9p
AD145 38p| BC188_ $3p|MPA11S 88p) 2N708 18p AAZIS 1dp |TW. TEIN GANGED, 10G or LIN Ik to 500K. 10 plus 85
AD130 60p| BLILIL 1ip| MPBI2L 33p g.\‘sso 23p éﬁég ‘ﬁp 68p each. |t e eyt S - oL
AD161 BC2IL 1lp| MP8122 4dp) 2N1131 2 : F]
AD162 g‘nc’m. ug | MP8128 so: 2N1182 282\; BAL02 upchRBON SKELET(?N th)SETs BRIDGE RECTIFIERS AC127 or ACIZ28
! AD M/P 50p| BCOSS NRT21128p| 2N1613 9op| BALIS @p [Small high quallty type fiinear uniz). PALY. 1AXP 2 AMP 5aMP 10 AMP |19 13p
P AF114 14p! BC239  gp| KKT21228p zm'm 265| BAL44 1dp | All valves 100-3 weg o SB5 Vs oo = 10 plus 18
AF115° 14p| BC267 14p| NKT21425p! 252004 40p| BAL4S 28p (% wate R 0 33p 8%  £178p 220y [100plm p
AFilo 1| BO36S 15p| NKTL75p| 2NIS04A | BAISA 1dp|-28watt  Speash — i e Oh . = — ST
AF117 14p| BC300  40p1 NKT26123p 44p| BAXI3 Iy | VEROBOARD T 018 01 200 37p  &0p 4188y £2alp |
AF1138 82p| BC301 32p{ NKT27120p 46p| BAX16 l4p Matrlx  Matelx (300 adp  edp - 4215 2400 |7ENER
AFI21 27p| BCa0? Sbp| NKTa7450p 18p| BAY1S 185 210 x 31in o v [s0  ep s&p  4Z LT |5 AnReg
AF¥13% 39p; BC303 b60p| NKTC7625p| 282928 10p | BAYS1 Bp2¢m x 5in 28p 28p go0  49p —_ = —_
AP239 dlp| BC304  40p| NKT087lp 28pi BYIOD 19D |3%in x 34n 23p 28p 400 M/W 5%
AL100 77p! BCY70 17p| NKT408383p 55p: BY126 185 |34in x 5in 83p 32 —_ Miniature
ALI0? 88| BCYT1 37p| NKY60SF 52pi BY127 19p |5in x_17in (plain) $p - BZY B8 Range
ALl03 55p| BEY72 17 68 44D Ryx10 245 | Vero Pins (bag of 36). 22p THYRISTORS
AS¥26 31p| BDI23 86p| NKT613G §7p Vero cotter, 50p; Pin insertion Tools (0-Land| P Ail voltages
ASY27 40p|BD130 S0p 3p| oN 9p| OAS 197|000 Latriny st 8lp. PIV 50 100 200 300 400 |55_s3volt
U163 99p| BD13t 8Bp| NKT67426p aNs03 gp 048 1lp lamp 28 85 41 43 83 8p each
AUlos110| kD1sz s0p| NKTeTG | 2Nsr04 8p  0A10 245 |SLIDE SWITCH 34 e e T A T el oL
AUIL1L 77p| BD135 4gp 24p| 2X3705 8p| 047  Op | SPST 1lp each. D.P.D.T. 13p each. Hreetee B s
BC107 BDI38 50p| NKT71382p) 2NS106 99| 0470 By MINIATURE NEON LAMPS S ALvn
RC108  9p| BD141£187| NKT7738%p) 5N5707 8p| o oo 2 v 5 plus &jp each. Al voltages
BC109  Op| BDM2 50p| OCIS  58p|-2N3j0s gp| OA7S 1lp 240V or LIOV 14 5p, 5 plus dip each. 68200 Volts
BCMIS 154p| BFISS 33p| 020  53ploX3708 sp| 0A79 8 | MINITRON DIGITAL RESISTORS 14p each
DCI18 16p| BF173 26p OC23  3$8p|2NS7i0 Sp/0A81 99 [INDICATOR TYPE 30i5F
BC145 18p(BF1i7 28p| OC25  28p 2N3jll 95/ 0AB5S 11D |Reads 0-9 and decimals 1 watt 5% carbon 1p each
BC126 25p| BF178 29p| OC28  §3p| UNS754 17p. 3 watt 10°; earbon Ip esch 10 wast 5%
BCL3? 16p| BE178 35p| OCI9 asn aNzhle 28p OA P ((Dara Sheet on request) 1 watt 10% carbon 245 each
BCI34 16p| BFI94 1bp| 0C35 40361 50p 0A3l 89 [ONLY £1-50 Range 10 chms to 4-7 meg. All Voitages
BCISS 1sv|BPms 17p| OC36 I(ose'.' 50p| OAB3 89 16 DIL Socket a3p § watt mfo 2% 3p each 7-5=100 Volta
BC137 18p! BF24: 27p( OCA1  14p! 40636  50p' 0A00 11p |Driven by 7447 £1-05 Range 10—1 mieg obms 51p each
L -
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 Which of these 165 career
opportunities could earnyou £10...
£15...even £30 extraaweek?

How toqualify inyour
spare time fora better job

~ Make yourself worth more and you’ll earn-more. It’s as
simple as that. There are always plenty of people to do the

In a job you
really enjoy

=

routine work — but, right now, key jobs are going begging for =R Constructional -
fack of suitably qualified men to fill them. The basic qualification I Choose fromthis list Jzie g I
1] ﬁil?m;al I:now-how. When you’ve got that, you're in demand m%‘é“glfﬁl e Rgﬁ[igggwnngmgp Sﬁrvgl}l'gé-s O
—out in fron M 5.E. (Mech.. MIED, Instd
2 = = B - 2 : . Clerk of Works '[J
Are you ambitious — willing to set aside about 60 minutés a cﬁﬁ:?&?ﬁ}& O e eae Bl & 0
day for home study ? If you are, B.1.E.T. can give you the technical gg;ﬁ‘n*;ggémn Hi SRz Tock o Syarantios g
knowledge you nced — change your entire future prospects. Eng. MetaHurzy [ Electrical Inst. of Bullders  {]
Inst, Eng, & Tech, O ughtsman- _ 1nst. Works &
) . = Inst. Motor Ind. B D [a} ;H.ll;hwagSup_ el
ts easler than you think... ABRee, O cmbuues o BOEECRS
? £l ! Sheat, Metal Work - Tool Des. Road neer. 0
_ Make no mistake about it ~ you could do it. Most people Velarag - oTe 0] Tehn prawine O e e
have unused ability,. A low-cost B.LE.T. course helps you I ELECTRITAL & RADIO & TELE:
discover this hidden ability - makes learning enjoyable and so BN <) COMMUNICATIONS GENERAL
much easier than it used fo be. The B.IE.T. simplified study  C&G Asric AT ), (O S R,
system gets resuirs fast, oS . O _Electronics [0 FarmSctence [
We’ : S 6 Elee Inst, C& G Telecomm, _ General Ecucat.
_We've successfully trained thousands of men: at home - gEoheclnst U "Ten, ~ O Gen. Plastics
equipped them for higher pay and better, more satisfying jobs, Computer Elect. ) Froc.RadioElec.  Eract Manhe o H
steered them safely through City and Guilds examinations g Elec-Maths = U paaioamateurs — Pure&applied
~ enabled many of them to put lerters after their name. I ElcawonloEng. O p 38R, 1 cng O Remigeration 5 l
With the help of B.I.E.T., you too could seon be on your e o p&Repsin O Rubberfech O
e NSNS Rt b
-TV & = T
- - -~ Auto, Controt [} Timber Trade g
. [ OTHERSHAVEDONEIT—SO CANYOU ) 0 Shamice O AL o Smnoe J
: Many of the successful B.L.LE.T. students who get a recognised Processing MM
| qualification never thought they had the brains to do it. But you don’t %ﬁi’eﬁyﬁﬁp % 25&? éﬁﬁf?{aen B
need outstanding brain-power ot talent — not even any special education. Inst. Cosl & Man Auto Repair a Plus 58
| With enthusiasm, 2 litde determination and a B.ILE.T. home training, Accountants  [J C&G Aute.Eng. [
ordinary, average ability will sce you through. We've proved itover and .I}’?L:hff';i‘;?“‘? 8 G%mgemem o
over — rhousands of times, in factl E Matricavion 0 MA{MLvmhIimfl' [=] '.EVEL
2101or Trad: fotor Vehicle
BEST VALUE FOR MONEY HE EVER OBTAINED. Newwork mim‘““ﬁ Sechenics. O
“Yesterday I received a letter from the Institution informing that Numerical Cont. c
my aprj)limtion for Associate Mcmbership had been approved. I can Qrerational AU‘NBSSTEU(%H?INAL
honestly say that this has been the best valuc for money I have cver ?emg"n;‘,’e'i Man 8 Architecture d E‘,
obtained — a view echoed by two colleagues who recently commenced ing Eng. ullding m| SUBJECTS
the course” — Student D.I.B.,Yorks. Production Emi' ]3"; 3—'“1.; Drawing [ [ tick here
HE GOT OUT OF A BAD 108 : 2 ey e -
INTO ONE HE LOVED. FREE Storekeeping  [J _Mechanics [ Coaching for many
‘Completing your course, meant going T&PAGE BOOK Work Study O Carpentry & Join. [J mafer exams, inciuding
froma iog Tdetestedtoa iobsﬂ:jt Ilo\}e, W(i)d'l ores Rl o A R i
ted prospects” = Student §.4.0. £an put you on d
Dublin. : road to xu:czsstmmuxh
! | H%gﬁ‘?ﬁ:r‘o#ggévgs 2 B.LE.T, Homs Stody IT PAYS TO BE QUALIFIED!
. Course. It's yours for
| onty A MUCH MONEY, -y | Satres Reeyoure POST TODAY FOR A BETTER TOMORROW
;hangtd my earning ;apaclty :?g fxg urtlg;!gﬁxt tf:bligatinr;.éﬁ 3;:00:1 ToB.LET. °
ew years, INy earnings increa: < OP youp Ama s iy q BEEL1
‘C Ald ton Court, Reading RG7 4PF QK L'_
Student C.C.L., Bucks. TODAY! Pleaseer:?rﬂisiull ';ahllsu:nd FREE TB.-Pngga Book, without obijgatlon,

\_

ACT NOW — DISCOVER FOR YOURSELF
It costs no more than a stamp to find out how
we can help you. Tick the subject that interests
you. Then post the coupon (or write). We'll
send you an inter¢sting 76-page book that will
open up for you a whole new world of
opportunity - and it's FREE.

B.LE.T s Aldermaston Court. Reading RG7 4PF.

NAME i .
-1 Biock Capitals Please
ADDRESS _

OTHER SUBJECTS. AGE
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Publishea approximately the thini Frisy of each month by IPC Magaxinca Lid., Flectway House, Farringdon Street, London, E.C.4A 4AD. Printed in England by Tndex Printers Ltd.,
Tunxtable, Bede. Sole Agents for Australia and New Zealand —Gordon & Gotch (A/31a) Lic. Sonth Atrica—Central News Agency Ltd.: Rholea anid Zambia—Kingstons Ltl.: Esat Africa—
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BUILD
THE

v FREE TEAK CABIN

FEATURES. New slim design with 6 - IC's, IC

Sockets, 10 silicon transiseory, 4 rectifiers, 2 zenors.

Special Gardeners low field slim line transformer.

Fibre glass PC panel. Complece chassis work.

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES, Onfoff switch indicator, headphone
s4parate treble, bass, volume and
rumble filtars, mono/fstares switch, Input selector; Maz.
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape-head, ecc
(Pares list Ref. 20 on request).

Cornstructional details Ref. No. 21 3Gp

TEXA

with com-
plete kital

sockae,
balance controls, scratch and

YOUR COMPLETE AUDIO-ELECTRONIC STORES |

More of everything at the right price. Al your electronic requirements

within 200 yards —call and see for yourseif.

=4

20 + 20 WATT INTEGRATED
1.C. STEREO AMPLIFIER

(As featured in *'ProcticahiWirefess™
May to August 1972)

e
ELECTRONIC KITS
Henry’s introduce new huge
range of audio and electronic
kits now in stock, everything
supplied, tremendous value.
Detailed list Rel. No. |14 on

requesc,
1C RECEIVER
ZN414  Radio  integrated

eircuit as f{eatured in Praceical

ireless, January 1573.
Article Reprint Ref, No. I9
10p. Price £1-20.

BATTERY TAPE DECK

Garrard 9 wvolt Tape Deck
with hexds, etc. A previously
advertited. Limited quantity,
£9-50, post 30p.

LEARN A LANGUAGE
Recorded Cassetres with step
by step phrase books.
French, German, Spanish
lealisn. £1-36 per course.
£5-00 per set of four,

E MI 5|1e136’ x Bi-" L:rgo Cesramucr‘lunet.

nhml £2-20. Pon 229

TYPE 150 TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 wact with twin
tweesers and ¢rostover. 3, 8
or |5 chms, £3-50. Post 25p.

TYPE 350 20 wart with tweeter

and crossever. B and I5 ohms.

£7-50: Post 191: o =
POLISHED CABINETS 150, I50TC 450 £4-60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES € (Assembled 150 T/C) per pair £16-50. Post 70p
SERIES 8 (Assembled 450) per pair £18-%5. Post 70p

ML-3 MW/LW
TUNER to BUILD

Uses Mullard Module. Slow
mouon cuning. Built  in
Ferritsaaerial. Overall
x 20" 337 TOTAL COST 710 BUID
£4-85, Post |Sp< All parts soid separately. Leafler Neo. 6

"BANDSPREAD" PORTABLE TO BUILD

Printed circuit all transistor design
using Muliard RF{IF Module, Medium
and Long Wave bands plus Med:um
Wave Bandspread for extra selectivi
Also slow motion geared tuning,
mW push-pull outpue, fibre glass PYC
covered cabinet, car aerial. Attractiva
appearance and performance.

SPECIAL P& P 45p ~ DESIGNSWITH

KiT £ .50 COMPLETE WiITH FREE TEAK CABINET SIS LU

PRICE Designer opproved kits distributed by Henrpsl e chasgls wize
COST HI-FI SPEAKERS TEST EQUIPMENT Juse a selection!

SE150B Pocket Pencil Signal Injector £1-90
SES500 Pocket Pencil Signal Tracer £1-50
THL33D Robuse 2K/Volt £4-55 with cate £4-95
TEIS Grid Dip Meter 440 KHz-280 mHz £13-45

500 30 K|V Multimeter £9-25
With leather case £10-50
200H 20KV Multimeter £4-20, With case £4-25
AFI05 50KV Multimecer £8-50. With case £9-50
U4341 ACIDﬁoﬂuldmctnr with transistor tester with stee|
<aks -
TE20DC RF Generator 120KHz-500MHz £16-50. Carr, 35p
TE22D Avudic Gensrator 20Hz-200KHz £17-50. Carr. 3Sp
Ci-§ 3° Pulse Scepe 10Hz-10mHz £39-00. Carr. 50p
TESS Valva Voltmeter 28 rangss £17-50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

DISCO SPOTBANK
3 channel Disco Spotbank
for use with any psychedelic
lighting display.
£12-75, p. & p. I5p.

HI-FI EQUIPHENT
Warshouse pricezs with
BIG DISCOUNTS plys
damonstrations (for call-
.rl) and GUARANTEES.
FREE—24 page detailed
brochure {Ref. Na. 17).
You can ses tha savingsl

HIGH QUALITY
CASSETTES

The best UX low noise tapes

but at a1 special price.

‘Living Sound’ cassertes msar

tha highest international

standard (IEC 94A). Fantastic

UK’s Largest Range—WWrite
phonu or all in, Deuils and

PA-Di Lighti
isco-Lighting 1W

ations on r
Di30L 3 Channel sound to light unit, KW, 2950 A T R -
Dj40L, 3 channel Mic (built-in} to light., 3kWV. £38-75
DJ705 70 wart Disco amp/mixer. £49-75

DISCOAMP 100 watt amp/mixer, £58:85

DjI05S 30 watt Disco amp/mixer, £34-25

Anti-Feedback Quality Mic., £11-50

DJ500 50 ware PA Amphﬁer £41'95

D700 70 watt £52:7

D000 100 wace £63-00

GROUP 300 150 watz rms “'Group'’ Valve Amplifier £86-00
FIBRE OPTICS LIGHTING. — MICS, EFFECTS. PRO) ECTORS
SPOTS. DIMMERS STANDS. MIXERS. SPEAKE

Evarything faor PA isco — Lighting.

FREE Stack List Ref. No. 18

@ PORTABLE DISCOS— DETAILS ON REQUEST

© CREDIT TERMS FOR CALLERS

TOTAL COST TC BUILD £7-98
p.p. 320. (Batrery 22p).

CATALOGUE |

illus-

Fully detailed and

HENRY'S

trated  covering  eve
aspect  of Eleceronics—
= plus  data, circuits  and
RADIOD LTD. information. 10,000 Stock

lines at Special Low Prices
and Fully Guaranteed.
Post

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kcfs BAND-
Wil m PRINTED CIRCUIT, HIGH
FlDEUTY HEPRODUCTION. MONO
AND 57EREOQ

A pepular VHF FM Tuner for quality
and reupnon of monoe and stereo.
Thers is no doubt abour it—VHF FM
givas the REAL sound. All parts sold
separately. Free Leafler No. 3 & 7.
TOTAL £5-97, p.p. 20p. Mk. | Decoder Kit £5-97.

Buile IC De:ader £6:80. Tuning meter unit £1-75.

Mainz unit for Tuner andfor Decoder PS6/12 £3-25. Post 20p

price
for !or ler

L:00 | 502 80

l -33(2-5714-20

cl2c '1-62'3-155-00
Full guarancee. Post paid

Made by EM1gspecially for
enry’s.

C90

ULTRASONIC
TRANSDUCERS
Operate at 40ke/s up to 100
yds. |deal ramote switching
and signalling. Complete with
data and new 1.C. circuits.
£5:90 per pair. Post 10p.

MARRIOT TAPE HEADS
4 TRACK MONO eor
2 TRACK STEREO

‘17" High Impedance  £2-00
‘18" Med. Impedanéa £2-00
*36° Med.-Low Imp. £3:35

Erase Heads for azbove 75p
‘63" 2 tnck moho—
£1-73

- Hi Im
'4]' Eme Head for above 75p

PRICE 99D po
(40p FOR CALLERS)

PLUS! FIVE I0p
VOUCHERS

Send address—
HENRY'S RADIC LTD.
(Dept. PVV) 3 ALBEMARLE
WAY, DON, E.C.1.—

for auluzu= by post only.
All other mail and callers

to this

2> 303" see below.

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS!

Z30 £3-57; Z50 £4-37
STEREQ 60 PZ5 £3-97
£7-97; PZ8 £477
PZ6 Z637; PACKAGE DEALSPO;: 255
Transformer for PZB £2.95 2xZ30, Stereo 60, PZ5 £15-95

Activa Filter Unic £4-45 2xZ 30, Stereo 80, PZ6 £18: 00
Stares FM Tuner £16-95 2xZ50, Seerea 80, PZB £2025
IC12 £1:80: QI&'s £15 pr. Transformer for PZ8 £1-95

Post acc. 20p per item PROJECT 605 KIT £19-95

VAT subfect to VAT).

All prices are exclusive of 0% VAT
which must be added to all orders inc.
carr/packing. (Note: Catalogue is not

See earlier page of this magazine for
transistors, L.C.'s and Semi Conductor
pricas—Ilatest list Ref. no. 36 on reguest.

E. & O.E.

EDGWARE ROAD, W2

RADIO
LIMITED

303 Special offers and bargains store

7 SEG & NIXIE TUBES
{Post I15p per | ta )
XN3, XNI3, GN6 0-9 side

view with dln, B5p.
GNP-7, GNP-8 0-9 sida visw
with decimal points and dace,

95p.

3015F 7 seg £2 each_ {7 par
4 with dara.

12 and 24 hour clock circuits
Ref, No. 31 15p.

Miniature Amplifier

§ rtranzistor. 300mW ofp.
Ficted volums and sansitivity
contral, 9 volt  operated.
£1-75 each PP 18p.

Allmailto 303 Edgware Road, London W2 1BW

Quality Slider Controls
60mm  seroke singles and
ganged. Completa with knoba.
SK, 10K, 25K, 100K, 250K,
500 | meg, Logand Lin.
each, 10K, 25K, 50K, 100K,
250K, Log and Lin ganged.
&0p each.

404-406 Electronic Components and Equipment01-402 8381 Open:- §am-6pm
-354-356 High Fidelity and Tape Equipment 01-4025354/4736 | 6d2ys 8 week
309 PA-Disco-Lighting High Power Sound 01-723 6963

{30% closed
Thursday)

Al stores open
2 day Saturday
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