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

no previous knowledge
no unnecessary theory
no ‘“‘maths”

electronics

l

BUILD, SEE AND LEARN

reall
m Mastered

Y

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

[
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

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

CIRCUIT DIAGRAMS
=

as used currently in the

40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit,
servicing procedures

RAPY electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments Thifl el rcouEepsilljedabiomanyoneyto
OVER amplifiers, oscillators. signal tracer, pho- really understand electronics by a modern,

practical and visual method—no maths, and
aminimum of theory—no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc.

POST NOW
for
BROCHURE

or write if you prefer mot to cut page

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

NAME
ADDRESS

we do not employ representatives

BLOCK CAPS
PLEASE

wWLdq

special free gift also to all our students
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119 FF THE RECORD
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We regret that we are unable to supply
back numbers of Practical Wireless.
Readers are recommended to enquire
at a public library to see copies. Re-
quests for specific back numbers of . SPEC|AL OFFER
Praclical Wireless and Television only
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COPYRIGHT AND QUERIES

© IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in ‘Practical Wireless" is fully protected and
reproduction or imitation in whole or in part is expressly forbidden, All reasonable precautions are taken by “Practical Wireless" to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.
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than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.
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H UG E DlSCOU NTS AKAI GXG 36D Tape Unit £76-95 (Rec. Price £109-50) %2
AKAl 4000DS Tape Unit £76-95 (Rec. Price £109-50) 3

ON LEADING BRAND HI-FlI AKAI 1721L Tape Unit £79-95 (Rec. Price £114-50) <3}
ALL R.S.C. PRICES INC VAT AKAI GXC46D Tape Unit £104-75 (Rec. Price £149-50) <37

GOLDRING GL72 T/Table & P.U. £29-95 (Rec. Price £37-29) C,},';
+ FULL LABOUR AND MATERIAL with Free Goldring G800 Cartridge worth over £10 fitted to above unit.

GUARANTEES FOR 12 MONTHS GOLDRING GL75 T/Tabie & P.U. £34-95 (rec. Price £47.19) Carr. 85p.
LOW DEPOSIT TERMS OVER 8 MONTHS with Free Goldring G800 Cartridge worth over £10 fitted to above unit.

List Pice RscC Price BSR MP60 T/Table & P.U. £9-95 (Rec. Price £14-95) carr 40p

WHARFEDALE DENTON £39-93pr £29-95 T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER
WHARFEDALE LINTON £48-69pr £35-95 GARRARD SP25 with G850 £16-95 SPECIAL PRICE (carr ¢y
LEAK 150 £46-82pr £37-50 MacDonald MP60 with G800  £17-95 SPECIAL PRICE caer ¢y
Prices shown correct at time of going to press 12.2.74 GARRARD AP76 Wlth 6800 £2895 SPECIAL PRICE (Carr. £1)

By anausssw  mamavesswge—@ A HIGH FIDELITY 30 + 30W STEREO

MacDONALD MP60
s

: AUDIO FIDELITY MODEL 60 AMPLIFIER. SYSTEM
QODLEI:IE"R PAIR AUDIO FIDELITY MARQUESS 30 SPKRS.
MP g McDONALD MP60 with G800 Cartridge. Total Value over £165

3

Ready wired on Plinth with Cover.
'/' Cabinet finished in Teak Vencer. £ 9 9 * 9
7 Send S.A.E. for leaflet. Carr. £3

HI-FI 10 +- 10W STEREO SYSTEM £55 HI-FI SPEAKER ENCLOSURES [Trak yeneer finish. Acousticalls lined-

Bizes approx. Carr. 45p.per ene
AUDIOTRINE STEREQ 20 AMPLIFIER BPECIAL JEB Size 16” x 11”7 x 9”.  SE8 For optimum perform.
GARRARD TURNTABLE with Sonotonr Cari-  FURCHASE Plr':mmseds Give‘s ;:}e:sing arll?e B alr))y e
% wiresd on Plinth with cover rt e 2 t=s 3
PAIR DIPLOMAT 10w SPEAKERS n results with any £550 Hi-Fispeaker. £650
Teak Veteer finish Care £ 8in. Hi-Fi speaker. Size 19 x 10¢ x 9in.

- ~ SE10 For outstanding results SE12  For excellent per-
RSC GB6 Mill 6+6 WATT high quality STEREO AMPLIFIER [T tSiddnes formance with 12in. Hi-F:

ik - bl and By Wisl ) ulout spkr. Size 253 x 16 . speaker and tweeter £,
O T om Ao saod > Qutout | X in. Ported £6-75 FPi s r£7-95

rating ] HF M Frequeney range :O-CZ‘.!‘OOO. p.s _Bas
Treble Control = 13db. Selector switeh for
AUDIOTRINE HI-FI SPEAKER SYSTEMS
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm

P.U. or Tape/Radio. For loudspeaker out-
put impedances of 3 to 15 ohms. For
high quality speaker, cross-over unit and tweeter. Smooth
response and extended frequency range £ 50 Carr.
33

Attractive Black and Silver finished metal
fascia plate and matching contro! knobs.

standard 200-250v. A.C. mains operation.
ensure surprisiogly realistic reproduction.

COMPLETE = EIT OF PARTS INCLUDING \ § OR SENIOR 15 WATT INCLUDING Carr

PULLY WIRED PRINTED CIRCUIT and - : '
COMPREHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £|2.7s C:I,'Ir. HF126 15,000 LINE SPEAKER £7 65 39
Or PACTORY BUILT IN TEAK VENEERED CABINET 40,

as tilustrated £16-60 or dep. £3-12 and 8 monthly payments 2212 (Total 21805 | R.S.C. TA6 6 Watt HI-FI AMPLIFIER
200-250y. AC mai ted. K 30-20,000 c.p. —2dB. [} € € 6
AUDIOTRINE HIGH FI DELITY SPEAKERS Beparate Bass :r‘::l""l“rc?»‘l:rqllet amle:&(.""c:mroh. 3 lnpﬁtpwckc!x for _“Qoo Q.'

d Mike, Gram, Radio or Tape. lnput selector switch. Output for
tleary coustruction. Latest high efficiency ceramle magnets. X1 5 5 5 .
Plasticised Cone surround. I indicates Tweeter Cone providing g—lb or'n‘m npkrnl. Max. '-m“!llu‘l:x) 'blll\ .l(o)/l’ rating I. H.F. M. Encloser] enamelien case
extended frequency range up to 15,000 c.p.s. Impedance 3 o C(ii xl ;: :.(54“‘: Silver finis M“‘d I! (x ;:li'"' &
8:18 olns. PLEASE BTATE CHOICE. mpleto kit wiring diserams and instructions. £7.95 o
Exceptional performance at low co OR FACTORY BULILT £10-95 .

at.
aned v low B SR AP 4% 88 | TRS.C.TAIZ MKIII 6.5 6.5 WATT STEREO AMPLIFIER

Fully Transistorised. Solid State. Hi-Fi ofp of 65 watts per channel. Designed for

FANE 807 H F D LI Y EAK R optimun performance with any erystal or ceramic Gram. P.U. Cartridge, Radjo Tuner,
T HIG I E T SP E Tape Recorder, etc. 7 e 1

A full range Bin, 10 watt unit for excellent sound quality, in suitable COMPLETE KIT OF PARTS WITH FULL Cacr. Factory with

enclosure. Cast chasais Roll 1°.V.C. cone surround and long throw voice WIRING DIAGRAMS & INSTRUCTIO!IS£ I2.9904r°‘l; Te:i '3:::5:‘;;:‘;:;: i::.::

coll to achleve very low fundamental resonance of 30 ¢.p.s. Tweeter . .

cone Is fitted to extend high note respouse. }"rtguency range 26 Hz to Dep- £2 50 & Binthly pymt« £2-50 (Total £22:50).  Bend 8.A.E. for leaflet

15 KHz. Gauss 10,000. Impedance 3 or 8-15(2. 99

PLEASE STATE IMPEDANCE REQUIRED List ¢4-99 . AUDIO FIDELITY FR1 SPEAKER KIT 5

MODEL 803T 8" 16w. with parasitic Tweeler. £5-50 Response 30Hz-15KHz. Imp. 8-15 ohm 8" Bass Unit, Pressure

Respouse 25 Hz to 18 KHz. (auss 13,000 Imp 3 or 8-150). List £6 vy

Tuecter. Cross-over ete. £11each Carr Free

R.S.C. MkIIl SUPER 30 HIGH FIDELITY STEREQ AMPLIFIER | _‘PEC'AL OFFER £14:95 Pair carr. in.

DOUBLE THE KIT PRICE IR e U RROXIMATELY ‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM

Only high grade components by teading manufacturers % Moderate si;e only COMPLETE KIT
* Push Button Selector Switching For Magnetic or 25 x 14> 10in. approx.
: .l{lack %o;kct- for Hecadphones Ccrar:i\lic Pi?l;;Ups * R 30-20,000 c.p.s. Impedance 15 ochms
eon Indicator regardless of Price. S Carr
® Satin Silver Finish Metal Fascia Qutput (per chan- * f:::’o;::l;?:; f::s?;:ﬁ:fy ::g;c £25 759'
*® Solid State Circuitry nel) 15 watts RMS COMPLETE KIT . X
* Twenty Silicon Transistors into 8%,. Fre- (less cabinet). a Consists of (1) 12in. 15 watt Bass
* Four Diodes, Four Rectifiers quency Response Carr. 70p. unit with cast chassis. Roll rubber cone surround
Send S.A.E. for 7 Hz to 70 KHz Cabinet if req. for ultra low resonance. (2) 3-way quarter scction
full descriptive leaflet. = 1§ dB. £5 extra. series cross-over system. (3) 8 > Sin. high Aux
S B middle range speaker. (4) Dome Pressurce Tweeter.”
RiSIC. STEEEO FMTH TUNER. FACTORY BUILT UNIT INC. (5) Quantity acoustic damping matcrial. (6) Handsome Tcak
in cabinet CABINET with 12 months' guar- 2. &l ampin g A N
Visually matches £3750 antee. Or Dep. £7 and 8 monthly £ 5[] vencered cabinet. (7) Circuit and full instructions. Terms:
Super 30 Mk. I payments £5-17 (Total £48-36). Deposit £3-71 and 8 monthly payments £3-12 (Total £28-67).
FULLY GUARANTEED. Impregoated and Interleaved where necessary. SELENIUM
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS ITLLY S3ARANTEED. imyresoat JSELENION,
MIDGET CLAMPED TYPE 2§ x 2| X 2$In. TOP SHROUDED DROP-THRO' TYPE CHARGER TRANSFORMERS 0-9-16+. 1{a. £1-10, P. W. (Bridged)
280v., 60mA, 6:3v. 2a ... ..., .. .. 21:10 | 260-0-250v. 70mA, 6-3v. 2a., 0-5.6 3v. 2 2§a. 81-25; 3a.81-40; 52.81-60; 6a.81-85; 8a.£2-20 All 8/12v. D.C.
260-0-250~., G0inA 6-3v 2a ... 2116 | 260-0-250v. . AUTO (Btep UP/step DOWN) TBANSFOR%]E&S output. Max. A.C.
2560-0-250v. 5 9 . 0-110/120v. 200-230-260v. 50-80 watts ‘25, input 18v.
350-0.360v. B0mA, 6-3v. 2a., 0-5-6-3v. 2a. $1.81 | 150 watts, £2-10 250 watts £3-00; 500 watts £6-40 1a, 28p. 2a, 39p,
380-0280°. tOman, 631 a. 060 30 2a. gy | 200, H0omk. ¢ 3v. w’ oxe . an gks | o 3a. 88p. ta, 7.
260-0-250v, 100mA, 6-3v. 4a., 0-5-6-3v. 3a. 22-45 .0- ° ‘6Ay da e 1a Push-Pull 8 watts EL84t03 QQor 16 0).. 96p 4 N
$00-0-300r, 100mA, 6-3v. 42 0.3-6-3v. 3a. g245 | “giiiin, 10mA. 6:3r, da, el 6:3v a. } LUSTENN 10 watte 6V6, ECLSS fo 368 SMOOTHING
300-0-300¢. 130mA, 6-3v. 4a. c.t.. 6-3v. Ia. o AR o 8l o 1155
For Mullard 810 ‘Amplmu i 2295 350-0-353v. 100m A, 6:-3¢, da,, 0-5-6-3v. 3a. 42-45 1 ) £1-50 150mA. 7-10H. 250
----------- ) 350-0-350v. 160mA, 6-3v, 4a., 0-5-6-3v. 3a. 22.85 y : 2 AR
350-0-350v. 100mA, 6-3v. 4a., 05-6-3v. 3a. £2.45 * : Push-Pull Ultra Linear for Mullard 510, etc. 22-45 Q 77: 100mA,
3560-0-360v. 160mnA, 6-3v. da., 0-5-6-3v, 3a. 22.95 | FILAMENT or TRANSISTOR POWER PACK Pluh-P:ll 15-18 w:tu. sectionally wound 1011, 2?)0 Q G"a::
420-0-426v. 200mA, 6-3v. 4a., c.t., bv. 3a. £5-45 | Types 6-3v. 1-5a. 85p; 6:3v. 2a. 60p; 6-3v. 3a. 85p; 6L68, KT66, etc., forJor 15 Q0 ........ 22-20 80:inA, 10H, 350
425-0-426v. 200mA, 6-3v. 4a., Twice 5v.3a. £5:60 | 6-3v. 6a. £1 45; 12v. 1a. 61p; 12v. 3a. or 24v. | Push-Pull 20 watt high quality sectionall: 85p; 60mA, 10H,
450-0-450v. 250mA, 6-3v. 4a., c.t., 6v. 3a. £28-00 | 1-5a £1-50:0-9-18v 11a 81-25; 0-12-25-42v 2a81-85. wound ELJ34, 6L6, KT66 etc. to 3or 15 2365 400 Q 28p.
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(Z5@ DISCO SYSTEM  iyirus (B0 has?
A,

s WATT . 100 WATT 50 WATT (c) MATCHING DYNAMIC locoeporatiox twin Garrard 8P25S

*MIKE’ (attached to h'phone) or BSR MP80 type turntables and
SPEAKER — AMPLIFIER SPEAKER (d) PAIR $O WATT SPEAKERS Sonotone or Acos Cartridges with

Black Rexine covered ;ﬂllmon'd “’m'hs“:.mt:b‘;m' con- |,
rols for eac orn e, 50
Cablnc(s Sll,c apProx. MONITORING PAGILITIES, Sies

Trebls and Bass Controls. Separate
(@) RSC TOI DISCO CONSOLE iput Tor ‘mike" with vel. control

switch. Black Vynide d
PO £] 49 95 Cabinet with 1d. seo pp o

(." 23-00 glrunnuon on l:'!l:’ Eﬁg 95
lerms Deposit £50 and 18 monthly 12 mm, ,,m, 58

payments of £7-06 (Total £177-08). (Total £ Cnrr. £1-30

FANE |JLTRAHIGH POWER LOUDSPEAKERS

All power ratinge are {.3.8. coutinnons. 2 YEARS* GUARANTER
High flux cetatnio nagnets, ALL CARRIAGE FREE,

‘POP’ 100 ‘POP’ 60  ‘POP’ 50
18” 100 Watt 15" 60 Waee 127 50 Watt

HEADPHONES

MICROPHONE TWIN TURNTABLE

WITH PRE-AMP

R.S.C. COLUMN SPEAKERS PEAt FOR VOCALISTS

\

All types 15 Ohms corered in Rexine and Vynale AND PUBLIC ADDRESS (0T oIS Rl - 0SD s aes
TYPE 4100 18 ALSO SUITABLE FOR BASS GUITAR OR ELEOTRONIO ORGAN "€37.50  £15.75 £12.75
TYPE C132 30-40 WATTS Fitted two TIFE C318 50 WATTS low feedback * : Dep 2171 and 8
A tionally emcient, Jow feedback huwl chare characteristic. Fitted three 18 < 8% deep itep: £3-50 and & Dep. 22 aud monthly  pay.
ll“‘i-t’lmhlyheﬂ a 'IHS'. ":_ 'f;' .(‘t 2 cune high flux speakers with bigh power inthly payrents monthly payments. wents  21-71
seterlatic bicb flux 13* x H° 20 watt £9 | QB coice colls. Hize appror. B4” » 14* x 117, £3-50 (Total 231 50,  £2 (Total £18) (Total £165 39)

speakers, Termn: Dep. £3-95 and 5 3 g
I this payumenta 2867 (Total $25-81) Carr. 650 oA evster  Cars how £32¢ /) FOR BASS GUITAR, ELECT. ORGAN, BTc. 'l U1 ABLE

TYPE C4100 100 WATTS fue. four 12° 50 watt speskers for coueerva. £66 oo

t Ing. Extea b fon. Rl 88X 16X 10° Acousticall ¢ ’ e

b s 00 13y 4w o s o, cam a0 | - POP? 55 127 60W £15.95
_—— Gauss 15,000 Imp 8/15 Or Dep £2-45 and .

AI.I- Rsc PnlcEs INGL“DE VAT FANE 8 monthly payments £2 (Total £18-45) Carr. Free

INTEREST CHARGES REFUNDED GRESGENDU FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT

on Credit Purchases e £8-75 rathhy agments £1-15
settled in 3 months SPEAKERS Electronic Organ). Carr. free (Total £10-35).

MINSTREL 8W GUITAR AMP.| Full range GROUP EQUIPMENT PACKAGE OFFERS

Incorporating Trenwlo and 13% « #* or 10” Bpeaker. Outpat | gyvaijlable at PHASE 60 ME.II AMPLIFIER 63993 PACKAUE PRIOE
R watts R.MH. Continuous. 3 Jack Inputa for Microphone and PB IAll POP 85,8 25W L/SPEAKERS £17-50 carr
Inustrument, Maine Neon Controls: Valume, Tone, Tremolo ALL Terma: Depoeit £17:32 and [2 mouthty = £5 I 095"416

Sy Tromudu bitewty. £1 9_9 5 payments of £3-38 (Total 867-88) L6

erin: Depoweit £3-06 and 8 monthly RA y G oo

payments 22:39 (Total £23:07). Carr. free BRANCHES ;EJ;A;%A;&“‘.’OHI}I%% FANELIEER 42993 paCKAGE rRIOR
Terms: Depoeit £20 and 12 monthis 46543 £59 09 ;lu;ro

FAL PHASE 50 Mk.lIl AMPLIFIER 50 WATT. payments of £3-90 (Total £66-501 S
Bolid state. & Neparately eontrolled tuputs Plus tnaster vol ;AAIR[‘LI;;IIQO?EP%‘(’I:[&[&E?U) ggg% LS BE
control. Ihd. Hase and Treble Controla. Protective olrcult to Termm: Deposit £20-00 aml 12 manthly o £59 9 CArT.
guard sgaiust datuage from mecidental shorts. Outpui for paynicats ’p:’o (Total £68-80) £86-23 2D

Bpeaker/s 3 to 30 otuns. Bize 17° » 7° » 7§". 209-280v. A.C
maine. Output 50 watts mualc ratiug. Or deposit £39 93

£9-93 & 8 monthly payments £4-31. Total £44-41,

HIGH QUALITY LOUDSPEAKER UNITS L\'
- ALL TWO TONE REXINE AND VYNAIR FINISH
nsc PHANTOM ‘5 9 Combined 30W Amplifier | L125 50 WATT Fitted pair of 12”7 50 N

and 12in. Loudspeaker. watt high flux speakers for conservative 3 5
For Lead fiultar, Mic., (iram, Radlo, Tape (Not for use with Bass rating. Impedance 8-15 ohms. Carr. £1'50

inatrumentn), Ine. 3 Inpuits and 2 vol. controls plus Treble, Basa and Pressnce. | OF deposit £5- 95 and H monthly payts. of £4-72. Total £4371
Output Jack for additional 16 ohm Speaker. Attractively Sulshed in black with | L12/20 127 25 WATT 13,000 | L12/10 10-15 Watt veneer

sliver-finished fascia and trinunjugs. Compact eize. Fitted carrying bandle. | lines 16 obms finish cabluet 127 unit K-35 £8.25
Termis: Depoait £20-00 and 12 monthly Dep 2415 & X £|3. Is Oh'x'u. Size approx. 147 -
payments 23-90 (Total £206-80). Carr, £1-50 oNI_Y £59 '95 mthly pymts £1-42 147 n 9%, Carr. 60p. Dep, £2-25 & ¥
BAE for leaflet UK Mainlani (Total 815-51) Carr. 85p. { inthly pymts £1-04 (Total £10-57)
REGENT 50 AMPLIFIER GP30 AMPLIFIER R.S.C. BATTERY/MAINS
cal or
A powetful high quality all-purpose unjt or uitar, Yo
for lead, rhythin, bass guitar, vocallsts, _ Instrumental GFOUP CONVERSION UNITS
ram, radlo, tape. Peak Output eating A ¢ input, 2 vol. control Ili-Fi TYPE BMI. An
wudspeaker unit ellber horlzontal o I 30 watt unit with HBeparate Bass all-dry battery
vertical mounting. I and  Treble controls. Current eliminator Size
% Two extra heavy hify  1Um. diw | valves. Peak output rating. ‘

54 % 44 2}in.

Loudapeakera.

Strong Rexlneeovered cabinet with

% Four Jack luputs mnd twa Volmne haudles. Attractive black/silver P.V.C. fascia. Neon indicator. approx. Complete-
Controla for instant use of up to four ¥or 200-250v. A.C. mains. For 3 or 15 obm ly replaces  bat-
plek-ups or “‘nidkes”. Baxs and Treble speakers. Send B.A.E. for leaflet. terics supplymng 1-5v and 90v, to
xtlrl';lzl‘::n‘-l ’:'-:;;t.:.n’";zlf.a%ﬂ' Terms: Deposit £4-40 and 8 £2 5 8 5 battery radio where A.C. mains
: " B
& 12 wonthly yasmients of £725[] monthly payments of £3-09 ; 200/250v. 50c/s is availuble. £ 4,1 §
£4-68. (Tutal £80-86.) Carr. £2-50! (Total £29-12). Carr. 75p Carr. 30p.
NOW SEVEN NEW BRANCHES NEW LARGER PREMISES AT HULL, :ﬁggmt:xgﬁwﬁﬁgm -
BOLTON. COVENTRY DARLINGTON, NEWCASTLE & DERBY A0 Hone :
PORTAGE o0’ BXTAA UNDER A3, sop BXTEA
i H 'AGE 28p DE. D
DONCASTER, STOCKPORT A e SupJect 10 rrectai OVER £3 OR AS QUOTED, TRADE SUPPLIED.
SUNDERLAND. PRESTON 13 E &% OF 8.A.E. PLEASE WITH ENQUIRIES.
TTING e irn R e R
DUC . Ete.
and NOTTINGHAM HI-FI CENTRES LTD. MAIL ORDERS MUST NOT BE SENT T0 8HOPS
! Wed.,
R.S.C. BRANCHES OPERATE A 5-DAY WEEK gg]ﬁ%ﬁg‘l&!k 3 Queensgate, Wa(srd(a(.!leofe%ngrr:ur') MANCHESTER 60A Oldham Street (C ondm' ).
101 Lothian Rd. (Closed Wed.). Tel. 229 9501 MIDDLESBROUGH 108 Newport Rd. (Closed Wod)
i) LU LA LTSI LLLNS GLASGOW 326 Argyle St. (Closed Tun) NEWCASTLE UPON TYNE 24 Newgate Shopping
:g:DFORD:,o North Parade (Closed Wed.). T.I 25349 248 4158 Centre (Closed Wed.). Tel. 21469
mJ&'&&%J‘&?&‘“’s.‘.im..‘ﬁ.‘: %m e 512 HULL 7 Whiteirlargate (Closed Thurs.). ‘rel 20505 NOTTINGHAM 19/19A Market Street
Tel. 024.236 1279 (Ciosed Wed.), LEICESTER 32 High Strest (Closad Thurs.).Tel. 56420 (Closed Thurs.), Tel. 4868
COVENTRY 17 Shelton Square, The Precinct. LEEDS 5-7 County (Mecca) Arcado, Briggate PRESTON 41 Friargate Walk, St. Georges Shoppg Prac
DERBY 97 St. Peter's Street. (Closed Wed.). (Closed Wed.). Tel. 28252 SHEFFIELD 13 Exchange Street (Castls Mkt. Bids.
Tel. 41361 LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 STOCKPORT (Closed Thurs.). Tel 20716
DARLINGTON 19 Northgate (Closed Wed.). LONDON 238 Edgware Road, W.2. (Closed Thurs.). 8 Little Underbank (Closed Thurs.). Tel, 480-0777
Tel. 68043 Tel. 723 1629 SUNDERLAND 5 Market Sq. (Cloud Wed). Tel. 70573
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Butid something completely ou( of the ordinary: Build the tascinating MINI-

OMP* the mlnla!uvl:ed ER
The MINICOM histi LOGI and brilliant
NIXIE tubes to dlsplay lruly RANDOM NUMBERS. At the mere touch of a
button the neon numbers '*"WHIP' round spectaculaily at high speed. before
arandom number within a pre-set range is selected and displayed

INICOMP 100
Includes four range selections within 00-99.

* DICE : ULETTE : 00-36 * POOLS : 00—59
Kit includes 7 tatest LOGIC I.C. ‘s, 3tr 2 NI
board, the power supply and various other componenl:

MINICOMP 1000
After (remendous popularity of MINICOMP 100 we are now pleaged to intro-
duce MINICOMP 1000, which has all the original features ol MINICOMP 100
but in addition it pvov|det two hlqher ranges:

* QUARTO : 000-399 °* K g 9

¢ BINGO : 00-99
XIES, fibregi P.C

Kit includes 9 latest LOGIC 1.C.'s 3. transistors, 3 NIXIES. 2 P.C. boards, the
power supply and varlous other components.

The MINICOMP is extremely easy to build as the P C boavd: are tupplled
with 1.C.'s tully assembled and tested. The il ins

introduction to the LOGIC techniques employed in the MINICOMP Amacllve
blue or red NYLON coated and elegantly sized case, approx. 7%, 4}*, 3° and
sitk_aluminium p;

APPLICATIONS The MINICOMP simulates electronicaily all phenomenon in
nature or activity in dally life with random occurance. RANDOM PULSE
TRAINS are found useful in medical and statistical research. Digital LOGIC
makes possible a modern and exciting means ol playing any number of
NUMBER GAMES the human mind can conjure u

A PROFOUND ATTRACTION FOR PARTY GAMES, FETES, RAFFLE AND
POOLS DRAWS, A purely random selection of the draws could well contrl-
bute to your winning combination..

U.K. PRICES: Overseas and quantity pnces on request.

240V, 50 HZ. OR 110V, 60 HZ. mains operat.

MINICOMP100 KIT: £39-50 Built & Gunranlned Units: £42-50 | All pvlcn in-
MINICOMP1000 KIT: £49-50 1 £53- clude V.,
RMS: C.W.0. or C.0.D,, MAIL ORDER ONLY." and P&P.

* Patent applied lor,

MICROELECTRONICS | M1CRO |

51 Mexfield Road, London SWI15 2RG. Tel: 01-870 2368
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o D YAl Why pay more - look at our
Fantastic B n Offer!
antastic Bargain Offer:
LEARN THE
M DIGITAL COMPUTER g~ -1 1
LOGIC TECHNIQUES )
, NEW! = '
i ‘0 SUPERBLY rol
et y
— — IMPROVED - !
MINICOMP 100 MINICOMP 1000

The uncabineted system is ideal as an economical replacement for
en outdated chassis. Stereo Amplifier for Stereo/Mono record
reproduction. Tuner with medium, long and short wavebands provides
Worldwide coverage, even the weakest continental stations can be
received with superb clarity., Push button band selection, 10 watts
total output. Frequency response 25-18000 Hz.

LATEST BSR STEREO/MONO TWIN  ELLIPTICAL SPEAKERS
RECORD CHANGER plays all These low impedance, perma.
tvpes of 7in., (0in,, and 12in, nent magnet units have been
Mono or Stereo records. Manual speciall selected to provide
»r automatic play. e ullest range of audio

reproduction.

———d

followed by 9 _Faymemsol(4 10
CALLERS WELCOME ]

EASY TO INSTALL—NO TECHNICAL KNO W-
LEDGE REQUIRED, List Price £45-74, OUR PRICE
£35 Credit Terms £3-50
' C (Total Credit Terms £44-40)
Don’t miss this bargain.
SEND £5:50 TODAY
100 Chase Side, Southgate, B
m TR o 4/74 London NI45PL
[LEWIS TRy 17 Toir 01886 373319666 B

deposit plus £2 Post & Packing
ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE .
L Y R R P N T TRl



SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently parfected in o ur laboratories, has
enabled us to achieve our latest range of completely integrated devices.

We have now finally reduced the modular amplifier to a simple Inputfoutput device
requlring only the addition of a basic unstabllized (split line) power supply.

The HY50 takes medlum power modules to thelr fogical conclusion by Incorporating
with it a heatsink, which Is deslgned in speclat high ductivity alloy, sufficlent for
normal audlo use without additlonal chassls sinking. All this without significantly
Increasing the slze of the module comparable in size to a packet of 'King-size'
cigarettes.

Consistent with modern thinking a triple rated output circult with a load fuse allows
for peak transient response without distortion but ensures the necessary protectlon.

SPEC.
OUTPUT POWER: 25 watts RMS. 50 watts peak muslc power
LOAD IMPEDANCE: 4-16Q Into8Q
INPUT SENSITIVITY: Odb (0-775 volts RMS)
INPUT IMPEDANCE: 47KQ
TOTAL HARMONIC DISTORTION: Less than 0-1% at 25 watts typically 0-05
SIGNAL/NOISE RATIO: better than 75db
FREQUENCY RESPONSE: 10Hz-50KHz + 1db
SUPPLY VOLTAGE: + 25 volts
SIZE: 105 x 50 x 25 mm

Price £5-80 mono, £11-60 stereo

Price inclusive of VAT & P & P

NEW HY5 PRE-AMPLIFIER

Unchallenged for two tears, the HYS, our unique multlfunction preamplifier/tone hybrid, has baen brought
Into line with the advancements In our power hybrids.

Like the HY50, the new HY5 has no external components & has baen redesigned to run off a split power-
line with Improvements In signal/noise, overload, capabllity & reduced distortion. The output has been
increased to match the powsar module (Odb), and to share the same power supply.

Ovoerall size Is reduced by the use of a new thin film circultry while the device still retaing all the functions
of the carller device.

When combined with tha HYS0 & power supply only potentlometers are required to complete a simple
mono amplifier with input & output facllities expected to be found on HI-FI amplifiers.

The comblnation of two HYS's two HY50's sharing a common power supply (PSUS0) are linked by a
balance control to form a complete stereo system.

INPUTS SPEC.
Magnetic Pick-up 3mV (within 1db RIAA curve)
Ceramic Plck-up up to 3mV

Microphone 10mV

Tuner 250mV

Auxillary 3-100mV

Input impedance 47kQ 1kHz

QUTPUTS
Tape 100mV.
Main output, Odb (0-775voits)

ACTIVE TONE CONTROLS

Treble + 12db at 10kHz

Bass + 12db at 100Hz

OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive input
OUTPUT NOISE LEVEL (below 10mV magnetic input) 68db

DISTORTION 0-05% at 1kHz .

SUPPLY VOLTAGE + 16-25 volts

SUPPLY CURRENT 15mA

Price £4-85 mono, £9-70 stereo

Price inclusive of VAT & P& P

The new PSUSO has a low profile look being only 2} inches high and can be used for either mono or stereo
systems.

SPEC.

OUTPUT VOLTAGE + 25 volts
INPUT VOLTAGE 210-240 volts
SIZE L. 70,D. 90,H. 60 mm

Price £5-23
Price inclusive of VAT & P& P

POWER SUPPLY PSU50

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable.
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PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS
IRONS - TOOLS - VALVES - POT CORES MOST TYPES OF COMPONENTS "Enrys

You need a catalogue! 55p post paid complete with Discount Vouchers

fafalogn

SPECIAL PURCHASES
UHF TV TUNERS
CHANNELS 21 TO 64
Brand new transis-
torised geared
tuners for 625 Line
Receiver IF output.
£2-50. Post 20p.

EASY TO BUILD KITS
BY AMTRON—
EVERYTHING SUPPLIED

UK's
LARGEST RANGE
OF KITS &
GADGETS

GARRARD BATTERY TAPE
DECK

GARRARD 2 speed 9 volt tape decks. Fltted record/
play and oscillator/Erase heads. Wind and rewind
controls. Takes up to 4” spools. Brand new com-
plete with head circuits.

£9-50 carr. 30p

EQUIPMENT

Model No.
MULTIMETERS 310 Radio control raceiver TOP QUAL. MARRIOT
(carr. etc. 30p) & s-:g:r"h";;';;/g fransmifter ITY SLIDER | TAPE HEADS
r
I R B i 43 | CONTROLS | {macriais o
U437 10K/Volt Steel caso. AC up to 40 KHz 4-95 65 Simple transistor tester Somm - stroke  high 43" igh impedance

U4324 20K/Volt with AC current ranges 800
AF105 (Case £1-90) 50K/Volt 11-95
uan3 20K/Volt AC current. Steel case  10-50
u4ss Plus Built In translstor tester 0-50
Model 500 (Case £1-95), 30K/Volt 995

OTHER EQUIPMENT

2-10 carr, 15p
1:70 carr. 15p

15-00 carr. 30p

280mMHz
AC Millivoltmeter 1-2mHz 19-75 carr. 35p
28 Range valve voltmeter 22-50 carr. 40p

18-95 carr. 40p

19-95 carr, 40p
12-50 carr. 20p

SE2508  Pocket Signal Injector

SE500 Pocket Signal Tracer

TEIS Grid Dip meter 440kHz-

TE40

TE6S

TE20D 120kHz-500mHz RF Generator
TE22D 20Hz-200kHz Audio Generator
SE350A  Deluxe Signal Tracer

SE400 Volts/ohms/R-C sub./

RF fleld/RF gen.

New Revolutionary
680R Multi-toer..
£18 S0

=

oL

Transistor tester 1
Electronic voltmeter 13
Ampclamp 1"
» Temperature probe 11
Guass meter 1
Slgnal Injector 5
Phase Sequence s
EHT Probe S
Shunts 25/50/100A 4

14-75 carr, 20p
Supertester 680R

Accessories

A SELECTION OF INTERESTING ITEMS

C3025
E1310

1 Kw Dimmer/controller

9” Twin spring unit  For
Reverbs 8

Usso ullrnlon’:c Switch T:ansml!(erchcclvcr £12-75
£4-25

16” Twlin spring unit

C3041 1-250 M
C3043 5CH 1-300 MHz

VHF 105 Alrcraft Band Convertor

82005 4 Ch
2004 2 ch. Stereo mixar

. mic. mixer

B8
PK3 Kit. Etch your own printed clrcults

Compact transistor tester
Q4002 Photoelectric System

Stereo mag. cart.
Easiphone D1201 telephone amplifier 7-
Dt Teleamp. with PU coll
LL Door Intercomm.

$:50p&piSp
13-70

4-30p & p25p
p 25p

preamp,

and chima

1394494
A-A-R-2-A-]
@0
h-]

Sp
25p

$:7Sp&piSp
£1-95p & p 20p

EXCLUSIVE: SPECIAL OFFERS

MW/LW CAR RADIO

+ or — Earth with speaker Stereo cassette
£6-50 carr./ £59-95 carr/packg. 50p.

ADM micro-
£6-95 carr/packg.

and fixings.
packg. 30p.

8 TRACK CAR STEREO

{-- Earth) with speakers In

Pods & fixings. £12-50
carr/packg. 40p.

AKAI GXC40

Pair  Akal
phones.
20p.

PORTABLE CASSETTE

recorder,

115 8 watt Amplifler

120 12 watt amplifier

125 Stereo control unit

130 Mono control unit

605 Power supply for 115

610 Power supply for 120

615 Power supply for 2 x 120

230 AM/FM aerial amplifier

240 Auto packing light

275 Mic. preamplifier

570 LF generator 10Mz-1mMz

575 Sq. wave generator 20Hz-20Kh:

500 SWR metar

620 Ni-CAD Charger 1-2-12v

630 STAB Power supply 6-12v 0-25.0-1A

690 DC motor speed Gov.

700 Electronic Chaffinch

705 Windscreen wiper timer

760 Acoustic switch

780 Matal Datector {electronics only)

790 Capacitiva Burglar alarm
Gultar preamp.

pravary

-

Seadinauulavuians ssaedeunsaiiisnnvssvnavainan
REaH28253ngeRLR RN ngIIgsnRee

840 Datay car alarm 15
875 CAP. Dllcharae ignition for car engine
{-Ve Earth) 13-15
80 Scope Calibrator 25
255 Level Indicator 15
525 120-1860mHz VHF timer 11-30
715 Photo cell switch -70
795 Electronle continuity tester 30
860 Photo timer 13-25
871 Sllide prolector auto feed control 15
235 Acoustic Alarm for driver (2]
465 Quartz XTAL checker 75
220 Slignal Injector 30
3% VOX 15-50
432 Testakit 14-30
870 Buffer Battery Charger -85
885 Capacitlve Contact Alarm 25
850 Electronlc Keyar 1673
820 Electronlc Digltal Clock 58-50

ALL KITS OFFERED
gUBJ CT 70

TOCK
AVAILABILITY

Prices corract at
time of preparation.
Subject to change
without notice.

BUILD THIS TUNER

MW/LW Radlo Turner to use with any amplifier.
Features Mullard RF/IF module Ferrita aerlal, bullt
in battery. Excellent results. Slze 77 x 23" x 3}”.
All parts £4-85, carr. 15p.

MULTI-USE & RADIONIC KITS
10 Projects

10-1

quality controls com-
plete with knobs (post.
etc. 15p any quantity).
Singles Log and Lin
SK. 10K, 22K, 50K, 100K,
250K, S00K. 1 Meg.

‘18" Med. impedance

£2-00
R730/E73 2 track mono
Record/Erase low imp.
75p pair.

45p each. E‘rau Heads for '17* ;nd
¢ sp
&;"a;g.("ogo;"dw'a:(" : '63' 2 track mono,
250K, #5p each. . Hilmp. o £115
(Quantity discounts rase Hea °'.,5
avallabla)
(Post, etc. 15p any
Complete with knobs. | quantity).

SINCLAIR, MINIATURE AMPLI-
FIERS & TUNER/DECODER

AMPLIFIERS (carr., etc. 20p)
4-300, 0-3 watt 9 v(:ll SP60 2260/Stereo 80/
75

7 0- 4
104, 1 watt g volt  3-10 Transformer PZ8 3-95)
304, 3watt 8 volt 395
555, 3watt12volt 4-10

New SINCLAIR
PROJECT 80
Stereo Preamp.
Audlo Filter Unit

E1208, 5 watt 12 voit 5-10
808, 10 watt 24 volt 4-95
410, 10 watt28 voit 4-9S
E1206, 30 watt 45 vl;lt

E1210, 2i + 2% watts
12 v 7-7

PZ5 Mod. for1 on 2 z‘o
Esoo S watt IC mains 4-98

operated  Ampllfler PZ8 Mod. (S Tab)
with controls 6-30 10n2 240 7-98

SACI4, 7 + 7 watt PZ8 Mod. (S Tab)

Stereo with controls ‘ 1 on 2 280 7-98

1.7 TRANSFORMER FOR

SAC13. 15 + 15 watt 8 395

Stereo with conl’rgll | ProJect605Kit  19-95

Project 805 k: B4
SP40-5 2Z40/Stereo 80/ ’
PZs 25-00
SP40-6 2Z40/Stereo 80/
PZs 271-75

POWER SUPPLIES FOR
EVERY PURPOSE

(All cased unless stated chassls)
470C 6/74/8 volt 300 MA (Includes Multi-Adaptor for

1orcar or cnrry nround £7-28 50-1 10 Projects C-“ Tape Recorders, etc.) 2:15 post 20p

Portable Ballory Cassette carr/packg. 20p. 150-1 150 Projects 13-20 Car Lighter Voitage Adaptors 300mA (Slale voltage
Tape Playor £7-2 HANIMAX BC808 POCKET | Tetephone Communicator 729 Bv, T4v, v, 1-95_ea. post 25p
Car Lighter Plug and adaptor CALCULATOR WITH X iiEec) }erolects 445 [ Sc2023/814/8 volt 400mA HEHGL
for all cassette and radlo % KEY, £28-95. X40 40 (radio) 045 HC244R Stabilised version 4-35 carr. 30p
S/73/8 volt output (state '\l el (carr./packing 40p) i i gﬁ”g V°:: %""2( — i’,: post 2o,
Vol mA (chassis, 99 post 20p

;::nls)seli s: e::h MEMORY VERSION £37-50 Alltranlistor circuits with hand books 5138%6/28 '{°'“ amp (chla s :_:oo st ﬁ"

e ereophones 1 12v 1 amp (chaasis; § ost

RH630 £4-50 MAINS, e s,cgo?) BUILD THIS RADIO P1031 45v 0-3 ame (chasels) 7.50 post 20p
RH700 £8-75 ode Portable MW / LW P12 44-12 volt 0-4-1 amp 7-15 post 30p
RH430 £3:30 HANIMAX  H101 STEREO radio kit using Mullard SE101 A 3/6/8/12 volt 1 amp (Stab.) 10-30 post 25p
Rotel RA310 15415 watt COMPACT RECOR RF/IF module. Features RP164 6/74/9/12 1 amp (Stab.) 12-95 post 30p

PLAYER 2 x 7 walll

2;;’?0) m‘A.mplmer (List Complete with Speakers
(List £54-50) Price £39-95

Weln W500 Battery/Mains Plus frce palr of stereo

MW — bandspread for
extra selectivity, Slow
motion tuning. Flbre
glass PVC cabinet. 600MW

FIBRE OPTICS
0:01 Diam. Mono Fllament

tte R 12-75 h £3:00 per metre  reel
Cassectte Recorder £ phones. output. All parts £7-88 (battery 22p). carr etc. 32p. 013 Diam. 64 Flbrr“
Sheathed. £1:00 per metre

(SMPRAYST lll.’ismm Diam.

ares Ta pray £10-50

t RADIO SEE FACING Tmm. Diam. £5-00)
LIMITED /RSt FOR

ADDRESSES All types oftered sublect

to avallabllity.
Prices correct at time of press E &

10% VAT TO BE ADDED TO ALL ORDERS,
UK post etc. 15p per order unless stated.

EDGWARE ROAD, W2
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UK'S LARGEST RANGE OF TRANSISTORS, IC'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL

A\

FREE BOOKLET MoreDevices | TBASO 5 WATT I.C. TRIACS - Stnd. mounting with
0 Suitable alternative to P accessories
All t f New Prices SL403D. 5/30 volt oper- 3 AMP RANGE
ypes o ated. 8/16 ohm 5 walt 8 | Type P.LV.
TRANSISTORS ~ — RECTIFIERS New Ranges output.” o PRL L casa 150v
’ . . circuits  an ' v
INTEGRATED, CIRCUITS. This is a must | data £1-50 C3sD  doov
F.E.T.—~LIGHT DEVICES for all = ., - C3SE 500v £1-20
OVER 1500 DIFFERENT DEVICES Semu-conductor Users | Sinclair tC12 T F fenn | $E0R RANGE, w0p
ENTIRELY NEW EDITION ask for booklet No. 36) | With circuits and data. . C40B 200v
SEND FOR YOUR FREE COPY TODAY | SraiiSuyermied ey ok
& A 500v £1-
28 volt operated £2-00 ﬁ.( 10 AMP RANGE
INTEGRATED CIRCUITS VERY IMPORTANT, ONLY branded I.C's C4SA 100v £1-
are to the FULL ZN414 IC C4SB 200v £1-
ALL others are not. Henry's sell only branded Integrated Clvculls From TEXAS Integrated circult radio as C45D 400v £5-
1.T.T.... FAIRCHILD ... SIGNETICS. So why buy alternatives or under {eatured by many maaazln“ C4SE S00v £1-
lpec devices when you can purchase the genuine articie from us—ex stock . (PW Jan. 73 Reprint 15 AMP RANGE
need we say morel ef. No. 19 for 1op) £1:20 100v £1-45
- SC508 200v £1-65
A ) SC500 400v £1-95
A STROBE TUBE SCS50E 500v £2-25
zgl*rm'/x*rroz Su 1715 ﬂ TRIA$S| Ad‘;ﬂllonnl Type!
able for ec. ' 40430 TRIAC (7066
Tspe  1/1112/2030/90 | Type  1/1112/20 30/99 | Type  1/11 12/20 30/99 | Pract. Electronics 40685 TRIAC (Prastiey”
BN7400N 3 2 3 15 ::pe BNT448N : 50 fz% 1‘1’3 BN74142N B o H 5 H b =4 Pl
BN7401N 0-20 0-18 0-16 | BN7450N 0-20 0-18 0-16 | BN74145N 1-44 1-44 1-26 | ST2(D32) DIAC 25p SAESTRIAC (¥05) 75p -
8N7401AN 0-38 0-38 0-33 | BN7451N 0-20 0-18 0-16 | 8N74147N 2-30 2-30 1-83 | CRS1/40 SCR  45p — | —
8N7409N 0-20 0-18 0-16 | BN7453N 0-20 0-18 0-16 | SN74148N 201 2-01 1-63 NEW RANGES
SN7403N 0-20 C-18 0-16 | BN7454N 0-20 0-18 0-16 | SN74150N 2:30 230 2-01 BRIDGE RECTIFIERS
8N7403AN 0-38 0-38 0-33 | SN7460N 0-20 0-18 0-18 | BN74151N 1-15 1-15 1-00 | Ultrasonic Transducers FEATURES SMALL SIZE AND
B8N7404N 0-24 0-21 0-18 | SN7470N 0-33 0-30 0-27 | 8N74153N 1-00 1-09 0-95 | Operate at 40Khz up to 100 yds. LOW COST _Sizes. are approx.
SN7405N 0-20 0-18 0-18 | BN7472N 0-38 0-38 0-34 | 8N74164N 2-30 2-30 2-01 | |deal remote switching and signalling. 250M/A QUARTER AMP
BNT405AN 0-44 0-44 0-38 [ BNT473N 0-44 0-41 0-37 [ BN74155N 1-15 1-15 1-00 | Complete with data transmitter and B025/05 50 PIV. 16p
8N7408N 040 0-38 0-35 | BNT474N 0-48 0-48 0-42 | 8N74156N 1-09 1-09 1-00 | recciver new |.C. clrcults. B025/10 100 PIV 18p
SN7407N 0-40 0-38 0-35 | BN7475N 0-58 0-55 0-51 BYT4ISTN 1-09 1-09 0-95 Per pair  £5-90 txix{” dia.
8N7408N 0-25 0-22 0-19 | BN7476N 0-45 0-36 0-32 2:44 2:44 2-14 | TA960IC with socket £1-80 t AMP 1.11 Pricing
8N7409N 0-33 0-33 0-28 | BN7480N 0-80 0-70 0-50 1-58 1-58 1-38 Type P.LV. Price ea.
SNT400AN 0-44 0-44 0-38 | BN74BIN 1-25 1-10 0-85 N 168 168 1-38 BO05/05 50v  20p L,
8N7410N 0-20 0-18 0-16 | BN7482N 0-87 0-80 0-72 s\mso\' 1-68 1-58 1-38 | 3015F 7 SEG. B05/10 100v  22p
SN7411N 0-25 0-23 0-21 | SN7483N 1-20 1-10 100 | 8N74163N 1-58 1-58 1-38 | |.C. size complete with { 805/20 200v  23p
8N7412N 0-28 0-28 0-25 | 8N7485N 1-87 1:87 1-63 | BN74164N 201 2:01 1-78 | data price £1-70 each B805/40 400v  25p
SN7412AN 0-38 0-38 0-33 | BN7486N 0-50 0-50 0-44 | SN74165N 2-01 201 1-78 | (dipital clock circuits 805/60 600v  27p
8N7413N  0-30 0-27 0-25 | SN7489N 4-32 4-32 3-78 | 8N74166N 216 2-16 1-89 | ref. No. 31, 15p) $H x $L x &~ dla.
SN7414N 0-72 0-72 0-63 | SN7490N 075 0-70 0-63 | SN74167N 4-10 4-10 3-59 1AMP P.IV.
BN7416N o-gg g-g; 8-35 SNTHOIAN %-%g é-oo o-gg sx;mg.\' g- 2-ag 2-53 B1/05 Sov  25p
8N7417N 0-30 0-27 0-25 | 8N7492N 0 20 0 8N74172N §-78 678 5-0: B1/10
SN7420N 0-20 0-18 0-18 [ 8N7493N 075 0-70 0-63 | 8N74173N 1:66 1-66 1-45 | T RANSISTORS SPECIAL OFFER i oy Zn
8N7422N 0-28 0-28 0-25 | SNT494N 0-85 0-80 0-75 | SN74174N 1-80 1-80 1-57 B 30p M
AN7420AN 0-38 0-38 0-38 7495N 0-85 0-80 0-75 74175N 1-29 129 113 HH x4l x & dia
N 0-37 0-34 0-32 | BNT496N 1:00 0-90 0-83 | 8N74176N 1-44 1-44 1-28 e [entv
0:37 0-32 smuoo\ 2-16 1-89 1-89 | BN74177N 1-46 1-44 1-268 4 el 29
0-37 0-32 [ BN74104N 0-60 0-53 0-45 | SN74180N 1-44 1-44 126 Wor o0y o2
0-43 0-37 | BN74105N 0-60 0-53 0-45 | 8N74181N 5-18 §5-18 453 woz 2000 320
0-18 0-18 | 8NT4107N 0-51 0-61 0-45 | SN74182N 1-44 1-44 1-28 v 3
0-37 0-32 | SN74110N 0-57 0-57 0-50 | 8N74184N 216 £2-18 1-89 ‘ ‘..., G P
0-43 0 38 | BN74111N 0-86 0-88 0-75 | SN74185AN x Lo ar
057 0-57 0-50 | 8N74116N 2:16 2-16 1-89 2-16 216 1-89 2 AMPS P.IV. i '
8N7T437N 0-43 0-43 0-37 | BN74118N 1-00 0-90 0-83 848 6-48 5-67 B2/0S 50v  3sp
8N7438N 0 43 0 43 0-37 | SN74119N 1-92 1-92 1-68 2-30 2:30 2-01 B2/10 100v  40p
BN7438AN 0-57 0-57 0-50 | 8N74120N 1-05 1-05 0 92 230 2-30 201 B2/20 200v  4Sp j
8N7440N  0-20 0-18 0-16 | BN74121N 0 57 057 0-50 8\74190\' 2-30 2-30 201 B2/60 600v S0p
BNT441AN 0-85 0-79 0-73 [ BN74122N 0-80 0-80 0-70 | 8N74193N 2-30 £-30 2-01 — | B2/100 1000v  $5p (2
BN7442N  0-85 0-78 0-73 [ SN74123N 1-44 1-44 1-26 | SN74194N 1-72 1-72 1-51 $H x L x " dia. /
SN7443N 1-50 1-27 1-13 [ SN74125N 0-69 0-69 0-60 | SN74195N 1-44 1-44 1-26 | volt - 33 volts 10p | LINEAR I.C. 4 AMPS P .1V, T
SN7444N 1-50 1:27 1-13 [ SN74126N 0-69 0-69 0-60 | 8N74196N 1-58 1-68 1-38 | each 702C (T05) 75p | B4/100 100v  S$Sp |
8N7445N 2-16 2-16 1-89 | BN74132N 0-72 0-72 0-63 1-58 1-58 1-38 | 1.3 watts 5% Mini- T 84/200 200v  59p
8N7446N 2-18 2-16 1-89 | BN74136N 0-63 0-83 0-55 | 8) 316 3-16 2:77 | ature Tubulars TOC(T05)  39p | geie00 400v  65p ]
8N7447AN 180 1-80 1-57 | 8N74141N 1-00 0-90 0-80 | 8N74109N 2-88 2-88 2-52 | IN4700 serles. 709C (D.I.L)  39p | Ba4/s00 600v  75p !
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF | From 3-3 volt - 33 | 723C (To99) 90p | B4/800 800v £1-00
SN7400 SERIES IS CALCULATED ON THE TOTAL NUMBER ORDERED | voit 18p each. 723C (D.1.L) s0p | tH xiL x<" dla. —
REGARDLESS OF MIX SN74...HIGH POWER...SN74... LOW POWER | 10 watts. Stnd b g 6§ AMPS P.IV.
SERIES IN s*rocn SEND FOR us*r 36, FREE ON REQUEST "LOW PROFILE | Mounting. zs | 728C(D.LL) 45p | o 50v  85p
SOCKETS 14 PIN . 15p 16PIN. .. 17p. 8PIN. series 68 volts - | 728C (T099)  45p | Be/to 100v  70p
— — | 100 volts 5% 40p | 741C(T0s)  Sop | B6/20 200v  80p !
TRANS'STORS A SELECTION FOR FULL LIST SEND FOR each. | 741C(D.L.L) 50p | B6/40 400v  90p i |
BOOKLET 36 TODA ——————— | 70C (T0s9) £1 B6/6x0 600V £1-00 B} | L
AAZ13 10p | BC182Z 12p  BYZI3 35p ocss 65p | ZTX108 10p 0\3-14 160 | SILICON | (T099) £1-0p | 4H x 4L x " dla.
AC107 35p | BCY32 85p | CIO8D 55p | OC44  18p | ZTX300 14p | RECTIFIERS | T48C(D.LL) 1P P T —
AC128 20p ! BCY39 100 | GETI11 | ocis  18p | ZTX302 18p 1 amp series snucon CONTROLLED
AC187 20p | BCYb5 2:50 85p | OC71  15p | ZTXS500 15p IN40O1 to [IN4007 REC RS
ACY17 35p | BCY70 18p | GET115 78p | OCi2  25p | 26301 40p From §p ea Semi- 1-11
ACY39 65p | BCY71 20p | GET880 85p | OC77  bbp | 2N897 15 amp ons AMP (T0S5) P.I.V
AD149 80p | BCY72 13p | LM309K 0oC81  28p | 2N708 PL4001 to PL4007 CRS 1/05AF 50v 30p
ADI161 39p | BD124 80p 1-87 | OC83  25p | 2N930 me .p ea Conductor CRS 1/10AF 100v 30p
ADl62 30 | RD131 i | a2l ggp €140 85p | aXos7 &5 gs };382? 200v 2;p
AF117 p | BF115 p | MJE34 p | OC170 p | 2N1132 v P
AF11S 80p | DF180 :!sgp MJE520 85p | 0C200 gsp N1304 ';,Lom‘/ms‘w QUANTITY cz R1160Ar:P T“gt)nv s5p
AF139 33p | BF194 13p | MJE3055 0C202  90p | 2N1613 forfull 1 THREE AMP (
AF186 40p | BPX13 25p 75p | OCP71 1-00 | 21671 1- SenciestuIares DISCOUNTS CRS 3/05AF 50v 40p
AF239 44p | BFX34 55p | MPF105 48p | ORP12 55p | 2N2147 MORE O CRS 3/10AF 100v 40p
ABY27 30p | BFX88 22p | NKT21745p | ORP60 45p | 2N2160 T 10% 12+, 15% CRS 3/20AF 200v 4Sp
BALS 10p | BFY50 20p | NKT40460p | P346A 20p | 22926 EVERYTHING 25%, 209 100+ CRS 3/40AF 400v sSp
BAX13 $p | BFYS1 20p | OA5  80p | TIL209 25p | 2N3053 20p o 40p A CRS 3/60AF 600v 65p
BC107 15p | BFY64 45p | 0A81 10p | TIP29A 49p | 2N3051 45p I wiz 50 | HENRY'S | Anvonetype FIVE AMP
BCL108 15p | BFY90 76p | 0A200 8p | TIP30A 58p | 2N3055 45p | 40486 76p s except where CRS 5/400 sop
BCL09 15p | BLY36 6:25 | 0A202 10p | TIP3IA 8lp | 2N3440 §0p | 40636 1-00 | 59 P30es 1126 & J quantity SEVEN AMP (Tou)
BC109C 14p | BSX20 15p | OC16 85p | TIP41A 74p | 2N3442 1-10 | 40430  85p 7, and Outside | discounts shown. | CRS 7/100 &0p
BC113 18p | BU105 220 | OC20 125 | TIP42A 90p | 2N3525 809. Back Cover of this Min. order £1-00 CRS 7/200 200v §7p
BC147 12p | BY100 15p | OC28  65p | TIS43 268p | 2N3614 59p | magazine. please CRS 7/400 400v 85p
BC169C 14p ' BY127 15p | 0C35  85p ' V4054 25p | 2N3702 11p BEST VALUE - CRS 7/600 600v 95p
All types offered subiect to availability. Prices correct at time of press E. & 0. E. 10% VAT to be added to all orders. UK post, etc, I5p. per order

404.406 Etectronic Components and Equipment 01-402 8381 All mail to

, RADIO 309 PA Disco UlLighting High Power Sound 01.723 6963 303 Edgware Road
303 Bargains Store Cullers only London W2 18W
Pome o 5 Ev et e kvnteny L arii Drang e TR
I.IMITED 120 Shattesbury Avenue London W1 01 437 9692 . A

o 104 Burnt Oak Broadway Burnt Oak Edgware 01 952 7402
EDGWARE ROAD, LONDON WZ 190-194 Station Roud o tow Middlesex 01 663 7788 9
354-356 Edgware Roud London W2 01 402 5854 4736




TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.
TUACHR
163 MITCHAM ROAD, LONDON SWi7 9PG

01-672 3137/9080

MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT

SPECIALISTS IN QUALITY TRANSISTOR
EQUIPMENT

OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m.

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

T SN o oo . SRR T Designed for the discerning D.J. of pro-
~ . NS S Q g o o fessional standard. Offering a vast varlety .
ﬂ o Q /Q_Q_Q Q . of functions.

TUAC Controls: Mic Vol, Tone, Over-ride depth, Auto Manual

. Sw. Tape Vol, L&R Deck Faders. Deck Volume, Treb. & Bass.

, Q @ . ’ @ ! H. Phon Vol, Selector. Master Vol, onfoff sw. Max. output
+ Plee [ ] . 1V RMS. PANEL SIZE 18" x 4;" DEPTH 3

POWER SUPPLY £3-50p

NEW'!
3 CHANNEL LIGHT MODULATOR

% 1,000 watts per channel

% Operates from jth watt to 100 watts
% Full wave control

% Fully fused and suppressed

% 12 easy connections
£17-25

Single channel version £6-50p

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS

-

ALL PRICES INCLUDE VAT

BARGAIN PARCELS 141b at £1-60 plus 35p p.p.: 28ib at £3-00 plus @ PRACTICAL
574p p.p.: 56lbat £4-95 plus £1-37} p.p. Contain pots. Res. Valves, Diodes WIRELESS
Tagbonrds, Chassis, Valveholders, etc. Good value save £££5. Lucky Dip
Service. e% ALL

ASTIC BARGAIN. N 6 inch tubes. E450 4/B, 16 4VH, di
{::rr;;:Scc. green. ldeal sccpcclv:;bc.mc ues mecium S“.ICONI
Also 7BP7. Ail unused as new. Price £1-55 post paid.
NEW HEAVY COAX CABLE dia. 1~ 70 ohms approx. SOft. lengths £1- 58, ELECTRONIC IGNITION SYSTEM
p. & p. 32}p. 100 ft. lengths £2-97, p. & p. S5p. This Capacitor-Discharge Electronic Ignition System was

recently described in Practical Wireless and has proved ex-

AERIALS. New Condition Whip Type, 4ft. 22p; 11ft. 82}p. all collapsible tremely popular. We are able to offer the kit in two forms; the

type. P. & p. 4ft. 10p. 1Ift. 15p. New bases on adjustable clamp for the

above, 673p. p. & p. 21lp. ling the customar To-alar thase to m oot shab-
Ezggs';‘slig. ﬁ%;g?;vig?cki‘;; 55;230;3“6:45{“‘:'%75: 4,840; 4,795; 4,580; de-luxe version containing a ready-drilled roller-tinned printed-
QLRSI ald LS H circult board and fully machined die-cast case with A.M.P
TRANSISTOR BOARDS—consisting of transistors, diodes and resistors Electrical Spade Connector Block. Each kit is supplied with a
ctc. Long leads. Good value 12 for £1.00 (min. order) P. & P. 25p. custom wound transformer, first grade components and full
Quotations for quantity. constructional details, .
OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in., 24in., 2in. The original circuit employed Germanium Power Transistors
mill amps, volts, a;nps. Mixcd at the bargain price of £2:20 P. & P. 27}p, for the negative earth version. WE NOW SUPPLY SILICON
 macloricriolshe P.N.P. POWER DEVICES AT NO EXTRA COSTI All
AERIAL POLES 4ft high 2" in diameter push-in type as new 75p each p. & p. components available separately. Case size 4}” x 31" x 2”.
25p each minimum four. Complete assembly and wiring manual 25p, supplied with de-
AERIAL MAST POLES approx. 5t high 2* dia. Interiocking ends. Mini- luxe kit only, refundable on purchase of kit.

mum order three. New condition, £1-10 each section. Carriage 374p cach

section. 3" 75 ohms Coax in 50ft coils with BNC plugs good condition. Suitable for 12v systems with Pos. or Neg. earth,

Price £1-10 + 32}p p.p. , Price: Standard Kit ..... 50000000000 £7-97 U.K. Post Free

AS NEW 500ua PENNY SIZE METERS compicte with jack plug price De-Luxe Kit ................ £9-62 U.K. Post Free

£1-10 cach, p. & p. 10p. TQ;antltg glscounts: -5 Nett 69 L .
a -

COMMUNICATION RECEIVER PCRS price £10. post paid. PCR No. 2 Enquiries Invited 1048 Lemt 5%  50.99 Less ;04:

CRiope2)texs Mail Order Only 100-999 Less 25% 1000 up Less 305

C.W.0. CARRIAGE CHARGES MAINLAND ONLY ALL PRICES INCLUDE VAT

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE PLEASE STATE POS. OR NEG. EARTH WHEN

PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS. ORDERING.

A. H. THACKER & SONS LTD. DABAR ELECTRONIC PRODUCTS

WALSALL, STAFFS. WS1 1UZ
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, Tel. Walsall 34365

Staffs.
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MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR
EQUIPMENT

OPEN 6 DAYS A WEEK. 9.00 2.m.-6.00 p.m.

TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.
DEPT. W
163 MITCHAM ROAD, LONDON SWIi7 9PG
01-672 3137/9080

i

TEEE R =

NEW TUAC POWER MODULES

Y 125 Watts RMS continuous sine wave output
v 4 RCA 150 Watt 15 Amp output transistors
Special layer wound driver transformer

TP125

Power supplies vacuum impregnated
Transformers with supply board incorp-
orating stabilised pre-amp supply:
PS 1254 50 volts for one TP125

PS 1004 45 volts for one TL100 £8
PS 60 + 40 volts for one TL60 £6-
PS 30 + 30 volts for one TL30 £4
PSU 2 for supplying disco mixer £3

illustrated
*
- Y Short, open, and thermal overload protection
v Compact size: 7 x 6§ x 3 in.
TL100 Y 100 Watts RMS sine wave
v 2 RCA 15 Amp output transistors
£] ] . 50 v Rugged transformer driver
v Full thermal overload protection
v Compact size: 5 x 5 x 3in.
TL6O ~“ 60 Watts RMS sine wave
v RCA 115 Watt output transistors
£9 - 75 % Only six connections to make
Y% Same size as TL100
TL30 Y 30 watts RMS sine wave
Y Rugged transformer driver
£7 - 50 v 2 RCA output transistors
v Full thermal overload protection
Specification on all three power modules:
All output power ratings + 1dB. Output impedance 8-15 Ohms. THOD at full power
1% typically 0-5%. Input sensitivity 60mV into 10k. Frequency response 10Hz-25kHz
+2dB. Hum and noise better than —75dB.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER
H.P. ARRANGEO THROUGH PAYBONOS

ELECTRICITY(5vols)
ELECTRONICS(6vols)
TELEVISION(@vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type

GUARANTEE ¢

5 Should yoube,in
any way dissatis-

. botiuiet " tied with th

drawing. These clear and concise illustrations make MANY,'ALS :ou,
study a'real pleasure. The books are based on the latest money will be re-
research into simplified learning techniques. This easy- funded by return

approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The series
will be of ex-

ceptional value in
training mechanics and
technicians In Electricity,
Radio and Electronics.

WHAT READERS SAY

I am well pleased with this pictorial system.
Everything is clearly set out in diagrams.
L. P. Antrim

1 was very pleased with the set of Basic Elec-
tronics. Please send be Basic Electricity.
D. W. Ramsgate

t am very pleased with the books for they are of
great assistance to me in my employment
S. A. K. Luton

These books are, without a doubt, the best
explanatory books that I have ever possessed.
M. J. Sunderland

POSTNOW FOR THIS OFFER !

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

Please find enclosed P.0./Cheque value £............

BASIC ELECTRICITY 5 parts £5:30 [J |

BASIC ELECTRONICS 6 parts £640 [J

BASIC TELEVISION 3 parts £3-60 (] |
Tick Set(s) required. Prices include Postage and Packing. l
YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full. I
NAME eoooeeo oo seeesee s ee e s s oo seasessses e sas e ssa s sss s sss s |
BLOCK LETTERS l
FULL POSTAL.cucuuiiiitereirrerecereersssiossasssessscssssssossssstasassanasossens sasase I

ADDRESS ...iiitiiiiiiiie ettt se e et s eee

A WS N S D T N N S R S S S S S S AN S S N -
1129




The largest selection

EX COMPUTER BOARDS
Packed with t ist dlodes,

and rcalntorl—CO)iPO\E\T VALUE !1 50,
8 for ONLY 85p + p & p 30p

BPECIAL ONE. As above PLUS Power Tran-
sistors ONLY 85p each + p & p 15p
STABILISED POWER MODULES
Complete with circuit diagrams,
99p each + p & p 15p

PAXOLINE BOARDS 7t x 9" approx.
4 for 30p + p & p 20p.

FIBRE-GLASS PRINTED
CIRCUIT BOARDS
164 x 4” approx. 2 for §5p

ete.

BIB HI-FI ACCESSORIES

De Luxe Groov-Kieen
Model 42 £1-84 € R
Chrome Finish Model 60 £1-50L— =

Ref. P. Hi-Fi Cleaner 8lp

DECON-DALO 33PC Marker
Etch resistant printed clrcult marker pen
90p each

VEROBOARDS
Packs containlng approx., 50sq. !ns. various
slzes, all -1 matric 65p

REPANCO CHOKES & COILS
RF Chokes
CHI. 2:5mH 25p CH2. 5:0mH 28p
CH3. 7-5mH 25p CH4. 10mH 25p
CH5. 1-5mH 25p
COIL8

DRX1 Crystal set 81p DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN }” Cores & Formers 7p
§” Cores & Formers 8p

SWITCHES
DP/DT Toggle 25p 8P/8T Toggle 18p

FUSES

1{” and 20mm. 100mA, 200mA, 250mA,
500mA, 14, 1:5A, 2A

QUICK-BLOW 4pea. ANTI.SURGE 6p ea,
EARPHONES

Crrstal 2-5mm plug 33p

Crystal 3-5mimn plug 33p

8 ohmas 2-5mm plug 22p

8 ohms 3-5mm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus onfoft awitch and
2:5mm and 3-5mm plugs £1-80

3-WAY STEREO HEAD-

PHONE JUNCTION BOX
H1o12 £1.87

2-WAY CROSSOVER
NETWORK
K4007. 80 ohms Imp. Insertion loss 3dB £1-21

CAR STEREO SPEAKERS
(Angled) £3-85 per pair.

BI-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

(Black Vinyl covered)

No. Length Width Helght  Price
BV1 8" x 51" x o 90p
BV2 1 x 6" x 37 gl-20
ALUMINIUM BOXES

BAl 51" x o x 14" 42p
BA2 ¢ x 4" x 14 dlp
BA3 47 x 3 x 147 4lp
BA4 517 x 4 x 14" 47p
BA3 4" x i x 2" 41p
BA§ 3” x 27 x 1” p
BA7 77 x 8" x 247 e6p
Bas 8~ x 6" x 3" 84p
BA9 6 x 4 x 2~ Sp

Open Mon.~-Thurs.

1130

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts, (A10)
@.15-6 p.m. 8at. 9.15-5.30. Late Night Shopping uptll 7 Frl.

Ref. 36A. Record/8tylus Cleaning Kit 28p
Ret. 43. Record Care Kt £2-35 Retf. 32A. Stylus Balance £1-36
Ret. 31. Cassette Head Cleaner 54p Ret. J. Tape Head Cleaning Kit 51p
Ref. 32. Tape cditing Kit £1-54 Ret. 34. Cassette Case £1-27
Model 9. Wire Stripper/Cutter 83p Ref. 56. Hi-Fi 8tereo Hints & Tlps 32p
ANTEX SOLDERING IRONS | PLUGS AND SOCKETS
X25. 25 watt £1-93 SOCEETS
CCN 240. 15 watt £2:16 P8 35 DIN 2 Pin (Speaker) 0-08
Model G. 18 watt £2-16 PSISOIDIN| SIRID 010
8K2. Soldering Kit £2:86 LD ED BRETR I o0
P8 38 DIN 5 Pin 240° 010
B DS IPELE!. ST P8 39 Jack 2-5mm Switched  0-09
SOLDER: 188WG Multicore 70z 82p PS 40 Jack 3-5mm Swlitched 010
228WG 7oz 82p. 183WG 221t 28p P8 41 Jack 3” 8witehed 017
223WG Tube 22p P8 42 Jack Stereo Switched 0-28
P8 43 Phono Single 0-08
ANTEX BITS and ELEMENTS | [ 4  Phoro Doudie i
Bits No. PS8 46 Co-Axial Surface 0-09
102 For model CN240 3/32” 38p | PS 47 Co-Axtal Flush 014
104 For model CN240 3/16” 38p
1100 For model CCN240 3/32” agp [ INLINE SOCKETS
1101 For model CCN240 3/87 38p | P8 21 D.LN. 2 Pin (8peaker) 013
1102 For model CCN240 }” 38p | P822 DIN.GFIn 017
1020 For model G240 3/32” agp B8 o R an. R
1021 For model G240 1/8* 380 | pg 25 Jack 2-5mm Plastle 010
1022 For model G240 3/16” 380 | P8 26 Jack 3-5mm Plastle 0-12
50 For model X25 3/32” 38p | PS 27 Jack §” Plastlc 0-24
51 For model X25 1/8” 38p | PS 28 Jack }” Bcreened 0-28
52 For modcl X25 3/18” 38p | '3 29 Jack Btereo Plastic 022
P8 30 Jack Stereo Screened 0-32
ELEMENTS P8 31 Phono 8Screened 0-14
ECN 240 £1-16 ECCN 240 21-32 P8 32 Car Aerlal 015
ECloiolelsls Bxslsls P8 33 Co-Axlal 01?7
PLUGS
ANTEX HEAT SINKS 10p P8 1 . 2 Pin (Speaker) 011
P8 2 3 Pin 012
V.A.T. included in all prices. Pleaso | PS 3 3 Pin 015
add 10p P. & P. (UK. only). Overseas { IS § Pin 180° 0-14
orders—please add extra for postage. P8 5 5 Pin 240° 015
P8 8 6 Pin 018
P8 7 b 7 Pin 0-16
NEW COMPONENT PAK P8 8 Jack 2-5inm Screened o010
BARGAINS P8 9 Jack 3-5mm Plastic 0-09
Pack PS 10 Jack 3-5tnm Bcrecned 012
No. Qty. Description Price | p3 11 Jack }” Plastic 013
Cl 230 Resistors mixed values approx. | P¥ 12 Jack i” Screened 018
count by welght 0-35§ p3 13 Jack Stereo Screened 0-29
C2 200 C: mixed values approx. | pS 14 Phono 0-08
count by weight 035| P8 15 Car Aerlal 015
C3 50 Precision Recsistors 10, 2°, 1 P8 16 Co-Axial olo
mixed values 0-55
C4 75 jth W Reslstors mixed
i Juitt sto d prderrcodbs CABLES
C5 5 Pleces assorted Ferrite Rods 055 | CF 1 8lngle I.apped Screen 0,09
C6 2 Tuning Gangs, MW/LW VHF o35 | C& 2 Twin Common Sercen 0408
- : 5 CP 3 B8terco Bcreened 0-08
c7 1 Pack Wlre 50 metres assorted | CP 4 Four Core Comimon Screen 023
folouts 0-55 CP 5 Four Core Indlvidually Screened 0-30
C 810 Reed Switches 0351 Cp 6 Microphone Fully Bralded Cable 0-10
C 9 3 Micro 8witches 0-55 | CP 7 Three Core Mains Cable 0-07
C10 15 Assorted Pots & Pre-Scts 0-55 | CP 8 Twin Oval Malns Cable 0-08
Cll 5 Jack Sockets 3 x 3-5m 2 x CP 9 Speaker Cable , 004
8tandard Switch Type 0-55 | CP 10 Low Loss Co-Axial 010
C12 40 Paper Condcnsers preferred
types mixed values 0ss{ CA RBON
C13 20 Elcctrolytics Trans. types 0551 POTENTIOMETERS
Cl4 1 Pack aseorted Hardware— LoRTARAILER
Nuts/Bolts, Grommetsete.  0-55 § 7™ 01 Mook s7K, 100K, 220K, 470K,
C15 4 Mains 8lide Switches 058 | 1M, 2M
C16 20 Assorted Tagstrips & Panels 0-55 ] VC 1 Single less 8witch 014
C17 10 Assorted Control Knobs 0-58 ] VG2 Single D.P. Switch 28
Ci8 4 Rotary Wave Change Switches 0-5% \.C 2 Ta_ndcm Less Bwitch 0-44
C19 3 Rciays 6—24V Operating 058 g4 Ik l.'l" Lass §WI‘°h 014
C20 4 B8heets Copper Larmninate VC5 100K Log anti-Log 0-44
approx. 107 x 77
HORIZONTAL CARBON
PRESETS
0-1 watt 0-08 each
100, 220, 470, 1K, 2-2K, 47K, 10K, 22K,
Tel. 61303 § 4K7. 100K, 220K, 470K, 1M, 2M, 47M

WORLD ScooP

JUMBO
SEMICONDUCTOR PACK
Translstors - Germ. and Sflicon Rectifiers -

Diodes - Triacs - Thyrl-tnn - ICland
7eners ALL NEW AND COD

APPROX 100 PIECES

Offering the amateur a fantastic bargain Pak
and an enormous aav! ing—ldcntlﬂutlon and
data sheet In every Pak.

Only £2 p. & p. 20p

EX-COMPUTER BOARDS
BY THE BOXFULL!!
20 Boards packed with 8cmiconductors and
other Electronlc Componcnts. Each board
approx. size 8% x 7”. All known typc no's
and easily recognleable.

FANTASTIC VALUE AT
£2.20 per BOX p. & p. 52p

SPECIAL PURCHASE

2N3055. Silicon Power Translstors NPN.
Famous mannfacturcrs out-of-spec dcvices
{ree from open and short defccta—every one
ablel 115w. TO03. Metal Case.

OUR SPECIAL PRICE 8§ for £1

LOW COST CAPACITORS
-01UF 400w, 3p. each

500U F 50v. Elect. 10p each

RECORD STORAGE/
CARRY CASES

7”7 EP. 182" x 77 x 8”. (50 recorda)
127 LP. 131" x 72" x 124"

£22-10
*. (50 records) £2-95

CASSETTE CASES
Holds 12. 10” x 21” x 5”. Lock & Handle.
£21-30

8-TRACK CARTRIDGE
CASES

Holds 14. 13" x 5” x 6”. Lock & Handle
£1-9
Holds 24. 131" x 8” x 5}”. Lock & Handle
£2:7

COLOURS: Red. Black and Tan—Pleass
stato preference.

REPANCO TRANSFORMERS
240v. Primary. Secondary voltages available

from selected tappings 4v, 7v, 8v, 10v, 14v,
18v, 17v, . 21v, 25v, 31lv, 33v, 40, 50
and 26v-0-26v.

Type Amps, Price P&P
MT50/4 ] £1-93 30p
MTS0/1 1 £2-42 35p
MT50/2 2 £3-30 40p
CARTRIDGES

ACOS GP91-18C. 200mV at 1-2cmsfsec £1-18

ACOS GP93-1. 280mV at lcmfsec  $1-85
ACOS GP98-1. 100V at lcm/sec 22-85
TTC J-2005. Crystal/Bi Output 96p

TTC J-20 10C Crystal/Hi Output Compatible
21-10

£1-80
2184

TTC J-200 C8 Sterec/H) Output
TTC J+2105 Ceramlis/Mecd. Output

CARBON FILM RESISTORS

The E12 Range of Carbon Film Resistors,
1/8th watt avajlable in PAKS of 50 pleces,
arsorted into the following groups:—

R1 50 Mixcd 100 ohma-820 ohms 40p
R2 50 Mixed 1K ohms-8-2K ohms 40p
R3 50 Mixcd 10K obms-82K ohms 40p
R4 50 Mixcd 100K ohma-1 Mcg. ohms 40p

THESE ARE UNBEATABLE PRICES—
LESS THAN 1lp EACH INCL. V.A.T,

BI-PAK SUPERIORQUALITY
LOW - NOISE CASSETTES
CA0, 32p €90, 41p  €120. 52p



-the lowest pnces .

AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The ALIO, AL20 and AL30 unlts are
ajmilar in their appearance aml in their
general  specificatlon. However, careful
aclection of the plastic power devices has
resulted in a range of output powers from
3 to 10 watts R.M.8.

The versatility of their design miakes them
ideal for use in record players, tape recorders,
atereo amplifiers and cassette and cartridge
tape playera in the car and at home.

Conditions Perlormanee
HARMO$IC DISTORTION Po -~ 3 WATT8 (- IKH: 0259,
LOAD IMPEDANCE - 5-16Q
INPUT IMPEDANCE f=1KHz 100k}
FREQUENCY RESPONSE (€ 3d8 Po «2 WATTS 50 Hz - 25K Hz
SENSITIVITY for RATED O/P Ve 25V. RI=80) t=1KHz 75mV. RMB
DIMENSIONS 3 x 24" x 1"
The above table relates to the AL10O, AL20 and AL30
modules. The lollowing table outlines the dJdifferences
in their working conditions.
Parameter ALlo AL20 AL30
Maximum 8upply Voltage en P 30 3n
Power output for 2°, T.H.D. 3 watts 5 watt« 10 watta
(R.L - 801 1 KHz) RS Min. RMS Min. RMS8 Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12 (Use with AL10 & AL20) £4-35
AL 10. 3 watta RS £219 PA 100. (Use with AL30 & AL30) £13-15
AL 20. 5 watta RMS 2259
AL 30. 10 watts M8 23-01
POWER SUPPLIES
P8 12.  (Use with ALI0 & AL20) 88p TRANSFORMERS
SPM 80, T461 (Use with ALI0) £1-38 P & P IS5

{Use withal=o VL300 & AL50)
H T338 (Use with AL20) £1-93 P & P 15p

FRONT PANELS 8P 12 with Knobs BMTB0 (Use with AL30 & AL50) L2 -15

£1-10 & P 26p

PA 12. PRE-AMPLIFIER SPECIFICATION

The PA 12 pre-amplifier hax been designed to uiatch into
woat budget sterco syatemn. It Is comnpatible with the
AL 10. AL 20 and AL 30 audlo power amplifiers and It
can be supplied from thelr awsociated power supplles.
There are two stereo inputs, one has been designed for use
with *Cernmic cartridges while the auxiliary input will
auit most tMagnetle cartridges. Full detalls are given in
the apecification table. The four controls are, from left to
right: Volume and onjolf awlich, balance, basx amd treble.
Nize 152mimn x 84 3,

Frequency responre
20Hz - 50K Hz (- 3dB)
Bass control—
12dB at GOHz
Trehle control—
4 J4dB at 14K Hz
“taput 1. Impedance
1 Meg. ohm
Benaltivity 300mV
tinput 2. Impedance
30 K ohms
Scnaitivity 4V

Look for our
SEMICONDUCTOR ADVERTISEMENTS in

Practical Wireless
Wireless World
Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The ‘Sterco 20' amplifier is inountedd, ready wired and tested
on aone-plece chassis meaxuring 20 cm x 14 em x 5-8¢m
This compact unit comcs complete with onfoff switch
volume control, balance, bass awdl treble controlx,
‘Transfornicr, Power supply and I'ower amps.
Attractively printed frant panel aml atch.
ing control knobs. The *Sterco 20° has been
designed to fit Into most turntable plinths
without Interlering with the micchanjsm or,
alternatively, into a »scparate cabinet.
Output power 20w peak. Input 1 (Cer.)
300mV into 1M. Freq. res. 25Hz-25ki{z.
Input 2 (Aux.) 4mV into 30K. Harmonic

dhwmon Baxs control 4+ 12dB at £1 4 -45

A0Hz tvpically 0-25°, at 1 watt.
Treble con. 4 144D ot 14k H2

I-PAK QUALITY GOMES TO AUDIO!

S0W ok 25w (RMS)

0-1%, DISTORTION!
HI-FI AUDIO AMPLIFIER

THE AL50

* Frequency Response 15Hz to
100,000—1dB.

ONLY

£3 '58 each

* Supply voltage 10-35
Volts.

% Load—3, 4,8 or 16 ohms.

* Distortion—better than -1% at
1 KHz.

* Overall size 63mm

* Signal to noise ratio 80dB. 105mm X 13mm.

Tailor made to the most atringent apecifications uxing top quality compouent-
and incorporating the latest solld state clreuitry and ALSO was conceived to fil
the nced for all your A.F. amplification needs.

FULLY BUILT TESTED GUARANTEEKD

STABILISED POWER
MODULE SPM80

APBO 15 capecially designed to power 2 of the AL5¢
Ampliflers, up to 16 watt (r.m.x.) per channel simul
tatcously. This moduie embodles the latest component-

and circuit techniques incorporating complete shor
circult protection. With the addition of the Mains Trans
foriner MT80, the unlt will provide outputs of up to 1.
amps at 35 volts. 8jzc: 63inm x 105mm x 30mm.
‘These units enable you to build Audio Systems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other applications including:— Disco Systers, Publie Addreas
Intercom Unita, etc. flandbook avallable 10p PRICE £3:25

TRANSFORMER BMT80 £2-15 p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

f3uilt to a npecification and NOT a price, and yet «till the greatest value on the market
the PA100 stereo pre-amplifier haa been conceived from the latest circuit techniques
Designed for use with the AL50 powerampliflersystem, thlsquality made unitincorporate-
no less than clght silicon planar translstora. two of these are speclally selected low nolse
NPN devices for usc in the Input stages.

Three sawltched aterco inputs, and rumble and seratch filters are features of the PAIOC
which also has a STEREOQ/MONO awitch. solume. halance and vontinuoualy variabl
bass and treble eontrols,

SPECIFICATION
Frequency Responsc
Harmonic Distortion
inputs: 1. Tape Head

20H¢ 20KHz 4 3B
better than 0-19%
t-25 mV into 50K Q
Radio, Tuner 35 mV jnto 50K Q
3. Magnetic P.U 15 mV Into 50K QQ
Allinput voltages are for an output of 250mV. Tape and P.U. fnpui -
equalised to RIA A curve within 4 1dB3. from 20Hz to 20KHz.
3ass Control + 15bDB at 201iz
Treble Control + 15dB at 20 KHz

Filters: Rumble (}High Paw 100Hz

Scratch (Low Paxs) 3K Hz
Signal/Noise Ratio better than - 63418
Input overload + 2648

+ 35 volts at 20inA

202mm x 82mm x $duun
ONLY £13-15

SPECIAL COMPLETE KIT COMPRISING 2 ALS0's, 1

SPM30, 1 BMT80 & 1 PA100 ONLY £25-30 FREE p. & p.

Bupply
Dimnension»

Giro No. 388-7006

Please send all orders direct to war2house and despatch department

-PANK

P.O.BOX 6, WARE - HERTS

Postage and packing add 11p. Overseas add extra for airmail.
Minimum order 55p. Cash with order please.
Guaranteed Satisfaction or Money Back

131




TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prl l20 240 V Sec. 120 240 V Centre Tapped and Screened
Ref. Weight Size em. P&P
iboz

cco®OormomN®

NEW ADDRESS

AS BELOW

ad——ocommo

X N X XX XxX
-L=T T TVINT AP

NA P WO -~V
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O @O0 N =
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—NJravN0ON

- PNOO——00S
XX XX NN XXX

COADBBWONO
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© TRANSFORMERS
Auto Taps

5 0-115-210-240
| 0-115-210-240
115 200 220-240

53

H
>
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COADDAMLO
XK HKXKK X
ACVANANN-
XXX X KK KKK

7
6
2
k)
3
0
I

BrsromNOa

O—wNaasrwooun
prNOO—VOorD

[

CASE uTo TRANSFORMERS
115V 500W enclosed ctransformer, wich mains lead and two |5V
outlet sockets. £9 49. P & P 67p. 20 Wacc version €2-02 P & P27p

TRANSFORMERS
PRIMARY 240 250 VOLTS 12 AND OR 24 VOLT RANGE
Weight Size cm Secondary Windings P & P
Ib oz p
2V at 025A x2122 22
2Vat05Ax2 144 22
2Vat 1A x2 90
268

CODNLLADDMNNID

oc@moarown
w
»
o

o -—®n
o©coconoo

OOONNN AW
[T TP -

8591~

1

12V at 10A x2

12V at 1SA x2

12V at 30A x2

0 VOLT RANGE
Secondary Taps

[P g o C
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s
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Noloo o ——
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23558308

60

‘eight Size em.
x 4- 8 0- l2-l$-20 24-30V

Amps.
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50 VOLT RANGE
Size cm, Secqndary Taps

0.19-25-33-40-50V
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60 VOLT RANGE
Secondary Taps P&P

Weight Size cm, ¢
0-24-30-40-428-69C 1-93
. sy 2-70

b oz

wN
NNA S

NJAT AT S omN

NOOO—=00uo
NNaumOu~N

¥ X X ok ® XXX

|

2900 17-2x140x 14

MINIATURE TRANSFORM

MA, Weight Size cm

2 2 Bx2 6x2

I 4 1xS Bx4

Ix2 6x2

8x2 9x3

x5 4x4

Ox6 4x6

B8x2 9x]
IxS
0x6

KX XK AKX
NASOT oo

U oo
8

-
©o0o0OoGooOw
N -
o
©o%n
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Ann@OABNOLA
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f382BLISBS0Y

NOO—-PUN=DNOBO
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oo

0-15-27, 0.15.27

PLEASE ADD 109 FOR V.A.T.

INCLUDING P. & P.

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS | ALDGATE & LIVERPOOL ST.

1132

for fast,easy
reliable soldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
1S required

— ~\
(" EASY-TO-USE) (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS
Size § Size 1 cartons in 40/60, 60/40
SI:?/bit alloy P and Savbit alloys
18 swg, 24p in 7 gauges 36p
(illustrated). -—
Size 19A
60/40 alloy Size 12REEL =
18 swg, 25p for Service “
Size 15 Engineers and \
] 60/40 alloy Electricians. \m
S 22 swg. 28p 18 swy Wt o

. J \Savhit alloy. £1-16 e
8 BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,

_locking catch, plastic-covered handles. Case

. hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips

> flex, splits plastic twin flex. 75p)

Prices shown are recommended retail, excluding VAT,
From Electrical and Hardware Shops. If unobtainable, send 10p p&p direct 10
Multicore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE I’AY'»

Vou want promotion, a better job, l‘h( B LET. gpuide 1o succe~< should t
pad > U New Oppottumities " -ad by every ambit
Lo et them thiough a low-rost s( nd {o1 this he Ipful XY
1B T homestudvoourse, Thete are no now, No obligation and nnl)ud) wille,
b to buy and You Can pay-as-you- on you. It could be best thing

1. cver did,
"~\ Hl BNE ECUT OUT THIS COUPON H Il INN BN

Ol;s: CHOOSE A BRAND NEW FUTURE HERE!

Tick or stute sudject of inlerest. Post Lo the uddress delou

"ractical Radjv « Radio Awateurs General Electrical

Electronics Practical TV Engineering -
(Technatron) Colour Television 8ociety of Englnecrs
Electronic Computer Flectronics {Electrical Eng.) ([

Engineering C & G LI Radio Electrical Inetaila-
TV Maintenance TV Bervicing Cert. [J tlons and Wiring [

C & G Electrical
Technicians

Post Master General

& Servicing
1st & 2nd Class

Gieneral Radio &

TV Engineering Certs. o {Primary) i
Radio Servicing, C & G Electrlca) C & G Tele-
Maintenance & Engineering

Repalrs Practice

City & Gullds Radio, € & G LI Installa-
TV Electronics tions and Wiring
Mechanica

To B.1.E.T. BPW 01 A'dermaston Court, Reading RG/ 4PF QK BPW 01
NAME (Block Caprals Please)
ADDRESS

Other subjects Age

communications ! I

Accredited by C.A.C.C. Member of A.B.C.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOL
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Total Building Costs

£7-93 54

(Overseas
(+ 10°, VAT 72p)

N = X

Completely Solderless Electronic Construction Kit

Build these projects without soldering iron or solder

+ 5 Transistor lush Pult
Amplitier.

7 Transistar Loudspeaker
Radio MW/LW

% 5 Transistor Short Ware

% 4 Transistor Farpiece Radle.
% Slgnal Tracer.

% Signal Injector.

% Transistor Tester NPN-PN{. Radio.

% 4 Transistor Push Pull
Amplifier.

Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 3}” Loudspeaker @ Earpicce
® Mica Bascboard @ 3 12-way connectors @ 2 Volume controls @ 2 Slider Switches @ |
Tuning Condenser ® 3 Knobs e Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 6%
yards of wirc®1 Yard of slccving etc. @ Parts Price List and Pluns 50p. (Free with parts).

% Electronic Mctronome.
% Electronic Nolse Geunerater

% Batteryleas Cryatal Radlo.
% One Transistor Radio.

% 2 Transistor Regeneratise
Radlo.

% 3 Transistor Regenerative
Radio.

% Audibie Continuity Tester.
H Sensitive Pre-amplifier.

NEW

ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nine Transistors, 9 Tuneable wisebauds as Roainer Ten
Built in ferrite rod aerial for MW/LW.
chrome-plated telescopic aerial for VHF and 8W, Push
Puli output using 600 W transistors. ¥ Transistors and
3 diodes, tuning condenser with V.H,P. section, separate
coil for aireraft, moving coil loudspeaker, volume ON/OFF
aml wavechnnge controle. Attractive all white case with
red grille and carrying strap. Size 917 x 77 x 217
approx. Parts Priee List and Plans 30p (“ree with parts)

Total £6'95 l;)l' & Ins. 44p
. . {Overseas
Building P& P o£185)

Costs (F 10% VAT 691

POCKET
FIVE

3 Tonable wavebamds. MW
L.W, and Trawler Baml.
7 stages, 5 trausistors and
2 dHodes, snpersensitive .
ferrite rod aerial, moving coil Total Building Costs

londspeaker, attractive black rP&
and gold case. 8ize 5}” x 13”7 x £2 '2 Ins.
3y approx. Plans and Parta 26p

Price List 15p (Free with parts). (+~10°, VAT 22p)
(Overscas P & P £1:25)

TRANSONA
FIVE

VWavebands, transistors and

speaker as Pocket Flve.
Larger Case with Red
o Npea Oirj
Toual Buiding Costs el biane: and | Parie
£2 -5 PP &Ins. Price List 15p (Free with
20p parts).

{ 10°; VAT 25p) (Overseas P & P £1-25)

Retractable '

) Overseas P & 1 £1:85)

Series

Build this
exciting New
series of designs

E.V.5. 5 Tran-istors and 2 diodes. MW/LW. Powered
by 4} volt Battery. Ferrite rod acrlal, tunmg comdenser.
volume control, ane! loudspeaker. Attractive case with
red speaker grille. 8ize 97 x 517 " approx.

P'arts Price st and Plans 15p. Free with parte.

Total - PP & Ins. 30p
Building (= 109, VAT 27p)
costs (Overseas P & P £1-25)

E.V.8. Caxc and Inoks as above. 6 Trausistors and 3
dindes. Powered by 9 volt battery. Ferrite rod aerial,
3° loudspeaker, ete., MW/LW coverage. Push P'ull out-
put. Parts Pricc List and Plans 15p. Free with parts,

Total 0 P P& Ine 30p
Building (+ 10% VAT 36p)
Costs (Overseas b & P £1:25)

Casc and looks as ahove, 7 Transjstors and 3
. Siv wavebands. MW/LW, Trawler Band, 8WI1.
SW2, powered by 9 volt battery. Push P'uil output.
pic acrial for short waves, 37 Loudspeaker.

Parts Price List and Easy Build Plans 20p. Free with
parts. Overscax I' & I £1-03.

Total PP & Ine 3lp
Bullding £4'0 Overseas P & P £1-85
Costs (+ 109 VAT 40p)

ROAMER EIGHT
Mk |

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI,
Mwe, Lw, 3WI1, 8W?2, 3wy
and Trawler Band. Bulit in
Ferrite Rod Aerial for MW and
LW. Retractablc chrome ovlated Telescopic aerial for
Short Waves. Push pull output using 600msW transistors.
Car aerial and Tape record sockets. Selestivity switeh.
B transistora plus 3 dlodes. Latest 472 watt ferrite magnet

@oae

{ROAMER

TEN

WITH VHF INCLUD-
ING AIRORAFT

10 Transistors. Latest 4
2 watt Ferrite Magnet
Loudspeakers.

8 Tunable Wavebands.
MWI1, MW2, LW, SW1,
SW2, SW3, Trawler
Band, VHF and Local
Stations also Aircralt Band.

Bullt in Ferrite Rod Acrial for MW/LW. HRetractable.
chrome plated 7 section Telercopie Aerial, van be angled
and rotated for peak short wave and VIF listening. Push
Pull output nslng 600mW Transistors. Car Aerlal and
Tape Record Sockete, 10 Transldors pluc 3 Diodex.
Ganged Tuning Condenser with VHF section. Svparate
coil fur Ajreralt Band. Valume onfoff, Wase Change and
tope Contrals, Attractive Case in black with silver block-
ing. Bize 97 % 77« 47, Easy to follow lustructjona and
diagrame. Parts price list and plans 30p (FREE with

parts).
£8'50

Total building costs
{Oversean ' & I £1-80)
(+ 10%; VAT 83p)
‘“ EDU-
KIT”

Bufld Radios,
Amplifiers, etc.,
trom easy stage
diagrams.

Pra&
1ns, 52p

Five units
including master unit
to construct,

c. "

include:

loudspeaker. Afr spaced ganged tuning i} r. Volume/
onjoff, tuning, wave change and tone controls. Attractive
casc in rich chestnut ahade with gold blocking. 8ize 9 x 7 x
4ln. approx. Easy to foliow instructions and diagratus.
Parts price list and plans 20p (FREE with narts).

. P P& Ine 47p
(+ 10% VAT

#9p)

Total building costs

Waves. 3in.
case in black with red grille, dial and
black knobs with polished metal inserts.
Sjze 9 x 5} x 2}in. approx. Push pult
output. Battery economnlser switch for
cxtended battery lfe. Ample power tu
drive a larger apeaker. Parts price list
and plans 25p (FREE with parts).

TRANS EI GHT 8 TRANSISTORS and 3 DIODES

6 Tunable Wavebands: MW, LW, SW1, 8W2, 8W3 and Trawler Band.
Bensitive ferrite rud aerial for M.W. and L.W. Telescopic aerial for 8hort
8peaker. 8 improved type transistors plus 3 diodes. Attracthc

Total building costs
£4-48

(+ 102, VAT )
(Overscas P & P £1:25)

P P & Ins 33p

1 Tuning Condenser: 2 Volume Controlu: 2 Slider Bwitchea:

Fine Tone 3” Moving Coll 8peaker: Terminal 8trip: Ferrlte
Rod Aerial: 2 Plugs and Sockets: Battery Clips: 4 Tag
Board«: 10 Transistors: 4 Diotden: Resistora: Capacitors:
Three §” Knobs. Units once constructed are detachable
from Master Unit, enabling them to be atored for future
use. Ideal for Schools, Eduecational Authoritles and all
those interested in radio cunstructlon.

Parts price Hst and plans 23p (FREE with parts).

Total building £5 .50 P P & Ins. 33p

costs (Overseas 1" & P £1-83)
(+ 0%, VAT b5y

ADIO EXCHANGE LTD

% Callers 3 de entrance Lavells shop
% Open 10-1, 2.30-4.30, Mon.-Prl. 9-12 Sat.

- To RADIO EXCHANGE CO., 61a HIGH STREET, BEDFORD, MK40 ISA g
Tel. : 0234 52367, Rex. No, 788372.
ROAMER SIX CASE AND LOOKS AS TRANS-EIGHT | | ol £ = % )
6 Tunable Wavebands® MW, LW, SW1, 8W2, for....
Trawler band pius an extra Medium waveband for easjer tuning of Luxembourg, lenclose £......c.ocoooon fO
¢t:. Sensitive ferrite rod acrial and telescapic aerial for Short Waves. 3in. Speaker” -
B stagea—6 translators and 2 diodes. Attractive black case with red grille, diai and Name
black knobs with potished metalinscrte.  Total P P g Ins. 31p [
Size 9 x 5} x 21in. approx. Plans and  building £3 '9 (Oversean
parts price liss 25p (FREE with parts).  costs P &P £1-85) Ad
(+ 100, VAT 39) m Aress .ooooiviiriinireeiiii LI

(Dept. PW25)

WWW.-.-.------------.
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ALL OUR PRICES INCLUDE V.A.T.

!T!SR HI-FI AUTOCHANGER

STEREO AND MONO
Plays 127, 107 or 7 records
Auto or Mapual, A high
quality unit backed by BSR
reliability with 12 months’

‘| guarantee. AC 200/250v.
8ize 18} x 1l1iin.

Above motor board u

Below motor board £}in

With STEREO and MONO XTAL

£6 75 Post 25p.

PORTABLE PLAYER CABINET

Modern design. Size 18~ x 15 x 7~ Black rexine
covered. Silver front grille. Padded Lid. Chrome
fittings. Motor board cut for BSR deck.

4 TRANSISTOR MONO AMPLIFIER

Powertul 3 watt output. 15 ohm. AC mains operated with
transformer, 3-Controls, volume, treble, bass and On/Off
switch with knobs. Ready made on printed circuit board.
Pused inputs and outputs, Pamous make,

8ize 8in. wide x 4in. deep x 3in. high. £5.95 Post
Sultable 7° x 4” speaker, £1. 25p

BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-speed motor with
separate pick-up arm fitted
LP/78 tarnover mono £4 95
compatible cartridge.

GARRARD DECCA HI-Fl DECK
8ingle play Stereo/
Mono Deram
transcription

head and arm.

£4:50

Post 45p.

Pour speeds.
10}n. turntable.
Anti-rumble filter,
compensation,
Laboratory motor.

SPECIAL £ I 8.50 port

PRICE
METAL PLINTH AND PLASTIC COVER

Cut out for most Garrard or B.8.R. £4.95

Most will play w::h cover in position.
7
Post 45p

12} x 148 x
Covered in black leatherette,

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH—25-95

COMPACT PORTABLE STEREO HI-FI

Two full size loundspeakers 133 x 10 x 3in. Player

unit clips to loudspeakers making it onmnoly compact.

Overall size only 132 x 10 x §jin, 3 watts per
channel, plays
all records 33
pm 45 rpm,
Separate vol-
ume & tone
controls 240v
AC mains

- Idesl tor
Disco-Deck

Aftractive
Teak finish
Weight 131bs.

R.C.S. STABILISED POWER PACK KITS
All paris and instructions with Zener Diode. Printed Circuit
Bridge Rectifiers and Double Wound Mains Transformer.
Input 200/240V a.c. Output voltages available 6 or 9 or 12
or 15 or 18 or 20V d.c. at 100mA or less

PLEASE STATE VOLTAGE BEQUIBBD £2 20 Pott
Details §.A.E. 8ize 8} x 1} x 1}in.

R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape P.U., Guitar, etc, Can be nsed with

Battery 9-12v. or H.T. iine 200-3007. D.C. operation, 8ize
147 x 13" x 3", Response £5 c.p.5. to 25 Kc/s, 28 db galn.

Por use with valve or transistor equipment. 99 Post
Pull instructions supplied, Dotails 8.A.E. P 1w
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/380V 14p | 250/25V 14p | 16+16+16/275v45p
4/850V 14p | 500/25V 20p | 50+ 50/300V 50p
8/450V 18p | 1000/25V 35p | 60+100/350V 85p
16/450V  22p | 1000/50V 47p | 32+ 32/260V £20p
32/500V  50p | 8+8/450V 22p | 32 +32/450V éop
£25/25V 10p | 8+16/450V  25p | 350+ 50/325V  55p
50/50V 10p | 16+16/450V 40p [100+ 50+ 50/350V55p
100/25V  10p | 32+32/380V 40p

DOW VOLTAGE ELECTROLYTICS.
1, 2, 4, &, 8, 16, 25, 30, 50, 100, 200mP 15V 10p.
500mP 127 '15p ; 25V20p. 507 3
1000mP 12V £0p ; 25V 85p ; SOV 47p; 1007 70p.
2000mP 6V 25p ; %V 42p ; 50V §7p.
2500mP 50V 82p ; 3000mP V 47p ; 50V 65p,
5000mP 6V 25p ; 12V 42p ; 25V 76p ; 35V 85p ; SOVD.'w
CERAMIC 1pP to 0-01mF, 4p. Silver Mica 2 to 5000pP,
PAPER 850V-0-1 lp. 06 13p: 1mP 15p; mP 150V 16p
5007-0-001 to 0-05 dp; 0-1 5p; 0-25 8p; 0-47 25
SILVER MICA. clon ‘tolerance 1%, 2:2-500pP 8p; 560-
2.200p? 10p; 2,700-5,600pF 20p; 6, P-0-01, mfd 30p each.
GANG. “0-0" 208pP+176pP, 65p;
slo' modon drive 385pP + 365pF with 25pP - 25pP, 50p;
500pP standard 65p; asmall 3-gang 500pP £1-80,
BKOB'I' WAVE SINGLE. 10pP, 30p: 25pP, 55p; S0pP, 55p.

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tuning Condensers.

Values up to 100pP, each
{|Bection Couplers supplied FREE with two or more gangs. |

E.M.L 13} x 8 in.

£6.60

Post 35p

SPEAKER SALE'!

With twin umun

And crossover.

watt, State 3 or 8 or £4 50

15 ohm. As illustrated.  Post 25p

With !:nfg c-::m cone and ceramic

magne WAl

Ba 45-80 *

minsuc. £2:75

State 3 or 8 or 15 ohm. Post 25p

16 x 10 x 9in.

Bookshelf Cabinet e ive

E.M.L. 64in. HI-FI WOOFER

8 ohm, 10 watt. Large ceramic magnet

8pecial Rnbber cone surround.

Frequency relpome 30-12,000 £4

cps, Ideal P.A. Columns,

Hi-Fi Bnclosure Systems, etc.

Suitable cabinet 12 x 8 x 6 £4-00,

Suitable Tweeter £2-00,
ELAC CONE TWEETER
The moving coil disphragm gives a good
radiztion pattern to the higher irequencies
aud a_smooth extension of total response
from 1,000 cps to 18,000 cps. 8ize 8} x
31 x gin. deep Rating 10 watt, 3 ohm.
Crossover £1. 9

GOODMANS

8in. WOOFER

8 ohm 12 watt. Deep cone.

Heavy ceramic ml(_l!.l Bass

response 30-8, 000 C.l
gl‘ng‘ b.l,l:“unﬂ for £3 75

NEON PANEL INDICATORS. 250V AC/DC Amber, £0p.
RESISTORS. i w., } w.. 1w, 20°' 1p; & w. 5p. 10 (X to 10M.
HIGH STABILITY. ohms to 6 meg., 10p.

t w g
Ditto 5%, Preferred values % ohms to 10 mer., 4p.
WIRE-WOUND RESISTORS. 5 watt, 10 watt, 15 watt,
10 ohms to 100K, 10p each; 2w 0-5 ohm to 62 ohms 10p,
TAPE OSCILLATOR COIL. Valve type, 85p.
FERRITE ROD 8% x " 20p: 6 x l"lOp.S x 37 10p.

MAINS TRANSFORMERS *}.r%%
90p

. 24-25
3 v. i x 2} & 2in. 75p
MIDGET 220 v. 45 mA., 6-3'v. 28 x 2} x 2in 90p
HEATER TRANS. 6-3 v, 8a, 60p
GENERAL PURPOSE DOW VOLTAGE. Tapped outpats|
st 2amp., 3, 4,85,6,8,9, 10,12, 15, 18, 24 and 30 v, 23-00
1amp., 6, 8,10, 12, 18, 18, 20, . 30, 36, 40, 48, 60 24-00
2amp., 8, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 08 601100
5 amp., 8. 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £9:
5, 8 and 18 v, 5 amp. £1-20. 3 amp., 8, 5, 8. 10, 13 nnd
5-0-5 v. £1-30, Ditto 5 amp. £1-50; 6-0-8 v. 500 mA
9 v. 1 amp 95p. 12 v, 300 mA 75p. 12 v. 500 mA 85p.
12 v. 750 mA 95p. 40v, 1 amp £1-75.
AUTO TRANSFORMERS, 115v to 230' or 230y to 115v.
150w. 23-00 ; 500w, 2625 ; 750w, £10 ; 1000w. 815,
CHARGER TRANSPORMERS. Tnput 200/26%
for 6 or 12v., 1} amp, £1-50; £ amp. £1-80: 4 amp. £2-50
BATTERY CHARGERS. Rudy bum with leads and clips
1} amp. £2 ;4 amp, 24;5 amp, 2450,
PULL WAVE BRIDGE CHARGER RECTIFIERS :
6 or 12v. outputs. 1} amp. 40p; £ amp. 55p; 4 amp. 85p.

SPECIAL OFFER!
SMITH’S CLOCKWORK
I5 AMP TIME SWITCH
0-60 MINUTES

8ingle pole two-way Surface mounting
with fixing screws. Will replace existing
wall switch to give light for retorn home,
garage, automatic snti-burglar lights etc.

Variable knobd
Turn on or off at full or intermediste settings,
Pully josulated. Makers last list price £4-50. Brand new and

fully guaranteed. OUR PRICE £| 65 Polt 2:&!‘

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2iin sides
6 x 4in 45p; 8 x 8in 53p; 10 x 7in 65p; 12 x 8in 8S5p;

x 9in 80p; 18 x Bin 90p; 12 x 3in 50p; 16 x 10in £1.
ALUHIKIVI! BOXES3 x 3 x 8in.60p.4 x 4 x 4in, 70p.
6 x4 x4in.80p.9 x4 x4in. 21.12 x 4 x 4in, £1-30,
ALUMINIUM PANELS 18 s.w.c. 6 x 4in 12p; 8 x 6in 19p;
14 x 8in 2up; 10 x 7in 24p; 12 x 5in 28p; 12 x Bin 34p;
18 x 6in 34p; 14 x 9in 40p; 12 x 12in 47p; 16 x 10in 60p.
PAXOLIN PANEL 10 x 8in 20p.

uinch DIAMETER WAVECHANGE SWITCHES, 25p.
2 p. 2-way, or 2 p. 6-way, or 3 p. 4-way, 25p each.
1 p.1 2-way, or 4 p. z-my. or 4 p. 3-way, 25p.

TOGGLE SWITCHES, 18p; dp. 229. dp. dt. 22p.
Sub-miniatare, sp. 339. dp 40p; dp. dt. 60p.
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MAINS ISOLATING TRANSFORMER

Pamous make, (Vaiue £19) OUR PRICE
n be used as 800 watt auto trausformers 240-110V.

SET OF 3 MOTORS

FOR COLLARO STUDIO
115 volt TAPE DECK £2-50 Post 50p.

VOLUME CONTROLS | 80 ona Coax 4o ra.

Long spindles. Midget Size | BRITISH AERIALITE

§ K, ohms to £ Moeg. LOG or | AERAXIAL-AIR SPACED
LIN. Lj§ 15p. D.P, 25p. | 40 yd. £1-40; 60 yd. £2,
STEREO L/8 5Sp. D.P. 75p. | FRINGE LOW LOSS | () per
Edge 5K. 8.P. Transistor 25p ' Ideal 625 and colour, | UP

Wirewound controls 1}in. dlam, 3 watts. 10 ohm to 100K
British made with long spindles iin. dis 45p ea.
HELICAU POT 10k LIN Lisi £3, Bargain 75p.

DUAL CONCENTRIC POT 500k LOG + 600k LIN D.P.
switch. Inner spindle 3tin; outer spindle 21in. 75p.

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in, $1-25; 6}in. 81-50;
8 x 5in. £1:60; 8in, £1-75; 10 x 6in. £1.80; 10in, £2-00,
SPECTAL OPPER: 80 ohm, £} in. 23in. 86 ohm, 2in.; $in;
%ohm.ﬂln dis.; 3in.dia.; 5 x 8in, \6 ohm. £| EM’JK
8iin. dia.; 5in. /6 x 4in.; 7'x 4in.: 8 x5 TYPE
3 ohm, 2Mn 2Hin., Snn Sin. dis. (OXIln 8 ohm, £1-50).
RICHARD ALLAN TWIN CONE LOUDSPEAKEES. 8in,
diameter IW £2-50, 10in. diameter 5W 22-50: Post 25p.
12in, diameter, 8W, £22-05; 3 or 8 or 15 ohm modsls.
S8PEAKER COVEBIKG MATERIALS, Samples Large 8.A.E.
Horn Twesters 2-16Kc/s. 8W 8 ohm or 15 ohm £1-95.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 ohm £8-50.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3, § or 15 ohm 95p

TWO-WAY CROSSOVER NETWORK 3,000 c/s
Wit* variable tweeter attenuator giving sccurate huhl'lov
frequency balance. Mounted on panel 5iin., x 4in.
control knobd, tweeter aud wooler Iudl and lnput£2 20?0«
terminals. Suitable for 3 to 8 ohm impedance.

VALVE OUTPUT TRANSFORMER 25,

MIEE TRANSFORMN 3 -25.

5§ WATT MULTI RATIO. 3, 8 and 15 ohms, 80p.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt .......... £12-50 100 watt

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5v d.c. operation over 250 hrs. couﬂnuolu on 8P® battery.
fully adjustable swing and speed. Ideal displays teaching
electro magnetism or for meironome; nrobe etc. 95p, Post 20p

R.C.S. VALVE AMPLIFIER

£ Stace Triode Pentode valve. 3 watts 3 ohm output. Volumn
on/ofl and tone controls AC mains, Complete and tested,
24-50. Post 25p.

WEYRAD COILS
P50/1AC-40p. RA2W 85p.
P50/2CC-40p. OPT1  @5p.
P50/3CC-40p. LFDT4. 65p.
Printed Circuit Twin Gang 75p.

COAXIAL PLUG 10p. PANEL SOCKETS lOp LINE 18p
OUTLET BOXES, SURFACE MOUNTING 25

BALANCED TWIN RIBBON FEEDER 300 ohnu 6p y&
JACK SOCKET §id. open-circuit 14p, closed circuif
Chrome Lead Socket 45p. Phono Plugs 5p. Phono s«:nt 6p
JACK PLUGS Std. Chromo £20p; 3-5mm Chrome 12p. DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 3-pin 18p; 5-pin lbp DIN PLUGS 3-pin 18p. b-yln 25p.
VALVE HOLDERS 5p; CERAMIC 10p; CANS

BRITISH FM/VHF TUNING HEART

88 to 108 Mc/s British made. £ Tran- Our Price

e b s £3-95
L 0

Connections plupplhd but ‘l‘o’:ﬁ

technical experience essential. Post 20p.

ALL PRICES INCLUDE VAT  MINIMUM POST AND PACKING 20p.

CALLERS WELCOME

RADIO COMPONENT

lllustrated Colour Brochure, Radio Books & Component Lists 10p. Written guarantee.



ALL OUR PRICES INCLUDE V.A.T.

WOOFER AND

E » M . I » TWEETERKIT

THE PAIR. Post 26p.
(Availsdle separately.

£6°75 Wooler ¢425: Tweetel

Comprising & ﬂno onmvle of & Wooler
10} x 8iin. with s massive Ceramic
Magoet, 440z, Gauss 13.000 lines.
Alumisium Cone centre to Iimprove
middle and top response. Also the E.M.I.
Tweeter 3!{n. square has & apecisl
lightwelght paper cone and magnet flux
10,000 lines, Crossover condenser and
toil instructions supplied.

Impedsnce Standard 8 ohms
Maximum power 12 watts

TUseful Response 25 to 18.000 cps
Bass Resonance 45 cps £9 90
SUITABLE ENCLOSURE 20 x 13 - 9in. *
MODERN DESIGON. TEAK WOOD FINISH. Post 25p

8in.or 10in.ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
§0-16,000 cps. 88 resonance
85 cpn. 8 ohm impedance.
8in, 10 watts .

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts

?01)122’11 ‘:’?‘". 20 13 P9lll
or 12in. dis. or ot
10in. speaker, £9.90 25p

}songl. ";xli" 18 < 10 P..
or n. or 05t
8in. speake: £6 60
MODEL "82" ditto, 'A‘rhnlnhr
corner version.

MODEL “C". 168 ain.
For 8 x Bin. £4 40 Poll

speaker.

LOUDSPEAKER CABINE'I'
WADDING 18in. wide, 13p 1t.

BAKER MAJOR 12" £9-90

Post Pree
80.14,500 ¢/s. 12in. double
cone, woofer and tweeter cone
together with s BAKER
ceramic magnet azsembdly
havine a flux  density of
14,000 rauss and a total flux
of 145,000 Maxwells, Bam
resonance 40 c/s Rated 20

BAKER HI-Fl SPEAKERS

HIGH QUALITY — BRITISH MADE

REGENT

12in. 15 watts

An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be

with tweeter, crossover, baflle
and instructions. £ I 2_50

BAKER
“BIG SOUND”
SPEAKERS

Robustly constructed to stand up to
long periods of electronic power.
As used by leadlng groups.
Usetu! response 30-18,000 c¢ps.
Bass Resonance 85 cps,

GROUP “25”  £Q.0()

§2ln. 25 watt

8 or 15 ohms. o
GROUP *‘3§8"
Hory., £9°90
o £22:00
Vinaon  £17°60

50 watt 8 or 15 ohms

walts, NOTE: 3 or 8 or] used to improve any Radlo.
15 ohms must be atated. Hi-Fior T

Bass Resonance 45¢cpn
Module kit, 30-17,000 cis Plax Density 12.000za008

BARGAIN AM TUNER.

;odln‘? s" o
ransistor Superhet

Ferrite aerial. 9 volt. £4.95
BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER, Add  mausical
highlights and sound eflects

to recordings. Will mix
Microphoue, records. tape
and tuner with separate
controls into single output.

9 volt dattery
operated.
STEREO VERSION OF ABOVE £595.
BARGAIN PM TUNER.
88.108 Mc/s 8ix Transistor.
9 volt, Printed elrcuit,
Calibrated slide dial tuning.

:Vllnnl Clblnot £|2 85

!ABOAIN Pl! TUNER, £8_ s
As above less cabinet.

BAROGAIN 8§ WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built with volume, treble and
bags controls. 18 volt battery operated.

3.

£4.50

THE “INSTANT” BULE TAPE
EZRASBER & HEAD DEMAGNETISER.
Suitable for cassettes. and all sizes of
tape resls. A.C. mains 200/250V.
Leaflet 8.A.E, £3 so Poll

WArER I{EATING ELEMENTS

OPFERING 1001 USES lor every type of heating and

.Koy ‘A" for above ép
#5007, 1T 14T €1-00
[N B S F I

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised.
Idesal for Groups, Disco and P.A,
4 I:‘pnnu speech and mutic. 4 way

g. Output 8/15 obm. s.c. Maios,

Separate treble and bass controls, £49 Carr,

Guaranteed. Detalls SAE, £1-00

CALLERS ONLY! DE LUXE 100 WATT
AMPLIFIER CHASSIS

7 valve version, 4 input 10 wide range controls, Por mikes,
Discos, Organs, Guitars, etc. 4, 8 & 15 ohm loudspeakers
matching £89-00.

@ MAX CHASSIS CUTTERS

A die, punch :nd Allen Scraw
[ 3 noonaooncoontood £1-70

Sizes
]

£1-20 Kty “E¥for above 20p
. 1" Square, with key
€2:10

drying applicatious in the home, garage,
hetory (nnlllbh in manufacturing quantities). Approx
8% > Aln. Operatiug voltage 200/250V.
250 vulu approx. Printed circuit element oneloud ln
asbestos fitted with connecting wires. Completely flexible
providing safe Black heat. British-made for use in photo-
copiers and print dryln: oqulpmom
1deal for home y
for Heating Pads, Food ermorl. Convector Hente: te.
Must be clamped between two sheets of metal or asbestos,
etc., to make efcient clothes dryers, towel rails - [deal for
Amu cupboards, Ideal for anti-trost device for the garage
preventing frozen radiators or actin; oll sump heater.
Use in the xresnhouse for seed raising and plant protection.
Inulublo aid for bird houses, incubators, etc.. stc, Can
be used in series for lower heat. Or in parallel for higher

heat applications,
ONLY 40p EACH (FOUR FOR £i-50)

ALL POST PAID - Discounts for quantity.

SPECIAL OFFER

100 Obhm 20 watt Rbeostat

2}in diam, Ceramic Pormer. Screw Terminals jin, diam.
spindle. 98p. Post 25p,

SPECIAL OFFER
3 inch Papnel Meter 50 Microamp. unususl scale require
recalibrating. 21:75 post 26p.

REVERSIBLE 4 POLE MOTOR
N 1400 r.p.m. Revoniblo 42 wm. £| .95

oafeh spindle 11" » 3/5,", size
As fllustrated, 240v. AC nnlnl Post 25p
E.M.}. GRAM MOTOR
120v, or 240v. A.C, 2,400 rpm. 2-pole £1 _oo
70mA. Size 21 ¥ 2} x 2ilo
Post 25p,

Usetul response 45-13.000cps
3 or 8 or 15 ohm models.

£8-80
DE-LUXE Mk II

12in 15 watts

Especially designed to provide
1ull range reproduction at an
economical cost. Suitable for
use with any high fdslity
system. Built-in  concentric
tweeter cone.

Bass Resonance 30cps
Plux Density 14,000xause
Usetul response 25-18,000cps
8 or 18 ohms models.

£11
SUPERB

12in. 20 watts

A high quality loudspeaker,
its remarkable low cone
resonance  ensures  clear
reproduction of the deepest
bass. Pitted with a special
copper drive and concentrie
tweeter cone resulting in full
range  reproduction  with
remarkable efficiency in the
upper_register.
Bass Resonance 26cps
Flux Density 16,500ganns
Usatul response 20-17,000cps
8 or 15 ohme models,

£16-50
AUDITORIUM

12in. 25 watts

A full range reproducer for
power, Electric Gultars.
public addrsss, multi-speaker
systems,  electric  organs,
Ideal for Hi-Pi and Disco-
theques.
Bass Resonance 38cpn
Flux Density 15,000gauss
Usetul response 25-16,000cps
8 or 15 obms models,

£15-40
AUDITORIUM

15in. 35 watts

A bhigh wsttage loudspeaker
of exceptioual quality with a
level response to above
8,000 cps. 1deal for Publie
Address, Discotheques, Elec-
tronlo instraments and the
home.

Bass Resonance 38cps
Flux Density 15,000gauss
Uselul response 20-14,000cps
8 or 15 ohms models.

£22

Hi-Pl Encl Manusl ini;
crossover dats and cubio tables.

Poast
Free

Post
Free

Post
Treo

Pout
Freo

20 plans, desigas,
42p. Post Free.

CUSTOMERS FREE CAR PARK

SPECIALISTS ?

(Exports Remit cosh ond extro postage.)

OPEN 9-6. WEDNESDAY 9-1.

37 WHITEHORSE ROAD .

Buses 50, 68, 159. Roil Selhurst

Closed for lunch 1-15=-2-30
GROYDON

Telephone 01-684-1665
1135

SATURDAY 9-5.




ESSENTIAL BOOKS FOR RADIO AMATEURS

RADIO AMATEURS’ EXAMINATION
MANUAL

by G. L. Benbow, G3HB

The standard work for all would-be licensed radio amateurs

studying for the Radio Amateurs’ Examination,

Success in the RAE should be assured if all that it contains

is understood and remembered.

84 pages

Price 90p post paid

TELEPRINTER HANDBOOK .
by D. J. Goacher, G3LLZ, and
J. G. Denny, G3NTT

A brand new book covering all aspects of modern teleprinter
techniques, Full descriptions and maintenance data for all
widely-used machines, together with design and use of
ancillary equipment, Definitely a book for the teleprinter
enthusiast's work bench.

376 pages £5°35 post paid

A GUIDE TO AMATEUR RADIO
by Pat Hawker, G3VA

This extensively revised 15th edition Is an indispensable aid

to alt who want to know more about amateur radio.

Specially designed to assist the newcomer to the hobby,

it covers technical, operating and licensing matters.

96 pages

Price 90p post paid

AMATEUR RADIO TECHNIQUES
by Pat Hawker, G3VA
(4th Edition)

A source book for many useful circuits and aerials.
An ideas book aimed at extending the reader's awareness of
new devices and techniques.

256 pages £1.80 post paid

These are just four of a complete range of technical publications, log books and maps for the radio
amateur. Send a large s.a.e. for the complete list.

The RSGB is the national society representing all UK radio amateurs. Membership is open
to all interested in the hobby: write to the General Manager and ask for full details.

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WCIN 2AE TEL: 01-837 8688

STILL at £42-50
Solartron €D 711S.2 Double
Beam Oscilloscope DC-9 mc/s;
3 mv/em; (rloﬂor delay; crystal
calibrator; 4, flat faced tube, In
ogod working condition. Carr.
£1'50,

12° LONG PERSISTANCE CRT,
Full spec. Price £7-50 to Include
V.A.T. and Carrlage.

MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE WITH
OUR NEW LOW PRICED SOLID
STATE SWITCH. 2 Hz to 8 MHz.
Hook up a 9 volt battery and connect
to your scope and have two traces
for ONLY £5-50, P. & P. 25p. (Not
cased, not calibrated.)

NEW WIDE RANGE WOBBU-
LATOR. 5 MHz to 150 MHz up to
15 MHz sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. |deal for 10-7 or TV IF
I fliters, receivers. Can be
used with any general purpose scope.
Full Instructions supplied. Connect
6 C. and use within minutes
of recelving. All this for ONLY
£5:75, P. & P. 25p. (Not cased, not
calibrated.)
20 Hz to 200 kHz WB.

SINE and SQUARE GENERATOR.
Four ranges. Independent amplitude
controls, thermistor stabillsed. Ready
to use. 8V supply required. £7-85
each, P. & P. 25p. (Not cased, not
calibrated.)
GRATICULES. 12em x 14em high
quality plastic $5p each, P. & P. Sp.
£1 worth of 'UFS’, Six Brand New
capacitors all between 15V and 100V.
TJotal eapaciatnce not less than
7,000mfd. P & P 45p.
PHOTOMULTIPLIER  type
£3-25 ea. P & P 25p.
ROTARY SWITCH PACK-—$§
brand new switches (1 ceramic; 2 off
4pole 2 way etc.). 50p P & P 20p.
PLEASE ADD 10% V.A.T.

931 A

(rear Tech. College)

o

COMPONENT PACK consisting
of 5 pots, varlous, brand new: 250
resistors + and { watt, many high
stabs, etc. Fine value at 50p, P. & P.

p.
P.C.B. PACKS S & D. Quantity
2 sq ft—no tiny pleces. S0p plus
P. & P. 20p.
FIBRE GLASS as above £1 plus
P. & P. 20p.
Ferric Chloride Resistance Pen
FREE (whlist stock lasts) on all
purchases of our £1 Fibre Glass pack.
5 CRYSTALS 70 to 90kHz. Our
cholce. 25p, P. & P, 15p.
S MOVING COIL METERS.
Various, £2, P. & P. 37p.
CAPACITOR PACK—50 Brand new
components, only 50p, P. & P. 17p.
POTS—10 difierent values. Brand
new. 50p, P. & P, 17p.
TRIMMER PACK. 2 Twin 50/200pF
ceramlc 2 Twin 10/60pF ceramic;
2 min. strip with 4 preset 5/20pF on
each: 3 alr spaced preset 30/100pF
on ceramic base, A’l,.L 1BRAND NEW.

, P. . 10p.
FLAT FACED 4" TWIN BEAM
TUBE type CV2193. Gresn trace.
Brand new £4 each, P. & P. 37p.
LIGHT EMITTING DIODES (Red)
from Hewlett-Packard. Brand New.
38p each, Holder tp each. Inform-
ation Sp.
PHOTOCELL equ. OCPT1, $3p each.
PHOTO RESISTOR type Clare 703.
Two for 50p,
MODERN TELEPHONES type 706.
Two-tone grey, £3-75 each. Two-tone
green £3-75 each. Black £2:75 each.

P & P 25p ea.
Also TOPAZ YELLOW £4-50 each,
P. & P. 25p.
Ideal EXTENSION TELEPHONES

with standard GPQ type dlal, bell
;g\d lead coding. £4-75 each P. & P.
P.

DELIVERED TO YOUR DOOR
1 cwt of Electronic Scrap chassis,
boards, etc. No Rubbish. FOR
ONLY £3-50.

Open 8 a.m. to 6.30 p.m. anyday.

CHILTMEAD | _TD

7/9 ARTHUR ROAD, READING, BERKS.

Tel.: Reading 582605/65916

1136

ELECTRONIC
IGNITION KIT

COMPRISES

Everything:—

Ready Drilled Case and Metalwork, Cables, Coil Connectors,
Siticon Grease, Printed Circuit Board, S year guaranteed com-
ponents and a 1ull 8 page instruction leaflet,

WHEN COMPLETE THE UNIT CAN BE FITTED TO
YOUR CAR IN ONLY 15 MINUTES USING THE
STANDARD COIL AND CONTACT BREAKER
POINTS: TO GIVE YOU:—

Instant all weather srarting, Up to 20", fuel saving, Longer

battery life, Higher top speed, Faster acceleration, Spark plugs
last about five time longer, Misfire due to contact breaker,
bounce electronically eliminated, Purer exhaust emission
resulting in less arr poliution, Contact breaker burn eliminated.
Suitable for all petrol engines up to 8 cylinders
PRICE ONLY £12.65

Ready Buwilt Unit £14.85
Unit for Motor

Cycles with twin coils

and twin C.B. Points £19-80
(prices include VAT and post
& packing)

(NOT AVAILABLE IN KIT FORM)

Please state whether Positive
or negative carth units are
required when ordering.

SEND FOR YOUR UNIT OR FULL
BROCHURE NOW

FROM

ICE ELECTRONIC SYSTEMS DEPT P.W.
114 PARK FARM ROAD

BIRMINGHAM B43 7QH




MV

NCORPORATING LASKYS RADIO

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

AUOIOTRONIC Model ATM1
Top vatue 1,000
opv pocket muln

meter. Ral
0/10/50/. /|000
volt AC and DC.
DC current 0-1mA/
00m.,

Comph(o w-lh

test loads.

OUR PRICE £2.95 PRP 15p
AUDIOTRONIC Model ATMS

Jowel movement,
attrectively moulded
case with edgwise
ohms odwltmtm.

Rw /16/160¢
3 'zoov AC,
(2500 wvl. 0-8/30/
300/600V DC.

). 0-300
A DC.
Resistance: x 10 &
x100. —10t0 +16d48.

test leads and data
booklet. Sze: 121 x 73 x 29mm.

OUR PRICE £3.50 P8P 159

MODEL C1092 MULTIMETER

Features 5,000 opv

jowel movement and &

?ood selection of range
nctions. Edgwise

- 0—3/15/150:
1,200V AC
v b—snmoo/soo
DOC {5,000 opv). D!
current. 0-300uA/
3 A. Rumnnct‘
R x 10, 1,000. —10 to +16dB.
omplete mth battery, test leads and
duu klet. Size: 120 x 73 x 28mm.
OUR PRICE £3.75 P&P 35p
MODEL U437 MULTIMETER
10,0000pv. A first

class, instrument
manufectured in

ohms. Complnn with belteries. test
loeds, instructions and & sturdy steet

carrying case.
OUR PRICE £4.95 P&P25p
MODEL TH12

-
20,000 opv. Overloed L=
protection. Slide switch 6
selector. 0/0.25/2.5/10/
50/150/1000V DC. 0/10/ =
50/250/1000V AC. 0/ &1
50uA/25/250mA DC.
OIS%I:’IJGKIBOOKIJ Megohms. - 20 t0
OUR PRICE £5.95 P&P 15p

U4323 MU LTIMETER
20,0000pv. Sim -
unit with audio IF |
oscillator. Suitable

lor ponoul raceiver

umng.

0 5/2. SIIOI I250r

6500/1000V DC.
2.5/10/15/250/500/1000V AC. 0.05/

0.5/5/50/500mA DC. Resistance 5/
50/500 ohms/5/10/100k ohms/1Meg.

HIOKI Model 720X VOM

A versatile,
sccurate messur

0; 1200V
DC. JISI‘IENOI‘IBOI
Current: OGIO 8/
3/80/600mA/3A DC,
0.3/3/30/300mA/

A AC. Resistence:
25/600 ohms/0.5/5/50/500k ohmu/5
Mohme, Decibeis: —10 to +1248B, Size
167 x 98 x 63mm. Supplied comp-

lote with test lsads, spere diode and
instructions.

OUR PRICE £8.00

P&P 20p

U891 Clamp VOLT
AMMETEE
For messuring AC volt-

age and current without
br-kl cicuil Rnn.u

e i
:t; unylng case, IM '

OUR PRICE £10.50 P&P 20p

MODEL 500

overioed protsct-
tion. Mirror scale.
0/0 10/25/

‘IWV DC.
0/2.5/10/25/100/
250/500/ 1000V
AC. OISWAIBISOI
S00mA.

ISG(IB 0 m

me.
OUR PRICE £10$ Carr. poid
Leather case for above £1.76

TMK MODEL TW50K
46 rai mirror
scale. /V DC
50k/V AC
DC Voits: 0.125/
0.25/1.. 25/2.5/5/101 |
25/50/125/250/ [
500/1000, AC Volt
1.5/3/5/10/25/50/
250/500/

000 DC current
25/50uA/2.! 5/5/25/
50/250/500mA/6/
10A. Resistence:

10k/100k/1

x

Meg/
10 Meg ohms. —20 to +81 548

OUR PRICE £8.50
U435 MULTIMETER

20,0000pv. Overioad
rotected. Ru\g:
5mVI2.5/ 10/26/

0/600/1000V

DC 2.5/10/25/!00/
250/500/1000V AC.
Current: 50uA/1/5/
25/100mA/0 5/25A
5/25/100mA/
0 5[2 SA AC. Resist-
ance: 0.3/3/30/300k
ohms. Size: 205 x 110 x 84mm Su,
plied complets with leads, crocodile
clips and steel carrying case,

OUR PRICE £8.75
U4312 MULTIMETER

extremely sturdy
instrument for
general slectrical

30, 667
0 3[1 g?z 5/30/
€ 0/1 /600/
DC & 75mV.

P&P 17p

———

ey

P&P 20p

ilo 3“ 5/7.5/30/
0/

300V AC. 0/300uA/
5/6/15/150/60/

600mA/1/1.5/6A

DC, 0/1.5/6/15/

60/1

1.5/6A AC. 0/200/3k/30k ohms. DC
accurecy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complets with
sturdy metal carrying case, leads and
instructions.

Battery opersted. Size: 160 x 97 x
Q0w Soppired in carrying case com. | OUR PRICE £9.75 P&P 25p
plate with test leads.
OUR PRICE £7.00 PP 20p + KAMOOEN 360 MULTIMETER
MODEL TE300 D oo
30,0000pv. Mirror AC 10kohm/V
scale. Overloed 5" murror scale,

mucnon CIO 5/3/1*- overioad protect

00/1200V od. Ranges: 0.

OIGIJOI‘IZOIEOOI 2,5/|0[§(’)’/2§0/
1200V AC. 0/30uA. 1000V OC. 5/10
6mA/60mA/300mA 50/250/1000V
600mA. 0/8%/80k/ AC. Current:
800k/8 Meg ohms 0.09mA/0,5/5/50
-20 t0 +63dB. 500mA/10A.
OUR PRICE £7.50 Pup 15p | Resstance: 0.1

ALL PRICES
EXCLUDE VAT

Also see following pages

H10KI 750X VOLT-OHM.
MILLIAMETER

: 0-0.3/0.6/
/ mo/sonso/
3/5/!5/50/80/120/
aoo/s

2 0/60u

Curr,

1.5[3/ 1 5[30/ 150[300

mA/B/12A. Rnh(tnc.
/300K /3,

0-3 /30Mohm:
s: —10 to 01768 Ou

Decibel:
0- 3/8[15/30/80!1
4% AC Sensitivity:
opv AC. 4 inch

oy & HDC

. ,000
mater, Buull In protection. Size: 87 x
102x 1

QUR PRICE £11.95  paraop

KAMODEN HM7208 FET VOM
Input Impodmu

M‘!g?III 5/%/ 0

250 000
0/250A/2.5/25/250

OUR PRICE
£14.95 par 30p

370WTR MULTIMETER

Features AC currem

ranges. 20,0000pv.

0/0.5/2.5/10/50/
0/500/1000V DC

10 +62d8B
OUR PRICE £17.50  pap25p

U4317 MULTIMETER

/10/50/260mA/1/BADC.  0.26/
OSIIIBI‘IOI:%OII'MA/‘IISAAC Res-

istance: 0/100/200 ohma/1/3/
30, ohms. Decibels: —6 to +10dB
Battery Size: 210 x 116 x

operated.
mSu ied in carrying case com-
plottmm'l?ds. rryins

OURPRICE £15.00  rar20p

Model HT10084 MULTIMETER

Overloed protected,
shock ﬂool circuits.
t

LB3 TRANSISTDR TESTER
Tests ICO and B

from BV battery.
nstructions supplied.
OUR PRICE
£3.95 par20p

KAMODEN HM350
TRANSISTOR TESTER

C_
f?*\?‘

quatity
instrument to
tost reverse leak
current and DC
current. Ampii-
fication fector of
NPN, PNP, diodes,
transistors, SCR’s
otc. 4" square
cloar scale mater.

OUR PRICE £12.50  rar30p

S100TR MULTIMETER

TRANSISTOR TESTER
00,0000pv. Mirror

:ul- OnvIo-d

. 0/0.12/
6/3/ 12/30/1 20/
! V DC. 0/6/3

"I12/6001Al|2/
300mA/6/12A DC
0/10k/1 Meg/

00 Meg.

—20 to +50dB,
201 —~0.2MFD
cansistor tester measures Al Bet.
and ICO. Complete with mn‘:“u:llom..

batteries and leads.

9.50A

mirror scale. Sensitivity | OUR PRICE £15.95 PP
100kV. ha 2sp,

'1“/'5'5’/'225 o&/zg/ - TE16A TRANSISTORISED

Vel 0C. 2 5/10/50/ AL LI 3 L

vy 'ﬁm‘—ml o3 30°M kx An

DC current;— 10/250uA/2.8/76/250 mm'"""

mA/10A. AC current: —0—10A, - . :' '“;"‘i

to +62dB. Operates from 2 x |sv NOP"“ “v‘v’. e :

batteries. Size: 180 x 134 x 78mm. "’z rend &
OUR PRICE £15.00 P& aop | ssle. 800kH: s

TEGS VALVE VOLTMETER Size: 149 x 149 x 92mm Complets

28 ra DC voits with instructions and leads.

1.5-1 _AC OUR PRICE £8.97 PAP 260

volts 1 61600V,

e Upli MODEL TE20 RF SIGNAL

2001240 GENERATOR . B

stion, Com Six bands. 120kHz—

plete with probe zsoMMz Duat output ﬁ

and instructions. u. nud; mn'n

OUR PRICE £17.50 rar 30p 'ﬂ:,,,,y,_ P Audio

Additional probes svsilas .
RFETE TR AT AN s ot

C15 PULSE OSCILLOSCOPE

For display of pulsed
and pcnoJu: wave
forms in slectronic

Sonmmty at 100kHs
VAMS/mm: 0.1-25.
HOR. AMP. Band-
width: 500kHz.
Sensitivity sy 100kHz
VRMS/mm: 0.3-25
Preset triggered sweep
1~3000usec. Fru runming 20— 200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 116-230V AC.

OUR PRICE £39.00  cCarr. pard

RUSS!AN C116 Double Beam
0SCILLOSCOPE
6 MHz pass band.
Separats V‘I and Y2
amplifiers, Roclmo
ullv 5" x 4 CRT.
red

TEA0 HIGH SENSITIVITY
AC VDLTMETER
10 Meg input.

0 ranges: 0.001/
0.03/0.1/0.3/
1/3/11/30/100/
300V RMS.
Scps—1.2MHz.

0 10 +50dB
Nppll.d complete

with lesds and
instructions.

OUR PRICE £17.50  rar25p

m mllli-:z‘;‘em P
Free mn’v'\m' 3&:‘1 &ﬁi‘

r md smpiitude Calibrator,

and mnvuclion manual.

OUR PRICE £87.00

LB4 TRANSISTOR
TESTER
Tests PNP or NPN

transistors. Audio
Operates

MODEL U4311 Sub-standard
Multi-range Volt-Ammete:
Sensitivity 330
Ohms/Voit AC
and DC.
Acwucy 0 5%
DC. 1% Af
Scate I.ngth
185mm.
300/750uA/
.5/3/7.5/15/
/75/150/300/
50mA/1.5/3/
5A DC. 0/3/
.5/18/30/75/
300/750mA

A AC.
0/300/750mV/1.5/3/7 5/15/
30/75/150/300/750V DC. 0/750mV/
'I 5/3 /7.5/15/30/75/150/300/750V
. Automatc cut out dsvice. Supp:

10/100M ohms.
eSan Banery 80
e rated Suzw 1
140% B0mm. Suppi phate with,
test leads otc.

OURPRICE £13.95  rar2sp

with test leeds, manual
md test certificates.

OUR PRICE £49.00  rar sop

on two 1.5V
batteries. Complete
with instructions etc.

OUR PRICE
£4.50 P&P 20p

U4341 Multimeter &
Tlansis(or Tmer

30;2 150/300[900V
1 5/7 5/30/150/

300/750V AC.

Cu"ml ONIOBI

0 3/3/30/:!00mA AC.

Resustance:

06/2/8/20/50/200& ohmw/2 Mohms.

Battery operated, Supplied compiste

wnh robes, Iud: an nnl urrying
gtu 116 x 216 x 80m

OUR PRICE £10.50 Par 20p

x 265 x 1
1oads etc.
OUR PRICE £17.50  par4op

ARF 300 AF/RF SIGNAL
GENERATOR

m. Compiete with test

kMz. AF are
wave ‘IBN‘IQ‘IJo 100%
are/
P P RF ‘IO()(MI 0
Hz. Output
1V maximum.
220/240V AC opecation Compiste
with instructions and leads

OUR PRICE £29.95

AT201 Decade

ATTENUATOR
SO0RHE K tvormaton
0- ‘l‘l‘lII’B 0.1dB 600 ohms Input
pos rr'l':m.u':\.mBm Size 180 x

OUR PRICE £12.50

MCA220 Automatic
Volug: Stabiliser

t 88125V AC o
o250V AL, Ouipt
(

P&P SOp

P&P 37p

PS1008 Rt
SUPPLY U
Solid state. Ouum
6,9 or 12V DC up
to 3 Amp. Meter to
monitor current.

1nput 220/240V AC
Slu 00 x 82 x

OUR PRICE £11.97

PS200 Regulated POWER
SUPPLY UNIT

Solid state. V.uabl' B
el
:cpn';onl mn'l’nn to S
monitor voltage anc I ~

P&P 25p

Size: 190 x 136 x
98mm.
OUR PRICE £19.95

PaP25p
1137




[SEW] CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTM ENTS EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—other ranges to order. (a di

CLEAR PLASTIC MOOEL S0640
Size: 85 x 64mm

20V DC
S0V DC

300V DC
15V AC
300V AC ..
VU Meter

BERABIRELEIDEONG
BBEEYBIBRBBRNLLE

Y

*ltems with asterisk are Moving Iron
type, all others are Moving Coil

£3.75
£3.70

AL 4
.7
£3.70
£3.40
£3.40

£3.40
BAO

E lO
£3.40
£3.40
£3.40

BoB
mmg

BERRRD
88888

CLEAR PLASTIC MOOEL SW100

Size:

£3.40

CLEARPLASTIC MOOEL S0830
ize: 110 x 83mm

4

10V DC £3.40
20V £3.40
50V £3.40
300V DC £3.40
15v AC £3.65

£3.65
vu Mcl- £3.85

x 50m

sIC‘!'LEI\R PLASTIC MOOFL 45P

Send for fully illustrated brochure.

CLEAR PLASTIC MOOEL 65P
Size: 86 x 78mm

R R aN SR RARRRERRRRAS AR

= DBBBBRBBBQ.»-.»nww.hw.»wuuum

High quality ceramic

construction. Wind-. BO WATTS £2.75 rear 18p
ints ambedded in 150waTTs  £3.50 Pap 18
Heavy duty brush 300waTrs  £4.50 par23p
e, C‘m';:'“" 500 wATTsS  £6.95 papasp
x 1000 WATTS Efg.gﬂ P&P 38p
o hole hx-nq " dismeter shates. | 1500waTTs  £12.50 Papa3p
a“nt LTI UTS 2250 waTTs  £20.95 pars0p
25 WATT |0/25/50/10;/250/5oo/ 5000 WATTS £44.95 pap gy
1000 Ohms 15 pap10p
,580‘5',“", 10/25/501!00/250/500/ CP110 CHASSIS PUNCH SET
E‘I 62 par 10p
100 WATYT |/5/|0/25/50/100/250/
500/1000/2500 Ohm
£2.34 P&P 150

ALL PRICES
EXCLUDE VAT

Also see previous page
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£4.55
€433 3.
2.7
i 4 &
£3196 i
£3.95 2.7 )
£3.95 £2.6! BAKELITE MOOEL S80 Enlarged Window
£3.95 £2.8 Size: 80 x 80mm 9e
£3.95 300V AC .. £4.00 £2.6 :
£3.95 VU Meter £4.75 26 =i
EOGWISE MOOEL PE70 3 .70 o
Size: 90 x 34mm 2.6 175 £
2.6 00 £3.0¢
50uA . €4.15 .
100uA 295 28 4 o
200uA £75 28 o5 =y
e e 26 65 €3
100.0-100uA .. £3.85 22 s =
o0V ac 559 CLEAR PLASTIC MOOEL 38P £4.05
g ize: 42 x m
oo o BES = e CLEAR PLASTIC MOOEL 52P
MOOEL E0107 EOUCATIONAL METER 270
Size: 100 x 90 x 150mm including terminasls 5,80
A 1 hi ol £2.75 .9(
rm;::". c?)il i&n’:‘nm’; . s -, £2.65 K
idest for school experi- £2.50 .25
ments and other bench 2.50 .75
applications. 3" mirror 2.50 &i
scale. The meter move- £2.50 7
ment is easily accessible £2.50 .7
1 ('!:gnonnull internal %558 ;
worki ¥ g
2.50 £2.50 7
SO0uA .. . £7.60 2.50 £2.50 )
100uA . £7.05 £2.50 £2.50 i e el £2.85
50-0.50uA oA QR S——— £2.50 £2.50 175 1A AC
1ADC . £6.55 £2.50 £2.50 7S A AC
SA DC £6.55 £2.50 £€2.50 175 10A AC
Wh 0 BB BNStio: g%l ms 0 g3 2g E 2
RVBE 10 B nmvee . gugl e Ll g3 = AC
50v OC €665 1ANNBADC . £7.70 | Jon0C 220 i L 65 Size: 80 x 80mm
15A OC . £2.50 £2.55 05
CLEAR PLASTIC M o 20 e g
B IR Tvse 50 £2.90 0
4.8 : i
4.7 CLEAR PLASTI i
.:; 59 x 46mm g
::7 ?%A' 8
o 200uA i
4.3 A '8¢
4.3( 50u i
43 100-0-100uA -
4.3 @ A DC 8
4.3 A DC i
4.3 A DC /85
4.3 g5 | 15 OC /85
4.3 82 | 30a0c 85
4.3 -85 { 50a0C 85
4.3 5o sV DC /85
43¢ ‘o0 | Jovoc .85
4.3¢ % | 20V ¢ /85
4.3 POSTAGE & PACKING 15p 300V DC .. £2.85
AUTO TRANSFORMERS YAMABISH! VARIABLE
1" v,
L Py arauiogt®® 1P o step down. | vt TAGE TRANSFORMERS

Excellent %ualit&‘n low cost. Input:

230V 50/60Hz. t 0-260V.

MOOEL S260 BENCH MOUNTING
P&P N

A
40A

a

Solar Cell included.
OUR PRICE £1.30

Handy SWR mater for

No Soldering required ANl connect-
made with spring clips. Kit includes
parts and wire including ear-piece.
Wil receive all normal broadcasts on

Medium Wave 535—1805kH2. Oper-
ates from standard 9V battery or

SWR METER Model SWR3

P&P 3

Carefully m.chmod t ade nnl
Contains 0 °§IF

/8" nchos comphu vnlh gnppu
and sccessories.

OUR PRICE £3.00 P&P 40p

BVDS Vernier TUNING D1AL
App. 7: 1 ratio planetary
drive vernier dial. Log
scale 0 Y
Blank scales 1-

Oisl size 128 x 76mm. Overait sre
190 x 117 x 41mm. deep ncluding
knob and coupling. %' diam. shaft

OUR PRICE £1.62 PaP 15p

transmitter antenna align.
ment, with built.in field

acy
5%, impedence 52 Indic-
ator 100uA DC, Full
scale 5 section collapsible
Ira::‘nnl Size 145 x 50 x

OUR PRICE £4.25

P&P 25p

SUPER VALUE
TOP QUALITY
TRIO
equipment

TRIO JRS99 RECEIVER

2] Feal
1 PPN » -
22 -Tan'e
Nine wave-bands covering 1.8—29.7
Hz WWV

MNx 'l“-—“GMHx-nd
SSB, CW, AM and FM. AF output is
more mln 1 watt. S Meter. Squeich
controt. BFO, Varable AF and RF
:ontvoh. a4 |6 ohm output and‘

owser requirement 100/
2‘0 AC 12/‘HV . Swze: 270 x
140 x 3|0!an
o
Our Price £132.50 527

TRIO 9R590S RECEIVER

Four bands cover:
MMz continuous
read on 10, 15, 20, wmwomm.
volve plu: 7 diode circuit. 4 to 8
ohm output and phone jack. SSB—
CW, ANL, vanabln BFO. S Meter and
separate band spread dial. IF freq-
uency 445k Hz, sudic output 1% watt,
Variable RF and AF gain controls.
115/250V AC, with instructions.

OurPrice £42.50 2

ur L PAIO
TRIO TR2200 TRANSCEIVER

Fully transistor.
ised abls

VHF transceiver
Will transmit and
raceive on six
channaels between
144-146MHz.

1 watt trans-
mitter. 12V DC
internal or l)(l

Baiein

ilt-in cl lrw
for Ni-Cad calls.
Powsr/volume
switch, nudch control, channel sei-
ector, mic. socket, sarphone/externsl
spuku socket. Complete with micro-
phone and un& 165 32
crystals. Size: 134 X 58 x 180mm

OUR PRICE £79.50

BELTEK W5400 CAR
TRANSCEIVER

-

Can.pnd

tput 10W
and 1W switchable. Conlvoh On/oft/
volume, squeich and channel select.
ov |nl.nu| 3 . Complete

th dynamic mic. PTT switch, three
wts of crystals for 144.48, 144.6 and
145MHz, mounting bracket and ins-
tructions. Size: 'a) x 70 x 220mm.

OUR PRICE £75.00  pap s0p

SKYFON 100mw

OUR PRICE £24.95 per pair
P302 Two Channet 300mW

OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt
OUR PRICE £71.25 per pair
P&P 50p per pair

NB, Licence required for use in UK

KEG630 3 Station INTERCOM

\\\\ - >~ Y

\/

Mmter snd two sub-stations. Can be
used on desk o¢ wall mounted. Comp-
Iote with cabis and batteries

P&P 50p

OUR PRICE £5.25
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INCORPORATING LASKYS RADIO
AND G. W. SMITH & CO. (RADIO).

LHO02S§ STEHEO HEAOPHONES
Light weight head

phones with

ear pioces. 4, IS ohml

20—20.000H

Complets mth 6"

iead and plug

OUR PRICE

£1.97 Par 30p

TE1018 Oeluxe Mono High
Impedence Headset.
Sensitive magnetic

headset with soft ear

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCMES

RECORO OECKS
BSR McODNALD

with

hensrve -ny 1o follow instructions -nd
covered by full guarantes.

Post and Packing 15p per kit.

£1.65
ohms {600 ohms DC} !
Fv::unc rnz‘;nn o g;ozg

00 -4, Hz. £1.09
OUR PRICE £2.25 P&P 30p  £10s
OHO02S STEREQ HEAOPHONES £1.06
Wonderful value 99p
and excellent g:
??.«'1.%?,?..4"“\6,..,' 80
able head ba .
'2'35'-‘?3‘035 C

, 2. =

Compl ith — "
sy e

OUR PRICE £2.25 P&P 30p
TE1035 Stereo HEAOPHONES

Low cost with exc-
sllant response. Foam
rubber earcups. Adjust
able headband. 8
impedence. Frequency
response ZSHz—IBkH:
Complete with cabi.
and stereo jack plu.

lu
OUR PRICE f£2. 60 P&P 30p

SH80V MONO/STERED
HEAOPHONES

Volume control for

each channel. 4/16 ohm,
impedence. Frequency
response 20Hz— 18k Hr
Complete with 101,

coiled lead and jack plug

OUR PRICE £4.97 var 30p

BHO01 HEAOSET and Boom
Microphone

Moving coil. idesl

for language

teaching.

communi- 9

cations etc.

Headphone /mpedence 16 ohms M.

AT30 Photo cell switch unit...
ATS50 400W triac hight
dimmer/speed control........
ATSE 2,200%V triac light
dimmer/speed control......
AT60 1 channel light control..
ATES 3 channel light control..
GP304 Circult board
GP310 Stereo pre-amplifier
for use with 2 x AF310

eriat amplifier 4
HF395 broadband serlal amp. £1.77

104,5/15V D!

Amateur Electronics by Josty-Kit,
the professional book for the amateur
~covers the subject from basic prin-
cipals to advanced eloctronic techniq-
ues. Complete with ¢ t board for
AE1 to AE10 above.

OUR PRICE £3.30 ino vaT
P&P 25p plus VAT,

07556 OIGITAL CLOCK
MECHANISM  ~ a3~
Features

24 hour
alarmn
setu
on/ot
and auto =
slarm “sleep switch Hluminated rot-
sry dial with hours, minutes and sec-

rophone impedence 200 ohms
OUR PRICE £5.95 P&P 30p
SPECIAL BARGAIN!
PHONIC 10 Two Way Speakers
Matched pair
B R

al ¥ \
ol Wl’ > qt
Incorporating e
:’z. h‘w uni
gg"':;zm '
lmo.mS‘u"o':p;:B x B /
228 x 110mm. ¥
OUR PRICE £8.85 par  PaP 50p
SPECIAL BARGAIN !
STEREOSOUNO SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish, Size:
J68 x 229 x
190mm. 8 ohms.
8 watts RMS, 16
watts ru .
Complete with
Din

OUR PRICE £12.85

P&P 50p
AUOIOTRONIC CRITERION

SPEAKERS

High quality three way
aker system offering

a performance better

units. Teak finished

w.m dark honu

Frequency response

40Hz 20 Hz 8 ohml impedence,
Ma)umum owu 20 watts. Size: 476
x

OUR PRICE £27.50Pr, pep 1

onds. A ly turns off radio,
TV, light etc. and with auto-switch-
r? will turn on in when required.
240V AC operation. Switch rating
250V -3 Amp.

OUR PRICE £5.95

PP 30p
SPECIAL
BARGAIN!
FERGUSON
3406 HI-FI

H-nh quality 2 way speaker systems.
25 Watts. 4—-8 ohms. 40Hz—18BkHz.
Size: 560 x 340 x 255mm. approx.
Wood grain finish with black fronts.

OUR PRICE £26.95 R. pap £1

£4.95

W
o

SINCLAIR
CAMBRIOGE
CALCULATOR
To build yourself
Complete kit of parts
with step by step
tnstructions 10 hu'ld
a full specification
pocket sized
caiculator.

OUR PRICE £24.95 P&P tree
ALSO AVAILABLE READY BUILT
Recommended Price £29.95

OUR PRICE £27.20
Also available—

SINCLAIR EXECUTIVE
Recommended Price £39.00

OUR PRICE £35.45

SINCLAIR EXECUTIVE
with MEMOR
Pnco £49.00

P&P 25p

P&P 25p

SBN BIZ35553383
58 835885814

i

OUR PRICE £44.50 &P 25p

SINCLAIR Project 80 Modules

Stereo 80 Pre-Amplifier.
Active Filter Un:

Transtormer for

SINCLAIR Project 80 Packages
2 x Za0/Stereo 80/PZS.
2 x Za0/Stereo BO/PZB.
2 x Z60/Stereo 80/PZ8.
POST & PACKING 35p each.

H OIWD/ADC K7€
610/TPD/ADC K8,

GARRARD
2025TC/9TA-HC/D.
S| Mk3/G80Q.

AUOIOTRONIC AHA101

Stereo Headphone Amplifier
All silican,
transistor
amplifier oper |
ates from mag |
netic, cerams
©or tuner
inputs with
twin stereo headphone oulpuls and
separate volume controis far each
channel. Operates from 9V bartery.
INPUTS: 5mV and 100m

QUTPUT: 50mV per ch.nnd

OUR PRICE £8.50 P&P 20p

RANK DOMUS’
80D2000.
BA4000.
BD6000.

1021 Stereo Listening Station
For batancing
and gain seloction

of loudspeakers s
with additionat !
hcili lor stereo

headphone

sw-lchmq Two
gain controls, speakers on-off dide
twitch, stereo headphons sockst.

OUR PRICE £2.25 P&P 15p
MP7 MIXER-PREAMPLIFIER

5 Microphone

WHARF inputs each with .
du 6660
Eiiea o it COT
maxi
faciiities. Battery operated Sue 235
AUOIOTRONIC % 127 x 76mm. Inputs Mics. 3 x 3mV
Phono. M.
LOW NOISE CASSETTES om0k, Bhane Cermne 00m
Mg £2 %0  £rps | Me. Output 250mV 100k,
€90 g;;g .z E:ggg OUR PRICE £8.97 P&P 20p
20 ) b )
tl:\‘UOIOTRONIC EA41 REVEHBERATION
Cr02 CASSETTES vl
TYPE 10 25 ontained
CRE0 €272 £19.12| Pamistorised.” J @ g
CRoe B33 (08 £222] | pevtery operaten P

AUOIOTRONIC
8 TRACK CARTRIOGES

TYPE Each 10
85p £ £7.50
BOM £1.15 £5. 40 £10. 25

P&P Cassettes 3; artridges
OVER 10 of 'llgov POST FR ?El

EM1 LOUOSPEAKERS
Mode! 350 13 x 8" with

RUHG Reflex Horn Speaker
Built-in driver

unit, Impedence

16 ohms. Power

rating 10W.

Retponse 380-

7000Hz. Size

app. 6 x 6.

Weather ond

shock protected.

OUR PRICE £4.97 P&P 30p

single

20-—-20,000Hz. 15 watts
RAMS. Avallable 8 or

15 ohms.

OUR PRICE

£7.25 each PaP 37p
Modet 450 13 x 8" with
twin tweeter/crossover. g
55—13,000Hz. 8 watts S Al
RMS. Availabie 8 or 15 ahem

OUR PRICE £3.62 each P&P 25p

Simply plug in -

Microphone, QuItsr etc and v tput 10
your nmpln(m Volume control and
depth of reverberation control. Beau-
walnut cabinet. 184 x 77 x 108mm,

OUR PRICE £7.50 P&P 20p

Model A1018
FM TUNER

6 transistor high
pE

3! 3

Gouble Tuned
discriminator, i

For use with most amplifiers. Covers
88—108MHz. Powered by 3V battery.
OUR PRICE £9.65 P&P 30p

Stereo multiplex adapter £4.97 extra.

ALL PRICES

8 LEICE RSHIRE

EXCLUDE VAT

CALL INTO YOUR
NEAREST BRANCH
OR ORDER WITH
CONFIDENCE BY
MAIL ORDER

CENTRAL LO

10 TOTTENHAM CT RD 01-637 202
17 TOTTENHAM CT RD 01-636 371§
33 TOTTENHAM CT. RD. 01-616 2605
42/45 TOTTENHAM CT. RD.  01-616 0845

87 TOTTENHAM CT. RD. 01-580 3739

157/8 TOTTENHAM CT. RD.  01-580 0670
21 OLD COMPTON ST. 00437 9369
JLISLE ST. wQ2 00-437 8204
34 LISLE ST. wQ2 01-437 9155
118 EDGWARE RD. W2 01.723 9789
193 EDGWARE RD. W2 01-723 8211
207 EDGWARE RO. W2 01-723 3271
31t EDGWARE RD. W2 01.262 0387
348 EDGWARE RO. W2 00.723 4453
382 EDGWARE RD. W2 01-723 4194
109 FLEET ST. EC4 013535812
152/3 FLEET ST. EC4 01-3$3 2833
378 HARROW RD. W9 01-284 9530

86 SOUTH ST. ROMFORD 70-20218

SURREY

1046 WHITGIFT CENTRE, CROYDON

01-631 3027
27 EDEN ST. KINGSTON 01.545 7845
32 HILL ST. RICHMONO 01.948 1441

KENT

$3/57 CAMDEN RD., TUNBRIDGE WELLS
0892.23242

45 MARKET PLACE. LEICESTER
0533-537478

ALL BRANCHES OPEN FROM
9am to 6pm MON. TO SAT.

HEAD OFFICE AND MAIL

| ORDER DEPARTMENT

AUDIOTRONIC HOUSE.

| THE HYDE INOUSTRIAL ESTATE.

THE HYOE. LONDON NWS 6JJ
TELEPHONE: 01-205 3735 & 5651

MAIL ORDER SPECIALISTS

We ofter a speedy and efficient
service by mail order.
Remember to add 10 % VAT to
total value of goods including
(1 gc and packing and send
cash with order to head office
TO AVOID DELAYS PLEASE
PRINT NAME ANO AOORESS
CLEARLY IN CAPITALS.

BARCLAYCARD
& ACCESS

= Holders welcome
call into any branch
& or tetvphone your
orderto headoffice
CREO!IT TERMS available for
Peisonal Shoppers on sales of
£50 and over

BARGAIN CENTRE

Many speclal clearance offers
and end of stock lines at

87 TOTTENHAM COURT RO.
fOR PERSONAL SHOPPERS

EXPORT Personal exports
arranged for over: s visitors
at all our branches

Goods despaiched to sl parts

of the world through our Export

Mait Order Department
Immediate attention given to
orders,

CHEQUES ACCEPTED
FROM PERSONAL
SHOPPERS ONLY WITH
BANKERS CARD.

Alt prices correct at .
12-2-~74 but subject =,

10 change.
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The Sinclair Cambridge...
no other calculatoris so powerful
and so compact.

Complete kit-£24-95! ...

. Features of the Sinclair
The Cambridge — new from Cambridge
Sinclair ' ‘ #Uniquely handy package.
The Cambridge is a T 41" x2”x 1", weight 3} oz.
new electronic AL —— - § > ¥ Standard keyboard. All you
calculator from Sinclair, = needforcomplex calculations.
Europe's Iargest *Clear-last-z_antry fga‘ure. )
¥ Fully-floating decimal point.

calculator manufacturer. :{e':u”ebﬂaictl ig | point
It offers the power to . i -
handle the most complex ol DREaloNs it -y <. Eal

} - p with constanton all four.
caICUIat'Onsgm a ¥Constant acts as last entry
compact, reliable package. in acalculation.
No other calculator can ¥ Constant and algebraic
approach the specification logic combine to actas a
below at anything like the limited memory, allowing
price —and by building it

complex calculationsona
yourself you can save a calculator costing less
further £5-50!

than £30.
% Calculatesto 8
Truly pocket-sized
With all its calculating

significant digits, with
exponent range from

capability, the Cambridge 10-2°to10_’9. o
still measures just *Clear, bright 8-digit
41" x 2" x 11" That means display.

% Operates for weeks on
four U16-type batteries.
(MN 2400 recommended.)

you can carry the Cambridge
wherever you go without
inconvenience —it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied — all you
need provide is a soldering iron
and a pair of cutters. Complete ,
step-by-step instructions are
provided, and our service department
will back you throughout if you’ve any
queries or problems.

Total cost? Just £27-45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 — so you're
saving £56-50 ! Of course we’'ll be happy to
supply you with one ready-assembled if

you prefer —it’s still far and away the best
calculator value on the market.

1140



A complete kit!

The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble

your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents:
1. Coil.

2. Large-scale integrated circuit.

3. Interface chip.
4. Thick-filmresistor pack.

5. Case mouldings, with buttons,
window andlight-up display in

position.

6. Printed circuit board.

7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on —then you'llget more
thanyourmoney’s worth,

Butif you want to get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

\!{&

it
10

W
i

A
)i\‘

» iit
\y
‘ﬁ

\

How ? It's all explained in this unique
booklet, written by aleading calculator
design consultant. In its fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations.

— g | — [

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Reg. no ;699483 England

VAT Reg. no: 213 8170 88

Why only Sinclair can make you this offer

Thereason’s simple ; only Sinclair— Europe’s largest electronic calculator
manufacturer — have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
Butthatin itself wouldn't be enough. Sinclair aiso have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

it seemed only logical to combine the knowledge of do-it-yourself kits with the

knowledge of small calculator technology.
And you benefit !

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return yourkit within 10 days, and
we'llrefund your money without question. All parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculator for one year.
Simply fill in the preferential order form below and slip itin the post today.

Pricein kitform: £24-95 + £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)

PW 4/74
To: Sinclair Radionics Ltd, London Road,

Stlives, Huntingdonshire, PE17 4HJ

Please send me
["]aSinclair Cambridge calculator kit at

l
i
I £24-95 -\ £2-50 VAT (Total: £27-45)
l
|
I

Name

[Ja Sinclair Cambridge calculator ready
built at £29-95 -\- £3-00 VAT

Address
(Total: £32-95)

*| enclose cheque for £ , made l

outto Sinclair Radionics Ltd, and
crossed.

*Please debit my *Barclaycard/Access
account. Account number

I *Delete as required. *

PLEASE PRINT
h—-———————————————— J
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SAFETY FIRST

TO encourage safety in the mere presence of electrical,
electronic, radio or television apparatus, let alone
during their operation, is not only laudable but vital. Hence
the British Electrotechnical Approvals Board for Household
Equipment (now affectionately BEAB) is extending the
BEAB Approval Scheme to include audio and radio
products including record players, radios, radiograms,
mains/battery portable receivers with (curiously) *con-
tinuously rated audio outputs up to 6 + 6 watts stereo or
10 watts mono''. Manufactured equipment that is licensed
to bear the BEAB approval marking has to be first subjected
to some detailed and stringent tests at the BSI laboratory.

The specification for the tests, detailed in BS 415: 1972
(with amendments), highlights for the more casual of the
manufacturers, and probably some of the amateur con-
structor fraternity, areas of potential risk in mains driven
equipment that all too often are taken for granted. There
are, of course, extreme cases like the ladies' dangling
necklace test and the test which inserts artificial fingers
into apertures almost in determination to find live contact.

Generally the scheme is an excellent one. In most British
equipment, that is designed and manufactured by
responsible people, it is unlikely that no thought will be
given to hazards such as shock, fire risk, ionised radiation,
implosion and the like.

What has been needed is some form of yardstick by
which a known hazard can be measured. Let us not be
carried away by any thought that this standard is for manu-
facturers only. There are frequent cases where more strict
attention to detail is needed by everyone who has mains
driven appliances or electronic equipment.

We have only one serious complaint: that is the use of
graphical symbols to indicate the nature of the supply
(a.c. ord.c.) and to indicate live terminals. To the uninitiated
layman, technical symbols mean nothing and he will not
be inclined to buy BS3939 to find out before operating his
new purchase.

Eisewhere in this issue we have highlighted only a few
of the points in BS415 that we feel the general public need
to know about. It is stressed that the detailed specification
is designed to cover most contingencies of normal opera-
tion; we recommend manufacturers, suppliers and users
to refer to this for more information.

M. A. COLWELL—Editor,

= The May issue of Practical Wireless will include

= a special pull-out feature to make a handy

- booklet “Guide to Long Distance Reception of
Radio and TV", (useful for locals, too!). Also
appearing will be constructional projects: the
medium wave ‘‘Mini-Pop” (goes in a jacket
pocket); an audio booster and power supply to
enable you to hear cassette recordings in the
car; a trace doubler to enable you to convert

= a single-beam oscilloscope for four displays.
We shall also be giving first details of a super
new project that we know will appeal to sports
fans all over the world. Don't miss out—order
your copy regularly NOW. 2
(All advanced details are subject to the current =
national industrial situation).

Further details on page 1167
MmN T
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NEWS...

Export sales of
British made Dolby

N -a recent statement Phoenix
I Videosonic Ltd., of Braintree,

Essex, Europe’s only manu-
facturer of Dolby Noise Reduc-
tion Units announced significant
export sales to Europe, North
America and Japan.

A Videosonic spokesman stated:
“Videosonic leads the world in
the technical specification of its
equipment: in the PD4 we have
introduced a new high level
Dolby ‘B’ circuit providing a
unique range of over 95dB be-
tween noise and 0-1% distortion.
At this time the PD4 represents
the ultimate way to take the
PSSST! out of tape.

To further extend our lead in
the World Hi-Fi market, the
PD2b has been introduced as the
world’s first battery operated
Dolby Unit, allowing ‘field’ use in
the most rigorous conditions. The
integral microphone pre-amplifier
makes this an ideal unit for re-
porter or similar usage.

World recognition of Video-
sonic technical manufacturing
competence has been most encour-
aging, and we can only take
pride in our immediate penetra-
tion of the Japanese market in
the face of very strong local com-
petition. We are advised that our
range of Dolby products will be
displayed and demonstrated in
the top 850 Hi-Fi Retail Shops in
Japan, and that local response to

" date has been very positive. Our

first shipment to Japan leaves
this week.

Portable Fluorescent
Lamp (March P.W.)

ILL readers please note,
‘}s/ that the transformer

specified is now no longer
available. An improved trans-
former is available from Messrs
G. F. Milward at 77p plus 20p
p & p. This includes full modific-
ation details and uses fewer com-
ponents. A 21 in. 13W tube is
available at 50p + 20p p & p,
and it is claimed that this tube
gives a greater light output than
the 15W tube. S.A.E. to G. F.
Milward for further details.



NEWS...

NEWS...

Collector’s Bazaar which is being held in the Palm Court.

IF you are in the “Ally Pally” area on March 24th, pay a visit to the

This is a five-bazaar event which includes militaria, vintage post
cards, vintage toys, transport relics and, of most interest to our readers,
vintage records, horn gramophones, phonographs and probably some

items of vintage radio equipment.

Practical Wireless visited one
of these bazaars held at St. Johns
Wood a few months ago, and it
was there that Colin Riches pur-
chased an Edison “Gem” phono-
graph to be featured in a future
“Going Back.” :

If any readers want to find out
the details of hiring a stall at the
bazaar (£3-50 for the day) con-
tact the organiser John Carter,
Smewins, Shottesbrooke, nr.
Maidenhead, Berks, SL6 3SR
(Tel. Shurlock Row 539).

Otherwise, put on your cycle
clips and pedal along to Alexan-
dra Palace, Wood Green, London
N.22, on March 24th. They’'ll let
you in at 1 p.m. but be sure to
have your entrance fee of 30p at
the ready.

NEWS...

R and TV

Components Lid.
N therr March advertisement,
l the price of postage and pack-
ing for the “Stereo 21" should
have read £1-60. Apologies to
R and TV Ltd.

Hi-Fidelity 74

I-FIDELITY 74 is a rival
H exhibition to the Sonex

show. It will be run at
the same time and held at the
Heathrow Hotel, Bath Road. It’s
the idea of -Malcolm Blockley
who is the Hi-Fi Division Sales
Manager of Pyser-Britex Ltd.—
the sole UK distributor of
Marantz, Teledyne and Kensonic
equipment.

The organiser states that this
show has been arranged because
many manufacturers are- fed-up
with trying to demonstrate their
products in small, cramped hotel
bedrooms.

Hi-Fidelity 74 will run from
March 27th to 31st inclusive but
the first two days will be for the
trade and press only.

Public Address Exhibition

Readers who have an interest
in outdoor activities, such as
rallies, will be planning events for
the coming season. To get up to
date on public address installa-
tions, it would be worthwhile to
visit Sound '74, the international
exhibition of the Association of
Public Address Engineers. A lec-
ture programme will be held con-
currently on p.a. design, building
acoustics, microphones, and the
financial side of public address
work from the practical point of
view. '

The A.P.A.E. has received more
stand space bookings than pre-
viously, but there are still a few
left for those who wish to come
in at a late stage, including sup-
pliers of disco equipment.

Admission is free to all in-

terested persons: tradesmen,
manufacturers, buyers, and users
of public address and allied equip-
ment in the entertainments busi-
ness. Tickets can be obtained
from exhibitors or from the
AP.AE. Secretariat, 6 Conduit
Street, London WIR 9TG.

The scope of activities covered
is extended to include audio-visual
effects.

Overseas readers will be in-
terested to learn that the A.P.A.E,
are exhibiting in Hall 9A at the
Hanover Fair from 25th April to
3rd May 1974 and at the
I.C.ET.I.A. exhibition at Mel-
bourne, Australia from 7th to
11th October

Practical Wireless will be on
show at the Hanover Fair.

Blast them out!

N order to reduce the effects
I of interference from an East
German station at night, the
BBC has increased the transmit-
ting power of the Radio 4 Moor-
side Edge transmitter to 300kW,

UK wavebands and frequencies

which shows the frequencies and wavebands allocated to broad-

THE BBC Engineering Department have issued a useful data sheet -

casting in the United Kingdom. Below we give the details from

that sheet:
Band Frequencies Service
Low frequency (l.f.) 160-255kHz (1875-1176m) h

(long waves)
Medium frequency (m.f.) 525-1605kHz (571~187m)

(medium waves)
High frequency (h.f.) 3950-4000kHz (75-m band)

(short waves) 5950-6200kHz (49-m band)

7100-7300kHz (41-m band) >a.m. radio

9500-9775kHz (31-m band)

11700-11975kHz (25-m band)
15100-15450kHz (19-m band)
17700-17900kHz (16-m band)
21450-21750kHz (13-m band)
25600-26100kHz (11-m band)

Band I (v.h.f)

Band Il (v.h.f) 88-97-6MHz
Band II1 (v.h.f))

Band IV (u.h.f.)

Band V (u.h.f.)

Band VI (s.h.f.) 11700-12500MHz

(11-7-12-5GHz)

41-68MHz (channels | to 5)

174-216MHz (channels 6 to 13)
470-582MHz (channels 21 to 34)
614-854MHz (channels 39 to 68)

405-line television
f.m. radio
405-line television
625-line television
625-line television
Not yet in use for
broadcasting
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in drizzly rain. vou put on the windscreen wiper
One sweep is sufficient, so you switch it off. Five.
ten or fifteen scconds later the windsereen needs
another wipe, so vou switch on the ‘wiper again for
another single stroke. ‘This could go on for some
time and tends to be wearisome
The circuit here described  saves this  tiresome
routine and allows vou to relax in the automation
of a variable time-sweep wiper. Although the circuit
i1s designed for wiper motors with automatic parking
facility. there is some information at the end of the
article which will be helptul to those who have
wiper motors without this facility

IMAGINE. the situation: you are driving your car

A UARIABLE
TIIME SWEEP
WINDSCREEN
wIPEn P.S.COLLINS

Fig. 1. Circuil of the Quickwipe
for avehicle with a POSITIVE
earth system. Il is essenlial lo
be quite sure which side of the
ballery is connecled to chassis.

Chassis

Fig. 2. In this circuil for a
NEGATIVE earth system,
different transistors are used
and capacitors and diodes are
reversed compared lo those in
Fig. 1.

1144



Figures 1 and 2 are the circuits for positive and
negative earthed vehicles; the difference lies only
with the active components and reverse connection
of the polarised ones. The circuit action remains the
same. Trl and Tr2 form a multivibraltor gencerating
a pulse of fixed length with a variable repetition
rate. VRI allows this rate to be ‘varied between
approximately 3 and 30 seconds. Tr3. 4 and 5 form a
pulse amplifier to drive the wiper motor

The fixed pulse length is 33 sccond which s
sufficient time to drive the motor long enough for
its internal switches to take over the drive and thus
return it to the park position. Switch S1 is centre
off. One switch. Sib. switches for continuous opera-
tion. earth being directly applied to the motor

In the other position. Sla. applies 12 volts to the
circuit and Sib connects the motor as the load for
the pulse amplifier. The vehicle wiper switch may
now be regarded as redundant. or left-in the circuit.
as desired.

CONSTRUCTION

The whole unit can be comfortably housed in a
die-cast box measuring 3!'s x 134 x 114 in. Figure 3

Case earthing
via tixing bolt

Terminal block

o Y

Transistor must be L7 T T
insulated from lid \'-./ 7
e

Printed circuit

board \

o)
€ B

)
B A C
% Vehicle
chassis
Terminai block
— No12V
Ignition
Wiper switch
L-(] motor
a.(] [).b
0 o
S1 =" Vehicle
Increase delay ¥ chassis

Fig 3, left, shows PCB actual size and component layoul for POSITIVE
earth unil. Fig. 4, above, illustrates external wiring of Quickwipe

shows the printed circuit board. TrS is mounted on
the lid with insulating washer and bushes. All leads
from the circuit board and Tr§ are connected to
a five-way terminal strip fixed to the side of the
box. This enables easy connection to the vehicle's
wiring, as shown in Fig. 4.

Confirm the chassis polarity of the vehicle before
constructing the unit. then use Fig. | OR Fig. 2 as
appropriate. .

e

Box lid, with output transistor, removed to show PCB which is norm-
ally bolted into box, as in Fig. 4.
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* components list

Resistors

R1  6-8k(2 RS  220kS2

R2 . 100k2 R6  4-7k2

R3 220k} R7  470Q

R4  6-8kQ2 VR1 2MQ linear

Resistors 10% W except R7 3W
Capacitors

C1 1000uF 25V C2 16p4F 16V C3 4-7uF 16V
Semiconductors

D1 9V zener 400mW D2 1N914
Positivée Earth  Tri—4 AC128 Tr5 OC35

Negative Earth Tri—4 BC108 Tr5 2N3055
Miscellaneous
S1, Double pole—double throw switch, centre off.
Diecast box (RS Comps.—'‘Box- 992"). Printed
circuit board. Insulation kit for Tr5. Five way
terminal block.

NOTE: It may be possible to arrange the fixed
pulse length to correspond with the time taken for
the wipers to travel one complete sweep, in the case
of wipers without the self-park facility. This could
be achieved by altering the values of R3 and C3.
These points are offered only as helpful guides.
The author has conducted no tests in this regard
and cannot therefore give any facts regarding
accuracy or success. ]
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N operation of the class A output stage generally

IN THE
APRIL ISSUE

CLOSED-CIRCUIT TV

g Next month we start a new series aimed at
giving an essentially practical account of closed-
circuit TV equipment, its use and the servicing
techniques required. To start with, the basic
element in CCTV work, the vidicon camera tube,
is explained along with its basic circuitry.

TRANSISTOR FIELD TIMEBASES

Fully transistorised field timebases have been
around for some time now, particularly in colour
receivers, and have proved to be generally very
reliable. Nevertheless it is time we took a look at
common faults and their causes, also at the

used,

THE DIODE DROPPER

The use of a diode dropper in the heater circuit
reduces heat dissipation and is also cheaper
than using a completely resistive dropper. The
action of the diode dropper circuit is often
misunderstood however, which can lead to the
use of an incorrect accompanying resistor value
and damage to the valves in the chain. The
circuit action will be explained and the procedure
for determining the value of the accompanying
resistor given, either for designing a new circuit
or for working out a diode dropper substitution
for an existing set.

SERVICING TELEVISION RECEIVERS
The next chassis to be dealt with by Les Lawry-
Jdohns is the Pye 169 single-standard mono-
chrome chassis and its derivatives, the 569, 769
and 173.

PLUS ALL THE REGULAR FEATURES

Detalls of the April issue are subject to the current
national situation at the time of going to press.

|
T ottt !
(Name of Newsagent)

Please reserve [ deliver the APRIL issue of
TELEVISION (25p) and continue every month until
further notice.



GUIDE TO

muiti-range

test meters

were so expensive that, in the radio and TV

trade, at least, one was shared between several
engineers, the losers having to make do with wet
fingers and neon screwdrivers! Test meters are now
relatively cheap so that no enthusiast or handyman
can really afford to be without one; whether it be
for attending to the Hi-Fi system, fixing the car, or
even sorting out a fault on the front door bell
Despite their simplicity in operation these meters
can deceive the unwary and so it is hoped that a
little basic theory will be of practical assistance.

The multi-range test meter commonly contains
ranges such as AC and DC voltage, DC current and
at least one resistance range. Other functions may
be included on the more elaborate instruments but
all use the basic meter movement plus the switching
of various internal components in or out of circuit.

IT does not seem many years since test meters

The DC Voltmeter

The meter movement fitted to most modern test
instruments needs a current of something in the
range of 1 to 1/100 of a milliamp to move a pointer
across the full extent of the scale. The theoretical
circuit of the basic meter movement is shown in
Fig. 1. The “internal resistance” is not an actual
resistor, but is the resistance of the coil of wire
in the meter movement. From Ohm’s Law, (volt-
age=current Xresistance) this 1mA meter move-

ment shown will require a voltage of 0-1 volt for

full scale deflection, (1/1,000X100/1=0-1 volt). This
basic meter could therefore be used to measure
voltages of up to 0-1 volt or currents of up to
1 milliamp—not very useful!

ImMA

Internat
resistance
10001

+ —

Flg. 1: Representation of meler movemenl must
Include resistance of moving coll.

The meter movement is basically a current
operated device, but it can be made to read various
quantities. A little thought will show that a 1mA
meter movement will read full scale if 1 volt is

H. LEEMING G3LLL

applied to it through a series resistance which, in-
cluding internal resistance, totals 1,000 ohms. From
Ohm’s Law, 1 volt across 1,000 ohms causes a cur-
rent of 1mA to pass. A voltmeter using a 1mA
meter movement is said to have a sensitivity of 1000
ohms per volt.

9000 < 9-9k 99-9k X>999-9k
Test
leads
+ -

Flg. 2: Serles resistors for vollmeler allow
for coll resistance. Only of importance on
lower ranges.

Fig. 2 shows the meter wired to read four
ranges of voltage and it will be seen that the total
resistance of the meter is 1,000 ohms for every volt
of the range in question. For this reason it is
referred to as 1,000 OPV and this would usually be
marked on the meter scale.

Such a meter does have its disadvantages and its
relatively low resistance can greatly affect circuit
voltages as will be shown. In Fig. 3a two 1 ohm
resistors are connected across the supply and the
voltage between X and Y is measured. If the meter
is switched to the 1 volt range it has a total resis-
tance of 1,000 ohms (remember 1,000 OPV) this resis-
tance being shunted across R2. As the meter resis-
tance is very high, compared to R1 and R2, its
effect is negligible and the reading is given
accurately as 0-5 volts. If, however, the meter is
transferred to the circuit in Fig. 3b and another
reading is taken the resulting accuracy is quite
different. Once again, the reading should be 0-5
volts, but note what happens when the meter is
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connected across R2. R2 is shunted by the meter’s
resistance of 1,000 ohms and the resistance of the
bottom half of the circuit drops to around 900 ohms.
The voltage divides itself according to the ratio
of the resistors and the meter reads just below 0-1
volts.

NSRRI 10kS R
wv X¢ w
Test Test
m%nz meter 10k S R2 et
14
—~O——] —
(a) (b)

Fig. 3 (a) and (b) : to demonstrate effect of meter resistance on high and
low resistance circuits.

The meter is not really wrong, it simply reads the
voltage that is present when it is connected. Using
the same meter a more accurate reading could be
taken by switching to the 10 volt range when the
test meter’s resistance would rise to 10,000 ohms;
the meter’s resistance in parallel with R2 would then
total 5,000 ohms and whilst the voltage reading
would still be low at 0-33 instead of 0-5, it would
be a little more realistic. Could we take the same
argument further and switch to the 100 volt range
with a meter resistance totalling 100,000 ohms, and
obtain an accurate result? Unfortunately, no, since
when the meter was switched to this range the
pointer would move so little that we would not be
able to take an accurate reading from it.

If we want a more accurate reading in a high
resistance circuit the answer is a more sensitive
meter movement that will allow us to insert larger
values of voltage multiplier resistors. If for instance,
we substitute a meter with a 50 micro-amp move-
ment, (0-05mA), we will obtain a sensitivity of
20,000 OPV. Using circuit Fig. 3b we would then
obtain, on the 1 volt range, a reading that was
almost correct, (20,000 ohms being shunted across
R2), or by switching to the 10 volt range using this
higher sensitivity meter we would obtain a reading
that was accurate to within all normal requirements.

As has been illustrated, the DC voltmeter can
only read the voltage which is present when it is
connected. It cannot guess at the voltage which
appears when it is disconnected. When using a
voltmeter one should get into the habit of com-
paring the resistance of the range being used with
the resistance of the circuit being measured.

In many cases when operating in a high resistance
circuit a more accurate reading will be obtained if
a higher voltage range is used. If in doubt a reading
should be taken on two adjacent ranges of the test
meter. With any good quality instrument these read-
ings should be about the same, but if they are not
it implies that the meter is loading the circuit on
the lower voltage range.

Valved or Transistorised Voltmeters

To’ obtain higher sensitivities using normal tech-
niques requires very expensive and delicate meter
movements. It is not common practice, therefore,
to make multi-range test meters with a sensitivity
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of much over 50,000 OPV. In some circumstances an
even higher sensitivity is required, so that test
meters of as high a sensitivity as this would be of
little use at measuring, say, 0-1 volts in a circuit
with resistance of several megohms. To enable
higher sensitivities to be obtained, the valve and
then the transistorised voltmeter were introduced.
In these devices amplification is used so that an
input resistance of 10 megohms or more is pre-
sented, even on the lowest voltage ranges. Such
instruments are essential if tests are to be made
in some high impedance transistorised circuits where
very small voltages are present.

Frequency Respo'nse

Most test meters are basically intended for making
tests at the mains frequency and their accuracy
often falls off at frequencies in the audio range.
One should check the frequency response of a test
meter before relying upon it to check audio or bias
frequency voltages. In the latter case it should be
remembered that high frequency bias voltages can
damage the rectifier in some test meters, and also
that even if the meter’s frequency response is ade-
quate that its loading (possibly only a few hundred
OPV) can, in many circuits, much reduce any vol-
tage present. If it is desired to accurately measure
voltages at high audio or radio frequencies the valve
or transistorised voltmeter is again essential.

The AC Voltmeter

The AC ranges of multirange test meter func-
tion in very much the same way as the DC ranges
except that a rectifier is incorporated to enable the
basic DC meter movement to function, see Fig. 4.
As with the DC voltage section of the meter, the
amount of loading on the circuit being tested is
indicated by the sensitivity in ohms-per-volt. Recti-
fiers have a tendency to be non-linear at low current

/

The Heathkit IM-104 mu timeter, a modern design providing 53
ranges on four scales. Frequency response up to 50kHz on AC voltage

ranges. Input resistance of 10 ML on DC voltage ranges.
{Courtesy Heath {Glos.) Lid.)



Bridge type
metal rectifier

10V /100v
W 000V
=
ac volts

Fig. 4: Incorporation of meter bridge rectifier on AC voltage ranges.

levels and so, in the interest of accuracy, it is
common to reduce the sensitivity of the test meter
when switched to the AC ranges. The popular Avo
Model 8, for instance, has a sensitivity of 20,000
OPV on the DC ranges but only 1,000 OPV on the
AC ranges.

The Direct Current Ranges

The basic DC meter movement, as we have seen,
will reach full scale when a small current is passed
through it. The example shown in Fig. 1 needed
1mA for full scale deflection. If it is desired to
measure a larger current, some of the current must
be by-passed. The circuit with various resistors which
are known as “shunts” is shown in Fig. 5. The value
of shunt resistor R3, for instance, is calculated so
that when the test meter is measuring 1A, 999 mil-
liamps go via R3 and 1mA passes through the meter.

&/

TmA
R1
b AAA——ORA
R2 00mA
R3 1A

+ =

Fig. 5: Switchable shunts to increase current range of
basic meter.

It is important to note that when measuring cur-
rent, some voltage is required to operate the meter,
as was shown earlier, when dealing with the DC
voltmeter. In this case 0-1 volts will be dropped
across the meter terminals. In most cases when
making measurements, as in Fig. 6a, this small volt-
age drop will make negligible difference, being
small in relation to the voltages in the circuit. If
we try to make a test as shown in Fig. 6b however,

&/
oo e
Test 1K
1k meter
mn
n<g
@ )

Fig. 6 (a) Correct and (b) incorrect method of inserting meter in tran-
sistor circuit.

this is not the case. Here the effect of adding the
meter in series with the circuit is to considerably
increase the value of the emitter resistor. Increasing
this effective value would mean that the current
which flowed with the test meter connected would
be much less than the current which normally flowed
in the circuit.

When checking current flow in low impedance
circuits, it is better to measure the voltage across
a known resistor and then to calculate the current.

The Resistance Ranges

Figure 7 shows a basic method of resistance
measurement. If the test prods are touched together
R2 can be adjusted until the meter reads full scale,
the current being provided by the battery. As we
have seen a 1mA meter when used as a voltmeter

An excellent view of the latest AVO Mode! 8. It uses pririted circuit
techniques for shunts and switchboards. (Courtesy AVO Ltd. Dover)
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has a sensitivity of 1,000 OPV and here, if the bat-
tery is exactly 1-5V, R1 plus R2, plus internal resis-
tance must equal 1,500 ohms, when R2 is set to pro-
vide full scale deflection with the test prods touching.
If now, instead of touching the test prods together,
we connect them to a resistor being tested, of 1,500
ohms, the meter will then read half-scale as an ex-
ternal resistor of the same value as the built-in
resistance has been added to the circuit. The centre
of the scale would be marked 1,500 ohms and with
suitable calibration resistors of between, say, 50 and
50,000 ohms, resistors could be checked using this
set-up, with reasonable accuracy.

1-5v
battery —

Resistor to
be tested

@D

Fig. 7: Basic circuit for measuring resistance.

To divide the range by 10 we can shunt the
meter as was done on the current ranges so that
the sensitivity of the circuit becomes 100 OPV, en-
abling R1 and R2 to be reduced to 1/10 of their
previous value. Alternatively, we can multiply the
range by 10 by fitting a 15V battery and increasing
R1 and R2 tenfold. In this way we obtain a meter
with a centre scale range of 150, 1,500 and 15,000
ohms on three ranges enabling resistors from below
10 to above 500,000 ohms to be checked with good
accuracy.

A large, clear scale with an anti-parallax mirror is the
highlight of the latest AVO.
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Use of Ohms Range

From the above discussion it will be seen that a
current is passed through the component to be
tested and that a voltage is also applied across it.
In most cases this will do no harm, but it is wise
to be aware that voltages of up to 25 or so are
possible on the high resistance ranges and that
currents in the order of 100mA or more may be
found on the low ohms ranges of some test meters.
When checking circuits where there is the slightest
risk of damage being caused, it is wise to avoid
using the highest or lowest ohms range on the test
meter and to concentrate tests on the range which
applies low voltage and low current. If magnetic
devices, such as tape heads, are tested, note that
they will be magnetised by the meter current. These
tests should not be made, therefore, unless a de-
fluxer is available to remove the residual magnetism.

It should be noted that no checks of resistance
can be made unless the circuit which is being tested,

=

1
|
!
!
I
!
I

Ohmmeter
T circuit
I

b

.
Voitmeter
circuit ==

Red(+) Black(—)
probe probe

F=Z-—=="
|/

Fig. 8: lllustration of reverse polarity of probes in an ohm-
metler circuit.

is completely dead. All voltage sources should there-
fore be disconnected before tests take place, as,
quite apart from giving the wrong results, severe
damage can be caused to the test meter and equip-
ment if resistance tests are attempted on live
circuits. Devices such as transistors, diodes and elec-
trolytic capacitors are inherently polarity sensitive
so the polarity of the voltage output of the test
meter should be noted whilst making tests on these
devices. As will be seen from Fig. 8 using normal
circuit arrangements the polarity of the test prods
is normally opposite on the ohms range to that
marked on the meter for the voltage and current
ranges.

Decibels

Many test meters have a scale marked in decibels
marked in + and — values over a total of 15dB’s
or so. It must be clearly understood that the decibel
is not an absolute value, such as the ohm or volt,
but, as will be seen from the shape of the dB scale,
is a logarithmically based system of comparison.
Whilst many test meters are calibrated so that
0dB=0-775V this is just an abitrary figure. In
practical use, such as measuring the frequency re-
sponse of an amplifier, the signal level is adjusted
so that the output when measured with the  test
meter set to a suitable range, reads 0dB. If the
input frequency is then varied the output variation,
and hence the frequency response of the equipment
being tested, can be read off directly in decibels.
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SPEAKERS

perfect. Prompt despatch.

SK9 IHF. Radios etc:
Telephone Wilmslow 29599

Baker Group 25, 3, 8 or 15 ohm £6-
Baker Group 35, 3, 8 or |5 ohm £7-

Baker Group 50/12, 8 or 15 ohm £12-
Baker Deluxe £9-
Baker Major £7-
Baker Superb £12-
Baker Regent £7-
Celestion P5T8 (for Unilex) £2-
Celestion MF!000, 8 or 15 ohm £10
Celestion HFI1300, Mk Il £6-
Celestion GI2M, 8 or 15 ohm £12
Celestion GI2H, 8 or 15 ohm £15-
Celestion GI5C, 8 or |15 ohm £24
Celestion GI8C, 8 or 15 ohm £33
EMI 13 x 8, 3, 8 or |5 ohm £2
EMI I3 x 8 dfc, 3, 8 or IS ohm £2-
EMI 13 x 8 t/tw, 3, 8 or IS5 ohm £3-
EMI {3 x 8 type 350, 8 ohm £8-
EMI 8 x 5, cer. mag., 8 ohm £1-
EMI 8 x 5, 10 watt d/c roll surr., 8 ohm £2-
EMI 64" 93850, 4 or 8 ohm £2-
EMI 57 98132CP, 8 ohm £2-
Elac 9 x 5, 59RMI09 |5 ohm, S9RMI 14

8 ohm £€2-
Elac 64” d/c roll surr., 8 ohm £3:
Elac 6{” d/cone, 8 ohm £€2-
Elac Tweeter TW4 47 £l
Elac 10” 8 ohm £2-
Fane Pop 100 watt 18" £22
Fane Pop 60 watt 15”7 £13-
Fane Pop 50 wate 127 £l
Fane Pop 25/2 127 £6
Fane Pop 15 watt [2” £4
Fane Crescendo I12A or 12B £29
Fane Crescendo |5 £36-
Fane Crescendo 18 £47

Fane 807T 8” d/: roll surr. 8 or |15 ohm £3-
Fane 808T 8” dfc 8 or |5 ohm £2-
Goodmans 8P 8 or |5 ohm £4-
Goodmans {0P 8 or |5 ohm £4-
Goodmans 12P 8 or |5 ohm £11-
Goodmans ISP 8 or 15 ohm £18-
Goodmans 18P 8 or 15 ohm £31-
Goodmans 12P-D 8 or |15 ohm £15-
Goodmans 12P-G 8 or |5 ohm £14-
Goodmans 12AX Audiomax 8 or |5
ohm £39
Goodmans Audiom 100 £9-
Goodmans Axent 100 £6-

Goodmans Axiom 40| £15-
Goodmans Twinaxiom 8, 8 or |15 ohm £6-

Goodmans Twinaxiom 10, 8 or |5 ohm £7-
Kef T27 £4-
Kef TIS £5-
Kef 8110 £6
Kef 8200 £7
Kef BI139 £11
Kef DN8 £1
Kef DNI2 £4
Kef DN1!3 £2

Richard Allan 12” d/c 3 or |5 ohm £2:

Richard Allan CGS8T 8" d/c 8 ohm  £6-
WMTI speaker match. trans, 3-15 ohm £1-
Wharfedale Super 10 RS/DD £9-
24" 64 ohm, 70mm 8 ohm, 70mm 80 ohm

77 x 4 3, 8 or 15 ohm £l
8” x 5” 3, 8 or 15 ohm £5-
10" x 6” 3, 8 or 15 ohm £l-

49
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WILMSLOW

AUDIO

THE Firm for speakers !

SPEAKER KITS

Wharfedale Linton 2 (pair) £19-25
Wharfedale Glendale 3 (pair) £34:50
Wharfedale Dovedale 3 (pair) £52:00
Richard Allan Twinkit (each) £8-25
Richard Allan Triple 8 (each) £13-00
Richard Allan Triple (each) £18:00
Richard Allan Super Triple (each) £21-50
Goodmans DIN 20 (each) £8-75
Fane Mode | (each) £9-90
Peerless 20-2 (each) £10-41
Kefkit 2 (each) £23-50
Kefkit 3 (each) £34-00
Helme XLK25 (pair) £18-17
Helme XLKS50 (pair) £37-18
Baker Major Module \(9450

P.A. and Hi-Fi Speaker Cabinets.
Send for Free booklet **Choosing a Speaker*’,
Carr. and Insurance 75p per kit (£1-50 pair).

PA/DISCO AMPLIFIERS

Carriage and Insurance £1:00

Baker Major 100 watt £46-00
Linear 30/40 £25-00
Linear 40/60 £30-00
Linear 80/100 £55-00
RADIOS/CASSETTES

Grundig 50lo Boy £16:00
Grundig Top Boy £17:75

Grundig Party Boy 500 £22:75
Grundig Melody Boy 500

Grundig Elite Boy 500 £€2675
Grundig Signal 500 £26-50
Grundig Yacht Boy 210 £34:00
Grundig Melody Boy 1000 £38-75
Grundig Satellit 2000 £121-00
Grundig C410 Cassette £28-50
Grundig RF430 mains radio £26°75
Grundig RF310 mains radio £22-00.
Tandberg TP4!| £43:00
ITT Weekend Auto £18-00
ITT Golf Preset £24-50
ITT Colt £11-50
ITT Europa £20-50
ITT SL53 Cassette £25-75
ITT Studio 60M Cassette £32-75
ITT Studio 73 Cassette £48-00
Bush VTRI78 5 band (inc. air) £29-00
Koyo KTRI770 1} band £58-95
Koyo KTRI663 or 1664 8 band £42-00
Koyo KTRI883 5 band £22-00
Murphy BA209 Radio/Cassette £32-75

Carriage and Insurance 75p.
FREE with each radio—World radio stations
book.

FREE with speaker orders over £7

‘‘Hi-Fi Loudspeaker Enclosures’’ book. All units guaranteed new and

Carriage and insurance 35p per speaker (tweeters and crossovers 20p)
ALL PRICES QUOTED INCLUDE V.AT.

WILMSLOW AUDIO bpept. p.w.

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire
10 Swan St., Wilmslow, Cheshire SK9 | HF.

SINCLAIR CALCULATORS
Cambridge Kit £23-95 (£2-80)
Cambridge Assembled £25 95 (£3-00)
Executive £32-95 (£3-70)

Executive Memory £39-95 (£4-40)

FERRANTI ZN414

1C radio chip with data'£1-20 (23p). Also avallable
kit of parts to build a MW/LW radio £2-39 (35p).
Send sae for free leaflet.

SINCLAIR PROJECT 80
AFU  £5-95 (80p)

Z40 £4-65 (67p)

Z60 £595 (80p)

Q16 £6-70 (87p)

PZ5 £4-28 (55p)

p)
Decoder £6-45 (85p)
Tuner £9-95 (£1-20)

Trans for PZ8 £2-95 (50p)
Stereo 80 £3-95 (£1-20)

SINCLAIR
SUPER I1C12
6W rms power
with 44 page
booklet and
printed clreuit
£2-10 (43p)

SWANLEY IC TOMORROW

The world's most powerful IC amplifier, Similar
to the ICI2 but rated at 10W rms power. Supplied
with data but no printed clrcuit £2-60 (47p)

DELUXE KIT FOR THE 1C12

Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £1-55 (26p). Stereo
model with balance control £3-50 (46p).

1C12 POWER KIT
Supplles 28V 0-5 Amps £2-47 (50p)

LOUDSPEAKERS FOR THE 1C12
5" 8 ohm £1-10 (27p). 5” x 8" 8 ohm £1-55 (37p).

PREAMPLIFIER KITS FOR THE 1C12
Type 1 for magnetic plckups, mics and tuners.
Mono model £1-30(24p). Stereo model £2-30(34p).
Type 2 for ceramlc or crystal pickups. Mono 60p
(17p). Stereo £1-20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

BATTERY
ELIMINATOR £3-75 (60p)
BARGAIN
The most versatile
battery eliminator ever
oftered. Switched out-
put of 3V, 4.5V
7-5V, 9V and 12V at
500mA.

Other eliminators stocked

50 mA unless stated:—

43V £1-50 (30p): 6V £1-50 (30p); 9V £1-50 (30

T4V cassette type £2-25 (30p); Double 43V + 4

(1325'5)0(359): 6V + 6V £2-50 (35p): 9V + 9V £2-
p}.

3

£<E

IC RADIO CHIP TBAS51

The world's most advanced IC radlo chip. Con-
talns RF_Amp, osclllator, mixer, IF Amps, wide
range AGC circuitry and voltage stabilizer, With
data £2-10 (32p). Send S.A.E. for free leaflet,
A kit of resistors, capacitors and IF fliters is
avallable to go with the chip for £1-75 (29p).

S-DECS AND T-DECS

S-DEC  £1-98(31p)
T-DEC  £3-63(47p)
#-DEC A £3-99 (S1p)
u-DEC B £6-99 (81p)
1C carriers:—

16 dil £1-77 (25p)
10TOS  £1-68 (24p)

ZIPPY CABINETS

Attractive plastic instrument cases in 4 sizes. P1
80 x 50 x 30mm 60p (25p). P2 115 x 65 x 40mm 87p
(30p). P3155 x 90 x S0mm £1-20 (35p). P4 210 x 125 x
T0mm £1-80 (45p).

ECONOMICAL QUADRAPHONICS

£9-95 (£1:30)
Complete self matrix draphoni
synthesizer In attractive cabinet, Just feed
output of ordinary stereo hi-fi into it and hook
up to 4 soeakers to obtain the latest experience
in sound.

Ined

SWANLEY ELECTRONICS
PO BOX 68, SWANLEY,
KENT BRS 8TQ.

Please add the sum shown In brackets after the
price to cover the cost of post and VAT, Official
credit orders from schools etc. welcome.

No vat on overseas orders which are most
welcome.
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Fig. 9: Basic circuit of the Model 8 Avometer Mk I/ to show the complexity of a modern mulli-meter

To be really useful in making this kind of test
the response of the test meter and the output of
the audio generator must be flat with frequency.
otherwise one is liable to end up in the position of
the wheel-tapper who condemned 100 wheels only
to find he had a cracked hammer! Remember, it costs
next to nothing to print a decibel scale on a meter
but it costs pounds to incorporate the response and
accuracy needed to make it really meaningful for
even simple audio frequency response measurements.

Precautions in use

Multirange test meters are precision instruments
which can easily be damaged by over-loading. Whilst
many meters have built-in automatic protection,
these circuits only give a limited protection; they
do not cater for gross overloads. A moments care-
lessness can leave an instrument which is beyond
economical repair. To avoid disasters follow the
makers’ instructions, together with the following
suggestions:—

1. Always leave the instrument switched to a
high voltage range when not in use. Never
on a current or ohms range.

2. Never connect meter to any live circuit when
switched to ohms.

3. Be extra careful to avoid short circuits when
using the current ranges.

4. When measuring unknown voltages or cur-
rents switch to the highest range first, and
only change over to a lower range if less
than, say, one third of full scale deflection
is registered.

Buying a meter

There is a host of small test meters available,
many of which should be more than adequate for
the average hobbyist. Aim to get a meter which
has a sensitivity of 10,000 OPV or more on the DC
ranges and which has a scale which is clear to read.
A resistance range coverage of from, say, 1 ohm
to 2 megohms, will fill most needs. AC current
ranges are not really of any great importance, as

dc swrten

(Courtesy AYO Ltd Dover)

This valve millivoltmeter, type AV-3U, is mains operated and
has a sensilivity of 10mV f.s.d. on the lowest range and 300V
RMS on lop range. (Courtesy Healh (Glos.) Ltd.)

current can always be calculated from resistance
and voltage measurements, but a few DC current
ranges will be found useful.

When comparing meters it can be advantageous
to take along a battery and a few known values of
resistors. There is nothing like a practical test to
prove whether readings are plain and straight-
forward or confused and ambiguous. The cost?—
£15 will buy a meter which is likely to be more than
good enough but look around and testers costing
well under £10, which are by no means cheap and
nasty, can be found.

1153




- EAPERNTIES TTAL

.

WORRSHUP. ...

LEARNING BY PRACTICAL PROJECT STEPS

PART 6—GROUNDED EMITTER
AMPLIFIERS

current amplifiers. In every case the output

voltage was the same, or slightly less than the
input voltage. Many applications require voltage
amplification—e.g. raising the output level of a
microphone to an extent that when current amplifica-
tion is applied the resultant signal could drive a
loudspeaker. The grounded emitter amplifier will pro-
vide a reasonable degree of voltage and current
amplification and is, perhaps, the most used type of
amplifier stage in the whole of electronics. Because
both voltage and current is amplified we call the
grounded emitter stage a power amplifier but not
necessarily in the sense that you can expect several
watts of useful output; specialised power stages are
better equipped for the latter purpose and these will
be covered later in the series.

I AST month’s emitter followers were all types of

+9V

ov

Fig. 42: It is difficult to predict a value for R2 lo set the potential al
A to mid-rall unless the hrg for Tr1 is accurately known.

Referring to Fig. 42, we know that we can make
the voltage at point A go to +9V by ensuring that
the transistor is cut off (i,e. by passing zero base
current) and conversely we can make it fall to zero
volts by passing a certain amount of base current
through R2. By knowing an accurate value of hgg
for the transistor we could calculate a value for R2
that will cause just sufficient collector current to
flow that the voltage drop across Rl will be 4-5V.
Theoretically we could hold the voltage at A exactly

1154

mid-way between the two supply rails. At the same
time we could connect a source of voltage through
a capacitor to the base of the same transistor and
(assuming the source voltage was zero at the time)
this would rot affect our bias condition. However, as
soon as we begin to generate a voltage from the
source this would cause current to be added or
subtracted from the bias current (depending on the
polarity of the a.c. signal) and would cause the
voltage at A to rise and fall in exact relation—except
for the 180° change of phase. Having point A biased
“mid rail” allows maximum peak swings of voltage
without the transistor clipping (going totally out of
conduction) or bottoming (going into saturated con-
duction) unsymmetrically. In the ideal amplifier the
voltage seen at A should faithfully represent that
from the source.

In practice the method of obtaining this mid-rail
bias shown in Fig. 42 is not very satisfactory because
the hy; for the transistor must be accurately known
and this can vary widely from one device to another
(even though they may be of the same type number).

Base current

A simple way of compensating for this device
variation is to use the potential at A as the voltage
source for providing the base current—shown in
Fig. 43. If the potential at A is too high the base
current will be increased, hence the collector poten-
tial falls; conversely if A tends to be too low the
base current decreases and the potential at A is
forced to rise. By careful selection of component
values this feedback bias circuit caters well for
quite wide variations in the gains of transistors. It
is not perfect by any means but is an improved way
of getting a mid rail voltage reliably. You can make
up the circuit of Fig. 43 on T Dec and try different
BC108 devices. The voltage you measure should not
fall outside the range of +3-5 to +5-5V. For those

_interested it is quite easy to arrive at the compo-

nent values. First of all assume that the collector
load is to be 1kfl. For the potential at A to be
+4-5V (assuming a 9V supply) the drop of 4-5V
across Rl will be caused by a collector current of
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Telephone E Ex GPOPush Button | Plastic Power
Corner Intescom Telephones | Transistors ¢

PLETE ) Exactly as internal telephone systems still in

$SL'2PIL-IONES overyday use where automatic Internal ex- Now IN
changes have not yet taken over. Avallable in

Normal Household Type Two

5, 10 or 15 w:‘ys. Complete wllth c;lrcultn and
instructions. Necessary 24 pair cable 22p per
EX. G.P.O. []nly£ |.05 Pap
45p each
- — p pleac These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available

yard. Price of each Instrument is independant
of the number of ways

TELEPHONE DIALS In NPN or PNP at the most shatteringly low

Standard Post Office type. Guaranteed in prices of all time. We have been selling these

Per Instrument
£2.75 »2.38%
n“ly 27 -llzp working order. successfully in quantity to all parts of the

W

DI

S::,I(?n:a:wbgosyednsl. ?gi:arce Post. Poslyand world and we are proud to offer them under
Extension Telephones. 71ip each. p.p 274p. our Tested and Guaranteed terms.

£1-37% for 2, P.&P. S5p. Range t. VCE. Min 15. HFE Min 15.

These phones are extensions and do not con- 1-12 13-25 26-50
40 Watt 22, 20p 18p

tain belis.
90 Watt 263p 244p 22p

A cross HatCh Range 2. VCE. Min. (0. HEE MIng%2s 2650
Generator £3-85 o

Z

-

90 Watt 36ip 33p
Compiementary pairs matched for gain at
3 amps. 11p extra per pair. Please state NPN
or PNP on order.

Guaranteed
Paks

B19 IN4007 Sil. Rec. diodes.
4 1,000 PIV lamp plastic ssp
Bs1 Reed Switches, 1° long,
Io ¥ dia. High Speed P.O. ssp
type
B9 Mixed Capacitors.
200 Approx. quantity, ssp
counted by weight P &P 15p
H4 Mixed Resistors.
250 Approx. quantity SS "
counted by welght P&PI15p
H35 Mixed Diodes, Germ,
Ioo Gold bonded, etc. ssp
Marked and Unmarked.
H38 Short tead Transistors,
30 NPN Silicon Planar types Ssp
H39 Integrated Clrcuits,
6 IChe M S Fup  55P
Flops BMC 945
Hat Sil Power transistors
2 comp palr BD131/132 ssp

(== Unmarked
Untested Paks
50

Germanium Transistors
PNP, AF and RF 55p

B66 ISO Germanium Diodes Ssp

Min. glass type

B Silicon Diodes DO-7
Ioo glass equiv. to 0A200, Ssp
0A202

B8 |()Q S!i. Diodes sub. min. SSp

\ IN914 and IN316 types
Hi16 Experimenters’ Pak of
\ Is Integrated Circuits, Daja ssp

40 Watt 33 3p 29p
J'rn
complete kit of parts including inted

Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horizontal lines.
integrated Circuit deslgn for easy construction
and rellability. A projectin the Sept. ‘72 edition
of Television.

LM380 Audio 1.C. as featured in Practical
Wireless Dec. issue, complete with apptication
data £1-10p.
INTEGRATED CIRCUITS

We stock a large range of I.Cs at very com-
petitive prices {from 11p each). These are all
Iblsllcd in our FREE Catalogue, see coupon
elow. .

METRICATION CHARTS now available
This {antastically detailed converslon calcuia-
tor carries thousands of classified references
between metric and British (and U.S.A))
measurements of length, area, volume, liquid
measure, welghts etc.

Pocket Size 15p Wall Chart 18p

LOW COST DUEL IN LINEI.C. SOCKETS
14 pin type at 16§p each | Now new fow profite
18 pin type at 18p each J type
BOOKS

We have a large selection of Reference and
Technical Books In stock. Delails are in our
latest Catalogue. Send for it TODAY. using
the coupon below. N.B. Books are void of

Send for

e,
Our famous P1Pak

is still leading in value

Fuil of Short Lead Semiconductlors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Dlodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

11p P & P on this Pak.
Please ask for Pak P.1.only 55'p
2, i D)

#rease send me the FREE Bi-Pre-Pak Catalogue.

Z

N\

—

TESTED & GUARANTEED
H63 4 2N3055 type NPN SHl. power ss
transistors. Below spec. devices P
HE4 4 3819 N Channe! FETs ss
2N3819 In plastic case p
Hés 4 40361 Type NPN Sil. transistors SS
TO-5 can c%rn%lo"HM st
H66 40362 Type Sil. transistors
4 TO-5 can comp to HES ssp

UNTESTED, UNMARKED
Hs7 3819N Channel FETs
|0 plastic case type SSP
Z

N 2\ = =
Over 1,000,00
Transistors 2

in stock

We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectiflers at very
competitive prices. Please send for free
catalogue.

Our very popular 4p transistors

TYPE **A’ PNP Sificon alloy, TO-5 can

TYPE *'B'* PNP Silicon, plastic encapsulation
TYPE "'E'" PNP Germanium AF or RF

TYPE “F'" NPN Sillcon plastic encapsulation
TYPE **G" NPN silicon similar ZTX 300 range
TYPE “'H' PNP silicon similar ZTX 500 range

RELAYS FOR
VARIOUS TYPES -
P&P2lp p

High Speed
Magnetic
Counter

4 digit (non-reset) 24V or 48V (state which)
4x1x1tin. 33p. P.&P. 5p.

.,’L

s{s of publications

81

supplied
H20 BY126/7 Type Silicon
20 Rectifiers 1 amp plastic. ssp
Mixed volts.
H34¢ Power Transistors, PNP,
Is Germ. NPN Silicon ssp
TO-3 Can.

LI

Make a rev counter

for your car

The 'TACHO BLOCK'. This encapsulated
block will turn any 0-TmA meter Into a linear
and accurate rev. counter for any car with

normal coll ignition
G Y
p each

ALL PRICES INCLUDE 10% VAT

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 11p post and packing per order /
‘ OVERSEAS ADD EXTRA FOR POSTAGE

DN

\

BUY THESE GOODS WITH ACCESS

=

Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

% TELEPHONE: SOUTHEND (0702) 46344. -
No 820919
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TUNERS
TRANSMITTERS
AMPLIFIERS...

NEW -

WOLFFERS ELECTRONICS

INEXPENSIVE BUT RELIABLE EQUIPMENT—
IDEAL FOR THE YOUNGER RADIO ENTHUSIAST

W.T.7 AIRCRAFT BAND TUNER

From 110 Mhz~130 Mhz

I.F. 1.5 Khz 12 volt supply
£14.45

Not Illustrated

W.T.9. V.H.F. TUNER
142 Mhz~162 Mhz

I.F. 1.5 Khz 12 volt supply

TWO METRE
VARICAP TUNER
144 Mhz—146 Mhz
I.F. 1.5 Khz

12 volt supply

£14.08

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 405285

SPECIAL OFFER
Used 19” TV Tubes, Type AW 47-91. Perfect condition. 6 months

guarantee. £3 carr. paid.

Complete untested TV Sets 19” 405-line Types £3-50 carr. and
ins, paid. 3
19” 625-line types untested. Complete with UHF Tuner £5-50
carr. and ins. Paid.

One Students and One Instructors Wireless Procedure Training
Set, each unit housed in a small wood box and comprises Mike,
Single L.R. Phone and connectors. Requiring Bell Battery (not
supplied) to make intercom. £}-30 post paid.

Small Clock Type Sangamo Weston 200-250v .200 r.p.m. mains
motor with Gear train (ex slot machine} Fair condition 60p
post paid.

4+ cwt, of ex Government Scrap Resistors, Panels, Gears, etc
30p carr. 80p.

Speakers removed from TV sets. All 3 ohm, 2f watts 7 x 4, 6 x 4,
8 x 2}. All at 27p. Post and packing |2p.

Top Quality Tape, Reel to Reel 5” LP 55p. 53” LP 60p. 7” 5T 66p.
7” LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape |12p.
Jap Earpiece, 8 ohm, magnetic, 3-5 12p post paid.

Ex Equipment Valves all Tested before despatched. 3 r_nonths
guarantee on all valves. Single valves post 3p, over post paid.

ARPI2 6p EF184 20p PY801 17p
DY86 20p PCF80 6p PY82 10p
EB9I Sp PCC84 6p PY33 20p
EF80 10p PCL82 iSp uIs! 20p
EBF89 1Sp PCL84 15p 6BW7 12p
ECC8I i2p PCL8S 20p 6F23 iSp
ECC82 12p PL36 17p 30FS 12p
EY86 20p PY8I 10p 30FLI 20p
EF183 20p PY800 17p 30P19 10p

ABOVE PRICES INCLUDE V.AT,

Not lllustrated

W.A.7 V.H.F. ANTENNA AMPLIFIER 60 Mhz
150 Mhz. 15 d.b. gain at 100 Mhz

915 volt supply. 6 M/Amps £2.97

W.2.9 TWO METRE

F.M. Transmitter

V.F.0. Control

Output

200 M/Watts

Frequency 144146 12 volt supply £18.63

Also Available :
CRYSTAL SET KIT which comes complete
with all components and earphone £1.99

*All Prices shown are recommended retail
and include VA T.

Available through leading Radio and Hi-Fi
Dealers or direct from:—

TRADER IMPORTS

4 & 7 CASTLE STREET - HASTINGS ‘- SUSSEX
Telephone Hastings 2875
Sole Distributors for the United Kingdom
Trade Enquiries Welcome.

1156

YOUR CAREER in
RADIO &
ELEGTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians' Certifi-
cates); the Grad. Brit. 1.LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio & Electronics School, P.O, Box 156,
Jersey, C.1.
Please send FREE BROCHURE to

NAME ....cioiiiiiniiiniiiiniiiniiiiniiiniisnieiusisisesssasssssesssessasans Block

ADDRESS  ooiiiiiiiiiiiiineectitiiiieeeeentnsssessssnnesssssssnnnnnesesnnins Caps.
................................................................................... Please
............................................................................. W.C. 44

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
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R
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R2
150k @
-+
Tr1 M1
BC108 0V |
dc.

Fig. 43: Using the potential at A as the driving source for base current
helps compensate for variations in hreg.

Fig. 44: Component layout for Fig. 4.?.

4-5mA. If we expect an hgy of around 200 for the
BC108 this means that the base current needed to
cause 4-5mA collector current is 4-5/200 =
0-0225mA. The value of R2, to give this current is
calculated from the potential difference across
it (potential at A minus the 0-6V base
emitter drop) divided by the base current
3-9/0-0225kQ = 170k. The small base current
drawn will theoretically modify our original assump-
tion of the potential at A but is so small that it can
be ignored. Strictly speaking we should have shown
R2 as having a value of 170k} but because of other
experiments to follow we have made it 150kQ. The
effect of this is to cause the quiescent voltage to be
slightly less than mid-rail—but near enough for the
experiment.

A crystal microphone is a very easily obtainable
source of a.c. voltage that is of a capacitive nature
and this can be connected straight across the base
of Trl and ground of our circuit without affecting
the bias conditions (see Fig. 45). Note that we have
split the value of our original R2 between two re-
sistors (R2 and R3) in series. Initially leave out the
capacitor Cl and connect a meter set to a low a.c.
range through a capacitor to point A. Most modern

.

test meters have this capacitor built into them if you
use the input socket marked “Output”. The capacitor
is there so that the meter only responds to a.c. com-
ponents on top of the d.c. quiescent voltage at A.
Whistle loudly into the microphone and you should
see a slight movement of the meter (probably IV
maximum).

Remember, though, that the output from the
microphone is unlikely to be greater than a few tens -
of millivolts. Clearly there is some form of voltage
amplification. If you think about it, though, the a.c.
fluctuations at A are being fed back, out of phase,
to the base through resistors R2 and R3. This will
negate the input signal and the overall gain of the
amplifier is going to be considerably impaired. We
can, however prevent the a.c. component of the
feedback signal reaching the base by connecting a
capacitor from the junction of R2 and R3 to ground.
Do this while whistling into the microphone and you
should see at least a two to one improvement in
amplification. We call C1 a decoupling capacitor and
it should be of a high enough capacitance to shunt
even the lowest frequencies to ground.

R
1k

N~ e

smu0-47uF

+9v

T
BC108 M1

6v
a.c.

ov

Fig. 45: A signal from a crystal microphone can be superimposed on

the bias current but the components have to be slightly modified. Use

a meter with an ““Output” connection switched to a.c. or alternatively
insert C2 when using an a.c. voltmeter.

(if necessary)

Fig. 46 : Component layout for Fig. 45.
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& Fig. 47: A basic amplifier capable of

driving a small loudspeaker from
a crystal microphone and sultable
for an intercom or baby alarm.

Fig. 48: Component layout for
v Fig. 47.

Microphone

+9v

The output current from a crystal microphone is
very small—because of its high impedance—particu-
larly at low frequencies but there must be quite a
reasonable current generated between collector and
emitter of the transistor to give rise to the voltage
swings we can see at point A. Thus the transistor
can be seen to give both current and voltage amplifi-
cation. The component values in Fig. 45 arc¢ not
really ideal for coupling from a crystal microphone
because we require a fair amount of a.c. base current
from the source, and as mentioned earlier, there is
not much of this available at low frequencies. The
low frequency response of this amplifier would there-
fore be pretty poor. We can, however, use exactly
the same approach to make a stage that nceds only
one tenth of the input current by increasing all our
resistance values by factors of ten (the first stage of
Fig. 47. The output from the collector ¢f Trl is
now coupled as an a.c. signal source to the base of
Tr2 which, excluding C4, is identical to the stage we
have just described. Before connecting C4 or Tr3
measure the a.c. signal at point A exactly as before;
you should see a really high voltage swing (getting
on for three or four volts) and more than that, you
can get a useful reading for ordinary speech a few
inches away from the microphone.

The circuit is clearly providing more voltage gain
and has a more useful response at the lower fre-
quency of the human voice. Obviously by increasing
the gain at low frequencies we must be overdoing
it at high frequencies therefore we insert capacitor
C4 which is used, deliberately, to feedback signal
from the collector of Tr2 to its base. Because it has
a low value it will provide more negative feedback
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at high frequencies than at low frequencies and
hence helps to linearise the frequency response of
the two stage amplifier. Use the “whistle and speech”
test to see that the amplitude for the whistle is
reduced but the level for normal speech has not been
appreciably affected. Because we now have a useful
voltage swing at A for speech we can use a current
amplifier (an emitter follower) to give sufficient
current at that voltage to drive a loudspeaker. This
is provided by Tr3.

Note that it is necessary to decouple the power
rail between the output stage and the amplifiers by
means of R7 and C6. Without these components the
current drawn by the output transistor could cause
voltage variations on the line which are then seen as
a form -of signal by the preceding stages and ampli-
fied. This leads to instability and the whole circuit
would oscillate wildly.

The amplifier of Fig. 47 does not have a particu-
larly good frequency response but is quite adequate
for intercom or baby alarm applications. No volume
control is provided and in some circumstances you
might encounter accoustic feedback (howl-round).
This can be prevented by keeping the microphone
and the loudspeaker well apart.

A problem with the circuits we have covered, so
far, is that the voltage gain is very much dependent
on the hyy of the transistor in question. There are
other circuits which—at the expense of a little gain—
enable us to get what there is under reasonably
accurate control.

To be continued



/\ The
' Hot-Head

You know his type...always blowing hot and cold...
getting overheated just when you need him to be controlled
and efficient. It’s the same with some people’s soldering irons.

Hopelessly inefficient heat control can make
soldering operations a nightmare; if this is what soldering means to you
it's time you woke up to Antex.

Choose a new model from the comprehensive Antex range
of soldering instruments, with low-leakage characteristics,
unique construction advantages and really precise heat control.

ChOOSQ ANTEX-the warm
heartediron
MODEL G »
18 watt
2 miniature iron,
fitted with long-life
MODEL X25» iron-coated bit 3/32"

220-240 Volts or 100-120 Volts, The Voltage 240, 220 or 110

leakage current of the NEW X25 is only a 2 other spare bits available your COO|>

few microamps and cannot harm the most 1/8" and 3/16"
delicate equipment even when soldered PRICE £2.26 (rec. retail)
“live’’, Tested at 1500v. A.C. This 25 P &P I10p <4 MODEL C
: Miniature 15 watt soldering iron
fitted 3/32" iron-coated bit.

watt iron with its truly remarkable

heat-capacity will easily “"out-solder’” / <4 MODEL CCN X

any conventionally made 40 and / 220 volts or 240 volts. J ) Many other bits available

60 watt soldering irons, due to The 15 watt miniature model CCN \ from 3/64' to 3/16"".

Its unique construction also has negligible leakage. “ Voltages 240, 220, 110,
Test voltage 4000v, A.C. 50 or 24,

advantages. Fitted long-life N .
iron-coated bit 1/8". 2 other To('ally enclos.ad .allmen( in ceramic shaft, PRICE £2.05 (rec. retail)
Fitted long-life iron-coated bit 3/32", \ P &P 10p.

bits available 3/32°° and

.o 4 other bits available 1/8*, 3/16*, 1/4"
3/16" Totally enclosed 0 .
L e T and 3/64" including Hest Shieid. ‘\
shaft. Bits do not “*freeze’* PRICE £2.48 (rec. retsil) P & P 10p.
'P:‘dlé?;z“gg UL MODEL MLX KIT ST3 Stand — This stand is made
(rec. re(all; P &P 10p. Battery operated 12v. MODEL SK.2 KIT from high gradeinsulation material

25 wattiron fitted with Contains 15 watt ministure iron with 8 chromium plated strong
16’ lead and 2 heavy clips  fitted with 3/16" bit, 2 spare bits steel spring, It is suitable for all
for connection to car battery,  5/32" and 3/32°° heat sink, solder, models and replaces all previous

Suitable for production work
and as a general purpose iron,

Packed in strong plastic waillet  and “How to Solder’’ booklet. stands, The two sponges at the
MODEL SK.1 KIT with booklet ““How to Solder”. PRICE £3.25 (rec. retail) side which are easily replaceable
Contains 15 watt miniature iron PRICE £2.54 P &P 10p. sarve to keep the soldering bits clean,
fitted with 3/16'° bit, 2 spare bits (rec, retail)P & P 12p. oY s Spare bits can be sccommodated
6/32'* and 3/32", heat sink, i e as shown on the illustration,

soldar, stand and
“How to Solder’” booklet,
PRICE £3.48 (rec, retail)
/

LALL PRICES | PRICE: £1.00
include VAT at 10% (rec, retall) P & P 10p,
TEEN SR e SIS SR G S SEER ° ° ° D SIS S > SEEED SN S
1 enclose cheque/P,0./Cash
Please send the following: (Glro No. 258 1000) PW4

From radio or electrical dealers, NAME '
car accessory shops or in case of
difficulty direct from: ADDRESS
D Please send the ANTEX LTD. FREEPOST
PLYMOUTH PL1 1BR
ANTEX colour catalogue (no-stamp required) Tel 0752 67377 ( the

o ——

TN
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Fully guaranteed

TRANSISTORS, ZENER DIODES etc.

s ALL valves
AC 07 35p BC118  20p NKT222 30p OC75  25p |ORPG1  45p 2N2411 55p
Individually packed ACII3  15p|BCISZA 11 |OAB  60p|OGIS 89 |ORPAO 08 |oNa846 4B guaranteed
VALV ES ACI26  20p|BC212A 13p |OAl0  40p|OC77  45p /ORI 93 £1-10 |2N2904 20p
AC 97 20p g(l:\“r' 15p o.ml: 10p | OC78 25p |RALZLIAF | 2N2969 £4-00 gl‘;m ’12505 {'—‘ng :g ;-324 :Sv
i . . ACI28  20p/BD136  45p |OA7 10p |OC78D  25p p |2N3053 YA £1-00 | 128G7 o3 Sp
B2l £3:00 I-:(,‘L‘P‘m 40pI NN £275|C13»  25p|BFI15  28p |OA73  15p | OC8I 20p (SD94  21p [2N3054 fg: 8Y5 p | 1487 80p|6080  £2:20
CY3l ~ 45p EF36 - 60p| OA2 4001 'AC176  20p|BFI67 28 [0A78  15p | OCBID V4054 25p (2N3055 55p |6YSGT 40p|19AQS  50p|6146  £2.00
DAF96  45p|EF37A £1-001OB2 40p] 4C187 25p  BF173  25p |OA7Y 10p | OC81DM 20p |ZR11 50p |2N3646 30p |6Y6 25p[10G3  £7-00|R020  23-75
DF96 82p| PABCSO 35p[ACi88  25p|BF173  95p |OASI  08p |OCs2 p |ZR21  30p |2N3730 65p |6Y7G  30p|19G6  £5-75|9001 30p
DKAR S5p DCO7  ALPlACYI7 35p|BFIi7  20p OAS1  07p |OCH2DM 30p |ZR22  25p |aN3731 70p |6¥7M  45p|19it4  $8.25 9002 50p
DL92 25p| PCOO00  48p| \Cyan  35p|BFIB0  38p |0A200 -07p|OCS3  28p |ZT20  £1.00 |2N3819 25p [6K6GT  70p|20P4  £1-00) 9003 55p
DL94 i :,’C(QSA 380 AD139 40p|BF200 30p (0A202 10p|OCR4  28p|7T83 80p {28303  70p |6K7 40p | 25L6GT  60p | 9004 25p
DL9# |pocss  40p| AD9  50p|BFYS1 20p |0AZ200 50p |OCI2» £1-00|ZT84 £1.00 28308  80p [6KiG  25p 30C15  90p| 9006 25p
DM70 |Pm S50} ADI61  38p BPY52 20p (OAZ201 48p |OCI3A  25p |ZTO1 £2-00 (28307 £1.80 |OKSGT 40pl30C17 £1.00
DY86 |POC89 450l ADl62  35p| BFY90 75p |OCI6  £1-00 |OC140  65p |ZT202  50p | 28703 75p |[6K23  70p|30C18  90p
m{s,. ll:gglsJ AF118  25p|B8Y29 |OC22  £1-00 | OCl41  80p [ZT203  50p {40594 85p |6L6M  £1-35|30F3  £1-00|C.R. Tubes
byso2 PCESD  25p| Av127  30p BYZI3 35p |0C25  40p OCI70  25p |ZTX302 40395 7p |68A7  40p 30FLl  75p o s gmgg
ES8CCJ01 CF82  350) AF130  30p|BYZIG oo;ioc'zu 35p (OC171  30p IN823A 65p (40638 £1-00 [88A7GT 25»[30?!.12 9501 1); 132
. £1-08 PCFA4 - 54pl A¥178  48p|CRS1/10 30p |0C28 @5y |OC200  40p | 1N&7RS 76p | 40860 90p |6BCTGT 20p(30FL14  80p y
EI80CC ~ 85p| E Poks S5 Ariso  4gp|CRS1/20 40p (0C29  85p |OC201  78p [2N9I8  37p 6307 40p|30L13  95p| qy5.94
E182CC£1-15| EFL P(:HOO 0] Ar181 48p| CR81/40 48p |OC35 0C202 90 |2N987  43p |ZENER 88Y7 40p| 30L17  95p .
EA30 18p EL34  50p P(émm 75| Ar186 40p CR83/40AF |OC36  65p (OC203 85 (2N1304 £2p DIODES {6S8Y7GT 28p|30P12  95p|yyy1a.35
EADC30 38p| EL3G l7p‘P -¥8o1 AFZI® 1108 OC44 17 |OC204 85 (3N1305 28p [row/1v 4sp|6SK7 _ 45p[30P19  95p |} 215
EAF$2  55p L 53» N(El’ﬁo'- 45p] Agya6  gsp|CRS25/025  (OC45 12p |0C205 £1-00 |2N1306 25p |10w/2v 45p (SBL7GT 45p/30PL1  80p|ycRiga
e S biroos 0Plasvas  esp| 76 070 12p |OC206 £1-10 |oN1307  25p [ IOW/B-2V 45p [BSNTGT 45p/30PLI3 £1-00 £
EBcoiles 215(PCis0s 85| BC107  10p|GETIIS 750 |0Ci1  18p |OCP7! £1.00 [2N1308 27p | 10W/7-5v 43p |83Q7  45p|30PLI4 $1-00| vops s s
e 40: IS EAn 70: BClOx  10p|GETLIS 85p OC7:  20p (ORPI2  55p [2N1309 28p [10W/11V 4bp [6YSC_ 18p(35L4GT 50p £9-00
EBFn0 400 u; roLs1 sop| PCI3 16p|GEX66 £1-50 |0C73~  30p |ORPGO 50 |2N2147  76p | 10w/15V 45p g:‘:‘-"‘ :3: 33;;“‘“ ggv 3BPI 2400
EBFS3  40p Sab[poiss pIFYRI 30y UBCIU 18y VAT by 307 60p|9ACT By GBAG  DEpi6XG_ 40 s0cs | 4oy B0 10
EBFAS  27p 36p| PCLA3 65 (pY82  30p |[UBFRO 35p |Uvss  35p [384 35p [6AH6  60p [6BES  32p| 6X5GT  45p|50CD6u 881 810
ECCHI  35p 70p| PCL84  35p [PYs3s  35p |UBFA9 40p |VR105/3040p |3V4 45p (6AK5  36p [6BGHG  70p| 6Y6G  75p 110"
ECCH2  25p 70p | PCLAG 45 (PYSH  38p [UBLI  70p | Z800G £2.00 |35/254M S6AKX  38p [6BYG  55p| 674 40p |73 70p
ECCA3  33p 60p | PCLBOS Y500 £1-00 |{UBL21 70p | 280117 £2.00 £3-00 [6ALS 6BQ7A _55p| 6-30L2  85p|76 85p ial Val
Eecsd - 210 45p D500 2130 | PYB0O  45p [UCCS5  45p |Z03U £1-28 |SB/2553 GALSW 50p [6BR7 £1-00| 787 ~  70p| 7% S0p| Special Valves
ECC83  38p 35p PFL200 68p (PYS01  45p [UCFSO0  60p [7900T £1-10 | -10 [6AM6  35p (6BWE  90p! 7Y4 60p |80 §5p|CV2339
ECCH6  80p 70p |PL36  86p [QQVos-10  |CCH42 20p [SR4GY  75p [GANR  60p |GBW7  90p| 9DG 40p{72934/B 17-00 £45-00
ECCS8  39p 40p|rL3k  65p £1-20 | UCHR| 45p [5U4G  35p [6AQ5 42 (6C4 30p| 11E2  £4-80|803 25-50| TPO/7D
ECClse  68p 40p | PLSI 40p |R19 35p | UCLB2 30p [OV4G  45p [6AQ5W™  65p |6C6 40p| 12AT6  36p|805  £12:00 £35-01
ECFH0  31p 40p PLB2  40p (TT2)  £4-20 |UCLs 30p [5Y3GT 45p [6AS6  50p [6CH&  55p[ 12AT7  35p[s07 50p| K301  24-50
Hos ma min S Cw U R A L Rt
SCER {PLA o 85p | UFXO . 12AV8  50p (8664  £1-00 .
ECF80L 58p 75p |PL300 750 [Glg)  ggp [1-F8s R 00 |6AUG  30p |OD6  36p| ;00T TP I03A  A78| K337 £14.50
ECH42  70p|E 28p | PL504  75p | (7501 80p | U Fry 2800 |524 76p |6AX4GT 76p (6EAN  70p| 15546 qop|u5s 50p | KRN2A
ECHS81  30p| EZ 27D PL508  90p |UABCSO 40p | UL4L 50p |5Z4GT  45p |6AXSGT 80p |6F23 80p| 12BE6  50p 955 40p " sg.00
R :g’ Ll & PL50S £1:10 [CAF42  85p | ULRs 40p '6AB7  45p 6B7 55p '6F33  23-28| 12BH7  50p 956 300 | wLa17A
EOLMO 40; G237  63p|PL802  95p |MANF OTHERS IN STOCK include Cethods Ray Tubes and Special Valses, '.x. |12C3  46p|957 40p £1-35
ECLS? 8lp|KTéé £2:30|PY¥33 83p | Postage Up to 81 12p, £1-28 17p, £2-£3 22n. Over £3 post free. .0, 25p extra. I 12E)  £2-85/205) 70p |3Y/92/E
ECL83 70p| KT8% £290!Pyso  3sp I I2K5  85p 5933 £3-00 £35-00
12K76GT 6057 Sun -
V.A.T- 29/41FT. AERIALS each consisting of ten 3it., §in. 1DKRGT :g:mow ::: ‘;’ﬁ“ g::
Please add 1oy to a" dla. tubular screw-In sections. 11ft. (6-section) whip - -
d (] a'erlnllw(llh nga:ta!or to ﬂt;?le Tin. rod, Iruulnl:d base, c I (EI t . ) Ltd
orders stay plate and stay assemblles. pegs, reamer, hammer, otomor ectronics 5
etc. Absolutely brand new and complete ready to erect, 170 GOLDHAWK ROAD, LONDON W12,

METERS

Full List of our very large
stock of meters on request.

in canvas bag. £7

50 new £4-50 slightly used.
Carriage £1-50.

RETAIL: 743 4946

TRADE: 743 0899

Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

MAINSG

all types of

TRANSISTOR EQUIPMENT

RUN YOUR TAPE RE
OFF AC MAINS

Malns unit aupplied
complete and ready to
plug into your cas-
sette-reconder.  (State|
voltage, make aml
type of plug required,
H in doubt send dia-
gram of recorder
socket).

oNLY £2-°75 P & P 20p

CORDER

PLUS-3 MAINS UNIT
~ Frovides three scparate
e =2 switched output voltages
6v., Tiv. andl 9v. DC.

Attractive case mains Jead
output socket, plug and
lead. Bize 4} x 3} x 2jin.

P&?’N'.'!:)f) £3 '30

Extra lead with plug to fit your eassette recorder
50p. (State mode!l and plug required.)

MAINS UNIT FOR
TRANSISTOR RADIO
ONLY

For single outputs, Gv. 9v £2-20
For two acparate outputs, 6v + 6v..
i) O + Ov. £2:75 P. & P. 20p per unit.
(Please state outputs required),

Al units are completely Isolated from mains by
double wound transformer ensuring 1009/, safcty.

ALL PRICES INC VAT

R.C.S. PRODUCTS (RADIO) LTD.
Dept. P.W))
36 Raymond Ave., South Woodford
London, EI8 2HG
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Carriage 44p

With 48 see-through Drawers
ldeal for the Radio Constructor

As supplied by us to SCHOOLS,
TECHNICAL COLLEGES, HOSPI-
TALS, SHOPS and industry
throughout the country. Silver grey
stove enamelled steel cabinet with
48 transparent styrene drawers fitted
with moulded handles and label slots.
Dividers can be supplied at a small
extra charge to enable each drawer
to be sub-divided into six compart-
ments. See-through drawers allow
swift selection of contents at a
glance. A really first-class time and
space saving unit. Size of cabinet
2137 x 113" x 64", size of drawers
64" x 21" x 14",

Callers welcome.

SEND FOR FREE ILLUSTRATED LEAFLETS

(100 yards trom
Berrylands Railway Station)

111 Chiltern Drive-Surbiton Surrey
rade 01-399 4383

SHORT-WAVE
KITS

WORLD-WIDE RECEPTION

H.A.C.

Fawous for over 35 years fur Short-Wave Equip-
ment of quality, “H.A.C.” were tbe Original
suppliers of 8hort-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfied

st {nclndi; Tech Colieges, Hoa-
vitals. Public Schools, R.A.F., Army, Hams, etc,

1974 “DX» RECEIVER
LComplete kit—Price £4-30 (Incl. p. & p. & V.A.T.).
Customer writea: “’Australia, Indla and America
at lond volume.“—'‘I bave now heard over 300
stations Including many Amateurs. I have
received 32 Q.8.L. verified reports—from all
continents. An amazing one-valver.*
This kit contains all gennine short-wave com-
ponentas, drilled chassis, valve, accessories and full
instructions, Ready to assemble, and of course,
as all onr products—fully guaranteed. Full
of other 8.W. kits, inclnding the famous model
K plus ({ilustrated above). All orders despatched
by return. 8end now for free descriptive catalogue,
of kits & components. Test Report available.
EXCITING COMPETITION for Sbort-Wave
Hateners, Rend stamped envelope for detatls,

“H.A.C.” SHORT-WAVE PRODUCTS
29 01d Bond Street, London W.1




THE WHYS AND WHEREFORES

HE concepts of input impedance and output
I impedance are not really difficult to under-
stand although there is no single rule to cover
every situation. What is correct practice depends
almost entirely on the individual design require-
ments.
The most important rule of impedance matching
is derived from the maximum power transfer
theorem.

The maximum power transfer theorem

If a signal source with a purely resistive output
source is required to drive a purely resistive load,
maximum power will be transferred from source to
load when the load resistance is equal to the output
impedance of the source. It should be noted that
the theorem assumes that the input and output im:
pedances to be purely resistive, which will rarely
be the case in practice, and that to deliver maximum
power to the load is the sole requirement.

Rs
>
: Fig. 1: Equivalent cir-
| Vs < cuit of signal source
| with resistive outpul
1 Impedance.
l o]
) [ameo
|
!
Fig. 2: Eguivalent cir- > ! RL
cull of resistive load.
|
L ]
-~ ' 1
} Rs | —
1 M
I I )
Il Vs Vi Rt
1 !
| \J
] |
[ J

Fig. 3: Equivalent circult of the source of Fig. 1 driving the load of Fig. 2.

IMPEDRNCE
MATGHI NG e R

C.BUDD

Assuming that our signal source may be rcpre-
sented by an a.c. voltage source in series with a
resistance (Fig. 1) and that our load may be repre-
sented by a pure resistance (Fig. 2), we can com-
bine the two (Fig. 3) and write some pertinent
equations as follows.

Calling the power delivercd to the load P

vV = .M- by potential divider action
Ry + R
Vg . .
and 1 = —=>__ where I is the a.c. current flowing
P = IVL
Vg2 Ry
(R + Rg)?

where V, = load voltage, Vs = source voltage, Rp
= load resistance, and Rs = source resistance.

Given the source voltage and the source and load
resistances we can, with this formula, calculate the
power delivered to the load. But we can do more
than that. If we assume arbitrary values for Vg and
Rs we can plot a graph of Ry a: ‘nst P. The curve
obtained will be similar to that .a Fig. 4. From the
graph it may be seen that the power transferred is
at maximum at approximately the point where Ry
equals Rg. It may be shown that P reaches a maxi-
mum when Ry, is exactly equal to Rs.

Maximum power transfer between source and
load occurs when the source resistance is equal to
the load resistance.

Other considerations

In practice, however, it is not as straightforward
as this because maximum power transfer may not
be our only concern. Consider the simple audio out-
put stage shown in Fig. 5. The purpose if T1 is to
match the speaker impedance to the output impe-
dance presented by the transistor.

From the maximum power transfer theorem, one
could reasonably assume the the “correct” load re-
sistance would be the output resistance of the tran-
sistor, but this is not so. In this case maximum
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efficiency (i.e. power transfer from amplifier to load)
iS not our main concern.

Of greater importance is the maximum power
that the stage will deliver without distortion due
to bottoming (the transistor being turned off by the
input signal) or saturation. In fact the load resis-
tance into which the stage will deliver the maximum
power without distortion, known as the optimum
load, is equal to the supply voltage divided by the
quiescent collector current and has nothing to do
with the actual output resistance of the stage.

d

|
|
|
|
1
1
!
|
|
I
|
1

1 1
Rs 2Rs 3Rs >

Ru

Fig. 4: Sketch graph showling that the power delivered to the load is at
a maximum when Ry = Rs.

In a practical case the optimum load will gene-
rally be higher than the output resistance for an
audio power amplifier, and this is the reason that
commercial audio power amplifiers, intended to
drive load impedances of 3, 8 or 16 ohms, often have
output impedances of a fraction of an ohm.

T1 +Vs
Fig. 5: Simple audio output
stage.
ov

Reactive components

An input or output impedance will have reactive
components as well as a resistive one. If pos-
sible, the reactive element of the source impedance
should be cancelled by those of the load im-
pedance. In other words, a source with an equiva-
lent series capacitance should “see” a load with an
cquivalent series inductance, the reactance being
equal, but opposite, to that of the source capacitance.

In this way, the source capacitance and the load
inductance form a series-tuned circuit which, ideally,
has zero dynamic impedance (zero resistance). Any
net reactance in the source-load circuit is undesir-
able since it reduces the maximum power that can
be delivered to the load by the source. Such “reac-
tance balancing” is only possible at a single fre-
quency and in a system of large relative bandwidth
(e.g. an audio preamplifier) it is of no use.
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At r.f. however, the relative bandwidth will gene-
rally be much less and it is usually casy to make
the reactive elements of source and load cancel out
in the frequency band in use. As an example, one
of the functions of the acrial tuning unit in a
transmitting system is to cancel out the reactive
elements of the aerial impedance.

Equal lIoad and source resistance

Now let us consider another situation in which
it would be better to deviate from the rule of
making the load resistance equal to the source re-
sistance because maximum power transfer is not
our only concern. Fig. 6 shows the equivalent cir-
cuit diagram of a typical crystal microphone or
ceramic pick-up. The output impedance of such a
device consists of a fairly large resistance (typically
a few megohms) in series with a small capacitance
of perhaps two or three hundred picofarads. If the
capacitive element was absent, the transducer drives
a pre-amp with an input resistance equal to Rs and
all would be well.

oSS0 oS as = sy q
! Cs Rs |

! — A"
! |

d I

I vs |

! |

|

i | o
! |

' N S T 11 1113

Flg. 6: Equivalent circuit of typical crystal microphone or ceramic
pick-up.

However, at the lower audio frequencies, the re-
actance of C, in a practical transducer becomes large
cnough to be significant in comparison to R, and
attenuation of the bass frequencies would result if
the input impedance of the pre-amp were equal to
R..

Since an inductance in series with the transducer
would only cancel the capacitance at a single fre-
quency and would, in any case be ridiculously large,
the simplest solution to the problem is to make the
input impedance of the pre-amp very large com-
pared to R.. The reactance of C, at bass frequencies
would then be insignificant compared to the total re-
sistance in circuit and no significant attenuation of
the bass frequencies would occur.

High impedance input

The circuit diagram of a crystal microphone driv-
ing a pre-amp with an ample input resistance of
10M is shown in Fig. 7. One could reasonably
think, from the maximum power transfer theorem,
that the large ratio between the resistive component
of the source impedance and the load resistance
would result in a large loss of available power.

This is the case, but it may be shown that the
power gain of a common source f.c.t. stage (and
that of a common cathode valve stage) is propor-
tional to the value of the resistor (R1 in Fig. 7)
shunting the input, which is roughly equal to the

—continued on page 1166




SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb aolid
atate audlo
amplifier. Brand
new components
throughout. 5
«ilicon transistors
plus 2 power out-
out transistors in
push-pull.  Full
wave rectifica-
tion. Output
approx. 13 watta
I-rvqu\.my rvspouse l"}lz—SOKHz
stage with

inte » ..lun
+ 3db. Fully §
Volume, Bass boost and Treble cut controls. Suitable for
815 ohm speakers. lnput for ceramlc or crystal cunrldgc.

LRI

Bensitlvity approx. 40mV for full output. d ready

RECORD PLAYER BARGAINS
Mains models, All brand oew in maker’s packing.
LATEST B.S.R. C109/C120 AUTOCHANGER UNITS
:;th latest stereo/mono compatible cartridge £7-60 +
p P, & P.

SPECIAL BARGAIN OFFER!

Limited number of BSR C128 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY 28-00 + p. & p. 60p.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘‘Colorcoat”™
plastic coated steel. Resonance free. Designed to take
[¢] 1025, 2000, 2025TC, 2500, 3000, 2500, 6100,
8P25 II and III, BLESB, AT60 etc. or B.3.R. C109,
C129, A2l etc. Black leatherctte finish. 8ize 124" x
144" x 3}” high (approx. 7}” high. Including rigid
rmoked acrylc cover).

NOW ONLY £4-05, P. & P. 70p.

bullt and tested, with knoba, escutcheon panel, input and
output plugs. Overall size 3” high x 6” wide x 71" deep.
AC 200{/250V. PRICE £11-60. P. & P. 50p.

DE LUXE STEREO AMPLIFIER
A.C. mains
200-240 v,
Ueing
heavy duty
tully isola-
ted mains

LATEST ACOS GP91/18C mono compatible cartridge with
tjo stylus for LPII-.PI79 Universal mounting bracket.
21-60, P. & P.
SONOTONE DTAKC COMPATIBLE STEREQ CARTRIDGE
h-tylu Diamond Btereo LP and Bapphire 78.
ONLY 22-30 P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £2-80, P. & P. 16p.
LATES'I' RONETTE T STEREO /| COMPATIBLE
ARTRIDGE for EP[LPISteno[“B $1-63 P. & P. 15p.
LAm‘l‘ RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP{LP/78 mono or stereo records
on mono equipment. Only £1-860, P. & P. 15p.

t .
er with full
wave rectl-
fication
giving ade-

qQuate
stnunthing with negligible hum.
Valve low up. 2 - ECLYB6 Trlode Pentodes. 1 x EZ80
an rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa.
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watta per channel (8 wattsa mono), into 3 ohm
«peakers. Full negative feedback in a carefully caiculated
clrcult, allows high volume levels to be used with negilgible
distortlon. Bupplled complete with knobs, chassis size
11"w x 47d. Overall helght including valves §”. Ready
bullt & tested to a high standard. PRICE £9-90. P.&P. 50p.

POWER SUPPLY UNIT 200/240v. A.C. input. Four
awitched fully amoothed D.C. outputs giving 6v. and
74v. and 9v. and 12v. at 1 amp on load.

Fitted inrulated output terminals and pilot lamp ind.

QUALITY RECORD PLAYER AMPLIFIER ME. I
A top quality record player amplifier employing heavy
duty double wound malins transformer, ECC83. ELS4,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
apeaker. 8ize 7in. wide x 3in. deep x 6in. high. Ready
built and tested, PRICE £4-40, P. & P. §0p.

ALSO AVAILABLE monnud on bo‘rd with output
transformer and speaker. PRICE 2585, P. & P. 6

SPECIAL OFFER !
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Bize 16" high x 10}~
wide x 6% deep. Fitted with E.M.I. Ceramic Magnet
13” x 8" bass unit, two H.F. tweeter unita and

power handl) 10 watts.
Anlhbla Jor8orld ohmn impedance.

OUR PRICE £9.25 car. 3p

Cabinet Available Separately £4-95, Carr. 65p.

Also avallable in 8 ohms with EMI 137 x 8 bass
speaker with parasitic tweeter £7-15, Carr. 75p.

Hammer finish metal care overall size 8” x 33" x 2}".
Sulitable for Transistor Radios, Tape Recorders, Ampli-

fiers etc. etc. Ready

built and tested. PRICE £5.00 P.&P.35p.
BLACK ANODISED 16g. ALUMINIOM HEAT SINES,
For TO3, complete with mica’s and bushes. 8ize 23" x
3” approx. £8p pair. P. & P. Gp.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Glving 13 alternatives. Primary: 0-210-240v.
Becondary cotnbitiations 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Slze 3in. long > 3}in. wide x 3in. deep.
Price 2231 P. & P. 40p

MAINS TRANSFORMER. Yor istor power 11

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a doubdle wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms, Output approx. 3-8 watts.
Volume and tone controls. Chassis slze only 7in. wide
x 3in. deep x 6in. high overall. AC maina 200/240v.
Suppiied absolutely Brand New completely wired and
tested with good quality output transformer. £3.3o
P. & P. 40p BARGAIN PRICE
LOUDSPEAEKER BARGAINS

5in, 8 obin £1-25, P. & P. 16p. 7 x 4in. 3ohm £21-40.P. &
20p. 10 x 6in. 8 or 16 ohm £2-10, P. & P. 30p. Ea‘

et w

i
I,
8 x §in. 3 obm with high flux magnet £1-70,P. & 0p.
E. Ml l:ﬂ x 8in. with high flux ceramic mgn 1t
tweeter 3, 8 or 16 obm £3-60, & P. 3

~?=

Prl. 200/240v. Bec. 8-0-9 at 500 mA. £1-10. P. & P. .
Pri. 200/240v. 8ec. 12-0-12 at 1 amp, $1-81. P. & P. 26p.
Pri. 200/240v. 8ec. 10-0-10 at 2 amp. 21-82. P. & P

For personal callers only !

Limited nunmber of stereo radlogram chaasis, covering LW/
MW/FM bands. Mono radio and stereo gram.

Overall size—approx, 16}~ W, 61~ H, 8~ Depth

4 watta per channel output. only 216- 50.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or translstor equlpment. 9-18v.
battery or from H.T. line 200{300v. Frequency
response 13Hz—23KHz. Gain 26dB. 8olid encap-
sulation alze 131” x 1} x §”. Brand new complete
with instructions. Price 3100 P. & P. 16p

HANDBOOK OF TRANSISTOR EQUIVALENRTS AND
SUBSTITUTES

A must for servicemen and home conutmcton Includlng
many 1000°s of British, U.8.A. P and J.

E.M.I. 13 x 8in. 3, 8 or 15 ohm with two Inbullt

HARVERSONIC SUPER SOUND
10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED CIRCUIT
BOARD WITH COMPONENT IDENTIFICATION
CLEARLY MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-class Hi-¥| 8tereo Amplifier Kit. Uses 14
transistors including Bilicon Transistors in the first five
stages on each clnnncl ruultlng In even lower notse,
level with § ¥ t p with
Bass, Tredble md two Volume Conuoh Bnlhble lor use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetlc cartridge—instructions included.
Output stage for any speakers from 5 to 15 ohms. Compact
design, all parts supplied including drllled metal work,
high quality ready drilled printed circuit board, smart
brushed anodised aluminium front panel with matching
knobs, wire, solder, nuts, bolts—no extras to buy.
8imple step by etep instructions enable any constructor
to build an amplifier to be proud of. Brief specification;
Power output: 14 watts r.m.s. per channel into 5 ohms.
Frequency response +3dB 12-30,000 Hz Bensitivity:
better than 80mV into 1M (). Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to +12dB.
Tredble cut approx. to —I6dB. Negatlve feedback 18dB
over main amp. Power requirements 35v. at 1.0 amp.
Overall 8ize 12"w. x 8"d. x 2{"h.

Fully detalled 7 page construction manual and partx
list free with kit or send 18p plua lugicus.A. .

s -65

AMPLIFIER KIT P. & P. 25p
(Magnetlc input componen!u 33p extra)
POWER PACK KIT £3- P. & P. 35p

CABINET £3:30 P. & P.35p

and crossover nctwork 24-65, P. & P. 30p.
E.M.1. Ceramic magnet heavy duty tweeter. Appmx 34"
Avallable 3 or 8 or 15 ohms, £1-25 + 20p, p.

BRAND NEW. 12in. 16w. H/D Speakern, 3 or 15 ohms.
Current produc(lon by well known Brlunh maker. ho:

with Hiflux £7-5
25w, £7-60, 35w uss P. & P. 45p.

Gultar mndeis:
SPECIAL OFFER!

LIMITED NUMBER OF BRAND
| NEW ELAC 10”7 TWIN COKRE

P | | LOUDSPEAKERS
¥ With lsrge coramie magnet and
plasticised cone surround.
aohn impedance, £3-70.P. & P. 35p._

Also available specification as above but aize 107 > 6%
£2:70 and size 8~ round £2-60. P. & P. 35p.
LIMITED NUMBER EMI 2}” 8 ohm Tweeters. Mounted
on fat bracket size 2§” wide x 73” long.
E: but new and tested 70p per pair plus

\

transistors. ONLY 40p. Post Gp.

3 Ret E lopedias for El i and
Designers, covering between them tran<istor character-
Intics, diode and tranaistor equivalents. Many thousands
of up to date Europcan typﬂ inted.

Diode Equivalents .. 80p
Transistor Equivalents #0p
Transistor Characteristics £1-15
POST FREE

All three together . 12680

NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedias 95p, Post Free

8 pole 3 way 2 bank low loss Yaxley type switches 13*
sections. Standard spindle. 2 switches 88p 4 10p P. & P.

X
15p P. & P.

. “RA"” TWIN CONE LOUDSPEAKER. 10 watta
peak handling. 3, 8 or 15 ohm £2-45, P. & P. 36p.
85 ohm SPEAKERS 3in. only 70p P. & P. 25p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

8ize 111” x 144" x 14" deep. Weight 190z, Power
handling 20W r.m.s, (40W peak). Impedance 8 ohm only.
Renponne 40Hx-20kliz. Can be mounted on cellinga,
walls, doors, under tables, etc., and used with or without
bafMe. Bend 8.A.E: for full details. Only £8-58 each.

P. & P. 34p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1:10 yd. length. P. & P. 15p
per yd. (min. 1 yd.). 8.A.E. for samples.

(Post Free ll all unlu vurchued at sanie time)
Full after sales service
Note: The abore amplifier iz suitable for feeding two mono
sources into inputs (¢.g9. mike, radio, twin record decks, elc.)
and will then provide mixing and fading facilities for med-
3-VALVE AUDIO
AMPLIFIER HA34 MK Il
Designed for Hi-Fi reproduc.
3 wperation. Ready built on
plated heavy gauge metal
rhassis, size 7}"w. x 4%d. x
EL84, EZ80 valves. Heavy
duty, double wound mains
and output trans-
spcaker. Scparate vulunie control and now with improved
wide range tone controls giving bass and treble tift and
cut. Negative feedback line. Output 4} watts. Front
g of controls. Ci lete with knobs, valves, ete.,
wired and tested for only £5-80. P. & P. 45p.
HSL “FOUR” AMPLIFIER KIT. Similar in appearance
advanced circuitry. Complete set of parts, etc. £4-50.
P. & P. 46p.
10/14 WATT HI-F1
A styllshly finished
monaural amplifier
with an output of
EL84s in push-pull.
8uper reproduction
of both music and
gible hum. Separate
inputs for mike and
gram allow record
to follow each other.
Fully shrouded section wouwin! output wrausformer to
match 3-15 (2 speaker and 2 independent volume controls,
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Bimple instruction booklet
15p + SAE (Free with parta)' All parts s0l@ separately.
tested £12-10 P. & P. 70p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE £3-30, P. & P. 25p.

Also available ready built and tested £23-10. Post Free.
fum porwered Hi-Pi Discolheque use, etc.
tion of recorde. A.C. Mains
41"h. Incorporates ECCS3,
Q.
former matched for 3 obm
panel can be detached and leads extended for remote
to HA34 above but employs entirely different and
AXPLIFIER KIT
14 watts from 2
speech, with negli-
and announcements
and scparate base and treble controls are provided
ONLY 28-80 P. & P. 60p. Also avallable ready built and
muffs. Wired and fitted with standard stereo }in jack
PRICES INCLUDE VAT |

Open 9-5.30 Monday to
Friday. 9-5 Saturday

Early closing Wed.

A few minutes from South Wimble-
don Tube Station.

HARVERSON SURPLUS CO. LTD.
(Dest. P.W.) 170 HIGH ST., MERTON, LONDON, 5.W.19 Tel.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES Cl

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES

QUOTED APPLY TO U.K. ONLY.

P, & P, ON OVERSEAS ORDERS
HARGED EXTRA,
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tthe Heathkit

atalogue..and
save

Handcrafted electronics with built-in quality and kit form
savings.

Hundreds of models to choose from.

Heath offer you outstanding specifications and plus values
that will impress you, your family and friends. Want to know
more ? Send for your personal introduction to the international
world of Heathkit electronics . . . the Free Heathkit Catalogue.

’ F Please send me the FREE Heathkit Cata-
ree logue & detais of Monthly budget plans
NAME
ADDRESS _
HEATH HEATH (GLOS ) LTD DEPT PW/4/74
Bristol Road,
EEIEEETE Gloucester GL2.6EE
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Kit comprises EVERYTHING

. "\ (Case. cabies. coii connectors.

s ° Silicon grease D‘;&on

, 2 P? @ 8opage istruction feallet

Fascinatmg to build Fantastic improvement 1o your car’s
performance Complete Capacitive Discharge ignitton system.
fully proven. components fully guaranteed Printed cucunt
design All metalwork drilled ready Fitted to car in 15
minutes when built
o Sustained peak performance. e Up to 20% fuel saving.
e Instant all-weather starting. Faster acceleration, higher
top speed. e Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. e Purer exhaust gas emission.

"

A new from the facturers of Gunton igmtion Price. £11-62 in¢
VAT and postage. (12 volt only State Pos or Neg earth). Ready built unit also
available £14-85 inc. VAT and postage GUARANTEED 5 YEARS

ORDER NOW-—send P.0./Cheque direct to:
ELECTRONICS DESIGN ASSOCIATES, Dept. pw4
82 Bath St., Walsall WS1 3DE. Phone: 33652

ELECTRONIC & AUDIO BARGAINS
158

JUNCTION BOX
MODEL JB3

For connecting head-
phones to ampliflers.
OUR PRICE £1-37

HILLS DYNAMIC HEADPHONES
MODEL H101VSM

Extremely high quality
with padded headband
& earcups with volume
controls & mono stereo

switching.
AUDIO EXTENSION CABLES .
1511 straight headphone cables £1-10 guﬁ ERICE £4-50 PA4PXD
20 #t. single screened coiled cable 88p HOMMER' INTERCOM

6 metres twin screened coiled cable 2 Station inc. Volume —~"\

94p ; (B:ov:trol On-Off Swnch' \ K
5 pin-5 pin record lead 66p | Batteries & 66f 3
3Din-4RCA phono piugs 785 | Cable. OUR PRICE £370 " "
TvNiAn Soeance o v | CARTRIDGES
VYNIAR SPEAKER CLOTH | Acos
Black or Black and Siiver, | GP91-3SC Mono Crystal
Sizes : 18in. x 25in. 66p Compatable 85p
36in. x 25in. £1-10 GP3-1 Stereo Crystal £115%
36in. x 50in, £2:20 | GP96-1 Stereo Ceramic £1- ss
Send 7p stamp for oursamples of | Sonotone 9TAHC Diam. £1-8
Vyniar and Audio Components SPEAKERS
Catalogue. 6 x 4 Std. Magnet 8Q £1:10

— 7 x 4 Std, Magnet 3Q2 £110
ggLDngG RO, £1.99 | BX5 Std Magnet 8} 430 £1-26
X25 25 Watts £1.65 | ALUMINIUM 30“5

Replacement Elements £1.10 | HB1 1% x 217 v 1§ 420
Replacement Bits 38p | HB2 40 x 4" xt 41p
ST3 Stand 96p | HB3 47 %217 x 13" d1p
D ———— — HB4 51" x 4% ¥ 14" a7p
SWITCHES HBS 4 x 24" x 9% 41p
Small Slide Switch 10p | HB6 3 %e K™ 34p
Large Slide Switch 10p | HB? x5 x 24" 66p
SPST Toggle Switch 16p | HB8 8" x6” 23" 84p
DPDT Toggle Switch 20p | HBg 67 x 4% x 2 S4p
S'ga" (E'ased) Push to Test CASSETTE TAPE RECORDER
_Swite i 197 | DYNAMIC MICROPHONE with
VEROBOARD Plain Remote Control On-Off Switch.

OUR PRICE £1-60

01 1 15 |
s o TELEPHONE PICKUP COIL for

2:5in. x 3-75In, 29ip 170 11p

2-5in. x 5in. 25p 24p 12p | Amplifiers or Tape Recorders.
3-75in. x 3:75in, 26p 24p — | OUR PRICE 40p
3-75In. x 5in. 29p 28p 19p | VISIT OUR TRADE COUNTER

Spot Face Cutter 39p  39p
Pin Insertion Too! 509 S0p

HILLS COMPONENTS LTD.

DEPT. (PW3) UNIT No. Pléase add 10% for P/P,
6, |

MELINITE INDUSTRIAL ESTATE, T AT

BRIXTON ROAD, WATFORD, MERTS WD2 SSL. Tel. Watford 27711

ALL CALLERS WELCOME
MON.—SAT

9 a.m. till 530 p.m,

ALL PRICES INCLUDE V.A.T.




AUTOMATIG 12V
CAR BATTERY
GHARGER

Richard Gollin

originally designed for use with the very popu-

lar battery operated fluorescent lamp described
in the December issue of Practical Wireless. Its
purpose was to keep the battery in a fully charged
state, restoring energy used when mains power is
available.

The circuit is of course suitable for charging any
12 volt car battery at a maximum rate of 2:-25A.
When the battery reaches full charge (135 volts) a
“crowbar” circuit operates and shuts off the charge
current. Interruption of the mains supply restores
the crowbar to its off state.

THIS simple automatic battery charger was

Circuit description

The circuit diagram is shown in Fig. 1. A mains
isolation transformer with a 30V centre-tapped
secondary winding feeds a full-wave thyristor circuit
to provide the charging current. The thyristors are
triggered by the d.c. potential applied to the gate
electrodes via diodes D1 and D2 and the associated
smoothing capacitor Cl.

Resistors R1, R2 and R3 limit the gate current
together with the indicator lamp LP2. Resistor Rl
and lamp LP2 also limit the current through the
crowbar thyristor CSR3 when it is ‘,on’. Resistors

R4 and RS are connected in parallel. They limit the
charge current to 2-25A to protect the transformer,
CSR1 and CSR2. Diode D3 is included to stop current
flowing back from the fully charged battery into the
crowbar circuit once it has triggered.

The crowbar trigger potential is set by the 6-8V
zener diode D4 in the gate circuit of CSR3. By using
the potentiometer across the circuit output it is
possible to adjust the voltage of the output to a pre-
determined level at which the crowbar circuit ‘fires’.
The crowbar thyristor ‘shorts’ the main gates to
earth and stops them from receiving gate pulses, so
stopping conduction.

% components list

R1 68Q2 5W wirewound resistor
R2, R3 270Q W

R4, RS 1Q 10W wirewound

R6  1-2kQiW

R7 3300 3W

VR1  2-2k potentiometer (miniature preset)
C1 640uF 25V

LP1 Mains neon indicator
LP2 6-3V 0-2A lamp

St Single pole, single throw toggle

FS1 3A fuse
T1 Mains transformer, secondary 30V centre
tapped, 3A

CSR1 2N3228 TO-66 or any 50V S5A thyristor, and
mounting hardware

CSR2 2N3228 TO-66 or any 50V 5A thyristor, and
mounting hardware

CSR3 TIC44
D1 1N4001
D2 1N4001

D3 1N1612R or any 50V S5A stud type (stud is
anode) and mounting hardware
D4 6-8V 1 watt zener diode

Lamp holder (m.e.s.), connecting wire, mains lead,
fuseholder, nuts, bolts, etc. Heatsinks (see Fig. 3.)

A S CSR1

(see text) X9 R2

RS «k{/g 2700
M A csre
(see text)

Fig. 1: Schematic circuit of the automatic
battery charger.

D3 L
1N1612R VR1
AC.mains 22k
240V, 50~ 12V

SR I

Battery being charged

%/,
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&

[\

CSR2

é'
Stud insulated
+Ve OUt e @‘D/from heat sink
3
Heat sink '8’ o

Fig. 2: Printed circult board and component layoul.

The circuit board layout is shown in Fig. 2. All
components should be mounted onto the board and
soldered up. Ensure that electrolytic Clisconnected
correctly and check also the polarity of the thyristor
and diode connections. The main thyristors, CSR1 and
CSR2 and diode D3 must be mounted with insulators
on their respective heatsinks. A smear of silicon
grease should be applied to each side of the mica
washers to ensure good thermal contact. Resistors R4
and RS should be spaced clear of the board as they
will run quite warm.

When the board is complete and all wires to the
transformer are connected make a final wiring check.
Then set VR1 fully anticlockwise, and switch on the
mains. Measure the voltage across Cl; it should be
approximately 20V.

Then connect a fully charged 12V battery (about
13-4V off load) across the output terminals. Advance
VR1 slowly until the crowbar circuit just operates
(lamp LP2 comes ‘on’). The voltage measured be-
tween earth and R4, R5 and D3 junction should then
be about 14V. Do not move the setting of VRI1 again
—sealing with a dab of glue is a good safeguard.
Switch off the unit and disconnect the battery.

Connect a discharged battery to the unit and
switch on. If an ammeter is available check the
charge rate—about 2-25A. Alternatively measure the
voltage across R4, R5; this should be about 1-1V.
The crowbar circuit should not operate until the
battery is fully charged and reaches 13-4V. Once
operated the crowbar cannot be reset unless the
mains supply is ihterrupted.

During power cuts this will be “automatically’
accomplished.

sl

L 1K
d'_e la )
Vv 1

2 — |

J - —

Fig. 3: Heat sink detalls, in 16 s.w.g. aluminium.
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IMPEDANCE MATCHING—continued from page 1162

input impedance of the stage. Thus, a high input
impedance makes for higher power gain and, hence,
greater output power from the stage as well as
improving the bass response, as it does in this
particular application.

Vs

<
0-OWF d Output

9
S
Crystal R 1
microphone 210M

% T oV

Fig. 7: A crystal microphone driving an audio preamp with a high
inpul impedance.

Power fall-off

There are many such situations in which maxi-
mum transfer of power from source to load is not
our only concern and load resistance should not be
made equal to source output resistance. But the
basic principles should be borne in mind. The maxi-
mum possible power will be delivered to the load
when the input resistance of the load is equal to the
output resistance of the source and any reactive
components in the source impedance should be can-
celled out by equal but opposite reactive elements
in the load impedance.

In many practical cases exact equality of source
and load resistances is not easy to achieve. It may
be seen from Fig. 1 that the power transfer falls
off more rapidly with decreasing load resistance than
it does with increasing load resistance. Therefore,
if it is necessary for a mismatch to occur, it is
clearly much better to make the load resistance
greater than the source resistance. | |



INNEXTMONTHS (SpRCIAL

PRACTICAL

UTTLTAN A | | PULLOUT FEATURE

fMINI-POP' RADIO

.

This is the miniature radio you can hold in one
fist. Brings in the popular radio stations on the
medium waves. Construction details provided—

Qi's easy to mak'e! J

" )

(0SCILLOSCOPE TRAGE DOUBLER
| 000

‘.
'

i

—d

In conjunction with our current series, aimed to
help you get the best out of oscilloscopes, this
simple i.c. add-on unit can convert a single
beam oscilloscope to double-beam. With twin
units, a double-beam oscilloscope can be con-
verted to show four waveforms simultaneously.J

( GAR GASSETTE AUDIO BOOSTER

The reception of stations far away is a fascinating hobby, When it can be done
on a domestic receiver it becomes even more exciting. Read how radio signals
are propagated over thousands of miles, how to choose a short wave receiver,
how to select a suitable aerial and how to get FM stereo and TV pictures from

Q ( 3 the Continent.
w )
| @ ORDER YOUR COPY NOW!

MAY ISSUE ON SALE APRIL 5th

All ready for the new fair-weather motoring

season or that long trip on holiday. Relax with PRACT'CAL WIRELESS_THE MAGAZ'NE WITH THE

music in your ears—don't let the car noise

Q’JZY“ yeSr EHIoVEnt taettli gy et "‘“”'J BEST CONSTRUCTIONAL ARTICLES EACH MONTH

The above details are subject to the current national industrial situation at the time of going to press.
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HEQLIMLINE

Y

Telescopic

;Al { Aerial

o]
A2 Cl

Pin1

IFTH
Yellow

N

+OnlF

2TpF
ey
Cc2

Gree gl
100pF

Board

Flg. 1. First part of the circult of
the Slimline recelver. This con-
talns the mixer stage Tr1 and the
osclilator Tr2, Padders C5 and
C6 are automatically connected
Into clrcuit when the appropriate
coll L2 Is Inserted. -

= \VCI
SOpH , L{2oepr

Flg. 2. The output from the mixer

AMV— +

stage feeds Into the first IF trans-
former IFT1 and amplified by \
Tr3 and Trd4. The capacltors T &
across the windings are part of 3 6
the IFT assemblles. ; o
Tr | Drain BFYI95
Yellow
R8
& 47K
~T-CI0
6uf
Ly
+9v
Speaker
4, ?
R14 > Ri8 :;
15K § 6800 S
+_ L Tr7 JACI127
-
RIS 2 RI7 R19 :E 2 R20 Fig. 3. The audio signal from the
10K S 270K 479 9 $229 ~n+ detector dlode D1 In Fig. 2 Is fed
N T 1 via the volume control to Tr5 and
e R Tl further amplified by Tr6, 7 and 8
RI3 "-100’5 $220 (a and thence lo the speaker.
R o @ >ACI28
' OHpF U
511 Tr6 Na =t
i R BC107 cool| ©
S RIG c18 09
a > A
* BCiog 2203 T 00024 »*
K
777
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lin. deep, though to these dimensions must be
added those of the Trimmer, Fine Tuning and
Volume/On-Off controls at one end, and the Band-
setting dial on the front. These do not however
increase the size very much. The receiver may be
operated with its own telescopic rod aerial, with an
improved aerial such as a few yards of thin insulated
flexible wire or with a conventional aerial.
The coverage of the five bands is approximately as
follows:— '

THIS portable receiver is in a 7X5in. case only

Band1 160—350kHz
» 2 580—1500kHz
» 3 1-75—4-0MHz
» 4 5-9—11-5MHz
» 9 13—27TMHz

The receiver thus has a wide general utility, tuning
medium and long waves, if required, in addition
to the most popular short wave bands.

Eight transistors and one diode are employed and
the receiver is wired and assembled in separate
units. A dual-gate 3N141 mixer is used with an
MPF102 FET oscillator, followed by two BFY195’s
and AAI119 diode for IF amplification, demodulation
and AGC. The audio section has a BCl09 pre-
amplifier and BC107 driving an AC127 and AC128
complementary output stage, which provides adequate
power for the internal speaker.

CIRCUIT DETAILS

The telescopic aerial, or a -short wire aerial, is
connected to socket A2 Fig. 1, but longer indoor or
outdoor aerials are plugged into socket Al, using

W

-

oy

F.G.RAYER

the primary coupling winding of the aerial coil L1.
This circuit is tuned by VC1 and the panel trimmer
VC3 is provided so that this can be peaked for
maximum efficiency with any aerial. Signals are
taken to gate 1 of Trl and gate 2 is coupled by C7
to the oscillator Tr2. The oscillator coil L2 is tuned
by the second section of the ganged capacitor
VC1/VC2. VC4 is a bandspread tuning control to
allow easy tuning on the short wave bands.

L1 and L2 are plug-in coils so there is no need
to obtain coils for those bands which are not
required. Band 1 is for long wave coverage and may
not be wanted in some areas. The extreme high’
frequency end of this band is not used (above about
350kHz) as instability arises when this stage is tuned
near the intermediate frequency, as would be
expected.

Band 2 is for medium wave coverage while Band
3 includes shipping and other transmissions, as well
as the 160m and 80m amateur bands. Most general
short wave broadcasts come in Band 4 and also
Band S.

Capacitors C5 and C6 in Fig. 1 are padders and the
correct value is brought into circuit for each coil
when it is inserted, by wiring to the appropriate
socket pins. TCl is an integral trimmer on VC2.
If VC1/2 is a type without trimmers a separate
30pF or similar small pre-set must be connected
here.

Fig. 2 is the circuit of the IF amplifier. IFT1 and
IFT2 are double tuned and IFT3 single tuned and
these, with the two BFY195’s, result in good
selectivity and gain. The demodulator diode D1
provides audio signals for the volume control VRI,
and automatic gain control bias for the first IF stage.
Current for the IF stages is taken from the 9V
supply, through R12, the mixer drain circuit being
supplied through the primary of IFT1. The on-off
switch S1 is incorporated with the volume control
VRI1.

The circuit of the audio stages is shown in Fig. 3.
Tr5 is a low level high gain amplifier with output
to the driver Tr6 which drives the NPN/PNP pair
Tr7 and Tr8, R17 providing stabilisation of the DC
operating conditions. The circuit is intended for an
18 ohm speaker but it will be found that good results
are obtained with a 25 ohm or 35 ohm unit.

CONSTRUCTION

Both sides of the mixer/oscillator board are shown
in Fig. 4. Plain perforated Veroboard is most suitable,
with 0-15in matrix. The resistors and capacitors are
inserted as shown and the board turned over and
leads soldered underneath. In most places the wire
ends of the components are long enough to reach
other points. Soldered joints should be small and
leads kept near the board, with sleeving on leads
which may touch each other. The tag MC is later
secured with a 6BA or 8BA bolt, to hold the board
clear of the panel and to form a negative or earth
return.
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Pin6 L1-\Green

.@k

o (<] (<] o
/White

Pins1,70:2

Pin8 L2

gl\o 0/92 gsd
Tr2

Fig. 4. Layoul of the mixerjoscillator board. Veroboard pins can be
used where necessary, if component leads are oo shorl.

Important. An insulated gate transistor of the
3N141 type has an extremely high gate internal
resistance and it can be destroyed by the static
charge of metal or plastic tools, or by touching its
leads with the fingers. Despite this, there is virtually
no danger to the transistor if it is installed correctly
and once R1, R2 and R3 are connected to it. these
protect the gate circuits from static charges.

Leave Trl until other wiring on this board is
finished. Trl, as supplied, should have a thin spring
or loop which short circuits its four leads, to protect
it. This is not removed until the transistor is soldered
in place. If it has to be unsoldered for any reason, a
length of thin, clean wire should be wound round
the four leads, under the transistor, before this is
done. Spread the leads with a matchstick so that
they come through the holes shown in Fig. 4, bend
over the wires from R1, R2 and R3. and solder them
to the transistor leads.

It is convenient to use colour coded leads for the
external connections. These may be green from C2
for VC1 and pin 6 of L1, yellow for the drain circuit,
white from Tr2 drain to pin 8 of L2 and black for
VC2 and pins 1 and 7 of the holder for L2.

The IF board is shown in Fig. 5. Holes for the IFT
pins and screening can tags should be drilled first.
The pins are identified by their spacing, and should
be arranged as in Fig. 5. A very small round file may
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be useful in adjusting the positions of holes, if
drilling is not quite correct, so that the IFTs fit
without strain on their pins. Holes should also be
drilled so that the cores can be reached. Two small
tags are secured with the bolts MC, which also fix
two angle brackets in place. These brackets allow
the board to be fixed to the receiver panel.

Note the polarity of C10, C12 and D1. Proceed with
the wiring as for the mixer-oscillator board, with
insulated sleeving where required. The wire ends
of R12 and C14 can be left projecting. so that other
connections can be soldered on later.

The AF amplifier board is built in a similar
manner, components being positioned as in Fig. 6.
As it is rather difficult to see the transistor lead
positions when these are in place, short pieces of
coloured sleeving may be put on these wires first.
to identify them—green for emitter. blue for base
and orange for collector.

Capacitors C16 and C20 are arranged vertically
Bolts secure the tags MC and small brackets, as
with the IF board. If necessary, these brackets can
be cut from a small spare section of flanged universal

% components list

Resistors

R1 100k R8 47k R15 10kQ
R2 2:2kQ) R9 330k R16 220kQ2
R3 100k R10 39002 R17 270kQ2
R4 5-6kQ R11 27kQ R18 6800
RS 1MQ R12 1-5kQ2 R19 470
‘R6 2:7kQ R13 2-2M() R20 2:2Q
R7 120kQ2 R14 1:5kQ R21 2:2Q

All resistors 5% + watt
VR1 10k log. pot. with switch S1

Capacitors
C1, 27pF C8 100pF C15 0-1uF
C2 100pF C9 0-01uF C16 100uF 10V
C3 0-01uF  C10 6uF 4V C17 0-1uF
C4 0-047uF C11 0-01uF C18 0-002uF
C5 470pF C12 200uF 10V C19 220uF 6-4V
C6 150pF C13 0-1uF C20 100;F 10V
C7 5pF C14 0-01uF

VC1/2 208—176pF gang (Jackson 00)
VC3  50pF (Jackson C804)

VC4  4-5pF (Jackson C804)

TC1 30pF trimmer, see text

Semiconductors
Tr1l 3N141 Tr4d BFY195 Tr7 AC127
Tr2 MPF102 Tr5 BC109 Tr8 AC128
Tr3 BFY195 Tr6 BC107 D1 AA119

Inductors

IFT1/2 IF Transformer (Denco IFT18/465)

IFT3  IF Transformer (Denco IFT14)

L1/2 Plug-in coils, 9 pin miniature valve type
for ranges required (Denco—'Blue’' for
aerial coils and 'Red’ for oscillator coils)

Miscellaneous

Speaker, about 2%in dia., 18 to 35 ohms. Telescopic
aerial. Small sockets (2). B9A valveholders, plain (2).
Perforated veroboard 0-15in matrix, 13 x 1in, 3% x %in
and 2% x in. Knobs (4). Perspex for dial.

Casework Plates 7 x 5in (2) (CU168)
Flanged members 7 x 1in (2) (CU54A)
Flanged members 5 x 1in (2) (CU52A)
All from Home Radio.
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electrolylic capacitors C16

and C19. Leads to Tr7 and S e\

Tr8 may be kept shorter
than indicated above.

chassis, as used later for the coil holders. Both
brackets and insulated board are drilled for 8BA
bolts.

A piece of metal with a flange, for mounting the
coil holders, is cut 23 X lin so that the holders can
be fitted as in Fig. 7. A small section is cut away near
L2 as shown, to allow the speaker to fit.

The flange is bolted lin. from the edge of the
panel, as in Fig. 8. There is little free space so
items should be positioned carefully. The flange
is held with 6BA countersunk bolts and nuts. The
ganged capacitor is held with three 4BA bolts, which
must be cut or filed short so that they do not project
beyond the thickness of the capacitor’s front plate.

Wiring can then be completed as in the diagrams.
The IF, AF and mixer-oscillator boards are held

with 8BA countersunk bolts. The one 5Xlin flanged
runner is fixed with bolts or self-tapping screws so
that VC3, VC4 and VR1 can be mounted, but the
other flanged members are left off until later. Leads
between units are run against the metal. The
speaker is cemented over a 13in diameter hole and
the leads soldered to it. Other connections will be
seen in Figs. 7 and 8.

The battery is mounted by a bracket, to which a
negative snap connector is bolted. This both holds
the battery and provides the negative connection.
Two small sockets provide Al and Earth connections.
When all wiring is finished, except for the telescopic
aerial, the receiver can be aligned. Do not forget to
remove the shorting collar or wire from the mixer
transistor.
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IF ALIGNMENT

As the IFT’s are supplied pre-aligned, the cores
should not be touched until reasonable results are
being obtained. A properly fitting tool must be used,
such as that available from the IFT maker, as a
wedge-shaped blade may easily break the cores so
that they cannot be rotated. Where a signal

Removal of edge panel permits easy coil changing or replacement of
battery.
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Inside the Slimline receiver. Main components may be identified
from Fig. 8.

generator is available, place the output lead of this

near the yellow lead (mixer drain) and adjust the

cores for best output.

If no generator is available turn the audio gain
control to near maximum and tune in a weak but
stable signal, such as that obtained from a local
BBC transmitter, with no aerial at all in use. With
this tuned in correctly, adjust the five cores slightly,
as may prove to be necessary, for best volume. An
alternative is to connect a high resistance test meter
across VR1 (positive to chassis) and use a somewhat
stronger signal, so that cores can be peaked for the
best reading. When these cores have been adjusted,
they should be left alone since their settings are
not changed when dealing with the mixer and
oscillator circuits.

MIXER/OSCILLATOR ALIGNMENT

If VC1/2 has trimmers, open fully the trimmer
on VC1 and screw down the trimmer on VC2 and
set VC3 and VC4 about half open. Each range is
dealt with separately. Suppose that Range 3 is
aligned first. Adjust the core of L2 (Red coil) so
that band coverage is approximately correct. Then
tune in a signal around 3-5 to 4-0MHz and adjust
VC3 for best volume. Leave VC3 at this setting and
tune to a signal around 1:-9MHz. The core of L1
is then adjusted for best results, after which there
is little need for much adjustment of VCs,
throughout the band. When VC3 is peaked for best
results, it should be neither fully closed nor fully
open. .

The other ranges are dealt with in the same
manner. The cores of L2 are adjusted in that
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Fig. 8 Location of the three boards and major components. The batlery is held in position by the bracket holding the negative clip.

direction which takes them away from the smaller
winding for Ranges 1 and 3, otherwise continuous
oscillation may prove troublesome at the high
frequency end of these bands. This arises from the
degree of coupling between L2 and its feedback
winding. Should excess oscillation or ‘‘squegging” of
the oscillator be troublesome, R4 could be increased
in value. On the other hand, if Tr2 has somewhat
reduced gain the value of R4 could be reduced.
However, with the value shown, several MPF102
transistors proved satisfactorv. so this should not
be necessary.

Al

T e e

Fig. 7. Arrangement of coil holders on brackel
and wiring to remainder of circull.

+0n IF
board

FINISHING OFF

The aerial is fixed to a small right angle bracket
which is pivoted on a 6BA bolt passing through the
side of the case. The hole is drilled to take an
insulated bush and an insulated washer rests
between the bracket and case. A spring washer
is placed under the screw head and the nuts locked
together so that the aerial can be extended vertically
with the case flat or standing upright. A flexible
lead runs from the aerial to Cl.

The dial is marked on card and is about 23%in. in
diameter. The control knob is a shallow type to
which is attached a 23%in. diameter disc of lsin.
thick Perspex. This can be fixed with adhesive or
self-tapping screws. A line is marked across the
Perspex. A disc can be casily cut with an adjustable
tank or washer cutter, but if this is not available a
pointer knob could be substituted for the disc.

The case is completed by screwing on one 7 Xlin
member and the remaining 5X1lin member. The
5X1in members fit inside the 7X1lin members so
that the top 7X1lin flanged member can be taken
off to change the battery or coils. The back, a 7 X 5in
flat plate, is permanently attached with self-tapping
screws, but only onec screw is run into the top
member flanges.

There is some opportunity for individual choice in
the way in which the case is finished. If left bare
or painted, gauze or perforated metal should be
fitted over the speaker aperture inside. The case
shown was covered at the front with fabric and
self-adhesive material as used for shelves, boxes,

etc. n
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PART 2 RICHARD COLLIN

POWER AMPLIFIER ASSEMBLY

The first stage in assembly is to mount all com-
ponents except the plastic power transistors onto
the board, ensuring correct polarity of electrolytic
capacitors. Solder each joint carefully—do not ovei
, heat the components, but make sure joints ar«
properly made. Check that all parts are in the correct
position and then cut off all excess lead wires. Note
that R13 and C9 are mounted on the speaker sockets
not on the printed board.

Next fit the output and driver transistors onto
their respective heat sinks ensuring that the mica
washers and nylon bushes are correctly located
Check that each device is isolated from the heatsink
after assembly. Then form the leads for insertion
into the printed board. Do not bend the leads less
than lgin from the transistor body. Do support the
leads near the body with long-nose pliers whilst
forming. Do not radius the bends tighter than 'sin.
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Mount the strip of four output devices onto the
circuit board and solder up the connections. Then
mount the two driver transistors in a similar fashion.
Once soldered ensure that the power transistors are
not bent back and forth on their leads—plastic
packaged devices can be easily damaged by stressing
the lead outs. Once complete the power board should
be put away safely until needed later on.

TUNER AND IF CIRCUIT (UNIT 3)

The AM section utilises the Ferranti ZN414
integrated circuit IC1 and a single transistor amplifier
Trl. A small ferrite rod aerial forms part of a double-
tuned aerial circuit which is used to eliminate swamp-
ing effects of strong local transmissions by improving
the selectivity. The circuit and printed board illu-
strated are for the single-station version. Further
channels may be added by inserting a suitable two-
pole rotary switch at the points marked “X" and “Y”
in Fig. 10 to select additional pairs of trimmer
capacitors for each station required.

The ferrite aerial may be insufficient in some
areas of poor signal strength. The AM aerial socket,
which is loosely coupled to the ferrite rod by two
turns of insulated wire, allows adequate reception
under such conditions bv connection of an external
aerial.

In the FM section, a Mullard varicap tuned module
type LP1186 feeds an RCA IF amplifier integrated
circuit IC2 through a ceramic filter tuned to 10-7
MHz. This integrated circuit requires only one IF coil
to provide the audio output for the decoder and also
an AFC control voltage.

The prolotype Tuner and IF board shown
here has some variations in layout from
the final version given in Fig. 12

continued on page 1176



All Prices
FULLY
INGLUSIVE
of VAT

P. & P. 10p. —

Trannies

All orders to be sent to our new
retail shop at:—

4 Bush House, Bush Fair,
HARLOW, ESSEX.

Telephone: 37739 —-—

74 Series TTL
(National Semiconductors and I.T.T.) |
LOW PRICES, HIGH QUALITY L

Catalogue 10p.

* 100 plus Jess 109, on No'a 1+ 20+ Nu's [ W+
the 25+ columnn 7447 21448 £1-37 4123 2335 £3-28
No's 1+ 25+ 7448 £1-98 £1-81 74141 2110 99p
7400 20p 16p 7450 20p 16p 74143 £1-85 £1-48
7401 20p 18p 7451 20p 19p 74150 £3:30 2275
7402 20p 18p 7453 20p 19p 74181 £1-21 £1-15
7403 20p 18p 7454 20p 18p 74153 2132 21-15
404 21p 18p 7450 20p 18p 74154 £2-20 £1-87
7408 2lp 18p 470 33p 27p 74155 £1-85 £1-21
7406 54p 49p 7472 33p 30p 74i56  £1-85 £1-21
7407 54p 48p 7473 46p 42p 74137 21-54 2143
7408 29p 24p 7474 44p 40p 74180 £2'18 £2:05
7409 28p 24p 7175 83p 57p 74161  £2-18 2205
7410 20p 18p 7478 55p 51p 74182 £4-84 24-54
23p 21p 7440 2110 99p 74163 24-84 2454
40p 33p 7481 £1-37 £1-28 74164 2273 £2 63
31p 29p 7482 21-10 89p 74165 £2-73 2263
49p 47p 7483 £1-32 £1-29 74166 24-28 £3-94
§7p 53p 7484 2132 £l1-21 74174 2278 £2-66
20p 18p 7485 £2-75 £2-64 74175 £1-94 £1-81
80p 58p 7486 49p 41p 74176 £1-99 2187
80p 58p 7489 £4-95 £4-29 74177 1275 12-64
80p 53p 7490 82p p 74180 22-75 12-64
35p 31p 7492 84p 85p 74181 2849 £6-05
55p §lp | 7493 82p 85p 74182 £2-16 £2-02
85p 79p 7494 £1-04 93p 74181 £2:69 £2-42
20p 18p 7495 £1-14 £1-03 74190 £3-08 12 689
42p 33p 7496 £1-25 £1-15 74191 - £2-30 £2-24
97p 91p 74100 £2-75 £2-58 74192 £2-53 £2:30
77 74p 74104 £1-18 £21-14 74193 2283 £2-30
77 74p 74105 £118 £1-14 74194 2327 £3-15
20p 18p 71107 48p 46p 74195 £2:42 £2-30
81p 78p 74110 87p 85p 74196 £2-18 £2 06
81p 78p 74113 £1 82 £1-40 74197 £2-18 £2 08
T3 £1-40 £1-32 71118 £1.10 80p 74198  26-85 £6-05
7444 £1-57 £152 74119 £1-84 £1-54 74199 £6-65 £6-05
T445 £2-31 £2 18 74121 7P 42p 4200 £2640 £21-12
416 £2:31 £218 4122 £1:70 £1-59

301 DIL 50p(723c  DIL 99p
301 TO9Y s5p[7u3c  TOYS 95p
301§ PIN DIIL 46p|7i4lc 8 PIN DIL 38p
3014 DIL 69p|74lec 14 FIN DIL 38p
301A TO99 68p|7itc TO99 41p
301A ® PIN DIL 86p[747¢ DIL 48p
307 DIL 69p|748c  DIL 39p
307 TO% 89p|74Mc  TOOD 41p
307 & PIN DIL 86p
308 TO99 8-45,
3084 TOA9 8.405 THE FERRANTI
709  DIL l RADIO IC
700c  TO9 :up ZN414 £1-32
. VOLUME CONTROLS
ElectrOIYtlc Potentiometers
c . Carbon track 50002 to 2-2M Q.
log or Linear.
a’paCIto rs Single 13p. Dual gang (sterco) 44p.
b w N
4 VOLT | 16 VOLT | 40 VOLT | fiifle trpe with DI owlteh 13p
:(7):)‘?} g:v :]:5"1; 8ip|47ul 8ip
3 p|33uF Byp|100ut 8
2204F  Bip 1504F  6ip|08ur 10y | CARBON SKELETON
330uF Bip 150t 8p|220uF 11p PRESETS
1000541" 13p 220uk Bp | 470ur 18p Bmall high quality type (llnear
47007 F 29p | 680ul-‘ 17p|680ur 25p only). All vaives 100-5 meg ohms.
|1000uF  17p|1000uF  25p -1 watt 8p each
6-3VOLT |iso0nr 955 0200uF  44p .25 watt 84p each
?;ull: ﬂ:v | 2000, ¢ 43p|
2
lsour  84p 25 VOLT THYRISTORS
470uk 11p|10aF 8p PLV. 50 100 200
6ROy, F 13p 22ul 81| 63 VOLT 1 Amp  28p 35p 4lp
1500 18p|47uF 8ip| % ip 3 Amps 44p 650p 60p
2200pF  18p|100uF 8p ‘,f.‘,m. 8ip P.Iv. 300 400
3300uF  26p|130uF ®|§ Tk 8ip 1 Amp 44p 83p
10 VOLT 1:20111-. 100 g 8ip | 3 Amps —  80p
. 3 70 13p h
224 F 84D | 30,1 20p|104F 8ip
47uF 1000uF  22p 22k 8ip SLIDE SWITCH
100uF 819 200,, 1 op | SuF 10p SPST 11p each. D.P.D.T. 13p each.
UL S0lsooe e e LD
3041 P ut ?
4i0uF  10p| 40 VOLT |220ur  19p | MINIATURE NEON
1000uF  11p|6-8ur 6yp adouF  22p | LAMPS
1500uF  20p|15uF 84p | 470uk 28p | 240V or 110V 1-4 5p. 5 plus 4}p
2200uF  24pi33uF 81p|1000uF  44p each,

Mullard Polyester Capacitors

C280 SERIES

250V I'.C. mounting: 0-01uF, 0:033, 0-047, 0-068 4p. 01 4ip.
0-15, 0-22 53p. 0:33 7p. 047 Hjp. 1uF 14p. 15uF 22p. 2:2uF 27p.
C296 SERIES

V:0-001uF, 0:0015, 000'2'.‘.00033 0-0047 3p. 0-0068, 0-01, 0-018, 0-022, 0-033 3}p.

0-015, 0-022 3}p.
068 12p.

0:068, 0-1 4§p. 0-15 B}p. 022 8§p. 0-33 12p. 047 ldip.
001uF, 0:013, oon 0:033, 0047, 0-068 3jp. 01 4p. 0-15 4p. 0-1 4}p.
0-15, 022 §ip. 0-33 7p. 047 9jp. 068 12p. 1uF 14p. L-5uF 22p. 2-2uF 24p

AMTRON KITS

We have been appointed stockist of
Amtron high quality constructlion kits.
(20p P/P on all kits)
35 Transistor tester .
20 Hi-Fi Ampllter 12
10 8terco Amp S+ 8w .
15 Hi-Fi Amp 8w .. B
K220 8ignal [njector .......... £2
UK 300 Four Channel Radio Contral
transmitter £6
UK310 Radio Control Recelver .
UK325 *GXC2' Channcel 8plitting
Unlt. 1000 & 2000 Hz.
2 (,hnnncl Spllttlux
00 & 2500 I 27-86

£7-8
£7:57
Many other kits available. S8end for the
free Amtron Cataloguc.

% These Kit Prices include VAT %

UK790 Capacitive Burglar Alarin

OUR NEW
RETAIL

SHOP IS NOW
OPEN

Monday to Saturday 9-5-30
Friday late opening 6 o’clock

VEROBOARD
0-1 0-15
2} x 32 24p 19p
2y « 5 27 23p
33 x 33 27 23p
3 x5 31p 31p
17 x 2} 82p 83p
17 x 3} 2110 87p
17 x 5 (Plaln) 80p
Pin insertion too 87p 28
8pot face cutter 48p 46p
Pk 36 Plus 20p 20p
Resistors
1 watt 5°, carbon L . Ip
§ watt 52, carbon ip
1 watt 10°% earbon ... 24p
range 10 ohimns to 47 mcgohvm
} watt mjo 2 ¢, 4p

range 10 ohmne lo l mtgohm!

£1 BARGAIN
PACKS

£1 10 Silieon NPN Power transistors
(2N3055) tested funmarked.

£1 30 Plastlc FET's unmarked/untested,
timilar to 19

£1 20 TO5 Transistors NPN 2 to 5 amp
untestedfunmarked.

£1 20 TOI3 transistors PNP like BC178,
BCI79 etc. untestedfunmarked.

£1 30 Plastic 2N3055 unmarkedfuntested
TO220 case.

£1 10 General
FET'a,

£1 500 carbon resistors §, }. 1, 2 watt.

£1 100 Electrolytic condensers.

£1 250 Ceramnlc Polystyrene,
Miea ete, Condensera.

£1 250 Polyester, Polycarbonate, Paper,
etc. condensera.

£1 25 Potentiometers ;uunrted.

£1 250 High Stab 19, 2%, 8% resistors.

£1 1lb Assorted nuts, bolts, washers,
spacerw, etc.

£1 25 Assorted Switches, rotary,
riicro, toggle, etc.

£1 30 Presct Potentiometers

% any 5 packs £4 ¥

PIP 10p for each Paek.

Purpose, fully tested

Sllver

lever,

Transformers

Pritnary 200-220-240 volt. rip
MT111 12 volt -3 amps £1-11 l6p
MTI11/B -25 amp  £1-35 20p
MT71 2 amp £1-76 22p
MT71/B 1 amp £1-78 22y
MTI18 4 amp £2-47 36p
MTI8/B 2amp £2-47 36p
30 volt translormers

Primn 200 240v. Secondary voltage.
1215, ¢ 0v or 12-0-12v or 15-0-15v.
MTi12 3 amps £1-32 patiy
MT7Y 1 £1-80 36p
MT 3 2 £2-96 36p
MT20 3 £3-30 42p
MT3L 5 £4-84 19p

50 volt translormers
Prim 200~-220-240v, Sceondary volt. 19,
25,33, 40, 50v or 25 0-25 volt.

MTI102 5 amps £1-76 30p
MT103 1 £2-58 38p
MTI05 3 £4-84 52p
MTI106 4 26-02 82p

80 volt translormer
Priin 200-220-240 8ccondary 24, 30, 40,
48, 60v or 24-0-24v or 30-0 30v

MTLI2MAT -5 aanp £1-78 38p
MINITRON DIGITAL ! ey "
INDICATOR TYPE 30I5F -
Read 0-9 and decimals. ONLY £1-85 Miniature transtormers
Prim 220 volt
BT606 100mA  6-0-6v a8p  15p
PE RONDO BT909 100mA  9-0-9v asp  15p
EIT AVAILABLE BTI2012 100mA 12-0-12¢  £1-08 15p
8AE for Liat BT24024 100mA 23-0-24v  £21-95 15p
Transistors/ | BC109 1lp [ BC303 50p | MPAI21 33p | TLP32A 73p | Diodes &
Diodes BCI13 15}p | BC304 40p | MPB122 44p | TIP33 £1-05 | Rectifiers
. BC118 16p | BCY70 17p [ MP8123 50p | TIhd4A
AC107 18p | BC125 16p | BCY7t 87p | NKT21128p £1-54 | 1No14 8p
AC126  14p | BCI126 25p { BCY72 17p | NKT21228p | TIP35A 1N916  8p
ACl127 13p | BC132 16p { BDI31 68p | NKT21425p £2-53 | 1N4148 8p
ACI128 13p | BCi34 16p { BD132 90p | NKT21765p | TIP36A 1844 10p
ACI42K 22p | BC135 16p | BD135 42p | NKT26123p £3-18 | 1N4007 22p
ACI41K 20p | BC137 16p { 3Di36 50p \l\’l"71209 TIP41A 78p | 18113 17p
AC178 16p | BCI134 3@p | D14121-87 TIP424 16p
AC187 18p | BCl42 33p | BDI42 50p 25p
ACI87K 20p | BC143 33p | BF159 33p 8p
ACI8S 18p | BCI144 30p | BF173 29p 14p
ACISSK 20p | BC145 28p | BF177 28p \)\\00.’!}‘ 22p
ACY17 24p | BC147 9p | BF178 28p 86p 14p
ACY18 21p | BC148  9p | BF179 35p | NKT613G l4p
ACY19 25p | BC149  9p | BF194 15p 33p 0p 14p
ACY20 22p | BCI33 18p | BF195 17p | NKT674268p | 2N2904A HAYlB 19p
ACY?1 23p | BC154 17p | BF244 27p | NKT677G 44p | BAY31l 8p
ACY22 18p | BC157 13p | BF260 28p p | 2N2905 46p | B Y 100 18p
ACY39 68p | BC158 12p | BF329 18p | NKT71332p 924 16p
ADI40 40p | BC159 14p | BF330 18p | NKT77i327p 19p
AD142 44p | BCI67 13p | BF390 37p | OCI9 24p
ADI143 38p | BCI168 11p | BFX84 28p | OC20 19p
ADI149 38p | BCI69 11p{ BFX85 35p | OCu23 24p
ADI150 80p | BCI77 15p | BFX86 22p | OC25 9
ADI161 38p ) BCi79 15p | BFX87 28p | OC28 8p
ADl62 38p | BCIS2L 10p { BFX88 26p | OC29 11p
AF114  18p | BCI83L 11p | BFY50 21p | OC33 8p
AF115 18p | BCI84L 11p | BFYS1 17p | OC36 o
AF116 18p | BC186 33p | BFY52 17p | OC44 11p
AF117 18p | BC212L 11p | BPY64 39p | OC45 8p
AF118 92p | BC213L 11p | BFY90 72p | OC70 8p
AF124 27p | BC214L 11p | BSX20 19p | OCTL 8p
AF139 39p | BC258  9p | C407 22p | OC72 11p
AF239 41p | BC239 9p | C426 33p | OC81
AL100 77p | BC267 14p | C428 31p | OC43  22p | 2N3819 28p
AL102 86p | BC268 15p | C450 17p { OC84  28p } 40361  50p
AL103 55p | BC300 40p | MI’8111 35p | T1I'29A 539 40362 B80p
BC107 1lp | BC301 32p | MPBI112 429 TIP30A 84p { 40636  50p
BC108 1lp | BC302 30p [ MP8113 35p ! TIP31A 684p
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Fig. 10: Circuil of the Tuner and IF seclion, including the M

separate AM Tuner Board.

Fig. 11: Circuits of the alternative VHF tuning control arrangements described
in the text:—

(a) Full Band Il coverage

(b) Four-station preselected tuning.
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aerial slider board tag5| pote via via made from Y4 aluminium

socket | Twisted R10 R1 (tins 1" high)

From FM * VR1 Pin2 4 AMtunerjPin1 151¢ 1511 VR1 4 VR1 U-shaped heat sink
pair

RIS \
’ Q._ +34v
[ ] [ ] ® [
Aeriat Tune AFC
+15V
Decoder
board
e
LP1186 tuner
1S1e
tag 4
Su;;ply I:' G.rour;d 1S1e
pole
II g

AM output FM output S1
to1S51a to decoder AFC
via 1R4 |V pin 1|V switch ¥

Fig. 12: Component locatlon and printed circuit layout for the main Tuner and IF board. Both drawings are actual size.
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% components list

Insulated loops securing

ferrite rod aerial

AM aerial
socket

TUNER & IF BOARDS

Resistors

R1 100k R11  10kQ2
R2 1kQ R12 1MQ
R3 470Q R13 330Q2
R4 68k(2 R14 82Q
R5 4-7kQ2 R15 3-9kQ
R6 4-7kQ2 R16 10kQ2
R7 12002 R17 1-5kQ
R8 560k(2 R18 47kQ
R9 22002

R10 22kQ VR1 50k lin

Note—The alternative VHF tuning arrangements
require the following changes in components.
(1) Full range continuous tuning (Fig. 11a)
Delete R10 and R11 above and add
R19 6-8k(2 R20 1kQ
(2) Preselected tuning (Fig. 11b)
Delete R10, R11 and VR1 above and add
R21 1kQ VR2-VR5 each 200kQ2 min, preset
VR6 10k lin
All fixed resistors W 5% carbon film

Capacitors
C1 3pF ceramic C11 220pF ceramic
C2 0-22uF ceramic C12 0-254F ceramic
C3 0-47uF polyester C13 250pF ceramic
C4 0-47uF polyester C14 200uF 25V

C5 10uF 16V C15 0-022uF polyester
C6 0-:047uF polyester C16 0-01uF polyester
C7 10uF 16V C17 0-01uF polyester

C8 0-01uF polyester C18 1000uF 16V
C9 0-022:F polyester C19 47uF 16V

C10 0-068uF polyester C20 220pF ceramic
TC1 30-140pF compression trimmer

TC2 30-140pF compression trimmer

\. L1

r_%
—
- i
‘TC? GD L2
(Hole layout

to suit
coil used}

Semiconductors
Tr1 BC113 IC1 ZN414 (Ferranti)
Tr2 2N6288 (RCA) 1IC2 CA3089 E (RCA)
D1 BZY88 C5V1 D2 BZY88 C3V3
D3 BZY88 C15

Miscellaneous

L1 55 turns of 30swg enamelled copper wire on
21” x %" dia. ferrite rod

L2 Single-tuned Medium Wave coil

L3 RF Choke 154H Toko 7BA 150J

L4 Toko KACS-K586-HM

CF1 Crystal filter Vernitron FM4 or Toko CFS10-7

S1 SPST min. toggle switch

FM tuning head Mullard LP1186

Tuning drive drum 117 dia.

Slow-motion cord drive spindle

Cord tension spring +”

3 small nylon pulleys

Printed circuit boards

Notes
1. RCA semiconductors are available from E.C.S.
(Windsor) Ltd. (see Part 1 of this project).
2. Toko components are available from Ambit
International.

The values given for the tuning control circuit
allow coverage of 88-100 MHz. A restricted coverage
has the advantage of making the tuning finer and
spaces the stations farther apart. The alternative
circuit of Fig. 11a provides coverage of the full band
88-104 MHz whilst a four-station preselected tuning
arrangement is given in Fig. 11b.
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Twisted pair
Tuner
and IF
Pin5Y board YPin6

0] o]

0] 0]

Fig. 13.: Location of components and actual size layout for the AM
Tuner Board.

Four power supplies are derived from the main
34V rail through a series stabiliser transistor Tr2 and
various filter networks.

1. The decoder 15V supply is taken direct from the
stabiliser and decoupled via C18.

2. The AM tuner 1-5V supply is provided by a
resistive potential divider across the 15V supply
R3/R6. Decoupling is provided by capacitor C5.

3. The FM IF and tuner varicap supply is taken
from the 15V supply via R14 ar1 decoupled by
C14/C17. This supply is 12V.

4. The FM tuner 8V supply is provided from the
12V supply by R9, D1/D2 and R7. Decoupling is
provided by C7, C8 and C9.

When assembling the printed board care must be
taken not to overheat the integrated circuit pins and
also not to short-circuit the adjacent connections as
they are fairly close together. Ensure that all elec-
trolytics and diodes are polarised correctly and that
the ZN414 leads are correctly positioned. The ceramic
filter CF1 may be mounted any way round—the
centre pin is earthed and either of the other two pins
may be input or output. The series stabiliser tran-
sistor Tr2 does mot require isolation from either its
heatsink or the copper print on the board.
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BE HONEST WITH YOURSELF !
HAVE YOU SEEN YOUR TOOLS LATELY ?
DOES YOUR SON BORROW THEM ? :

ARE THEY STILL AS GOOD AS NEW ?
DO YOU HAVE NO TOOLS AT ALL?

Good tools are expensive to buy and it is seldom worth
paying for low grade tools because they rarely do a good
job for very long.

If you add up how much it can cost to invest in the very
best of all the tools you need, it would very likely come to
about £12 or more. That's a lot of money in these credit-
squeeze days so how can you get good value for money?

Practical Wireless has gone to a great deal of trouble to
help you solve the probiem; all you need is the equivalent
of a small H.P. deposit and nothing more to pay (except
postage and packing). Add to this the advantage of good
quality tools at realistic retail prices, the backing of our
experts who have already tried them out, and you are bound
to want our recommended tool kit. The kit does not contain
high priced items that you rarely need to use and yet it is
not devised for all your jobs in.the home.

This kit comprises the tools for doing most of the con-
structional projects that we publish and others too! In it
you will find:

Wire cutters with insulated handles;
Long-nose wiring pliers with stripping and cutting
blades and insulated handles;

Small insulated handle screwdriver with neon mains
tester;

Large insulated handle screwdriver;
Soldering iron kit containing 15 watt soldering iron
with 5" bit, two spare bits §” and #”, heat shunt

clip, stand, solder and instruction booklet ‘*How
To Solder’. :

DO YOU HAVE ALL THE TOOLS YOU NEED FOR MAKING P.W. PROJECTS? -

P.W. READERS CAN BECOME P.W. CONSTRUCTORS FOR as little as £3-70*

The normal total recommended retail value of these tools
is £6. This kit is supplied to readers of Practical Wireless
at the special price of £3-70 (inc. V.A.T.).

*To get your special offer P.W. Tool Kit complete the
attached coupon in ink and send with your remittance of
£3:70 plus 50p for carriage and packing made payable to
Stewart Chance & Co.

Remember, strictly one tool kit per coupon only! Please
allow 14 days for delivery in U.K. only.

This offer is limited and subject to stocks still being
available.

T PRACTIGAL WIRELESS TOOL KT OFFER— a
To Stewart Chance & Co., APR". ]974 I
' Wilburn House, London Road,
Sunningdale, Berkshire, SL5 0DJ
I Please send to me ONE PRACTICAL WIRELESS
I TOOL KIT. | enclose *Cheque/Postal Order No. l
i to the value of ............... to cover the cost. |

| understand that you can supply only one Practical
l Wireless Tool Kit per coupon. (Block letters please)

I (postal code) |
This offer is subject to stocks remaining available at the
Ldate of receipt of this coupon.

CRATA—continued

The AFC switch is mounted on the tuner back
panel near the aerial sockets—it may be sited on
the front panel if required, but do not locate it near
to the mains neon and switch.

The AM aerial board, Fig. 13, on which the ferrite
rod is mounted should ideally be mounted such that
it can be rotated through 90° for maximum signal
pickup. Alternatively it may be rigidly mounted in
the correct position if the tuner will always be sited
in one particular place. The leads between the
printed board and the rotary switch in the multi-
station version should be kept very short. A suitable
position for the switch is immediately above the
Input Selector.

Due to pressure on editorial space,
details of the Stereo Decoder have
been held over until our M;y issue
which will also describe the Power

Unit and Chassis.
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Sscilloscope

PART 2

OSCILLOSCOPE DISPLAYS

The very heart of any oscilloscope is the cathode
ray display tube. After all the electronic functions
have been executed the ultimate result is displayed,
visibly, on the face of the tube. We shall take a
look at a few types of CRT and their associated
circuitry as applied to oscilloscopes.

The electron beam, produced by an electron gun,
passes through a deflecting mechanism and arrives
at the screen where it causes the screen material
to fluoresce. The whole mechanism is housed in an
evacuated glass container and, in an oscilloscope,
only the front face is visible. Fig. 1 shows the
general arrangement. For oscillographic use we
require a bright spot of light, intense but very small.

Deflection
system

Electron

gun \
AN

\

Envelope

Fig. 1: Main elements in a CRT intended for use in an oscilloscope.

Fluorescent screen-—

It is the purpose of the electron gun to produce the
narrow stream of electrons of high energy to cause
local luminescense of the screen. When the beam
hits the phosphor screen it causes fluorescence.
However, if the beam is cut off suddenly the screen
continues to glow with phosphorescent light. It is
this phosphorescent light that determines the after-
glow of the tube.

ELECTRON GUN

A hot cathode on the axis of the tube produces
electrons by thermionic emission, as in a conven-
tional electronic valve. By a suitable arrangement
of anodes an electric field distribution inside the
tube is created focusing the electrons into a high
velocity pencil, arranged to converge on to the
screen. A simple gun arrangement is shown in Fig. 2
This type of arrangement is often used and is
known as a pentode or five electrode gun.

The cathode is heated to emissive temperature
and is surrounded by the grid, in this case shaped
like a top hat with a hole in it, known as a Wehnelt
cylinder. The grid is maintained slightly negative
with respect to the cathode and focuses the space
charge around the cathode along the axis of the gun.

1180

technigues iwanste

The first anode (Al) is positive with respect to
the cathode by perhaps a couple of hundred volts.
Fig. 3 shows how the electrons are accelerated out
of the grid area towards the first anode, and in so
doing are focused at Z by the equipotential lines,
shown dotted. The diameter at Z is used as an
“image” and consequently should be as small as
possible for a small spot on the screen. The electron
beam enters the first anode diverging and a number
of stops are added .to keep the beam width small
and keep out fringe electrons which impair defini-
tion. The diverging electron beam emerging from
the first anode now needs to be focused on to the
screen, or put another way, an image of Z is pro-
jected on to the screen.

T

\Vow VT

Cathode

To screen

w

Grid A
\ 1
= TN /
]/’l\‘ l
FARR!
P
l‘\':"
! 7
M LA
Heater Z Stop .@
A2\ Aq
i Focus
S 1 TS
z SEERAN N
vl b
\ Voo ! /
\\\\\\.u._l
———

Fig. 2: top, arrangement of electrodes used in a pentode gun. Fig. 3,

centre, shows the beam focusing action of the grid and Af1. Fig. 4,

bottom, the effect of the remaining anodes A2 and A3 in focusing
the beam on to the screen.

Fig. 4 shows how the second (A2) and third (A3)
anodes accomplish this focusing. The second anode
is at a higher potential than Al, and A3, the final
anode, is at a still higher potential. Thus the equi-
potential lines are as shown dotted. The beam of
electrons now converges as it crosses the A2-A3
fields and by adjustment of the voltage between A2
and A3 the beam can be focused on the screen of
the CRT.



YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK

RESISTORS

BEDFORD

W Iskra high stability carbon film—very low noise—capless construction.

W Mullard CR25 carbon film—very smal! body size 7°5 x 2-5 mm.
W 2% ELECTROSIL TRS.
ower Values Price
watts Tolerance Range available 1-99 100 4
+ o, 470-272MQ E24 1p 0-8p
H 10% 3-3MQ-10MQ EI2 Ip 0-8p
¥ %o on-tMa E24 3-5p Jp
t 10% Q-390 E12 Ip 0-8p
5% 4:-70-1MQ EI2 Ip 0-8p
% 1n-iog 12 p 5

4 10%
Quantity price applies for any selection.

6 5-3p
fgnore fractions on total order.

DEVELOPMENT PACK

0-5 watt 59% iskra resistors 5 off each value 4:702 to IM@.
El2 pack 325 resistors £2-40, E24 pack 650 resistors £4-70,

POTENTIOMETERS

Carbon track Sk} to 2M 1, log or linear (log $W, lin

W),

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER {2,

Catalogue which contains data sheets for most of the
omponents listed will be sent free on request.
10p stamp appreciated.

Callers Welcome Mon. to Sot. $o.m. 5 p.m.

PLEASE ADD 109, VAT

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-00tuF, 0-00154F. 0-00224F, 0:0033uF, 0-0047uF, 2jp. 0-0068uF, 0-01uF,
Q-0154F, 0-022uF, 0-033uF, 3p. 0-047uF, 0-06BuF, O I4F, 4p. O- I15uF, 6p. 0-22uF,
7ip. 0-334F, llp. 0-47uF, 13p.

160V: 0-01uF, 0-015uF, 0-022u4F, 0-0334F, 0-047.F, 0-06BuF, 3p. O- I 4F, I{p. O« |SuF,
4ip. 0-22u4F, Sp. 0-33uF, 6p. O-47uF, T¢p. 0-6BuF, Vlp, [-OuF, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-0luF, 0-01SuF, 0-0224F, 3p. 0-033uF, 0-047uF, 0-06BuF,
3tp. 0 1uF, 4p. O- ISuF, 0-22uF, Sp. 0-33uF, 6ip. 0-47uF, 8ip. 0-684F, tip. |-0uF,
13p. 1-54F, 20p. 2-2uF, 24p.

MYLAR FILM CAPACITORS 100V |
0-001uF, 0-002:F, 0-005:F, 0-014xF, 0-024F,
2{p. 0-04uF, 0-05:F, 0-068uF, O-1uF, Jip.

CERAMIC DISC CAPACITORS
100pF to 10,000pF. 2p each.

ELECTROLYTIC CAPACITORS

(HF/v) 1/63, 1-5/63, 2:2/63, 3-3/63, 4-7:63, 6-8/40, 6-8/63, 10,25, 10/63, 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 33 6-3, 33/16, 33/40, 47/4, 47/10, 47 25, 47/40, 68/6-3,
68,16, 100/4. 100/10, 100 25, 150,6-3, 150/16, 220/4, 220,6- 3, 220,16, 330/4, ép. 47/63
10040, 15025, 220,25, 330'10, 470/6-3, 7p. 68 63, 150/40, 220/40, 330/16, 1000/4, 10p-
470710, 680,63, 11p. 100 63, 150,63, 220/63, 1000/10, 12p. 470 25, 680/16, 1500/6- 3. 13p.
470/40, 680,25, 1000/16, 1500/10, 2200°6-3. 18p. 330,63, 680/40, 1000725, 1500/16,

Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p. 2200/10, 3300/6- 3, 4700/4, 21 p.

SOLID TANTALUM BEAD CAPACITORS 12p
SKELETON PRESET POTENTIOMETERS 0-1uF 35V 2-24F 35V 22uF 16V
Linear: 100, 250. 500 1 and decades to SMQ. Horizontal or vertical P.C. 0-22u4F 35V 4-7uF 35V 33uF OV
mounting (01 matrix). 0-47,F 35V 6-BuF 25V 47uF 63V
Sub-miniature 0-IW, Sp each. Miniature 0-25W, 7p each, 1-0ufF  35v 10uF 25V 100uF 3V
TRANSISTORS VEROBOARD JACK PLUGS AND SOCKETS
ACIOT 1o | AFI26  20p | BFIlS  23p | OCA2  12p 2N3707 12p| 3. . 3 o :’6-‘5 Standard screened  18p  2-Smm insulated sp
ACI26 I2p | AFI39  J2p | BFI73  20p | OC44  12p 2N3708 t0p | 3 X 3 Fri 14 Standard insulated 12p 3-Smm insulated  8p
ACI27  ISp | AFI78  32p | BFi77  28p | OC45  12p | 2N3709 1ip| 3{ X 3; oL 14 Stereo screened  35p  3-Smm screened  13p
ACI28  I3p | AF1B0  40p | BFI78  32p | OC70  I2p | 2N3710 lp| 3 % 5 70 27 $tandard socker  I8p 2-5Smm socket %o
ACI31  I2p | AFIBI  40p | BFI79 32p OC7I  12p:[2N37i1 tlp| (3%, 75 ‘574p| Stereo socket 18p 3-5mm socket L
ACI32 12p | BCI07 12p |BFIBO J2p OC72  (2p 2N3BI9 32p| 7 X Jj 100p  78p D.LN. PLUGS AND SOCKETS
ACI76  13p | BCI08 12p | BFIBI  32p OCBI  12p 2N4062 12p|,7 x 5 (olain)  —F 825 2 - ' 2 )
ACI87 22p | BCI09 12p | BFI94 14p OCB2D 12p |2N4286 200 (7 x 33 o) —  6on | 1,Pin 3 pin 5 pin 180° 5 pin 240°. 6 pin
ACIB8  22p | BC|47 12p | BFI9S  14p 2N2646 60p | 2N428B9 20p |17 x 2% (plain) —  42p Plug I2p. Socket 8p,
ADI40 30p | BCI4B 12p | BFI97  1Sp |2N2904 20p 40360  38p | '3.7k (0} T 3B | 4 way acreened cable, ISp/merre.
ADI49  45p | BCI49 I2p | BF200  32p | 2N2926 10p 40361 38| 3] X 3700 T 178 | 6 war screened cable. 22p/mere.
ADI6!  1dp | BCIST  14p | BFYSO  20p | 2N3054 58p 40362 40 [ piy insertion tool 52p 52
ADI62  6p | BCISB  t4p | BFYS]  20p | 2N3055 60p | 40408 40p [ 50¢ face cotter 42p  42p BATTERY ELIMINATOR £1.50
AFIl4  20p  BCIS9  I4p | BFY52  20p | 2N3702 3p | ZTX108 15p | pre, SO pins 20p 20p ¥ 9V mains power supply. Same size as PP9 battery.
AFIIS  20p | BCIB7  22p | BUYI0S 225p | 2N3703 12p | ZTX300 15p '
AFI16  20p | BDI3l 75p | OC26  43p | 2N3704 1Jp | ZTX302 20p
AFI17  20p | BDI32 75p | OC28  SOp | 2N3705 12p | ZTX500 15p
AFI18  38p (BDI33 755 | OC35  30p | 2N3706 11p | ZXTS503 20p | LARGE (CAN) ELECTROLYTICS

ZENER DIODES
400mW 5°, 3-3V to 30V, I2p.

WIRE WOUND POTS. 3W, 10, 25,
500 and decades to 100k (1, I5p.

DE
RECTIFI SIGNAL
Y127 1250V A 12p OQABS Tp
IN4001 50V 1A Tp QA90 Sp
1N4002 100V 1A p QA1 Sp
1N4004 400V 1A 8p QA202 Tp
IN4006 BOOV 1A 10p | N4l 48 Sp
IN4007 1000V A top | BAil4 8p
SLIDER POTENTIOMETERS BRUSHED
86mm x 9mm x |6mm, length of track 59mm, :kgz:;“u"

SINGLE
DUAL GANG, 10K + 10K etc.
KNOB FOR ABOVE, I2p.
FRONT PANEL, 65p.

I8 Gauge panel 12in x 4in with

with slider pots. Grey or matt black finish com.

plete with fixings for 4 pots,

10K, 25K, 100K log. or lin. 40p.

12in x 6in, 2Sp
12 in x 2}in, 10p
9in x 2in, 7p

THYRISTORS

2N5060 50V 0-BA 30p
2N5064 200V 0°8A 47p
106F S0V 4A 40p
106D 400V 4A 55p

log. or lin. 60p,

slots cut for use

ALUMINIUM BOXES

AB7 22" x 5§ x 147 50p ABI4 7" x 5" x 24" 84p
AB8 47 x 47 x 1§ 50p ABIS B"x6"x3" tosp
AB9 47 x 23" x 1" 50p ABI6 107 % 77 x 3” 122p
ABI0 4" x 54" x It" 50p ABI7 107 x 44" x 3" 108p
ABI| 47 x 24 x 2 60p AB18 127 x 5" x 3" 120p
ABI2 3 x2"x 1" 44p ABI9 127 x 8” x 3" 160p
HEATSINKS—REDPOINT

2w 24p AW 45p TOS Clip Sp TOIl Single Sp
w I6p 6w 60p TOI18 Clip Sp TOl Double 8p,
TRANSFORMERS All have 240V primary

MT30/2 0-12-15-20-24-30V 2A 2-83%

MTS50/4 0-19-25-33-40-50V +A £)-90

MT50/1 0-19-25-33-40-50V 1A £2-33

MT50/2 0-19-25-33-40-50V 2A £)-50

MT60/ 0-24-30-40-48-60V 1A £2-10

MT69/ 0-24.30-40-48-60V 1A £ 80

MT60/2 0-24-30-40-48-60V 2A £) 80

1600u4F 64V T4p 25004F 64V 80p 4500uF 16V 30p
25004F 40V T4p 2B0OuF 100V  £2-60 45004F 25V £1-68
2500u4F SOV S8p 3200uF 16V S0p 5000uF SOV £1-10

HIGH VOLTAGE TUBULAR CAPACITORS—],000 VOLT

0-01uF 10p 0-0474F 1Jp 0-224F 20p
0-0224F 12p 0- 1 uF 13p 0-47uF 22p
POLYSTYRENE CAPACITORS 160V 2{%

10pF to 1,000pF EI2 Series Values, 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane. alcohol, North Sea gas, as well as carbon-dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.

Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector £5-20, 12 or 24V battery operated audible
alarm l‘f~30. As above for PP9 battery, £6-40.

PRINTED BOARD MARKER ”7p
Oraw the planned circuit onto a copper laminate board with the P.C. Pen, allow to

dry, and immerse the board in the etchant. On removal the circuit remains in high
relief,

METERS 14" Scale-500uA. ImA, 10mA, 100mA £1-90
BULGIN MAINS CONNECTORS
3Pin 1{A Chassis Plug  10p 3 Pin 1{A Chassis Socket 18p
Line Socket 13p Line Plug 13p
Fhig 34 (ChassisBlog ghop 3Pin 3A  Chassis Socker 21
4 124
Line Socket l4p Line Plug 23p
3 Pin 5A  Chassis Plug 16p
Line Socket 15p 2 Pin SA  Line Plug 20p
THERMISTORS ROTARY MAINS SWITCH
VAI1005 15p D.P. 2A 12p
VA[026 I5p
xAIO]JS 15p
A1055 15p R
VA1066S 15p LINJEAR 1Cis
VAI077 15p 709 14 pin DIL 40p
RS3 £1-38 741 B pin DIL 40p
741 14 pin DIL 38p
;23 14 pin O:L 95p
47 14 pin DIL 83p
WAVECHANGE SWITCH 23p 748 8 pin DIL 45p

Ip 12W, Jp 4W. 2p 2W, 2p 6W,
4p IW

DIL Sockets 14 pin and 16 pin  6p
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Ambit

International

We are not just another component
retailer—but a complete semiconductor
service. We can either supply or tell
you where to get any 'hard to find’
I.C.'s, and can now provide data on
most devices you can think of. See
our latest datalogue issue for full
information.

15p—no S.A.E. required

For those of you who aiready have an AMBIT
datalogue, send us an A5 S, A.E. plus 10p, stating
the date of your datalogue—and we will send you
all the latest update releases (to page 25).
AMBIT—(ho linear microcircuit specialists—
r Phase Locked Loops
NE5618 AM/FM coil-less radio receliver or IF
{16 DIL) urlp £3-1
M/FM_demodulator kits with mech-
anlcal filter—see October's PW E5-00
NES628  Simllar to the 561, but without AM
{16 DIL) !aclllty The VCO outpul is leplrltely

.
NESES bilitvelow
{14 DIL) demodulator and NBFM demcdul‘;azmsrs

A P.L.L. for tone, NBFM and AM de-
(3 DIP) codlno {5-9)V working
555 Versatile timing 1C, use as "ore- shot'
{8 DIP) or multi-vibrator £0-78
LS8038 A unique trlangle/square/sine wave
{14 DIL) function generator up to tMHz—com-
plete signal generator in a chip. A data
sheet Is included with each devlze on

request
for Audio
LM380ON Simple, safe and verlatlle 2W RMS
{14 DIL) at 12V: 4W RMS at 1 £1-
Stereo AMP P.C.B, 1or 22 LM380N

Stereo

TBAS10S TW RMS 14v £1 ~l$
for Radio

{see last month's advertisement for our radio IC

features)
TBAS51 1uV sensitivity AM/FM/SSb with RF
{16 DIL) mixer and IF low external parts g;u:zt

TBA120 FM IF strip and detector £1-00

(14 IL)
CA3089E FM IF system AFC-AGC-SQUELCH-
{16 DIL) TUNING-METER OUTPUT—lhec:e’r;

best FM IC
MC1310P P L L Stereo decoder IC with Iu&o:g

{14 DIL) FULL kit with P.C.8. £4-00

for TOKO filters at 455KHz and 10-7MHz
Ceramic CFT4558 8KHz bandwidth £0-45
CFT455C 6KHz bandwidth £0-45
CFU455C  4-8KH:z bandwidth £0-50
CFS10:7 Wide band FM (2 required
per set) £0-37

455KHz  MFH-T 4, 5 or 7KHz versions £1-35
Mech-  LPF2016 A stereo pilot tone notch
anical filter (19 and 38KMz) for
HiFi, recording, etc. aoth
channels £2-20

Plus LED displays, 250MH: decade counters.
voltage regulators kits for tone coders, Ni Cads
—in fact everything to lead you through the
microcircuit maze.
ULTRASONIC REMOTE CONTROL PRO-
JECT. S.A.E. for details of kits and availability.
PW FERRET KIT. Electronics only £9-50
LARSHOLT VHF FM TUNERSETS
V Input for 26d8 S/N. INCLUDES SQUELCH,
UNING METER DRIVE BAND SCAN FACILITY,
4 VARICAP CONTROL £16-00
S.A.E. for specification details
FOR ELECTRONIC SUB ASSEMBLIES
Audio SINE/SQUARE/TRIANGLE generator with
sweep facility -001Hz-1MHz.
Full kit of and instr £11-50
STOP PRESS . .
Mk. )l Ferret: Phnu Locked Loop tC metal
detector (BFO ty
Features: 'Audlble/meter/LED
presence of metal
*Varicap control of search oscillator
*Phase locked harmonic selection
*FET reference and search oscillator
for extra stability
*Speaker output
Electronics only kit—P.C.B.—components—
instructions £14-50
Please send a S.A.E. for details.

Positively the most technological BFO metal
detector at the price!

Iindication of

Ready built and tested d 12 ith
£37-50
PLEASE NOTE ALL PRICES NOW
EXCLU VAT

31A HIGH STREET, BRENTWOOD, ESSEX
CMm14 Tel: (0277) 216029
Terms: C.W.O. All prices EXCLUDE VAT.
Handling charge of 10p per order.

FIRST CLASS POSTAGE on all items under 8oz.
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TRANSFORMERS

Qutput
12V x

500mA
1A
2A

DOUGLAS GUARANTEED
Prices include P. & P, aud 10% VAT

12 or 24 Volts

V. & Amps. Ref. No. Price
2250mA x 2 MTI11C8°t .. .. 81-85
2500mA x 2 MT213°¢ 8o .. 81-99
21A x 2 MT7ICT: .. .. £2-45
224 x 2 MTI8CT 23-08
23A x 2 MT70AT 23-95
24A x 2 MTI08AT 24-49
208A x 2 MT 72AT 25-28

80 Volts. All tapped st 0-12-15- 20. 30\

Ref:No. Price OQutput Ref. No.  Price

Amps,

MTI12CTS 2181 4A MT2IAT £5-22

MT79CT$ £2-51 3A MT51AT 26-10

MT 3AT £3-77 RA MTRSAT £9-88

MT20AT £4-31 10A MTROAT £11-87

50 Volts. Al !lpped at 0-19-23-33-40-50V
MTIO02ATS £22-38 3A
MTI03ATS £23-50 4A d
MTI04AT 24-74 8. MTI07AT £11-51

80 Volts, All tapped at 0 ""4 30-40-48-60V

500mA  MTI24AT 22-60 MTI27AT £5-15
1A MTI26AT 23-70 3A MTI25AT £7-80
AUTO-WOUND RANGE
Power
output Winding tapped at Ref. No. Price
20VA  0-115-210-240 MTI113CT £1-48
T6VA MTG4AT 22-95
lbO\A 0- ll§~"00-.... -240 MTHAT 23-81
200 MTESAT 24-31
“400v. Outpu! at 50HZ,
C-D Ignitlon 8ystem by R. M. Marston, Esq.,
Wireleas World,
Reference IT3AT 24-28
EQUIPMENT RANGE .
Bec. Output (r. m.n ) Ref. No. Price
3-0-3V 0m A MT238C8°+ £1-39
\) 0-9 IOOlnA MTI3CS*t £1-39
12-0-12 30mA MT239C8°¢ £1-39
20-0-20 30mA MT241C8*¢t £1-39
0:20 x 2 300mA x 2 MT214CT*+ £2-18
0-8-9 x 2 300mA % MT207CT*+ 22-53
0-15-20 x 2 300mA x MT205AT*t £3-39
0-15-27 x @ 500mA x MT203AT® 23-78
0-16-27 x 2 1A x 2 MT204AT® 23-78
20-12-0-12-20  700mA (d.c.) MT221AT® £1-96
AT Indlicates open universal fixing with tags: CT is open
U-clamnp fixing with tags; C8 Is open U-clamp fixing with
P.C. spllls; * with Interwinding screen: t untapped 240

primary; 3 upped at 210-240V.; other primaries tapped

at 200-220-2.

OVER

240V
200 TY I’ES 1N 8TOCK through Agents or Direct,
Please sead for lists,

DOUGLAS ELECTRONIC INDUSTRIES L
Direct Sales Dept. P.W., mma;)scme LOUGK “Lines.

A DEXTER

IMMASWITGH

LLOWS COMPLETE

HTING CONTROL

The DEXTER DIMMASWITCH s an attractive

Dimma

unit which simply replaces the normal

light switch. It 1s available as a complete “ready

10 Insta
models

I unit or “simple to assemble” kit. Two
are available controlling up to 300W or

600W of all hghts, except fluorescents, at mains

200-25
models
sion.

0V. 50Hz. All DEXTER DIMMASWITCH
have built-in radio interference suppres-
600 watt £3.52 Kit form £2.97
300 watt £2.97 Kit form £2.42

All plus 12p post and packing
Prices include VAT. Please send ¢.w.0. to

DE

5 ULVER HOUSE

19K
CHESTER CH1 2AH
Tel:

XTER & COMPANY

AS SUPPLIED
TO N GOVERNMERT
DEPARTMENTS, HOSPITALS.
LOCAY AUTHORITIES.

0244-25883 i3

ING STREET

TIME SWITCH

8mith’s mains driven clock with
15 amp switch, also notes
showing how you can wake up
with music  playing, ketUe
boiling or come home to a warm
house, warn off burglars, keep
pets warm, halve your heating
bill. etc. £1-88.

RECORD PLAYBACK HEADS
(TRUVOX

Iandividual prices of these are: 2 track record
playback heads 50p each. 4 track record playback
heads 72p each. Erase heads are also available
separately -2 track 33p, 4 track 55p. MU-mectal
mounting shields 89p each. 2 track-headn already.
fixed on heavy mounting plate with shield £1-22.

RADIO STETHOSCOPE
Easiest way to fault ind—traces
signal from aerial to speaker—when
signal stops you've found the
fault. Use it on Radlo, TV, ampli-
fier, anything—complete kit com-
prises two special transistors and
all parts in-
cluding probe
tube and cry-
stal earplece. 22:20—twin stethoset instead of
earpiece 83p. extra—post and ins. 20p.

%

SLIMLINE

FIVE BAND RADIO

As {utured thla l-uel Our 197( uulogue
lists
many of the pma needed for thh project
88p brings the catalogue and the next 6
monthly supplements.

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector aa the circait in Practical
Wireless, August issue. £3-30 plus
20p post and insurance.

MAINS TRANSISTORP.P.

igned to operate L acts and flers.
Ad]unuble output 6v., 9v., 12 volta for up to
500mA (class B working). Takes the place of any
of the following batteries: PPI, PP3, PP4, PPG.
PP7, PP9, and othera. Kit cotnprises:
transformer rectifier, amoothing and load
condensers and instructions. Real snip at only
£1'10.

SLIDE SWITCHES

8lide 8witch. 2-pole changeover panel
mounting by two 6B.A. screws. Size
approx. lin x Qin rated 250v lamp
8p each, 10 for 73p. Ditto as above but
for printed clrcuit 8p cach, 10 for 83p.
Sub Ministare Slide-8witch. DPDT19mm
{1in approx.) between fixing centres. 20p each or
10 for £1-90 8P Change over spring return 250v 1
amp 11p.

THYRISTORLIGHT
DIMMER

For any |lamp up to lkw. Mounted
on switch piate to fit in place of
standard  ewltch, Virtually no
radio interference, Price 2285
plus  20p st and insurance.
Industrial model 5A £3-30. (Not on plate).

U.V. LIGHTING

Uscful for law detection in metals and for looking
for water marks, etc., also for fitting over tropical
fish tanks. African violets and other indoor
plants which muat have U.V. far healthy growth.
The outfit comprises of a 87 U, V. tuhe—choke—
starter holder and tube enda. Price 2220 plun
20p pont Y

_MULLARD UNILEX
4 WATT HI-FI
AMPLIFIER

FOR ONLY £1.60

Secasational “once in a liletime offer* because
Mullard over-produced — definitely not repeat-
able once our stocks (now over half wld) are
cleared. HI-Fi 4 t L

in case ready to use. Batt., car or mains opcrucd—
freq. range 50hz- lohh:—dlnoﬂlon better than
.29,. Comies completc with munnue lnd d;u
FREE to purch s. Great h

by Mullard “telis all you need to know™ to build
your own stereo. Complete Unilex 8tereo System
£11'30, pair of speakers for name £3.80.

ADD 10%, VAT )
AND 25p POST AND SERVICE
CHARGE IF ORDER UNDER £5

J. BULL (ELECTRICAL) LTD.

(Dept. PW), 7 Park 8t., Croydon CRO 1YD
Callers to: 102/3 Tamworth Rd.,, CROYDON




In simpler types of CRT A2 is omitted giving a
tetrode electron gun. The final focusing takes place
tetween Al and the final anode and geometrically
is suitable for a fine spot. However, if focusing is
achieved by varying Al (the final anode potential is
fixed as we shall see later) this affects the velocity
of the beam because Al is the primary accelerating
anode. The change in velocity changes the position
of the point Z and the range of focus is restricted
for a good spot size. This situation in practice means
that when the grid potential (brightness) or the Al
potential (focus) is altered the other potential must
be changed as well, giving restricted focus and
brightness range. It is for this reason that the pen-
tode type of tube is almost universally used.

BEAM DEFLECTION

An electron has a negative charge of 1:6x 10—
coulombs. This is a very small charge, and con-
versely any electric field acting on the electron will
produce only a very small force. However the mass
of the electron is very small and so large accelera-
tions can be produced with only moderate potentials.

Fig. 5: Effect of the deflecting piates on the electron beam.

If a beam of electrons, focused into a fine pencil,
is allowed to pass between two parallel plates as in
Fig. 5, the electrons will experience a force towards
the positive plate and it can be shown that the
deflection is proportional to the deflecting voltage
(Vd) and inversely proportional to the accelerating
voltage (Va). A purely mathematical outlook shows
that electrostatic deflection produces a (theoretically)
linear deflection mechanism.

DEFLECTION PLATES

In order to keep the sensitivity as high as possible
the tube is physically large and the deflector plates
are placed as close together as possible, usually of
the form shown in Fig. 6 to permit high deflection
sensitivity to be achieved without the beam catching
the actual deflector plates. If this occurs (for ex-
ample if the timebase is overdriven to give X expan-
sion) secondary emission occurs at the surface of
the plates, and the low energy secondary electrons
can be accelerated towards the screen causing flare
and high background illumination. This undesirable

X plates

f——
Y plates

5; To screen
—_——

Flg. 6: Arrangement of the X and Y piates, the Y plates being nearer
to the gun system.

effect can be avoided by coating the plates with a
material of low seconduary emission, or providing
“beam catchers,” small cups that accept the beam
when driven off the screen. The X plates are usuall
mounted nearer to the tube face so that the
plates have the maximum sensitivity. .

To ensure that the electron beam does not become
distorted in any way by extra acceleration due to
the deflector plates they are arranged to be at the
same potential as the final anode. Of course this is
only true when the beam is travelling along the axis,
but to prevent any gross errors on deflection it is
common to provide symmetrical or push-pull deflec-
tion. This ensures that the mean electric field is not
altered by deflection.

'v"'vvQQO’»»ObQ;;""""\
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Trapezium distortion on a simple CRT operaling with asymmelrical
deflection on both axes. The focus and definition make this scope
useful only for the simplest applications.

If the plates and final anode were at differing
potentials then there would be a deformation of the
circular cross-section of the beam (remember it is
NOT in focus at this point, only at the screen where
the cross-section area should be almost zero) by the
plates attracting, or repelling, the outer electrons
at opposite sides of the beam. This gives a sausage-
shaped spot and the remedy is to make the final
anode potential variable so that it may be matched
to the Y plates. The X plates are then adjusted to
be equal to the Y plate potential (as we shall see in
a later section, it would be difficult to alter the Y
plate potential). The control for setting the final
anode volts is known as the “Astigmatism” potentio-
meter and is usually a front panel control.

The same CRT displaying a 1kHz square wave. Astigmatism Is most
noticeable as Is the lack of HF response due to the simple deflection
amplifier.
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Another cause of incorrect spot size and shape is
due to the pencil of electrons tending to spread, all
being negatively charged. However, in high voltage
tubes the velocity of the beam is high enough to
keep the electrons in line by the magnetic field that
they produce. The mechanism of electrostatic deflec-
tion relies on the electron beam being in the field
of the deflector plates for a finite time. This means
that when a very high frequency, say above 100MHz,
signal is applied to the plates the signal may have
changed before the electrons have emerged.

If, for example, a beam of electrons takes 10ns
to travel through the plates a 100MHz signal will
have completed one cycle and the deflection will be
zero. In modern high velocity tubes the effect only
occurs over 150 or 200MHz and the remedy is to
arrange a series of deflectors, linked so that the
velocity of the signal down the plates is the same
as the velocity of the electron beam. However there
are few uses for deflection amplifiers that can pro-
duce 200MHz output so this is of academic interest
only.

THE FINAL ANODE

In order to produce the high velocity beams that
are required to display fast transients, a high
accelerating voltage is required. As we have seen, if
this is applied to the final anode deflection sensi-
tivity will be reduced so we apply the accelerat-
ing potential after deflection, called post deflection
acceleration or PDA. Several methods of applying
the PDA potential are vsed but they all aim at not
reducing the deflection sensitivity, most important
when the deflection amplifiers use transistors having
only a limited output voltage swing.

Graphite spiral

—Vppa—— 0+
Fig. 7: Location of post deflection acceleration electrode in CRT.

The most popular form of PDA until a few years
ago was the form shown in Fig. 7 and used in a lot
of Cossor CRT’s. The electron gun and tube are as
they have been described so far and the beam is
accelerated and deflected and focused normally.
Around the inner wall of the tube is wound a resis-
tive graphite spiral, connected to the final anode,
and at the other end to a few kV positive. The beam
is thus accelerated through this field to arrive at
the screen with high velocity.

The screen tends to charge negatively at these
high energies because more electrons are being
gained than lost by secondary emission from the
screen. The back of the phosphor is therefore given
a very thin coating of aluminium and this conducts
the charge to positive PDA, eliminating “screen
sticking”. This occurs where a-local area of screen
acquires a negative charge and tends to repel the
beam, giving low light output. The aluminium also
produces a more axial accelerating field giving
better geometry and increased light output by re-
flecting the light forwards.
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The field of the PDA is such as to produce a
slightly convergent lens giving a smaller image and
also, if it penetrates into the deflector plate region,
causes acceleration before and during deflection,
decreasing the scan even further. But in spite of
this the PDA system offers a distinct advantage of
increased trace brightness.

A fine wire mesh can be placed in the path of
the beam just after deflection and if connected to
the final anode acts as a screen to keep any PDA
fields out of the deflection system. This arrangement
gives rise to a PDA field that acts as a diverging
lens, magnifying the detlection considerably, but also
the spot size. Alternatively this mesh can be placed
near the screen and PDA applied between the mesh
and the screen. This gives very good results without
affecting geometry but such tubes are prone to
internal flashover.

SCREEN PHOSPHORS

The screen material or phosphor is arranged to
give the highest possible light output of the correct
colour and persistence. The table shows the range
of phosphors used in cathode ray tubes, the most
usual being Pl or P5, whilst P7 is sometimes used
for medical applications.

Phosphor | Persistence | Fluor e Phosph e Uses
i | (Afterglow)

P | Medium Green Green Scopes
(Visual)

P2 Long or Short | Blue/Green Yellow/Green Scopes
(Visual)

P3 Medium Yellow Yellow

P4 Medium White White Television

PS Short Blue Blue Scopes
(Photography)

P6 | Medium White White Television

P7 Long Blue/White Yellow Radar

P8 Short Blue/White Yellow |

P9 Long White White

P10 Permanent Magenta Magenta Storage Tube

PU Short Blue Blue/Green Scopes
(Photography)

P12 | Long Orange Orange Radar

P4 Long White Oranpe Radar

P15 Short Blue/Green Blue/Green Flying Spot
Scanners

P19 | Long Orange Orange Radar

Table of phosphor types and principal applications.

Although the trace produced on a tube can be
intensely bright, even with only a couple of kV, the
contrast between the trace and the background
(grey/white) is usually quite small. A filter of about
65% transmission, of the colour of the trace, placed
in front of the tube can increase the contrast by
a large amount despite a decrease in light output.

GRATICULES

The graticule or measuring scale can be engraved
on the filter or a better idea is to cut the graticule
into a piece of lgin. perspex. If the markings are
on the front, the observer can move so that the
reflection of the line from the back surface of the
graticule are in line with the actual lines. This
ensures zero parallax when making measurements.
The perspex can be lit from the side by a red bulb
causing the cuts in the perspex to light up red.
although white light is better for photography due
to the uneven spectral response of films. Construc-
tors making their own graticules out of perspex
must bear in mind that the clearest line, especially
with side illumination, is produced by cutting the
perspex with a sharp knife and not by scratching.



* A SELECTION FROM EV

TRANSISTORS
and seml-conductors of many types from simple
dlodes to ICs photo-sensitive devices, threshold
switches, etc. etc.

MINITRON DIGITAL INDICATORS
3015F Seven secgment filament, compatible with
standard logic modules. 0-9 and decimal point;
9mm characters in 16 lead DIL (some alphabetical
symbols available) £1-
Suitable BCD decoder driver

3015G showing + or — & 1 & dec. pt.

DALY ELECTROLYTIC CAPACITORS
in cans, plastic sleeved

1000mF/25V 28p 1000/50 41p
5000/100 £2-91 2000/50 S7p
S000mF/25V 62p 5000/50 £1-18

POLYESTER CAPACITORS TYPE C.280
Radial leads for P.C.8. mounting. Working voltage

50V d.c.
0-01, 0-015, 0022 0:033, 0-047
0:068, 0-1, 01

0-22, 59.033 Tp: 047 8p: 063 11p:
1-5 219; 2:2 24p

SILVERED MICA CAPACITORS
Working voltage 500V d.c.
Values in pF8—2-2 1o 320 in 32 sluaes
- 1000, 1500 7p; 1800 8p; 2200 10p; 2700, 3600 1Zn
4700, 5000 15p; 6800209 8200, 10,000 2

POTENTIOMETERS

ROTARY, CARBON TRACK. Double wipers
for good contact and long working life
P.20 SINGLE linear100o0hms to 2-2megohms, ca. 14p
P.20 SINGLE log. 4- TKohms to 2-2megohms, ea. 14p
JP.20 DUAL GANG Iln, 4-7Kohms to 2- 2megohms

ea. Jp
ea. 4p
10 14p;

a, 48p

JP.20 DUAL GANG log. 4 7Kohms to 2+ 2megohms.
a. 48p

JP.20 DUAL GANG Log/antilog 10K, 22K "4IK,
1 megohm only ea. 48p
JP.20 DUAL GANG antllog 10K only 43p

2A DP mains switch for any of above 14p extra.
Decades of 10, 22 and 47 only available in ranges
above.

Skeleton Carbon Presets Type PR, horlzontal or
vertical 8p each.

SLIDER POTENTIOMETERS
Linear or log. 10K to 1 meg. in all popular values
ea, 30p
Escutcheon plates, black, white or light grey, ea. 10p
Control knobs, hIklwhl/vedlyellamlhlueldk grey/It.
grey ea.Tp

ZENER DIODES

Full range E24 values: 400mW: 2-7V to 36V,14p each;
1W: 6-8V to 82V, 21p each; 1:5W: 47V to 75V,
43p each. Clip to increase 1:5W rating to 3 watts
(type 266F), 5p.

ELECTROVALUE

An A to Z guide to
component buying

On the index page of Catalogue 7, between "Aluminium Boxes"
are over 200 references to contents
amounting in all to thousands of items, classified, described,
often illustrated, and priced. There is a wealth of technical
diagrams and data. At 25p, Catalogue 7 is excellent value by any
standard. With the 25p Refund Voucher it costs you virtually
nothing when you order £5-worth or more.

and ‘Zener Diodes"”

25p

RESISTORS
Code Walls  Ohms 109 101099 100up
(see note below)

C 1/20 82-220K 9 3 7-5
c 1/3 4-7-470K 1-3 11 0-9 nett
C 1/2 4-7-50M 13 11 0-9 nett
C 3/4 47-10M 1S 1-2 0-9 nett
C 1 4-7-10M 32 2-5 1-9nett
MO 172 10-1M 4 33 23 nett
ww 1 0-22-3-9 9 9 1]
ww 3 1-10K o 7 6
ww 7 1-10K 9 9 $ nett
Codes:

C = carbon film, high stabllity, low noise.

MO =~ metal oxide, Electrosil TRS, ultra low nolse
WW = wire wound, Piessey.

Va|un All E12 except C §W, C2W, and MO {W.
E12 22, 27, 33, 39, 47, 56, 68, 82

and their decades.
E24: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51,
62, 75, 91 and thelr decades.

Tolerances:
5% except WW 10% -0-052 and MO }W 2%.

Prices are in pence cach for quantities of the
same ohmic value and power rating. NOT
mixed values. (lgnore fractions of one penny
on total value of resistor order.) Prices for 100
up In units of 100 only.

VEROBOARD

Copper clad 0-1 matrix—2-5 x 3-75 ins. 24p: 3-75 x
3-75ins.—27p:2-5x 5Ins.—27p: 3-75 x 5 ins.—30p.
Copper clad 0-15 In. matrix 2:5 x 3-75_ins,.—18p:
3:75 x 3-75 ins,—27p: 2:5 x 5 ins.—27p: 375 x
5ins.—33p.

Vero spot face cutter (any matrix) 43p.

0-040 pins (for 0-1 matrix) per 100—30p

0:052 pins (for 0-15 matrix) per 100—30p.

ELECTROVALUE LTD

INCLUDING 25p REFUND VOUCHER ALLOW-
ABLE ON ORDERS £5 OR MORE LIST VALUE

ATALOGUE

BAXANDALL SPEAKER KIT

As designed by P, J. Baxandall and described
originally In *“Wireless World."" Simple to
assemble, tantastically good results and a greater
money saver. Carries 10 watts RMS, 15 ohms
impedance. Size 18in x 12in x 10In. Complete kit,
including pack-flat cabinet, £14-90.

The size and weight of this product ohllael us to
charge 70p part cost of carr. In UK

Equallser Assembly, £2-30.

Loudspeaker Unlt 59RM109, £2-45.

Cabinet Kit (to Baxandall design), £10-45.
Cross-over choke Included in full kit above £1 30.

DISCOUNTS

Ava lable on all ltems except those shown with
NETT PRICES. 10% on orders from £5 to £14-99.
15% on orders £15 and over.
PACKING AND POSTAGE FREE
in U.K. For mail orders for £2 list value and under
there s an additional handling charge of 10p.

GUARANTEE OF QUALITY

All goods are sold on the understanding that they
conform to manufacturers’ speclfications and
satisfaction Is guaranteed as such—no rel‘ecll.
‘seconds’ or sub-standard merchandise Is offered
for sale.

Prices quoled do not include V.A.T., for
which 10% must be added to tolal nell
value of order. Prices subject lo alteration

without notice.

GIRO ACCOUNT No. 38/671/4002
All postal communications, mail orders
etc. to Head Office at Egham address.
S.A.E. with enquiries requiring answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 0OHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily Sat. 9-1 p.m.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M13 1NA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily Sat 9-1 p.m.

Hours of business (both addresses) 9-5.30 p.m., 9-1.30 Saturdays.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.

Box 27, Swarthmore PA 19081.

This is EV Service
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AL - JHNS TRNER

- e

only bipolar transistors and IF coils!
by turning.

kits of parts, or separately. LED tuning ind. is also supplied.

TEXAN AMPLIFIER

Texan amplifier kits are available at £28-50 -+ 50 ppp. + VAT,

answer queries.

NELSON-JONES FM TUNER KIT

Now available to readers of ‘Practical Wireless'. The Nelson-Jones tuner uses dual gate MOSFET's in the RF stages, integrated
circuits and ceramic filters in the IF stages, for very high performance and quick assembly. Do not confuse with tuners using

Tuning is accomplished by variable capacitance diodes and a Push Button Unit with 6 positions. AFC disable is incorporated as
well as a pointer for each button showing tuning position in the range 87-5-108MHz, i.e. each ‘button' is fully tuneable simply

Our complete metalwork system is supplied with nuts, bolts, board standofts, push button mains on/off and stereo mute assembily,
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete

Prices for complete kits start at £23.95 + 50p pp. + VAT for mono tuners, (phase locked decoders are also available to fitin
the cabinet). Please send large SAE for complete details of special offers and our complete lists.

GREEN LED's—the latest for ‘stereo’ lamps. 1-9 69p, 10+ 59p.

The Cabinet of the Nelson-Jones Tuner is specially designed to match the
Texan amplifiér cabinet, see photographs, so that owners of Texan's are
assured of compatibility, both in superb pertormance and appearance.

Worried abouttuner alignment? then let our alignment service take over.
Telephone queries. We have REAL ENGINEERS, not salesmen, to

oremc b Uy

VARICAP TUNING

as in ‘W.W." June '73

S St |

Train for
television

Course commences 4th September, 1974

This is your opportunity to train as a television
and radio engineer on our full-time Two-Year
College Diploma Course specially designed to cover
the examinations of the City and Guilds Radio,
Television and Electronics Technicians’ Certificate.
Full theoretical and practical instruction on all types
of modern receivers—including the latest colour sets.

Minimum entrance requirements are Senior
Cambridge or 'O’ Level, or equivalent in Mathematics
and English,

1T 15 J: I J ' 1 | 1
Please send free prospectus to: I

Name

I Address
I .
I

I THE PEMBRIOGE COLLEGE OF ELECTRONICS
(Dept. PW1) 34a Hereford Rd., London W2 5AJJ

SN CEETES NN N SN N S S R
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Newest, neatest
system ever de-
vised for storing
small parts and
components ; re-
sistors, capacitors.
diodes, transis-
tors, etc. Rigid
plastic units, in-
terlock together
in  vertical and
horizontal _com-
binations. Trans-
parent plastic
drawers have labet
stots, 1D, 2D have
removable space dividers. Build ug
any size cabinet for wall, bench or table top
DOUBLE UNITS £330 Bbren 0 00"
us N . ozen
TREBLE (3D) £2-50 for 8 |mﬁ.:!|158
DO UBLE TREBLE 2drawersinone outer case (6D2) £3.60 m
for SEXTRA LARGE SIZE (6D1) £3:-40for 8, Carriage 35p Qrders over £10
?on free. QUANTITY DISCOUNTS! 5% in £1 for orders over £10,
1% over £20, 10%, over £50. Quorations for large quantities,
PLEASE ADD 10", VAT TO TOTAL REMITTANCE.
rl_AlD' W (Dept. PW4), 124 CRICKLEWOOD BROADWAY,
- NS LONDON N.W.2 01-450 4844

-N-T-E-R-L-0-C-K-I"N-G
P’L_ASTIC STORAGE DRAWERS
e e

FELSTEAD ELECTRONICS (PW78), konoLex axe oariy,

* CHEADLE, CHESHIRE, SK§ 4EE
STYLI Replacements for virtually all ACOS, BSR, COLLARO, GARRARD, PHILIPS.
RONETTE, SONOTONE. Single Tip: S8apphirc 16p. Diamond 35p. Double Tip: Can be
Stereo/LP + 78 or ST/LP 4+ B3T/LP Sappbirc 32p. Double Tip: Diamond ST/LP + Sap-
phire 78 85p. Diamond 8T/LP + Diamond ST/LP £1-20. For GOLDRING Diamond
(800, G8OOH, and (850 at £1-80 cach. GROOE at £3-75, (SHURE, PICKERING, are lu
List.) IF IN DOUBTSEND YOUR OLD ONE: IMMEDIATE RETURN GUARANTEED
Charges 9p any quantity.
CARTRIDGES. All with styll and fittings. Replacements for ACOS GP/91SC (Mono-
Sterco compat. + 78) seriea at 98p. GPY3 Sterco 4+ 78, £1-35. GPO4 Ceramic Stereo + 78
at £1-76. For RONETTE DC400/SCM (apecd change awitch at front for GP67, TC8 &c.)
£1-15. SONOTONE 9TAHC (Dia, stylus) £21-88. 9TAHCG (slimmer for many Garrand
pick-ups) £2:18. For BSR XSH, X5H, X3M at £1-25 ea. SX5H, and SX5M at £1-80 ea.
TCSH at £1-40, TCAR 8tereo (3 pina) £2-00, Charges 9p any quantity.
RECORDING TAPE. 5" 600 ft. 40p. 5} 900 ft. §5p. 77 1200 ft. 62p. 57 900 ft. 57p. 61"
1200 ft. 85p. 77 1800 £1-05. ALL FINEST BRITISH MYLAR. Charges: 5" and 53°
one to 4, 9p each: 5 and over 33p the lot. Charges for 77 1-3, 11p each. 4 & 5, 33p the lot
6 and over 39p the lot.
PICK-UP WIRE. 8uper thin, flcx scrd. 2-core 8p yd. 4-core 14p yd. Charges up to 10 ydx,
8p lot. Over 10 yds. no charges.
SFEAKEB.S. 24*, 3, 8 or 64 ohms (state which) 55p. Charges 9p ea. 12 Round, fitted cone
tweeter, 6 watts undistorted, 3, 8 or 15 ohmis (state which) £2-20 (charges 30p). OR. PAIR
FOR BTEREO, £4-75 charges paid.
CONNECTING WIRE. Pkte. of 3 colls. asstd, cols, ea, 5 yds. Solid core 17p (8p chargex)
Flexible 19p (+ 10p).
EARPIECES. Magnetic, 2-5 or 3-5mim plug, (state which) 13p. CRYSTAL (3-5mmi only)
30p (ail 9p up to 6).
VIBRATORS. 7-pin 8YNCH. (128R7 type) 72p. 4-pin NON-«ynch. (120 HD4) 40p (all 8p ea.)
SEND SAE NOW FOR FREE COMPONENTS LIST.



PHOTOGRAPHY

Photographic film (even so called panchromatic)
is most sensitive in the blue region and for this
reason blue tubes are best suited to making photo-
graphic records. However, fast film (400ASA) to-
gether with a wide aperture, f2:8 or better, can
give reasonably short exposures from a green tube.

When using single lens reflex cameras, best suited
to this type of work, it is important to remember
that the image on the film is scanned from right
to left (lens inversion) and the direction of motion
of the blind could well be from left to right, giving
a small vertical exposure if the scope sweep speed
is slow. The average shutter takes 1/30 or 1/60 of
a second to scan the film and so one must be aware
of these difficulties when dealing with fairly slow
sweep speeds at fast shutter speeds. For single shot
photography it is best to have the shutter com-
pletely open before the appearance of the trace.

ABERRATIONS 0

The ideal characteristics of a cathode ray tube
are not always realised in practice due to assump-
tions in the theory, or plain constructional error
(anodes off axis, etc.). One of the most important
flaws or ‘‘aberrations” is that known as ‘‘Astig-
matism” and this has already been dealt with,
together with its cure.

Y plates X plates
| -

==

(a; (b)

(d)

Fig. 8. Pin cushion distortion (a) can be corrected by shaping the plates
as in (b). (c) illustrates barrel distortion and (d) trapezium distortion.

Most of the other aberrations are most apparent
when the tube is displaying a raster. Ideally such a
raster should be capable of being focused into a
perfect square of scan lines, all in focus. Some de-
focusing occurs in deflections due to lens action
between the final anode and plates, and between the
plates. The effect between the plates is reduced by
placing an “interplate shield” between the two sets
of plates with a hole for the beam to pass through.
This shield is at final anode potential and reduce
the defocusing effects. :

If the raster takes on the shape of Fig. 8a the
distortion is known as pin-cushion distortion and is

caused by the deflected beam travelling through a
greater distance between the second set of 'plates
thus arriving at an oblique angle. This can be re-
duced by making the second pair of plates as in
Fig. 8b. Fig. 8c shows barrel distortion caused by
loss of extreme scanning sensitivity due to the PDA
fields. This can only be reduced by careful design
of the PDA spiral Fig. 8d shows trapezium distor-

. tion. This is caused by asymmetrical Y deflection

accelerating the beam as the driven Y plate goes
positive and decreasing the X sensitivity accordingly.
Specially designed plates are available for asym-
metrical deflection only.

CRT DEFECTS

Other defects occur in specific tubes and it must
be realised that any CRT is a compromise between
conflicting factors. Consequently the best instrument
tubes as fitted in laboratory scopes can cost several
hundreds of pounds, but the home constructor can
purchase surplus tubes for just a few pounds and
many quite good home-made scopes have been built
using these tubes.

With age or abuse cathode ray tubes tend to
develop faults the most serious of which is likely
to occur at virtually any time, is when the mechani-
cal structure of the electron gun fails. The gun is
constructed with tiny spot welds and severe shock
or vibration can cause an element to be dislodged.
If this happens the tube is almost surely destined
for scrap. ’

Also linked to the mechanical structure of the
tube is a fault producing what is known as a “soft”
tube. This occurs when a small amount of air leaks
into the bulb through an imperfect glass-to-metal
seal. This may become evident only after many hours
of operation and the symptoms are a diffuse display
and a blue glow in the gun assembly. As the pres-
sure inside the tube rises further, tracking occurs
in the gun and external circuits can be damaged.
In order to avoid this fault occurring it is necessary
to take great care when handling the tube and mak-
ing connections to it. Connections should never be
soldered directly on to the tube pins as this is
almost certain to break a seal or even crack the
envelope, with glass flying everywhere at high
velocity.

Perhaps the most common fault, linked directly
to old age, is low cathode emission. The cathode
surface looses emissivity either by the emissive layer
evaporating or becoming poisoned by the remaining
gas in the tube. The effect is that in order to see a
trace at all the brightness control has to be advanced
so far that the beam spot goes out of focus and
silvery. The silvery effect is due to the cathode emit-
ting in patches and on some scopes, if the focus
control has sufficient range (making focus anode
nearly the same potential as final anode), it is pos-
sible to produce an image of the cathode on the
screen. The image looks a little like the full moon,
the dark patches representing areas of low emission.

Sometimes a low emission tube can be improved
by deflecting the spot off screen and turning bright-
ness full up for a couple of hours. If this does not
work a small transformer supplying 6-3V+10% can
be used to supply the heater (common practice in
TV’s). However the insulation of such transformers
is doubtful over 1kV and a breakdown would make
the tube heater/cathode short or damage it in an
even worse manner. A small auto transformer is
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perhaps the best idea, fed from the normal tube
heater supply with a boost of about 10%.

Really bad tubes (that would be thrown out any-
way) can sometimes be restored by the circuit in
Fig. 9. The heater of the CRT is supplied with 6, 8
or 10V from T1. When the HT switch is closed a
small current will low due to cathode emission. This
current strips the top coating off the cathode and
if the emissive layer beneath is better then the cur-
rent will rise. 10 or 15mA is typical of the current
to be expected from a good tube if R1 is made 12kQ2.

R1 BY127 HT switch
$ ! b AAS *: </c
12k
25mA
meter

|
|
|
250 Vac

T1 10V +
8V Grid

6V To heater cathode
Oft _T

Fig.9: Circuit of arrangement lo restore the cathode emission of a CRT.

O

The pulse nature of the HT helps the stripping, but
if nothing happens then 8 volts can be tried on the
heater, 10V is for a real emergency! In many cases
switching the heater off with HT still applied, at
low cathode temperature, quite vigorous stripping
can occur. This is shown by rapid kicks of the meter
and small flashes in the gun. In this way really bad
tubes can be recovered but it is also possible to weld
the grid and cathode together or strip the cathode
completely so it should be saved as a last resort.

th
) o\de Grid

A3 +150V, Y plates and X plates (depending on
external deflection circuits) +150V, PDA anode
+1kV. Springs on A3 contact the graphlte coating
leading to the PDA spiral.

R]1l, C2 and C3 smooth the —EHT line and R4,
C5, and C6 smooth the PDA line. In simple scopes
with PDA tubes the PDA is sometimes connected
to the highest HT line. C1 couples pulses to the grid
to bias the gun off during timebase flyback and R2
is merely to isolate the grid from the EHT line.

When the PDA potential required is only low the
EHT is derived from a mains transformer, but when
10kV or so is required, together with high beam
currents, use is made of an RF EHT supply. This
generates AC at about 30kHz and is fairly safe. We
shall consider this in greater detail in a later section
on power supplies, but one important advantage must
be mentioned here.

Because the RF EHT supply is self generating,
involving usually an oscillator and a power output
stage driving a transformer, the supply is easily
stabilised against variations by sampling the output
and applying feedback and, because of the high
frequency, smoothing is relatively simple.

SPECIAL TUBES

Often it is necessary to present two traces simul-
taneously on one tube, scanned by a common X time-
base. Although successful electronic methods are
available to enable two traces to be presented
apparently simultaneously a double beam tube is
favoured for some applications.

The simplest approach is to construct two guns
in one envelope, each with a set of Y plates and
common X plates. This method is expensive, how-
ever, and the principle usually adopted is to split

r A
6-3Vv | E:]_L] I

{ L
\
1i
Flyback
o= 1 ] §

n
o
=N
\._J\N\
A

77

1kVac

I
<T%T A

Fig. 10: Basic circuit for supplying the
various polentials required by a PDA
CRT.

N

Brightness

Focus

CRT POTENTIALS

We are now in a position to consider the arrange-
ment of the potentials on the tube to provide the
necessary electric fields. Fig. 10 shows a typical
arrangement. As we saw earlier A3 must be the
same potential as Y plates and so the potentials are
decided around this. Typical potentials might be grid
—1000V, cathode —995V, Al —850V, A2 —150V,
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the beam. Usually the splitting is done by a splitter
plate connected to the final anode. A snag with
this method is that secondary electrons produced
at the plate cause high background illumination of
the screen. Sometimes this is prevented by per-
forming the splitting between Al and A2.

To be continued
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MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

| 26-24 BEAUMONT ROAD, W.4.
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] P 901 42 p 95p 2N 50p
ACI26  25p BCY33  45p MJEMO 50p OC44  20p TIP42C £1-10(2N2848 £1-50 Test E t % J:ﬁus“"os*o;,"afg”": * Count
AC121  27p/BCY34  60p MJE370 75p OC4S zop TISS0  40p |2N2904  25p s . 9 enerators ounters
AC128 28p BCY38 65p MJE371 ”p OC70 15p | ZTX107  15p|2N290S 25p Cablnoﬂ * Bvldaot * Meten * Tvammmeu % Receivers * Power
A B nmuEm e Laine mnae o 5 Sk e

P g £1- 7. [-] X500 16p|2N: ] Video Equipment % Meters % Battery Cha Motors % Etc. ¥ Et
ACY18  30p|BCYI0  22p MJESS 85p OC75  25p ZTX501 20p|oN2928 120 | X auioment  Malers  Battry Chargers nille A3
ﬁgwg ;gp E;n :zp mﬂdma 43p oc;g 25p|ZTX504 50p(2N30S3  25p 20 TONS OF ELECTRONIC EQUIPMENT
ACY39 55:, 012712 7;: MPF102 :g: 8881 ;g: %;ﬁ% :g: g:mans ;:: Resistors ¥ R‘elay' * Capacl!ovr % Switches y Transformers y Meters
AD140  60p BD123  75p| MPF103 o 25p | 1N659 8p|2N3232  70p * P s % C Panels % Semiconductors % Cable %
ABier p BDI b Nmen e OCa,  ZpNe  gplavism g o e B X o X Ee

P P 1 P 1N91 p | 2N. P
AD162 40p | BD132 750 | (2N5458) 35p | OC140 30p | 1N40O1 lp‘2N3703 12p Regret no Hsts avallable. Personal callers only. Cash and Carry only.
AF114  25p BD153  75p| MPF105 {oc7 25p | 1N4002 p | 2N37 12p
AF115  25p|BD156  75p|(2N5459) OC171  30p|1N4003  9p|2N3705 12p -
AF118  25p | BDY11 £1-40|MPSA06 35p |QC200  SOp|{1N4004  10p|2N3706  12p
ARG fap|BOVIs £1.98 MPSASS 335 OGEE  enliNs 1baNaer 126 AUDIO ACCESSORY SHOP

p 1 - 75p[tN p|2N3708 P E
AF172  30p|BF152  20p MPSUOS 75p TIP20A 49p 1N4007  18p|2N3709  92p Lol L
ASY28  30p BF194  14p MPSUSS T0p TIP30A SSp 1N4148  Tp |2N3TT1 £2-70 17, TURNHAM GREEN, TERRACE,
ASZ21  60p|BF195 15pINKT|35 35p TIP31A 62p |2N696  25p 2N3772 £2-75 CHISWICK W4,
BA102  33p|BFX29 |NKT222 25p |TIP32A  74p|2N697  20p |2N3773 £2-95
BA112  50p|BFX84  30p NKT401 85p TIP33A £1-05/2N698  25p|2N3819  35p VALVE AMPLIFIERS
BA114  16p|BFX85  30p NKT404 80p|TIP34A £1-55(2N706  12p|2N3820  55p 5 Watt £12-50 50 Watt

A156  15p BFX86  30pNKT773 30p | TIP35A £3-35/2N706A  15p 2N3888  85p 1B watt | “E24.50 150 Watt

C107  12p BFX88  30p NKT774 25p TIP36A £2-65|2N708  15p|2N3904 22p 30 Watt | ‘£29-50 500 Watt

ER M gpod, mmed penwe moaum s | SWe ) ;

P p QA1 pPIT p P

Cl47  12p|BFYS0  25p OAS7  10p TIP29B  S8p(3N1302  180|5Ne0ss 135 TRANSISTOR AMPLIFIERS

C148  12p BFYS1  25p|QOA70  12p|TIP30B €6p|2N1303  18p{2N4080  12p FAL Phase 50W ........£39:93 | FAL Phase100W ...... £69-95

C149  12p BFYS2  25p|QA78  12p|TIP31B  70p[2N1304  25p 2N4061  12p

CIST  14p|BEYS0  44m OAR0  Ten TiPiig £ri3 tims  mp|aNaae e P R

4 P P 338 £1- 1 P | 2N4285 Sp FAL Disco Mk 2 .. £82- FAL P .

C158  15p| BSW63 65p|OA91  10p|TIP3B £1-68 2N1307  25p 2N4287  15p ° I [t A T ampy H1BT8

C159  15p BSWG8 80p(OA200 10p TIP358 £2-81 2N1308  25p| 2N4288 15p

HRC i aia Hoiorm, uprews cuie s 1

1 P P P 41 p 2N1613 p 4 P

Ci183  14p|BY122 GSp’OAZ2l| 35p|TIP428  98p(2N1711  25p 2N4ddd £1-90 [‘gsg‘s'&‘;}‘éns DISCO LIGHTING .

C184  14p|BY126  20p(OCI6  90p | TIP29C 7ip |2N2147  70p 2N4871  3Sp Sound-lighting module .... £7-90

C212  14p BY127  20p OC19  5p|TIP30C 78p[2N2160  65p|2N4920  60p % SPECIAL OFFER PRICE % 3 channel sound-light .50
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FANTASTIC OFFER AMPLIFIERS
GARRARD SP25 M IV, | Pleate 2dd 95p P & P and lns.
Goldring G800. Teak finish, | a2 102000 MKk 11 £32 00
plinth and tinted cover with Ams:r d Integra 4000 £23 90
mains lead and DIN plug and Alph ‘Hi h ‘t ‘FA400 £39 05
screened lead. All fully wired. Glzb:l |3 g |8 £19 75
Please add £1-75 17-85 | Gioval 20 + 20 €25 95
for P. & P. and Ins.

° Keletron 1000 £27 50
f“eh"on IzogTZOE Mk 1l 2;2 gg
TURNTABLES strosoun
Metrosound ST60 £53 95
;!_;";:;dd 95p P& P and Inz- 2“"’ glg,ook A(‘:‘pnl - :u;;
rook '
Garrard $6.25 Mk IV (CHA) ar % | Rosers R/boorne C,,)( Y 5438
Sridan U g | Mkl @R
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i o a3 | gncir ais
arrar . inclair
Garrard Zero 100 (sgle) £31-95 | Sinclair PRO 602 x Z30/PZ5 £18-50
Garcard Zagslgo( &‘8) £35-93 | Sinclair PRO 602 zzxsoompzzssm 50
oldrin il i !
Goldring GiolP P& C €278 | STAL 2> 25
go:gr!ng gt;%l? i;?:g SinJIair) AFU PRO 80 (Filter P.OA
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Sonrit EL7E B8 | praymam e RoN

ol ing . i i
Goldring GLTS Lid £4.25 | Sinciair 250 Amp €450
Thorens TD125 Mk Il £63-95 inclair PZ5 Power Supp. £4-20
Thorens TO125 AB Mk 11 £98 95 inclair PZ6 Power Supp. £6 15
Thorens TD160 AB & C £€54-95 | Sinclair PZ8 Mains Trans, €495
‘(f:hordensATD‘l,GélABG: C £47-95 | Sinclair PZ8 Power Supp. £6:15

ondor Auto Cleane |

40P &P I
(Star Value) - £0:4 * | TUNER/AMPLIFIERS
TUNERS l;lcalcdnds%o(ol “10OP&P nnd‘lsru.95
Please add $5p P & P and Ins. Alpba FR 3000 €6l .35
Alpha Highgate FT150 £32-95 Goodmans Module 80 £66-S0
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etrosoun . .
Merrosound FMS 20 Mk It £37-90 gggdﬂikﬂlboﬁiyé (5800

ilips .
Rogers R/brook FET 4 (Cha) £32-95 R:!:IF’ISO‘AFOO (Cha) (:9-95
Rogers R/brook FET 4 (Cned) 6.95 | ?o;.ﬂ 250‘?: o £64-45

. | 1 .
gmclnr }% tuner :%76 :g | e PLI NOTH AND‘89 s
inclair tuner . |
Tel 2 (N/P) £29-95
eleton GT202 (N/P) COVERS
SPEAKERS £3-45*%
£1-65 for P & P (Per Pair) P&PTI
Amstrad Acoustra 1500 £€26-25 For G pd
Amstrad Acoustra 2500 £30-25 sg's ‘2";'
Celestion Ditton 15 £51-95 CI JOOOO 5
Celestion Ditton 44 £82:95 T B, B,
Goodmans D/Maxim €40 95 | APTC. SL7Z8, SL93B. erc.
Goodmans Eexxo 3 2335 €495 + TSp P &P
Goodmans Havant L3 |
Keletron K54v £i4 95 | CARTRIDGES
Keletron KS8 £25-25 Please add |1p P & P and Ins.
Bkanl‘:-Domus IS74; é}zw Goldring G850 £2-70
s_anl-_Domus 1 3 25 Goldring G800 £3-45
Snchanr 336 £33 35 | Eoldrine E200Ee (1650
' n|
Wharfedale Denton [l £27-40 Shour;IH‘JD £3-28
Shure M44E £4 25
SPEAKER KITS Shore 75EG Type 2 &%
Wharfedale Linton Kit £16:75 | Shure M7SE) Type 2 £8.25
Wharfedale Glendale Kit £29-40 Shure VIS £25-95
Wharledale Dovedale Kit  £44-95 Sonotone 9 TAHC £1 20
. Sonotone V 200E £8 55
Al prices correct Audio Technica AT 66 £3 15
ot time of press Decca London £19 50
8 o (E, & 0. E.) ond Ronette SM 500/7 £3 45
= Z;;:g::ﬁg::: to Ronette SM 500/E £5-90

PRINTED CIRCUIT KIT

BUILD 60 INTERESTING PROJECTS oz s PRINTED CIRCUIT CKABSIS. with
PARTS and TRANSISTORS {rom your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}inx2}in. (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.
(8) Etchant. (7) Cleanser/ Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs.
(9) 2 Minlature Radio Dlals 8W/MW/LW. Also free with each kit: (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS.
A very comprehenalve selectlon of cirenite to suit evervone's requirements.

EXPERIMENTER’S
PRINTED CIRCUIT KIT
10p
Postage & Pack. 10p (UK)
Commonwaealth:
SURFACE MAIL [5p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal 8¢t with biased Detector. (2) Crystal 8ct with voltage-quadrupler detector.
(3) Crystal 8et with Dynamic Loudspeaker. (4) Cryatal Tuner with Audio Amplifier.
(5) Carrler Power Conversion Receiver. (8) 8plit-Load Neuytralised Double Reflex.
(7) Matcbbox or Photocell Radio. (8) “TRI-FLEXON' Triple Reflex with self-

ld]lllm‘? | (Patent Pendl {9) Solar Battery Loudspeaker Radio.
Tbe smallest 3 designs yel. offered to the Home Con-l ructor nnywhere in the World.
3 ure Radio R based on the **Triflexon™ clrcuit. Let us know

if you know of a smaller deaign published anywhere. (10) Postage Stamp Radio.
Size onty 1-62in x 0-95in x 0-254n, (11) Wristwatch Radio 1-15in x 0-80in x 0-35!n. (12)
Ring Radio 0-70in x 0-70in x 0-38in, (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Contro} Tone Recelver. (13) Transistor P/P Amplifier. (16) Inter-
com. (17) 1-valve Amplilfier. {(18) Rellable Burgllr Alarm. (19) Light-8eeking Animal,
Guided Mlssile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Dhcrlmlnnor.
(25) Signal Injector. (26) Pocket T er (Licence req ). (27) Ci

Volume Intercom. (28) Remote Control of Madels by Induction. (29) Inductive.Loop
Tranamitter. (30) Pocket Triple Retiex Radlo. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Raln Alarm. (33) Ultrasonic 8witchfAlarm. (34) Stereo Pre-
amplifier. (35) Quality S8terco Push-Pull Amplifier. (36) Light-Beam Telephone
**Photophone’’, (37) Light-Beam Transmitter. (38) Silent TV 8ound Adaptor. (39)
thruonlc Tnmmltur. (40) Thyrluwr Drill Speed Controller. (41) Light Dimmer.
(42) 1.C. P (43) I.C. A . (44) 1.C, 45) 1.C. Radlo. (40)
Raudive Voices R (47) B dback A fier. (48)

(49) Proximity 8witch, (50) Laser Projector.

Plus 10 Photoelectric Circuits, S8imple Alarms, Long Range Alarms, Projector, ete.

YORK ELECTRICS, Mail Order Dept.

335 BATTERSEA PARK ROAD, LONDON, S.W.1t
Send 6 S.A.E. for full details and a brief description of all Xits and Projects.

MASSIVE CLEARANCE BARGAINS

Bargain t tain Resistors, C 1t

Knobs, Rotary, Slide, Key Switches, IF's, Tag Strips, Drlvo Druml, Spvlnol.
Handles, Coll Formers, Wire, Grommets, Relays, Pulley Wheels, Magnets,
Transistor Panels, etc., etc.

Save yourself £'s on these well selected parcels Glbs net welght £1-00,
p. & p. 40p.
Brand new Wire-wound Resistors 1-7 Watts. Good selection, 100 for £1.
p. & p. 15p.

Auovhd Computer Panoll. These panels are exceptionally good value and
s, stacks of dlodes plus Trim Pots,
Polyester Capucnou. and lncludcalawl C.s.10 panels for £1:00 p. & p. 27p.

Mullard Ferrite Cores LA3 50p. LA4 75p. LA2100 50p.
BSR Record Player Motors. 9 volts. £1-00 + VAT,

Auortod Cupacnon Sllver Mica, Tubular and Disc Ceramics, Polystyrene
Tr ly goo 300 for £1, p. & p. 20p

Please Include 10% V.A.T. to total cost of goods.
MAIL ORDER ONLY

XEROZA RADIO

1. EAST STREET, BISHOPS TAWTON, DEVON

JDAL AUDIU

Depl PW4,174 Pentonville Road, Londen, N1. Telephone 01-278 1769
Or: & Nigh View Parade, Redbridge Lane East, Woodford Avenue,
itord, Essex. Vel: 01-550 1088.

Open Monday to Saturday 930 am to
6 p.m. LATE NIGHT FRIDAY 7 p.m.

MA'l URDERS Order with confidence Send Postal Order. Cheque
Maney Order Bank Draft Giro or Cash by Registered

Mail. CALLERS Ploase note that chegues can anly be accepted togetner
with cheque cards (not Barclay Card)

2 minutes from KING'S CROSS. EUSTON & ST PANCRAS
on main toad laading to the East and West Country
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W Q4 PROJ ECT

UNIT ’A’* (Rs, Cs, §/c’s) . £1-20
UNIT "B" (Rs. Cs, S/c's) . €3:88
MULTI.SYSTEM DECODER ADDITIONAL

ALL THESE PARTS ARE FOR THE SAME Q4 PRO]ECT

PARTS (Rs, Cs, Pots, Switch) ... con . £4-91
POWER SUPPLY (R, Cs, S/c's T/former) ... €2-52
PRINTED CIRCUIT BOARDS (set of S) . ... €228

(Fibreglass, drilled, tinned) .
ADD IOpP & P ADD 10% V.A.T.

S.A.E, for free list of Q4 and other kits and PCB's for P.W. and
P.E. Projects, and with all other enquiries.

PHONOSONICS

Dept PW4,23 KENTISH ROAD, BELVEDERE, KENT, DA17 5BW
MAIL ORDER ONLY
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P SAFETVIN
DOMESTIC

Approvals Board for House-
hold Equipment was set up
by the British Standards Institu-
tion to promote the widespread
practice of standard safety rules
in domestic electrical and elec-
tronic apparatus. The scheme is
now being extended to include
dudio and radio products within
the first group, i.e. record players.
record players with radio, radio-
grams and mains/battery port-
able radio receivers with rated
audio outputs up to 6+6 watts
stereo and 10 watts mono, both
continuous sine wave ratings.
The scheme applies the specifi-
cations and testing procedures as
detailed in BS415: 1972 (with
amendments). This short article
has been prepared to assist con-
structors and users of related
equipment, since some of the
specifications in BS415 are of
particular interest to constructors.
The specification states the
scope of the safety requirements.
the definition of terms used in
context, the general require-
ments, conditions of test, mark-
ing and instructions, ionizing
radiation, heating, electric shock,
insulation, fault conditions,
mechanical strength, components,
terminal devices, flexible cables,
connections, television and other
picture tubes and mechanical
stability. The notes that follow
are for guidance only, in the
interest of practising safety con-
siderations.

T HE British Electrotechnical

GENERAL REQUIREMENTS

Under the terms of BS415
adopted for the scheme, the
apparatus is expected to be de-
signed and constructed to present
no danger and in particular pro-
vide for personal protection
against electric shock, and the
effects of excessive temperature,
ionizing radiation, implosion, fire,
mechanical instability and mov-
ing parts.

ELECTROMICS

MARKING

The equipment should have
indelible markings, that cannot
be removed by rubbing with
cloth soaked in petrol or water,
on the exterior (but not on the
bottom) or inside a removable
lid. The information to be marked
should include the following:

1. The nature of the supply, a.c.
or d.c. using symbols according
to BS3939.

2. The rated supply voltage or
range of voltages. In the latter
case the indicated voltage set-
ting being used must be clearly
shown.

3. The rated mains frequency in
hertz if a.c.

4. The voltage and current or
power which may be drawn
from the main unit to supply
other units.

5. Warning of live parts made
accessible by removing or open-
ing a cover.

6. Mains flexible leads should have
a label attached if permanently
connected to the equipment, or
a marking should be close to
the mains connecter on the
equipment, giving the follow-
ing information (for U.K.):
“Warning: this apparatus must
be earthed”. ]

7. Mains flexible leads should be
connected in accordance with
the British Standard colour
code: Brown to “live”, L, or
red painted terminal; Blue to
“neutral”, N, or Black painted
terminal; Green and Yellow to
‘“earth”, E, green painted or
.earth symbol terminal.

8. Fuses should be used to pro-
tect equipment and the ratings
marked close to the fuse (if
mounted on equipment) or by
labelling the mains supply lead.
(As a guide, for equipment of
power consumption rated at
less than S00W use a 3A fuse,
or to withstand switch-on
surges, a SA fuse; for power
consumption rated at less than

800W use a SA fuse; for less
than 3kW use a 13A fuse. It is
seldom wise to use a 13A fuse
to protect small equipment of
less than S00W.) The power
consumption should be indi-
cated and not exceeded by more
than 10%. .

TERMINALS

1. Where a separate safety earth
terminal is fitted the standard
symbol (BS3939) should be
visibly marked adjacent to it.

2. Where terminals are live under
normal operating conditions a
symbol should be marked adja-
cent to it to indicate this fact.
This should include the output
terminals of high power ampli-
fiers and transmitters.

3. The outputs of “battery elimi-
nator” units should clearly in-
dicate by marking near the
terminals the load power and
voltage that can be handled.

4. Terminals used for inter-con-
necting one or more units to a
“master” power supply source
should indicate ratings as in
number 3 above.

SHOCK PROTECTION

Inaccessible live terminals used
for providing connections to
other units should be protected
by an insulated and captive
cover. Live terminals should not
be easily accessible during normal
operation.

Accessibility is determined by
BSI as being touchable by insert-
ing through apertures, or other-
wise easily applying, a “standard
test finger”. For test purposes,
this finger is approximately
equivalent in size to an average
adult index finger 80mm long by
12mm across its narrowest thick-
ness. Also used is a *‘standard
test pin” 25mm long by 6mm
diameter, being near the size of
a pencil.

Live operating shafts and aper-
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tures should be adequately pro-
tected so that a free hanging
endless metal test chain of Zmm
diameter (approximating to a
lady’s -metal necklace chain of
small links) cannot make elec-
trical contact through any aper-
ture.

Knobs, levers, push-buttons and
similar manually operated devices
should be fastened so that their
operation will not impair the pro-

tection against shock. When re-.

moved by detaching the fixing
screw, pin, or clip, there should
be no exposed live parts.

A metal pin 100mm long and
4mm diameter should not be
capable of being brought into con-
tact with any live part, through
any aperture, when held by the
fingers.

Access hotles for setting up of
preset controls by means of a
screwdriver or hexagonal key
wrench should not introduce a
risk of the tool touching live
rarts with a risk of shock. Any
other hole within 25mm of this
hole should not involve the risk
of a shock.

OTHER POINTS
Accessible metal parts shoula

ments. Similarly, with the break-
down of capacitors, normally hav-
ing adequate dielectric strength
for the voltage rating quoted by
the maker, such a hazard should
not result.

High voltage components and
assemblies (above 5kV) should
not give rise to risks of fire to
surrounding apparatus or give
rise to any other hazard.

For equipment provided with
a connector socket for the mains
supply, the safety earth terminal
should be an integral part of this
socket.

Terminations (including screw.
soldered or crimped) should be
so located or shielded that even
one strand of the conductor, that
may escape the termination, does
not present a risk of accidental
contact with another live part or
metal accessible part.

Screw terminals should be fixed
so that they will not work loose
when the nut or screw is
tightened or loosened during
normal fixing or detachment of
connections. Screw terminals
should not cause damage to the
wire when tightened, thus risking
a subsequent fracture.

Flexible mains leads should
comply with BS6500.

you have small children please
do not leave your workbench un-
attended without first making
sure that they connot gain access
to your work. Best to lock the
door and/or switch everything
off. Large electrolytics hold their
charge for some time; it is wise
to tape the terminals to insulate
against accident touching.

Always use a protective guard
for your soldering iron and never
leave an exposed hot iron hang-
ing by a hook. Splashes of hot
solder and flux can ruin your
clothes; wear an overall or old
working trousers. )

It is always a wise move to
have a first aid kit for cuts and
shock. Minor burns can be best
treated by running cold water
on the affected area immediately
for at least three minutes. More
serious burns should be seen by
a doctor. Never apply ointments
or creams to a burn without first
seeing your doctor.

British Standard specifications
can be inspected free of charge
at the.BSI library in London, W.1.
Purchases should be addressed to
BS1 Sales Dept., Newton House,
101 Pentonville Road, London N1
9ND.

Manufacturers and vendors

be connected to the earth wire
of a 3-core mains cable and effec-
tively earthed through the mains
wiring system.

Resistors should not present
unstable overload conditions in

FINALLY

disconnection through fault con-
ditions, presenting a hazard
under any of the safety require-

These are just
points worth noting. We would
add here that
the event of a short-circuit or are at particular risk unless
special care is exercised regarding
accessibility to equipment and, of
course, hot soldering irons. If

small children

wishing to be considered for appli-
cation of BEAB approval to their
products are invited to apply to
BEAB, Mark House, 153 London
Road, Kingston-upon-Thames, Sur-
rey KT2 6NX with full details of
their products. All applications
within these categories should be
received by 8th March, 1974 . &

some of the

offtherecord

S this is the last issue of Praclical Wireless in Volume 49, we
A thought that readers would be interested in a few details
before we launch into the 50th volume next month,

Volume 49 carried the most number of pages (1,232 plus covers)
in the 334 years history of monthly Practical Wireless. The previous
best was 1,184 in volume 37, 1961-62, for 12 monthly issues. Pre-
September 1940 issues were weekly. Of these (taken over a six-
month period) Volume 1 1932-33 carried 1,256 pages and Volume 3
1933-34 ‘carried 1,184 pages.

There were 89 constructional articles and serial parts, 46 features
and serial parts, 8 Datacards, 3 Crosswords, 2 Supplements,
1 competition, 1 special offer, plus the usual regular News and
Comment items, all in Volume 49,

We have not counted the number of components that have been
listed for our projects, but would make an estimate of several
thousands. This may explain the reason why we have broken rec-
ords with advertisements too, more than 760 pages in Volume 49.
There were more than 500 pages of editorial material. What a
bargain for £2-50! .
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The official ABC (Audit Bureau of Circulations) figure for the
circulation of Practical Wireless for the six-month period July to
December 1973 showed a 0-37% increase over the same period
of 1972. This was greater than its nearest rivals in a similar field
in the U.K., and it still represents the highest ABC figure of all
U.K. do-it-yourself radio and electronics journals.

It does show that the magazine's strength is in the active partici-
pation of you, the readers, buying components and making them
into working projects. Qur records of response to advertisements
endorse this statement. There must be many of you who are equally
content to read about othér constructors' activities. For these
readers and those of you who are just starting to follow our projects,
why not have-a-go now? What's that—you have no good tools?
Then you simply must invest in our Special Offer Tool Kit!

COMING SOON

We have some unusual ideas coming in our summer issues,
details of which will be given next month. If you can't afford a
holiday this year, you can afford 25p for Practical Wireless each
month. If you can afford a holiday, take P.W. with you. Thousands
do!
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MAPLIN ELECTRONIC SUPPLIES :

LARGE |.ORGAN BUILDERS SERSVICE
or

MES8 announce the very latest development n organ
L’ ' A'\ .IA IJ

circultry.

THE DMO2
13 Master Frequencies on ONE tny circuit board.
LOOK AT THESE AMAZING ADVANTAGES
% 13 frequenciea from (8 to C9. 9% Each !nqucncy

MAPLIN: Projected site of London's third airport

Model 120 digitally derived from a SINGLE h., master
' Initial tuning for the WHOLE ORGAN: 0\!‘4 TRANSISTORS, DIODES & I1C’s.
projects pesenve o LRMEUTION | Taitianilibiner | x posiec e ik | acwr™ e piss ™ g (o
xterna ol a nstan u] 2 BEY Al
PROFESSIONAL QUALITY INSTRU- | g otner musichans. % Outputs will directly drive most | AC) 20 b o S | Tears e
MENT CASE—4 MODELS types of dividers including the SAJ110. % And each | py) g ap 20p | IN4148 4p
. 3 output can alxo be used as a direct toue source. v Vari- ADIB/2 69p 20p - 1N34001 6p
Model 120 all aluminium two part able DEFTH AND RATE tremulant optional extra. | peo7 10p 28p | 1N4002 6ip
construction. Top and sides, Line % Gold-plated plug-n cd‘e comuxlon * Comp_lelg BCIOS 10p 24p 1N 4003 ki)
hammer finfsh, front, rear and fObre glass hoard (ncludi it fred) ONLY | pepgu 10p | 25p | 1N1004 7ip
base: white. Others: mild ateel 37in. x 4:0in. %k Very lou power consumptlon. BC147 10p | 45p | 1N4005 8p
dhiege Rail ";‘;5‘:“'“(‘;‘-dcmm " % EXTREMELY ECONOMICAL | + Bae. please | BCI4% 10p | 33p | 1N4006 8ip
i (1 e TR FRICE. 4 Ready built, tested | for full techuical | BCIsv 12p 26p | 134007 9p
able wlumintum front panel fntsbed in white and fully guaranteed. details. Be1as 13p 10p | WO005 30
° DMO2T (with tremulant) ONLY BCIGH 12p 10p WO+ 33p
Dimensjons in inches. Model 320 14-25. Irade enguiries BC1821, 10p 10p 741C 8.pin
Yermi v i B Price | DYO? (without tramulant) £12:25. | wricome. BC204 14p 18p 36p
b0 i 3 ,; £1.85 | BAJILO Tastage frequency divider fu one 14 pin DIL [ BC20% 1o i mc 14 “pin -
200 K 6 34 £2.65 | backage. Bine or aquarc wave input allows operation BD131 5‘9 gv I)IL Bock 0
1 8 o 5 £2.90 | from almost uny type of wuaster oscillator including the “Dl:z - "_28 wp f £ "2
3530 12 s = 575 | DMO2 (when 97 notes are avaflable). Square wave | BDI31/2 HEl A4 ‘l’"'; l°P
Chasds for model 320 €175 extra. outputs may be moditied to aaw-tooth by the addition { BD135 36p 4 4 +pin 5»

of a few components. 8AJ110: 2283 each OR special

See our catalogue for our full range of tran«Istors. 74 ncries
price for pack of 12: £25 00. d.a.c. please for data sheet.

Please send s.a.e. for free jllustrated leatlet. 1.C.’s bridges ete.

Rub-mluisture " IT !
Axial lead electrolvtic v The MES 1974 Catalogne
\l(d v Price \Hd v Price is STACKED with dozena
63 6 g . % of tempting new lines.
. BRIMMING OVER with
Y clear  fllustrations
v Price g “ Q52 and detalled data.
63 6p . ( o ) WE'RE WAITING
1o 10p] . . / -~ TO RUSH YOU
L o e ‘ A COPY.
p / You'll be IMPRESSED
6-3 10p | pIN PLUGS MAINS R88 8 way chassis 8td. !” sterev plug with ou'r POST FREE
1,6 120 [ 2 pin (1 nat) 8p P360 3 pin 15A socket 62p Plastic 18p ordcring  aystem, EX«
25 18p |3 pin 9p chassis plug with 8creened 25p CITED by our BIG
40  22p| pin, 8 pin A line socket. Per PHONO Open mono socket VALUE discount vouch-
4 100 [(180%, 5 pin B pair 28p L) vasti sp 17 10p; Moulded ets, STAGGERED by our
10 12p | (240°), 6 pin 10p BA 2190 3 pin A T D ened gy monosocket 3 with UNBEATABLE specd of
‘l,a 18p chassie plug  20p ug :"""k".t ‘p 2 break contacts N service. Take the first
25 22 8A 1862 Line socket Chassts socke P 13p: Moulled sterco step towards real service
6:3 120 | DIN Sockets for above 23p socket 3" with 3 1y NOW! Send ONLY 25p
10 18p f o py, 6p JACK break contacta 18p; \ for  our  beautifully
18 22083 pin, 4 pin, 6 pin McMURDO 8t i" mono plug  3:5mm. plug plastic l“- % 53,» produced catalogue and
6:3 180 | 5 "(180°), 5 pin B RIS 8 way chassia Plasti 13p 8p; ecrcened 1ip; leave the rest to us!
160-3 gg: (240°), 6 pin  7p plug 47p s:n-ened 17p open socket 8p.
4+ 22
POTENTIOMETERS KNDBS Al §” abatt. Grub screw fixing
OMNIUM N ‘ oo . - Dianeter -)u.n:.u In brackets
ta 1at trac ~ 1 v
GATHERUM otary mfulature carbon track }” spindle 2 l !
dingle gang Lin or Log | )
PPr3, 8 etc. battery clip dual min. 9p 5%, 10k, 25k, 50k, 100k, 250k, I )
. 500k, 1), 2M (and 1k Lin) k2p \
PPL, 9 ete. battery clip separate per pair  6p ~
X K30/1 K30/3 K30/ BK12 32mm K30/6 (32mm)
Pair crocodile clips 1 red, 1 black insulated 3mm) (17uun) (13nmn)  long, black 42p
sleeve, T 28p 23p 26p pointer with
Solder Multicore 22swg 10 metres 20p whitetrineiois)
F18 (26mm) l- l" 33ni
Silicone grease In apccial dispenser 20ml. 43p with numb‘er S
Dual gang 8ingle gang with DP awitch | eq wkirt 23p
Red neon 240V pancl mounting 25p | (Stereo) without 250V 2A log or Lin 5k to
switeh Log or Lin S 2M 3
Lacing Cord Strong rayon cored PVC |5y 1o 2M as \\ st &0 &
251, 43p | above 38p. ‘
B ~ PRESETS
Panel fuse holdera 20min 20p; 1 35p & Bub-minjature0-1W MKS50 (34n1m) CH4 (36mm)
Transtormers o Vert or Horiz 28p 154p
LT700 min. oulpul transformer Pri. 1-2k Q2 100, 230, 500, 1k,
8ec. 502 200m W 37 '3’3’;"- 51‘30‘10 o
8ub-min. Malns Transformer s00k, 1M 6p SW’ TC" f E g
SEVII00NA 959 | Wirewound 10% 1W §” spindle 10, 50, 100R 34p; 250, 500, Ik, bk
12-0-12V 50mA 95p | 33p: 10k, 379_ 25k 40p; 50k 44p. Rotary with adjustable stop 1 pole 2to 12 way: 2 pole 2 to 6 way;

3 pole 2 to 4 way; 4 pole 2 or 3 way, each 24p.

Bize:Both rox. 30 x 27 x 25mnm,
i pprox e Mains rotary DPDT 250V 2A 20p.

Min. Majina Transformer (8lze: 46 x 31 x
38mm) 0-12V 250mA, 0-12V 250mA  £1-36

RESISTORS

Mains transformer MT3AT

Pri. 200-220-240V, Sec. 12-15-20-24-30V 24 | Carbon Film 1W 5°, 10 to 1M; 10% 1-2M to 10M El2 Jp —
£3.05 | Carbon Film {W 5% 10 to 10Q2; 10% 1-2M to 103 E12 = Push to make 8lide
Carbon Filin §W 5%, 11Q to 910k El2 & E24 non-locking Miniature
Mains Transformer MT20GAT Carbon Filmm 1W 59, 100} to 10M E 13p DPDT 9
Pri.  200-220-240V, 8ec. 0-15-20V 1A, | Metal Oxide §W 29, 1002 to 1M 124 u
0-15-20V 1A £3-68 | Wirewound 2} W 10° 0-22ohins to 0-47ohis 8ub-miniature toggle DPDT

{12 x 125 x l4mm excl
toggle) 230V 3A 66p

12
27, 33, 39, 47, 56, 68, 82 and decades

Wirewound 2}W 59, lohm to 270chins

alues 10, 12, 15, 18,
alues 11, 13, 16, 20, 24,

Also in stock: Wide range of braw and nylon
nuts, bolts and washers + wolder tags,
shakeproof washers ete.

Toggle 250V 1-54
with ONJOFF
plate 25p.

30, 36, 43, 51, 62, 75, 91 and decades

Please add 10%
to the final total.

VAT:

Post & packing FREE in U.K.

(10p handling charge on orders under S0p.)

Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. PHONE SOUTHEND (0702) <410}
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SILVANIA

“SLO-SYN" 3-LEAD SOLENOID n
smcunonous STEPPING e

vertical lift of approxi- Now complete with reference magnet'

] .

MOTOR m:‘:e{l ‘e i t:h;o:ah A magnetically activated sswlitch. vacuum
fed in a glass envelope. ver contacts,

Type SS15. These | Bracket incorporates 2 fixing screws. Length of arm. sea

n:\g motors are | 2i”. 240V AC. Pull at coll is approximately 1ib. £1 normally clos.ed. Rated 3am|3 Ial 120v. lﬂianlm

easily reversed, | FREE P. & P. Special quotes for quantities. at 240v. Size: (approx.) 175" long x t” dia.

tarting and stop- Ideal for burglar alarms, security systems

‘s,mg in less than 5° SOLENOIDS elc., and wherever non-mechanical switching

without electrical is required. 10 for £2:10; P. & P. 15p. 50 for
or mechanical | by WESTOOL £8; 100 for £16-50. FREE P. & P. over 10.
braking. Slimple 240AC type MM6

relay circuit can e
be applied to give DC.. to winding for a maximum ?;b %‘:L‘v;*| x4 ’
holding torque of 3000z,in with 35v at 0-35 amps | each. P. & P. 0
through winding. For AC. (synchronous) operation at 240AC (ype MM4. 21b. pull
120r., 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING. 147 x 13" . Travel +” 70p
Holding torque at 50 steps per second—100 oz/in. Can each P. 6 P 10p. Quantity
be wired to give 100 or 200 steps per revolution witn | yiceqints: 10-50 10%, 50 up-
accuracy of 0-1° per step non-cumulative. Toraue | warqs 259 o
clharnlc(egslﬁcs Ic:an btla modblﬂed by siv;\ple lR.?. °
circuits. Dimenslons: dia. 4”, body length 43”, spindle
length 24" x %" dia. Weight 64 Jbs. BRAND NEW in | OPEN FRAME
maker’s packing. Offered at less than ¢ maker's price. shaded pole

OUR PRICE ONLY £15
MAINS SOLENOID by MAGNETIC GENREDIMOTORS

AMPEX 7-5v. D.C. MOTOR

This is an ultra precision tape
motor designed for use in the
AMPEX model AG20 portable
recorder. Torque 450GM/CM.
Stal! load at 500ma. Draws
60ma on run, 600rpm + speed
adjustment. Internal AF/RF
suppression. 1" dla. x 17
spindle. motor 3" dia. x 13",
Original cost £16-50. OUR
PRICE £3-30. P. & P. 25p.

(Dural gear  case) Large quantities avaliable
DEVICES LTD. 240 AC., 28rpm. NEW (special quotations). Mu-metal
A beautifully constructed solenoid at hali normal | HIGH TORQUE, annrol enclosure available 75p each.
price. A 2-sided bracket is Incornoraled 101 vertical | overall size: 34" x 34" FREEP. & P

or horizontal mounting. Size: 2” x 14" Pull is | 23" 4 spindle}” dia. aslllusualed £2:70.P. & P. 30p
'anknrollma'leh; 2':,”" nllunaer travel 1}" Fl‘mr‘:ﬂe{e Slmilar to above, 19rpm. £2-70. P. & P. 30p.
akes up to olt. plunger non-captive, n 110rpm with pressed steel gear case (similar to above
g'lalnallxm;lke"s bollels. ilil-z’o. P.&P'. 20p. Large num- | but slightly smaller}. £2-70. P. & P. 30p. ALL PRICES NOW INCLUDE
er available, special price for quantity. V.A.T. UNLESS OTHERWISE
SMITHS RINGER-TIMER NORPLEX
STATED

Reliable 15 minute times, spring wound
(concunenl with time senlna) 15 x 1min ITheI lamoFt;s ‘Amerlllc‘an "l:lbua-uIanssgIat;om::::glaodf
ap te. nest quality wi wovel S i

dlvlslons Panel mounting with chrome | EPoxy-resin. Exceilent Mech. and Elec. conductive All "ﬁ?;s ari NEW and' ugltJSBE'?.‘POStIaI

bezel 3 dia. £1.40. 15 P & P e RSP ECIAL PURCHASE AND ONCY AVAILABLE | We . welrome  orders from  setabliohed
m raer

KNOWLE (U.S.A)) MINIATURE WHILE STOCKS LAST! Sizes: 12” x 12%; 24” x 127; R ed © ‘_e S ; rgm ‘ es at Is :H

MICROPHONE CAPSULES 24” x 24”; FULL SHEET 43” x 377 (11 sa. ft). Single. | COMPpanies, educational depts., etc.

Impedance ann"o:l.l 2ooig. output 60 or 80 DBsa(l K&).‘ leded dCogrer l;vll: 1llgl';:kniels% 0'3/13/1?2 ﬂa/w. 3/32“ orders under £2-50 C.W.0., please.

As used In deaf aids, bugging devices. etc, Size ( 80 double-side! 16, o per sq. it o

DB) 732" x S/32° x 17 (80 DB) 1 x 532" x 4 Exe | Cut sizes (110 sa. ft) 255. B, & P. Full Sheat £8 cach, | COMPany orders under £2:50, surcharge

equipment, all tested. £1-20 each. P. & P. FREE. Carr. £1 for 1st sheet plus 25p each additional sheet. | 60p unless C.W.0O

ELECTRO-TECH comronents 1. ionseni

TRANSISTORISED F.M. tuner head with A.M. gang, slow
motion drive. 88—108Mcs, with circuit diagram. £2-30p.
P-C BOARDS (not computer paneis)

1 off 6 transistors single wave band

1 off 4 transistor audio

1 off 3 transistor £1-60 the three.

LIGHT DEPENDENT RESISTORS (RCA 5q3536) 30p each,
4 for £1-00.

All Transistor STEREOGRAM CHASSIS. Medium, Long
and VHF/FM. 3 Watts per channel S/M rating. With circuit
service manual. Less tuning scale which can be obtained from
well known British manufacturer . . . £20.

Colour Translator panels, as used on well known British E.V.R.
Teleplayer. All new panels and components. Type and contents
of transistors listed below. Each panel £3-50 each.
X605..14 off BC148. 2 RCA ca3054(ic). 1 crystal 4-433618MHz.
Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA
ca3045(ic).

Z608..23 off BC148. 2 BC158.

Z612..12 off ME4102. 2 BC251B. 1 BFY50.

CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal
controlled heterodyne wave-meter covering 500KHz-10MHz
(harmonics up to 30MHz) power required 300V DC 15mA.
12V 0-3A DC. Test equipment for 62T M/RC. £2:50 each.
WIRE-WOUND RESISTORS. Our selection of mixed Ohms
and Watts. 25 for £1-50, 50 for £2:50, parcel of 1,000 £30-00.
CONDENSER-ELECTRET MIC .INSERT incorporating
FET Preamp 1% volt Supply. Details of connections included
£1-75.

bece
a RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world. We give
skilted preparation for the G.P.O.licence
g F 1 £ 7 71 3 ' 7 F B 0B 0B ¥ ¥ ¥

| free! Brochure, without obligation to:

: BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.0.Box 156, JERSEY

RAPY

AUDIO AMPLIFIER MODULE. Due to bulk purchase we
can now offer the Audio Amplifier Module (Mullard LP1173)
output power, nominal 10 watt. Supply voltage -- 24 volt, with
reference data for £2-50,

ALL ITEMS INCLUDE VAT

All items post paid in GREAT BRITAIN

I NAME : —

| rooness SURPLEGTRONIGS
(] - o BLOCK CAPS please }

e . e G S S G S A S G - 216 LEAGRAVE ROAD, LUTON, LU3 1)D, BEDS.

-
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ON THE

AIR

SHORT WAVE DX .
by MALCOLM CONNAH

NE of the most frequent questions asked by
O those of you who have written to me recently
has been about the modification of the CR100
receiver mentioned in an earlier article. These modi-
fications were described in detail by C. Molloy in the
April 1968 issue of Practical Wireless.

1 appreciate that an issue of this age is rather
difficult to come by, but I feel sure that anyone who
is really interested should be able to obtain one.
(Out of print—Ed.) Perhaps the best way of tackling
the problem of finding a copy is to use the CQ
column of this magazine.

Two months ago I mentioned that Radio New
Zealand should soon be audible again. News has
just reached me, via DX Corner Belgium, that the
station has recently been heard in the U.S.A. Radio
New Zealand was heard on 9540kHz at 0600 and
again on 11780 at 0700. Reception was better on the
latter frequency.

I know that it means getting up early in the
morning, or alternatively staying awake all night;
but how about one (or more) of our readers trying
to receive this fairly rare station.

Radio Clube de Mozambique is reported to be
using 120kW on 7210 from 0700 to 1400 and on
11820 from 0350 to 1500. Tests are also being carried
out on 15293kHz.

Readers’ Logs

By way of coincidence the first log this month
comes from New Zealand. Ian Cook of Nelson has
a Stewart-Warner R-146X, 7-valve receiver and a
120ft end-fed aerial which extracted the following
signals from the Antipodean ether:

3995 Solomon Islands BS, in English at 0945.
5960 R. Canada Int., in French at 0610.
9009 Kol Israel in English at 0510.
9520 RNE, Spain in Spanish at 0310.
9625 R. Canada, in English at 0830.
10135 Voice of Vietnam, Hanoi at 1030.
11745 HCJB, Quito, Ecuador in English at 0530.
11875 Radio Japan, in English at 0930.
11890 FEBC, Manila in English at 0935.

Simon Wormleighton and “J. P.”” Fletcher have re-
turned to school in Cirencester and send the follow-
ing log using an impressive line-up of equipment |
(Heathkit SW717 with 35ft wire; Astrad-Altair with
150ft wire and HRO with 8 metre folded dipole):
6090 R. Luxembourg in German at 1130,

7095 R. Pakistan in English at 1820.

9770 ORF, Vienna in German at 1200.

11705 Kol Israel in English at 2000.

15012 Voice of Vietnam, Hanoi at 1800.

15155 RSA, South Africa, in Dutch at 1700,

15185 R. Finland in English at 1820.

17920 R. Cairo, U.A.R. in English at 1405.

A gentleman from . Northville Road, Bristol who
remains anonymous as there is no name on his
letter used his CR100 (Modified) and 150ft long-
wire to hear:

5930 R. Prague, Czechoslovakia at 1930.
5995 VOA, Tangier noted at 2130.

6005 R. Berlin Int. in English at 1735.
6155 ORF, Vienna in English at 1830.
6190 Vatican Radio noted at 2000,

7065 R. Tirana, Albania at 2210.

7110 VOA, Rhodes noted at 2125.

7275 RAI, Rome in English at 1920.
9735 TWR, Monte Carlo noted at 0915.

Paul Broadhurst from Clevedon in Somerset ob-
tained a Trio 9R59-DS three weeks before sending
in this report which is the result of those three
weeks of listening. The antenna was a 150ft long
wire.

5930 R. Prague, Czechoslovakia at 1915.
6020 R. Kiev in English at 1932.

6025 R. Portugal noted at 2105,

6050 RAI, Rome in English at 1930.

6065 R. Sweden in English, at 1600.

6070 R. Sofia, Bulgaria noted at 1930.

6150 R. Belgrade, Yugoslavia at 2010.

6165 Swiss Broadcasting Co., English at 1330.
6190 Vatican Radio in English at 2050.

7220 R. Budapest, Hungary noted at 1630.

Richard Starkey of Southampton is another reader
with a new receiver, this time a Vega VEF 206.
Using only the built-in telescopic aerial Richard heard
the following stations:

5930 R. Prague, Czechoslovakia at 1900.

6025 R. Budapest, Hungary in English at 2300.
6065 R. Sweden in English at 2100.

6100 R. Belgrade, Yugoslavia at 2000,

9625 R. Canada Int. in English at 2100.
11740 AFRTS, U.S.A. in English at 1900.
11970 RSA, South Africa in English at 1900,
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MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY

ROM Orkney, G. M. Christie reports hearing
F BBC Radio London on 1457kHz and IBA Radio

Clyde 1151kHz at good strength but subject to
fading. He remarks how surprising it is to hear
local stations at such a distance. This of course
highlights the attraction of medium wave DXing.
The majority of medium wave stations serve areas
limited by the ground wave (daylight range) but
after dark signals can be propagated by skywave
far beyond the service area to be picked-up, when
conditions are favourable, by ‘eavesdroppers’
thousands of miles away.

F. F. Wildman (Bournemouth) has been listening
to the “As it Happens” programme broadcast by
CBA Moncton N.B. in Canada on 1070kHz between
2300hrs and midnight GMT. Using his Codar CR70A
receiver with the Practical Wireless Medium Wave
loop antenna he has logged WNEW 1130kHz in New
York City; CHER in Sydney, Nova Scotia on 950kHz
and WCBS also in NYC on 880kHz.

W. Pennington (Grimethorpe, Yorks) sent in an
excellent log of North American DX using his Trio
9R59DS receiver and 25ft outdoor aerial. Canadians
heard include CKCM Grand Falls. Newfoundland
on 620kHz; CBN St John’s Nfld on 640kHz; CJOX
Grand Bank, Nfld 710kHz; CJON St John’s on
930kHz; CHNS Halifax N.S. on 960kHz; CFRB
Toronto on 1010kHz; CBA Moncton N.B. on 1070kHz.
From the United States WHDH Boston on 850kHz;
WCBS 880kITz; WINS 1010kHz; WHN 1050kHz and
WNEW 1130kHz, the last four being in New York
City. Reception was between 2300hrs and midnight
in January but it is possible to hear these stations

in March and April from approx. 0100hrs GMT until
sunrise.

Ed Baker brought along his Eddystone EB35 when
he went on holiday to Majorca and he hooked onto
the hotel heating pipes for an aerial. On the Long
Waves Azilal, Morocco 209kHz and Tipaza, Algeria
251kHz were heard during daylight together with
medium wave outlets in Algeria on 548kHz, 890kHz,
980kHz and 1421kHz. After dark, Caltanisetta, Sicily
was heard on 566kHz; Cagliori, Sardinia on 1061kHz;
Libya on 1124kHz and 1250kHz. Ed has been
interested in MW DXing since 1962 and has received
verifications from MW stations in 136 countries.

Simon Hockenhall (Helston, Cornwall) has an HMV
4-band receiver and a 60ft longwire antenna. He
reports afternoon reception on the long waves of
Motala, Sweden on 191kHz and Azilal, Morocco on
209kHz. On the medium waves Oviedo, Spain 548kHz;
Cork, Eire 1250kHz and Nice, France 1554kHz were
heard. John Thorburn (Glasgow) used a Vasco Radio
with internal ferrite aerial to log BBC R. Merseyside
1484kHz; R. Bristol and R. Teesside on 1546kHz;
Tunis on 629kHz; Cairo, Egypt 773kHz; Lisbon,
Portugal 755kHz. Philip Allott (Knaresborough,
Yorks) has an HRO receiver with vertical antenna
and has picked-up BBC local stations at Blackburn
854kHz; Sheffield 1034kHz; Leeds 1106kHz; Stoke
1502kHz; Nottingham 1520kHz; Teesside 1546kHz.

Richard Buckby of BBC Radio Derby sends details
of the transmitter operating on 1115kHz (269m). The
temporary caravan transmitter is situated at the
village of Burnaston, between Derby and Burton
and runs 500W into a 110ft vertical mast. Recep-
tion reports are welcome and should be sent to
Richard at BBC Radio Derby, St Helen’s Street,
Derby, DE1 3HY.

VHF/FM DXING
by SIMON DAVID

UCH as I dislike saying this, some of you
M really are not trying hard enough. Often

the cry comes up that you can get BBC
programmes but no continentals and, in the south
not a good IBA station. This is incredible for the
Greater London area and home counties readers who
write to me.

Success depends on a combination of factors in-
cluding tuner sensitivity, aerial used, the nature of
the terrain between aerial and transmitter, the rota-
tional direction that achieves maximum pick-up by
the aerial, atmospheric-conditions. Practical Wireless
has published considerable information recently to
help which I recommend to all DXers of FM.

In the February issue, my article mentioned de-
tails of an aerial I have tried. One important aspect
in its characteristics was uniformity of loading im-
pedance over a broad band of the FM scale involv-
ing broadcast programmes. Without this inbuilt
factor in the aerial design, the aerial is usually de-
signed to tune at one frequency, the response
tailing off slightly on either side.

This is usually the cause of noisy reception and
lower levels at extreme ends, i.e. the 89MHz and
97MHz extremes. Since BBC Radio 2 and the L.B.C.
programmes are near these frequencies their signal
strength and/or noise will be inferior unless a broad-
band near perfect match aerial is employed, such
as the Antiference FM263T, 264T and 266T or the
equivalents by other manufacturers.

Having fitted such an aerial, then you stand a
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better chance of picking up the French stations I
mentioned, although weak stations may still be sub-
ject to fading and drifting.

Many of you in Northern districts and in Scotland
have some difficulty because of the hilly country
but it should be possible to receive something, if
your aerial is aimed in the right direction with re-
flector behind the dipole. You could try picking up
Irish stations (in the north-west and Wales) and
local BBC radio stations up to about 200 miles away.
For those of you near the east coast from Aberdeen
right down to Kent, you could try for stations in
Scandinavia, Holland and Belgium.

Here are some stations to aim at: Oslo 88-65MHz,
Bokn 93-5MHz (both Norway); Roermond
88-2MHz(s), 90-9MHz(s), 94-5MHz, all Nether-
lands; Aalter (Begium) 90-4MHz, broadcasting the
Dutch Network. Mild weather conditions and high
humidity should help you.

Let me know how you get on and I will include
your results in my article. In the meantime my
thanks to the following readers, among others, who
have written to me on subjects related to this
article. H. Lincoln of Enfield also comments on the
effects of mains voltage reductions; S. A. Logier of
Belfast has just taken up DXing on retirement;
N. S. Gonzales of Chiswick, London, wants less noise,
particularly from disc jockeys.

Finally, some details on IBA developments the
following commercial stations are expected to go
on the air in 1974, most frequencies to be announced:
Birmingham (Feb.), Manchester (March/April),
Swansea (summer), Tyneside Wearside (summer),
Edinburgh and Liverpool in late '74.



Money saving high
performance audio equipment

DIRECT FROM OUR OWN FACTORY

Better built
Better performance
Better value

SAXON HI-FIPOWER AMPS FOR DOMESTIC
& COMMERCIAL USE

New Verslons using 3A
‘‘Plastic Power'’ Driver
Transistors now avallable.

To meet demand, we have
Included a more powerful
module in our well-
established and proven
rangs. All these power
ampliflers are carefully
assembled, tested and
guaranteed.

They offer superb value for
rellabllity and versatility.

SA35

35 watts RMS, Usas 7
transistors and 7 diodes
Carr. pald.

50 watts RMS. 7 tran.
sistors, 7 diodes. Carr.
paild

£4°45

makes an ldeal unit in

SA50 £565
SA100 = o £10°90

Reilable, tough and compact. 11 transistors, 8 diodes. Carr. pald.

BRIEF SPEC. FOR ALL THREE MODULES

All modules Incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proof against over-dissipation and faulty Inductive
toads inthe SA.100.

Freq.response 15-40,000 Hz + 148

Dmorllon 0:2% at 1kHz
o8ds 4t0 16 ohms
Culelccm current 15 mA
olse Better than — 75d8
Supply voltage SA3S5 45 volts
SAS0 45-85 volts
SAloo 40-70 volts
Slze "tl"x1"(SA
x3”x1” (SA35/SA50)

Circuits, connecting lnnructlon and data are iled

free with all modules.

POWER SUPPLIES
FOR THE SA35, SA50 AND SA160 POWER AMPS. ABOVE

PU.45 = £4.90
PU.70 £1.75
PS.45 £3.50

Unstabllised supply for
one or two SAS0 or
SA100 Carr. 40p

Stabllised module for
two SA35's or one SA50
Carr, free

Transformer for above,

heavy duty Carr. 20p £2 85
] [ ]

Transiormer for un-

stabillsed uum:»l’yI com- £3 50
a plete with rectifier di- a

odes mounted Carr. 20p
Stabillsed supply mod-
ule for one or two
SA100's Carr, freo
Transformer for PS70

Carr, 40p

PS.70 £4.90
MT.70 £4.90

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

PP

SAXON P/A MIXER
CONTROL UNITS

In extra slimline easy-fit case

Using grouped palrs of inputs (high Z and
low Z inputs) with Individual bass, treble
and volume controls on each palr, plus master
controis. These low-noise units will feed al)
*makes of amplifiers, making them idea for
clubs, discos etc. Standard jack sockets.
Compact deslgn. In strong metal cases. All
units guaranteed for 3 years.

RANDN

oM4H

4 high Z, 4 low Z inputs, 4 seta
of controls. Ca|e10"x8"x2 2

. £18-50

Carr. pald.
® HIGH AND LOW IMPEDANCE g mMéHL L
INPUTS 1?|npuu (6 hlgl'?;" 'nf,w‘r‘“ £27 50
@ BASS/TREBLE/VOLUME ON EACH  Sorr-pad
PAIR bc:ﬂgl':\’:: "§5'°£‘m.’“°3§‘|'521s'°§ £5'50
(24d "ona controls—18d8

@ MASTER CONTROL ON OUTPUT (348 Tone controls=isd8

CONTROL UNITS — Unbeatable for quality & value
E‘XKCI;II'I‘P;“G'hNMEIW STEREO VERSION,
ride and case (“cr.r.o;gpr; £1 9'75
Mono (as shown)
For 9v battery operation. Ag stereo mode
lca:s milc. Input

.

Two decks, and full headphone monitoring. The unit 1s mans operated and measures 174" x 3" x 4" deep

lﬂd I. nnl.hod wlth a lmarl whlte on black facia. The controls are: Left/Right deck fader, volume, bass,
1 and crophonevolume, bau treble, mains onjofl.

COMPARABLE TO UNITS AT OVER TWICE THE PRICE

AKG 120 WATT HEAVY DUTY MODULE

MICROPHONES Rugged class A dhrlvov ":"’JIH. mog;(l,e witl v:m from nlllhourhrniun.
- etc., and most other makes. Dellvers watts into an elght ohm load

r{,grlge';r:,‘;::‘g‘,::ﬂcu::_' and employs 4 TO3 can (115 watt) output transistors.

at special bargain price of

o118 waﬂ vonlon

Module &
power :upply
(Car

SPECIFICATION

Power output 120 watts into 8 ohms
Freq.response 20-20,000 Hz + 2dB
Input sensitivity 200 mV Into 10K

£19.50:-

GENERAL PURPOSE Sonstruction  Ebreg e besvein WIth .
DYNAMIC  MIC. _ Pro- L power

N P A [ )
offer carr. paid £9°90 ts:;ugds't'a‘:glon sarelel’ pushepult (Carr. 50p)

SOUND AND LIGHT UNITS

h | model handles up to 3kW (3000 watts) of
Ilohﬂnq and incorporates versatile sound control arrangement to
enable professional standards to be achleved. Both units are
excellent examples of Saxon quality and value.

SINGLE CHANNEL UNIT

Operates from 5 to 100 watt amplifiers, Supplied
for bass note operation, Is easlly adapted for
treble or mid-range at a cost ol about 5950

et BT+

3 CHANNEL UNIT

t
Includes bass, mlddlc and troblo as well as master

need for
Up to_ 3kW tighting load, Smartly

75

controls, 2
split leads.
finlshed steel case. Carr. 30p.

COMPLETE
AMPLIFIERS CSE 100

The varsatile unitis now available in a black vynide
case and $0 represents even better valus than ever
dellvering speech and music powers of up to 1
watts RMS and contlnuous signal outputs of
70 watts. Two Indlvidually controfled Inputs with
widarange bass and trebte controls.

£34.90 carr. free
SAXON 100 £48-50 carr. free

With an RMS output of 120 watts speech and music,
100 watts continuous power, four individually
contrelled FET Input stages and wide range base
and trable controls, this amplifier has established
Itself as a unit offering quality and rellabllity at fow
cost.

LOUDSPEAKERS British made bargains!!
127 25 watt 8/15 ohms £8-95 carr. 30p 15 50 watt 8/15 ohm £14-58 carr. 50p.
127 40 watt 15,000 gauss magnet system 8/15 ohm £11-58 carr. 40p.

ceEccc
® ® ® esaxon -

Prices subject to altera-
tion without notice.
E. & O.E.

Please include S.A.E.

v A Please add 10% to total value of order
. .

* (inc. carr.) for Value Added Tax. with written enquiries.

SAXON ENTEF&TAINMENTS LTD., 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

Telephone 01-684 6385
Hours 9.30 a.m.-5.30 p.m.

TRADE & EXPORT ENQUIRIES INVITED

TERMS OF BUSINESS

WO )For COD please

tter pleare

yeder { ada 35p

C wh with
Crira. Cast by rogd
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COMPLETE
STEREO SYSTEM

£51-00

40 Watt Amplifier.

Viscount Il - R102 now 20 watts per channel.
System tincludes,

Viscount Il amplifier - volume, bass. treble
and balance controls. plus switches tor mono/
stereo on/off function and bass and treble
filters. Plus headphone socket.

Specification

20 watts per channel into 8 ohms.

Total distortion@ 10W @ 1kHz 0-1%. P.U.1 {for
ceramic cartndges) 150mV into 3 Meg. P.U.2
{for magnetic cartridges) 4mV @ TkHz into 47K.
equalised within  1dB R.LA.A. Radswo 150mV
into 220K. {Sensitivities given at full power).
Tape out facihities: headphone socket, power
out 250mW per channel. Tone controls and filter
characteristics. Bass: - 12dBto-17dB a
60Hz. Bass filter: 6dB per octave cut. Treble
contro!: treble  12dB to -12dB @ 15kHz.
Treble filter: 12dB per octave. Signal 1o noise
ratio: {all controls at max.) -58dB.

Crosstalk better than 35dB on all inputs.
Dverload characteristics bettes than 26dB on all
inputs. Size approx. 1337 97. 33",

Garrard SP25 deck, with magnetic cartridge.
de luxe plinth and hinged cover.

Two Ouo Type Il matched speakers -
Enclosure size approx. 177~ 1037~ 637 in
simulated teak. Drive unit 13” ~ 8 with parasitic

tweetel. Complete System £51.00

QUALITY SOUND*
FOR LESSTHAN£19-00

Stereo 21 easy to assemble audio system kit. - no soldering

required.

Includes:—

BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge.

Two B~

57 speakers with cabinets.

Amplifier module. Ready built with control panel. speaker leads
and full, easy to follow assembly instructions.

For the technically minded : —
Specifications:
Input sensitivity 600mV:Aux, input sensitivity 120mV: Power
output 2.7 watts per channel: Dutputimpedance 8-15 ohms.

£69-00

System |l

Viscount |1} amplifier {As System |}
Garrard SP. 25 {As System |}

Two Ouo Type 1I1A matched speakers—
Enclosute size approx. 31~ % 13 < 113",
Finished in teak veneer. Drive umits approx.
13}" 81" with 3,” HF speaker. Max. power
20 watts. 8 ohms. Freq. range 20Hz to 20kHz2.

Complete System £69.00

PRICES: SYSTEM 1
Viscount Ill R 102 amphilier
2 Duo Type Il speakers
Garrard SP25 with

MAG. cartridge de luxe plinth
and hinged cover £

£24-20
£14 00

fipbyp
f2-20p&p

2100 £1.75p & p.
total £59.20

Available complete for only £51 00 +£350p.8p.

PRICES: SYSTEM 2
Viscount R 102 amplifier
2 Duo Type IIl A speakers
Garrard SP25 with

MAG. cartridge de luxe plinth £21.00
and hinged cover

£24-20+f1pbp
£39:00 ~£4.00p&p

£1.75p & p.

total £84.20

Available complete for onty £69.00+£4p 8 p.

AM

Reliant Mk IV Mono Amplifier. 1deal for the
small disco or house partses.
Outputs 20 watts R.M.S. into 8 ohms {sustable
for 15 ohms).

Inputs *5 Electrically Mixed Inputs. *3
Individual Mixing controls. *Separate bass
and treble controls common to all § inputs.

*Mixer employing F.E.T. {Field Elfect Transis-
tors). ®*Solid State Circuitry. ®Attractive Styling,

Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc.. and outputs for
taping discs. Overall Dimensions. Speakers approx.

INPUT SENSITIVITIES
1) Crystal Mic or Guitar 9ImV. 2} Moving coil

153" % 87 ~ 4. Complete deck and cover in closed position
approx. 153" % 127 x 6% complete only £18.9%

Extras if required.
Optional Diamond Styli

~£1.60p & p.

£1.37

Specially selected pair of stereo headphones with individua!
level controls and padded earpieces to give optimum

performance. £3 85,

STRACK
CARTRIDGE
PLAYER"

Elegant self selector push button player for use
with your own stereo system. Compatible with
Viscount [Il system, the Stereo 21 and the
Unisound module.
Technical specification.
Mains input, 240V, Dutput sensitivity 125mV
Comparable unit sold elsewhere at £24-00 approx.

Yours for only £10.95+ 90p. p& p
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BUILD

(T

For the man who wants to design his own stereo
—here’s your chance to start, with Unisound—
pre-amp, power amplifier and control panel. No
soldering—just simply screw together. 4 watts

per channel into 8 ohms. Inputs: 120mV (for
ceramic cartridge). The heart of Unisound is high
efficiency L.C. monolhithic power chips which

ensure very low distortion over the audio spectrum.

240V, AC only.

£7-64 + 55p. p &p

OWN STEREQ
AMPLIFIER*

Mic or Guitar 8mV. 3), 4), 5) Medium output
equipment {Gram. Tuner. Monitor, Organ, etc.)
- all 250mV sensitivity.

AC Mains 240V. operation.

Stze approx.12} ins« 6 ins> 3} ins

£13.50 + 60p.
postage & packing.

PETAPE LINK
CONSTRUCTORS

A suitable 3 speed tape deck, less heads.
Caters up to 53 ins. spools. 240V AC mains)
Unused but store soiled hence no

warranty. £4.00 + £1.00p&p




Remember ! one of the
Top Ten Accessory
Awards from
Motor magazine

PUSH BUTTON
CAR RADIOKIT

BUILD YOUR OWN TOURIST PUSH NOTE: The ability to solder on a printed circuithoard is
BUTTON CAR RADIO necessary to complete this kit successfully. Circuit diagram
. ) and comprehensive instructions 55p.free with kit.

Technical specification: q q
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt Car Radio Kit
operation on negative or positive earth, H
2.) Integrated circuit output stage, pre built three stage £6.60 + 55p postage & paCkmg'
iF Module. Speaker including baffle and fixing strips
Controls Volume, manual tuning and five push buttons for £1.65 4 23p. postage & packing.
station selection, illuminated tuning scale covering full -

medium and long wave bands. Recommended Car Aerial - fully retractable and locking.

Size Chassis 7ns. wide, 2ins. high and 4+ ins. deep approx. £1.35 pOSt paid.

THEULTIMATE Y EMI SPEAKERS

COMPLETE SPEAKER | ranrastic REDUCTION

SYSTEM EMI LE315 '
‘..’..‘*Q
&€

A professional standard five
way speaker system with
enclosure giving top guality
performance.
Enclosure Dimensions
approx. (3ft. < 2ft. ~1ft).
Drive Units
Hand built - 15" diameter
bass with 3" voice coil, 950 Kit - Five matched speakers and
~two 5" diameter Mid crossover unit for handling up to
Range units, ::Zvr]a‘;:]sa lHllequency response from 20
- two 33" HF. units, 15714A/780. Bassumtonarigd Huge.lg 14 {approx.) high
plus matching crossover :Iae::lsel:hastﬂ;.(]su:lel“oéh;osne m:le"al efficiency Bass-Speaker with
panel with two variable i) :)Dgl‘:e 1 \:mo:m "eé::m'ys ;§,500l-?auss magnet built on a heavy
potentiometers for mid and response. Resonance 30 Hz, flux T:f::s ,rlaamaeda p— h
, high frequency adjustment, density 360,000 Max)mells. Impedance 3y d?: app'rox.,garl:asfsedwbeyel::' gac

T Powder Handling at1 kHzis 8 ohms. 3" voice coil. crossover which critically adjusts
Recommended retail gg'w::::us;::;gower Recommended retail price ?tg?al(lri':lsmaa;lhn::‘i;la'jsesllclz|l’;‘peo'jt:::
selling price, £86-00. S ok p £40-80. 0-5". Recommended st price £44-00.
Our price £45-00 Frequency Response EHEUPRLCE £18-70 + f(:l1l!!_l)10PR;tCE £25-00 +
£3.50 postage & packing. 20 Hz 20,000 Hz. pap pap

Special Offer.

BARCLAYCARD % |
e R|ITrV(C
Mail orders to Acton. Terms C.W.0.
_ s endbiipaiStempod A ddlsCRRETRBIERS. Radio and TV Components (Acton) Ltd.

— Goods not despatched cutside U K. a .
Juslwrilgyaura/delyiviny ® 21 ngh Street, Acton, London W3 6NG {C)
your credit card number | gaflets available for all items listed. 323 Edgware Road, London W2
DO NOT SEND Send stamped addressed envelope. Edgware: 9 a.m.-5.30 p.m. Half day Thurs.
YOUR CARD Acton: 9.30a.m_-5 p.m, Closed all day Wed.
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POP 40 10" 40 Watt

Impedance
8-15 ohms

Gauss 14,000
Voice Coil
Diam. I§in
Ficted
Tweeter Cone

Range
50-15,000 Hz

Rec. Retail Price

£10-95

Brief details of other ‘POP’ Speakers

Rec. Retail

POP “15> 12" 15 Watt £5.75
1" Voice Coil

POP “25/2’ 12" 30 Watt £8-75
2" Voice Coil

POP ‘50’ 12" 50 Watt £12-75
2" Voice Coil

POP ‘60 15" 60 Watt £15-75
2" Yoice Coil

POP ‘100’ 18" 100 Watt £27-50
3" Voice Coil

Also for those who can
afford the very best
For Bass Instrument

Reproduction

BASS CRESGENDO 12’

127100 Watt 3" Pole Diam.

BASS CRESGENDO ‘15’

15”100 Watt 3" Pole Diam.

=

TWO NEW ADDITIONS TO FANE ‘POP’ RANGE LOUDSPEAKERS

POP 55 12" 60 Watt

Impedance

8-15 ochms

Gauss 15,000
Voice Coil
Diam. 2in

Range

50-9,000 Hz

AN ALL PURPOSE
UNIT OF HIGH
sensitivity

Rec. Retail Price

£1595

There is also a 12”7 Crescendo
Speaker for General Purpose
Public Address, and another
one for Lead or Rhythm Guitar

Rec. Retail Price
CRESCENDO 15"

Rec. Retali Price
CRESCENDO 12"

£39-95 £48-83

Please send S.A.E. for leaflet on
‘POP’ or ‘CRESCENDO’

PRICES QUOTED
INCLUDE VAT

Prices correct at 11.2.74

Range Speakers

Distributors to Wholesale and Retail Traders—LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS.
Manufacturers enquiries to—FANE ACOUSTICS LTD., 266 BRADFORD ROAD, BATLEY, YORKS

£3-95. Post 25p.

New Product

CASED AUTO TRANSFORMERS

240 Volt Mains to 118 Volte, smart stecl-

cased units coated in tough reain, fitted

with power [eal, fuse and 115 Volt American SAFETY ISOLATING 50 Volts 60 Volts

type pocketineits 500VA. above 500VA :'dg 120/240V. Sec. 120/240V. Centre Tap | Prim. 200-240V. Prim. 200-240V.

BT soreen. ) Sec. 10, 25, 33. 40, 50V. Sec., 24, 30, 40, 43. 60V.

VA (Watta price JPost | VA Ret.  Price Pap|anie Type e parp | Amps  Type Prie  Pap
2 ® (watts) No Cased Open £ 05 (™ N 03 124 21-92 £0-38
500 £0-50 20671 60 149 840 038 | 102 192 Loy 1 126 270 0-38
1000 . £14-70 £0-82 | 100 150 380 o052 | ! 103 280 038 2 127 4-25 0-42

2000 .. 22740 £1:50 | 200 151 8920 680 o052 | 104 390 0-42 3 125 6:50 0-52

20VA verman 250 152 11-18 870 0-65 3 103 525 0-52 4 1238 8-50 0-67

uncoated, 1o fuse 22-40 £0-30 3503 :53 ﬁgg 10~38 0-80 M 106 8-80 0-52 3 40 10-50 0-67
5 54 E 12+ 1-00 N - 0 120 12:34 0-82

MAINS KEYNECTOR 1000 156 822 2497 1uo | 107 10-00 0-67 u 121 14-56 1-00

The safe, quick, con 2000 158 55-90 50-40 L] 118 1290 0-97 10 122 1765 100

nectot for electrical 3000 159 73-00 85-90 10 119 16-00 0-97 12 189 19-68 1-10

e el il / 12 & 24 Volts prim. 200-240v. MINIATURE AND EQUIPMENT

connect a number Ampa . Type Price P &P prim. 240V with screen.

of appliance- 12V 24V No. £ £ Voita Milliamps Typr  Price Pap

quickly  and 03 0-16 242 122 022 {gec. 1 Sec. 2 Nee, 1 8ec. No L £

aately  to o5 02 1 122 022 |55, o “200 — 7 o8 112 010

the mains, ) 0L EL 145 022 |pg 0-6 300 500 234 1-30 010

ideal  for 2 I il 190 022 | gg 06 1000 1000 212 158 0-22

testing, dens- M 2 L 250 038 |gou 100 13 112 0-10

onstrating, e i 0 3-24 042 10-9 0.9 330 330 235 130 0-22

window di- " ™ Bor 360 062 o490 o8 u 500 300 207 204 030

plays, ctc. e 3 2 425 052 o5 08 1000 1000 208 278 010

Warning  Light. interlocked (v present };' M ':'_‘ :})2 3‘2'-3) 15-0-15 $0 - 240 11 0-10

3 ‘ ! " | 1 - o .

Trade Price: 2895, Post 20p oW a9 06 [ 550 o “3o R Rt B £

- - o e o 1280 097 Jo-uo © 0-20 150 130 237 180 010
4 234 - 1 " 15 o § 8 '
POWER UNIT Type P1076 o B W BR W |oww TR e W i Te o
0-20 3500 1116 3-00 0-40
30 Volts 20-12 0 12 20 700 (D1 221 1-41 030
Prim, 200-240V. Sec. 12, 15, 20. 24, 30V. | 0-15-20 0-15 20 1000 1000 208 8-80 0-38
‘.‘)\g\p- Tl‘)l'ge ‘rllc‘e‘ tl")&nP 0-15-27 0-13-27 500 500 203 2:80 0-38
" § w2 | oo1s-01 5 3 ! '
g I s o 5-27 0-15-27 1000 1000 04 296 0-38
2 3 : o
F o ae0 38 | PLASTIC CASED SILICON BRIDGE RECTIFIERS
4 21 4-25 052 | One Amp Two Amp Four Amnp 8ix Amp
3 31 528 0-52 50 Volt 25p 50 Volt 35p 100 Volt B5p 50 Volt  88p
6 n7 8-30 0-52 100 Volt 25p 100 Volt 40p 200 Volt 59p 100 Volt 70p

Output switehed 3,45, 6,79 9 and 12 Volts | 8 88 8:18 0-67 | 200 Volt 28p 200 Voit 45p 400 Volt 65p 200 Volt 80p
At 30008 B8 Gperacs trom 230 1. o | 10 8 1000 067 600 Valta0p 400 Volt0p 600 Vot 765 400 Volt 90p
aul e for ioa, Tape Recorders, Record
Players, etc, 8lze 7-5 x 5:0 x 14-0 cru Price | PLEASE ADD 10% FOR v_A_T_ | ADD 10p P & P PER ORDER

AS.P. LTD.

BYRE HOUSE - No.2 UNIT . SIMMONDS RD - WINCHEAP
CANTERBURY - KENT - CTI 3RW

Canterbury (0227) 52436
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BLOWER MOTORS double ended type for use on 6 to 28v DC
size overhaul 6 ¥ 33}” new £1:90. HEAD & MIKE SET for 19 set
M.C. type low res. new £1.84. JOY STICK CONTROLLER
gives control in 4 directions with 1p c/o micro swe., £1.35, HEAD-
PHONE LEAD & MATCH TRANS high to low imp. with 5ft
cord & standard jack plug, new. 65p. CRYSTAL OVEN with
12 type Hcb/u crystal holders can be removed. 76p. TRIMMERS
20pf air spaced ceramic 10 for 60p. METERS 500 Ua scale 0 to 5
14”7 OSD on panel with 2 swts. £1:25, also 1 Ma FSD special scale
marks 23785p, also | Ma FSD scale O to | & 0 to 180 24 Sq. 88p, also
2707 scale FSD 1 Ma size 3} 3% also as 100-0-100 Ua in same case.
£3. C.R.T. type 78P7A 7~ flat face emag. def. & focus. Blue/Yell.
phosfor 6-3 heater new with base conn. £1-83. JUNCTION
BOXES contain 22 screw terminals, etc.”£1.55. MORSE KEYS
with send Rx swt fully enclosed with adjustor’ £1-10. R4187 Rx
units Crystal cont. HF Rx 2:8 to I8 Mc/s provision for 24 chan.
with circ. £9-90. SUB CHASSIS with 3 min valves' pot core
14 3* cond. luf 19 etc. new. £1-15. NEONS wire ended type
NE.2 new 10 for 60p. DIODES 200 PIV 8 amps 4 for 60p also
800 PIV 750 Ma I5for £1-10. YAXLEY SWTS4p | Iw4b 76p, 4p 4w
2b 40p 3p 6w 3b 40p. SWT BANK push button type, 8 buttons
latch in type ea | c/o & 3 N.O. 85p. INST SWT 2p 23w 2b with
knob 76p

All above prices inc. post & Vat.

SAE for list or enquiry.

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD. S95HL
444278 (0742)

look what’s ‘in store’
for you...at WIS

Eight magnificent showrooms

—each one entirely devoted to
one of the world's leading
manufacturers—plus our own

SONY hi-fi demonstration rooms and
”pum superb record departments.

Whatever your requirements,

\ be it IM styli or other acces-

sories; a transistor or short

[-MC,‘}(E[? wave radio; cassette player or

- colour television; a single piece

\é;?“/ of equipment or a complete

z el ., audio system, you are sure to

£ R& 'x, find just what you want at

"-" O ’_.: Imhofs. And remember, all new

\~-...--" equipment bought from us is

VAN DER MOLEN

DYNATRON

covered by the Imhofs Sales
Charter which includes 12
months’ service completely
free of charge.

So, if you are in town—pop
into Imhofs.

112-116 New Oxford Street
London WCIA (H)
Telephone 01-636 7878

ALL PRICES INCLUDE V.A.

SPEAKER BARGAINS £

EMI 13" x 8” 3, 8 or 15 ohm

Plain .. .. . ..

With Co-Axlal Tweeter ..

Twin Tweeter .. ..

Type 350 8 ohm, 20 watt
o

R svunewns
& 3g3Iza

8 ohm, 10 watt
GOODMANS 84" 8 ohm
Dualcone . ..

ELAC 8 8ohm Dualcone
FANE 7" x 4" 3 or 8 ohm ..
8" Dualcone 8 ohm
CELESTION 8~ 15 ohm ..
ADASTRA 10” 8 or 15 ohm,
10 watt .. P .
BAKER GROUP 25 12" 8 or
18 ohm, 25 watt ..
P. & P.
5" 8 ohm, S watt C/Mag
24" 8 ohm or 84 ohm
P.&P. ..

TWEETER & CROSSOVER
EM! 34”3 or 8 ohm C/Mag .. 1-90
Cone Tweeter 8 or 15 ohm,

10 watt .o . o2
Cone Tweeter 8 ohm, 3 watt §-40
Horn Tweeter 8 ohm, 20 watt §.38

Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm),
CN28 (8 ohm), CN218 (18

ohm) .. .. .
P, & P,

KIT FORM CABINETS TEAK VEN
r

12 x 12 x 8 with 8" 8% x 8~
81" and 3}” cut out. . .. 2048
17 x 10 x 9 with 8” or 13" x 8"~
cutout i .. .. 380

EER
18 x 11 x 9 with 137 x 8” cutout
for EM? 350 .. .. ..

P. & P, ea.

MICROPHONES

CM20 Crystal Hand . 50

CM70 Planet stick metal,
switch crystal .. .. 188

DM160 Dynamic uni-dir, ball
metal .. .. . o 398

UD130 50K/600 ohm, unl-dir
ball me‘al .. . .. 8-50

TW208 .. .. .. .
CONDENSER MIKE 600 ohm,
unl-dir . . ..
Cassette Stick Mike with R.
Control on/oft switch
(2'5 & 3-Smm J/Ply)
P. &P

SOLOERING IRONS
ANTEX CN240 15 watt .. 1-60
SK 1 KIt(15 watt iron
2 spare Bib etc.).. 288

X258 25 watt (low
isakage) . .
P. & P,

-

CARTRIOGES
ACOS GP91/2SC or GP91/3S
Stereo comp. ..
GP93/1 Stereo crys...
GP94/1 Stereo crys.
GPS/1 ..

GP101
SONOTONE
9THAC Stereo cer. diam.

19-T1 Stereo crystal .
BSR SCSM Stereo ceramic
SXSH Stereo crystal ..
SX5M Stereo crystal ..
XS4  Mono/stereo ..
X5M Monoétstoroo ..
GOLDRING G800 G850 £3-8S
STYLI for above cartridges
3apphire -38 D. Dlamond
30LDRING G800 G850

a Ramaan |
SR 2Wnnssuelse

BATTERY ELIMINATORS
240v input 6, 7-5 or 9 300mA 2-20
12v_d.c. Input (its in car

ltghter socket) 8, 75 or 9
d.c. output at 300mA .
P, & P.

TAPES Stnd. LP opP
s~ 48p 5%p T0p
51~ 3Sp 5p 95p

Stnd. LP
7" Top 1:00p 1-30p
P.& P.1-3, 9p ea. 4 or more, lot 30p

LOW NOISE CASSETTES
1-5 6-10

Ccso 38p 33p
€90 45p 43p
C120 $sp 52p

Cassette Head Cleaner 33
P, & P. 1-5, 3p ea. 6-10, 15p lot.
11-20, Post Free.

PLASTIC LIBRARY CASES
For 8 Reels .. . .
51" Reels ..
7" Reels ..

CASSETTE CASES .. 10p
P. & P, 1-3, 5p ea. 4 or more, 20p

B8iB ACCESSORIES
Tape Editing Kit Rel.23 139
Recording Tape

Ref. 20 118

Ref. 24 140

Cassette Salvage Kit Ref. 20 40p
12's Cassette Case Ref. 34 £1:00
Stylus Balance Ref. 32A 1-18
Spirit Lever .. Ref, 48 -50
HI-Fi Stereo Test Cassette 1-90
Groove-Kleen Record Cleaner 1:90
P. & P, 10

BUOGET SPEAKER
SYSTEMS
1. Pr. of 10watt 8ohm 2 speaker
system in_deluxe teak veneer

cabinet 18" x 11” x 9" wlired,
inc. plugs. £25-00 per pair,

2. Pr, of 20watt 8ohm 2 speaker
system, freq. response 50 c.p.s.
to 17,000 c.p.s. Teak veneer cab.
2117 x 12° x 97 with 121t, cable
and plugs. £29-95 per pair.

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANOISE IS FULLY GUARANTEEO.

Riversdale Electronics

Mail Order Department
PO.Box 470, Manchester M60 4 BU.

1201




7¢ Series TT(

INTERNATIONALLY
KNOWN BRANOS
Ist GRAQE QEVICES AT NEW

ROCK BOTTOM PRICES
SN7400  18p SN7447
SNT7401 18p SN7473
SN7:02  18p SNT4T4
SN7404 18p SN7475
SN7408  20p SN7476
SN7410  18p SN7430
SNP4I 31p SN7492
SNT420  18p SN7433
SN7430  18p SN74100
SN7441 s1p g:;::f:

44
SN SNT4192

Lk

READOUTS SERIES

0-3in high
characters

1400 0il

Ret LEOI

£7-99 + 20p VAT« £219

NEW VAT INCLUSIVE

PRICE BARRIER SLASHED
LITRONIX

DL707

ALSO

<1

REF
LED1A

BRIDGE RECTIFIERS

0R

FILAMENT INOICATOR
minTRON  3015F 6 6

—_ -
»
l 16pin 01l m

PRICES

Copperciad Plain Extra
0 1NQ 1SN0 1SAPAP

2gin x W 7p T - -
2pn = 3hn 24p 18p 12p —
290 x Sin 26¢p 23p 13p —
JIII‘\ = 3jin 2%4{p 23p _
Hin x Sn Wp HNp 22p —
1710 » 2510 &p 63p 45p 10p
17« 3;|n £1-10 sp 680p 10p
170« Sn - 90p 10p
Dwp Breadboard 115p
Verostnp 28p
Spo: Face Cutter 4p

Pn Insertion tool 55p
Terminal P ns (packa of 50) state size 55p

DIGITAL CLOCK
on

| ouaL v LINE 8 pin 134p. 14 pin 154p, 16 pin
zip. 24 pin 284p. | 28 pn 394p,
n .

2é

OVERSEAS CUSTOMERS DEDUCT
ONE ELEVENTH,

| 1. sockeTs |

<

pin 4p,

ZAG 14 pin 19p, 16 pin 21p.

HEAT SINKS

TV21orTO-66 15p.
16p.

SF for T0-5
18F tor 70-18

TV3torT0-3
St2p

DIP10'2 for

PIV 1am RMS 2am
100V 1 28p 50V 35: a TV4 10rT0-126 SL403D
200V 22p 100V 40p ; v TV510rT0-220  pipP14/5s for
600V 25p 200V 45p 6 F ‘\ chlp " EA1,000
1000V 38p 400V 50p at ’R“‘k’”’oacﬂ 14p
RECTIFIERS just imaine. one MOS LSI 1.C eliminating
”IC[ £"" 15 MSIIIC.s and numerous other com-
PIV 1 amp 353&;9 - p Either
50  1N400Y1  6ip INSS P .
100 1N4002 Tip IN5401 164p Cheape,st Opto yet 120r 24 hour. 4 oré digit
200 1N4003 9p 1N5402 17ip 50 or 60Hz operation
ggg :::8‘0); 13" 1:2232 zﬁfﬁ Gahsp LEDS leading zero supression
[
800 IN4006 13jp INS5407  30p ‘ Q2 0125 26p single  voltage supply
1000 IN4007 164p IN5408 33p LE03 01715 17p similar to DIGITRONIC in
BY100 164p BY133 23p P.W. March 1973
Brios  ap  Buie % o Oniy 57 59
BY105  164p BY176  £1-65 2 .
BY126 16p BY182 £1-65 ” With 4 LED's £16-59
BY127 164p BY250 254p (LT Vat Inclusive Prices With 6 LED's £20-75
RESISTRS. Eucn :‘o‘c 333 Zsokf 630 serl necw
Range Each | MULLA an series
Rattng - TOan e | —Ceramic Plau'a E12 series from ' b ',' d
{5 watt  Carbon Film E:; :onos 3;\0:3 3?(::: ::: 1 8pF to 0-002uF. 5ip. s d ' 'Se
i Motal Oxide Film orios 0
:::n Eom\ol Thick Film E12 Senes 560 to 150KN 8p | CERAMIC DISC—LOW VOLTAGE— POWER PACK  CONVERTER
jwatt  Carbon Fim E24 Senes 100 to 10MN e | 0-01uF. 0 022uF  0-047uF.  Sip: kS
7 watt Carbon Composition =0 50 (g 22\,2 ;2 : gg 39N 47N ;:p 0 1uF. 0 22uF. 6{p. Swn:j::elg 3005"‘}‘,85;5?3
1 watt Carvon Compomition 15 6016 P
Twatt  Caroon Fim E12 Senes 100 to 10MA 3o | POLYSTYRENE (15°V)T1F0'0;“ 11509; e Paner
2watt  Carbon Fiim 25% E12 Series 100 to 10MN 6p | to 0-0tuF in multipies of 10p p Quow
2y walt  Wire Wound =10% E12 Series gnzzn;g:nnn ::p 22pF. 33pF 47pF and 68pF. 44p. ) 275 30
2; watt  Wire Wound =5% E12 Senes to P . Mairs Leao
s'w.n Wire Wound 5%  ~ E12Senes g :2 :g g ::2 :?: ;‘033:: 50%53252"()1 "00\6)1“;08902:;‘ iover 4%t
Wire Wound .
:g :::: w:: w:::a = 5% 10KN 15KN 20KN 25KN 17p { 0-04uF.0-05uF. 3}p: 0 068uF. 0 1uF s
15 watt  Wire Wound 10N 10 6 8KN 14p| Sp: 0 2uF. 64p. s
v POLYESTER) | o772
DISCOUNTS 10° on any 100 o more mixod vaiue of wattage, 25% on any 100 of more same l EgLoLﬁ;FF‘D 02800 ((Jz;ss?‘Fpo 0~022uF? o -eh . I
valuorand ssnze wattage ) B 0 033uF. 0 047uF. 3}p: Odoseug. . ‘;-;." Creut
= = 4p; 0 1uF. 0 15uF. 44p; 22uF. s b Rstbe: Fram - SAMCH
TRANSISTORS and DIODES 5§p; 0 33MFF' 7p;2 47“;{ gsp;Fo.sggp‘ < S O,
% F180 2p|BSYISA 4p | TIPATA » B 3 . | g . -
:(c::ge ::: ‘sgc' ::: :(c:yr!o z:'r: F 131 u: BU10S n’r‘; 'm:n n: | ; gl',F 12&“‘, 144p s 4 Unstabilised Version o f above 2.9
ACIT 1) gg‘x 190 gg;g Neflersey Mo 89;3502 P ey mo . Other Eliminators (unstabilised)® 6
AC128 13p| BC: 11p| BCZY o| 8F1 P o T 6 volts at up to 50mA £t
4 - 9 AZ1Y 1p8AX1) [l
:E:,i ;;: gg::; ‘:;: ESL‘;‘ ﬂ: :::; :;: :‘me ﬂ:: z'NSsio'r 1:’: g:aﬁ;; 3;: f:‘.’.i “: g::gg ’;o: g:x;j :u: gvo:!s at up| o SO)mA' — Sg:
8c1?  10p| 8D 2p( BF136 1o | MUEI0  82p [ 2NT08 1dp [ N4 29p |2nauz  gn08 P [8AY 1p volts (miniature) up to 50m g
:813" :‘,’: BC14s n: 80131 ss: F197 u: MUE2958 n-ng 2NTC8 u: NI Wo v 1 ey g:m ;2» as;cf gal §-6 vo‘lls atup to &JmA £2-75
AC 188K 25p| BCt4Y 10p| BO1I2 “ip| BF200 32p|MUENSS  92p | ING14 Hp ZN%M Ao ‘5:11: €20 T ”n 8B : 3 9 - 9volts at up to S0mA £2-75
ACYY 25p| 8C187 1p BO1312  C1-19) BF200 27’9 MPFI02"  27¢p | IN1302 'y ?NJ,W 1p 2&! §p i ’n BEH 2p H 1ts for C e Pi mall) £2.20
ACYZ0 22| BC'S 120] BO1 T2p| BF204B 279 |MPFIC)  4lp|2N1301  24p |NIXCD 12 fINS'Z9  1bie gm tjons Mp| 74 volts for Cassette Players (small)
| aD1g ap| BC1S 14p| BD13S Qp| BF282 29p | MPF*2¢ a8p | 2N1204 24p [ INITC4 13p | 2N% g 11p ) 19p | OAtD Hp| 3 4.6 7* 9. 12 voits up 10 $A £3.75
ADMY ap| BCIB2B  11p| BO1M wp| BF2LY 2p[MPF10S  asp [2N1308  20p [2NI0S  124p INSISY  Mp | BATS 5| OAr M| Eu1y Stabiiised* Car Battery Con-
AD61  o9p| BC18  12p| BO1IT  sop| BF222  €1-21(WMPFI06  49yp [2N1306  24p [INITCS  1dp foNs-t a7p|BAZS  11p]OATY 1 + itched outputs of §
AD162 p| BCIN 2p| BD1238 S80| BFIN 7p|0C28 p | 2N1X07 Wy | 2NITOT 172 A.A,‘e 144p | BAIZ 2p | OAst ”» ver er, giving switc outputs of 6.
ADI612PA sep| BC172  124p| BD139 $1p| BFS28  £1:41[OC3S %p |IN1I8  28p | INITOS 199 [3Nca 01-01[BALU 755 |OABS 09| 74 0r 9 volts £5.49
AF1N . arp| BCIMB  3p[ 801w #p| BFwio  eep|OC3 Sop [2N1309  18p NS 18p N Wp|BATY  47p]0AR i P & P. on ali models 16p
AF11§ 11p| BCIMY 2p| BO201 t1 55| BFWIt rp|OCU 1p | 2N1613 2p ?Nl"e 11p | w182 1%1p BA'II 20p |0A9Y | i
PATIC S  S T F 4 Fer Bl
::'v:: :;: BCI2L  1p|BO: €107 BFX0  ITjp|0CT2 p |N2iE0  r154 | NI €278 [ o360 Sp | BAISE Mp10AZ2  12p 2ENERS
AF124 arp| BC'AIL  12p| BF'9 75p] BFX8S p|oC?s 18p [2n2219 41p |INIITD £2:20) 40362 sop [BA1SS  15§p ] 0A210 13, Al ST 1Y
AF125 27p| BC18AL - 12p BF1NS 25p| BFYS0 220 |OC81 tp | IN2B4S $sp | 2NH19 2p [ 0408 $8p | BAISE  14p |OADY 13 1 5% tolerance
h mon e e omisn mine wlmE SR GRRR M @ . S
AL WSl BCIaL  welBFw  aep|eAie  ap |00 ap|mgors g it Wb |weny sspleaaz Tp(Nares g5 | BZYB8. 400mW. 3 3V 1o P
AL T e B L e S s S 4L T 128, TW.3 3V to 100V B
::;;3 ’:3, a?:ﬁ? ::::' grm 14 Ssm 2 |TiG2eD t1-97 ®[onass 10 |anrz 10p | BAWE2 10 [ BZX70. 2 5W. 7 5V 10 75V 27p
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7‘71 T‘f" “l‘q " \f {lw‘!l Y vl\ UNLESS SHOWN OTHERWISE P&P ON UK
‘1 ll l / ‘JL R l ‘4 I‘JL ORDERS IS 8p. OVERSEAS ORDERS AT COST

- - a0 =
o, 4
\ =3
Mullard  LP 1186 sSs  EA1000 A1005S A1018 A1005MS
Varactor diode tuned 20 - 20 Watt lmegraled 3 watt amplitier FM tuner chassis F.M. tuner. similar Multiplex Stereo
FM tuning  heart Stereo  Amplhfier Kit module Price includ- fully  transistorised to A1005S but in  Oecoder. fully built
‘£4:15, as described in Superb state-of-the-art ing handbook and 9 Volt posttive earth oiled walnut cabl- and aligned. to match
P E May 1973 design by engineers of FREE heatsink operation net, etc. A1005S.
LP1185 matching I.F Texas Instruments Qur price £2-49. Our Price £6-35. . Our Price £9-38. Qur Price £5-95.
strip. £485. £31-35 - P &P 49p Ouanuty discoun:s
,
AUDIO I.CS 3 1 d dJd DUM Linears
2 gdecade
Audio 1.C. Leatlet No. 12 FREE (only ret
with 1.C. s—10p separately ® Maxmum Display - or 1 999V
® Mnimum Display - or  1mV
Pre-Amplitiers 0 Can be tsca;i?at'nr‘) lgerleea:u;:ssv
R uiomatic 1ty
E;:" MN%I':(;:{L ,[:J‘u:f . Dual Ramp Inlegralloln
MC1339P £1-29 Q4 Oyetanoelndication ¢ -
® Up 10 50 readings per second - ‘s:
® Chopper Qutput provided 2 . ::
b
Ampllfiers Supplled with complete data 8 o
250mW.  MFC4000A All this on a single 16 pin DIL packed MOS LS Iniegrated Circuit ca0s MVRSV(LO0GS)
49p N a8 MVR12V(LOGS)
1 watt. TAA300 £1-79 A State-of-the-Art Digital voltmeter 1.C. LSSl AL) caxer MYRISVILO3?)
2 watt, LM380 £1-40 Lo NEseo
3 wat. sUtd £1-76 Motorola 10, supplied |  Cisor
5 watt, TBAS00 £1-59 73 . IUoR e
Twatt, TBAB105£1- 70 Coil-less Phase.locked Loop comptet FREE s
15 watt. BHA0002 ) leaflet No. 11 )
£3-95 : . : : ) MC 1350
35  watt  driver. Y e oﬂf"’“ : £31“ :Cigz; "o
NES40L £1-32 MC1312 decodes CBS ugnsv o
: SO. Free leaflet No. 11 MC1388 "o
gwves full circuit and NCrassem i
NEW SL&14 pin for detalls  Our Price b o'n
pin - SL403D 3 watt MC3401 [
07 £6-49 b B
inc. all parts for decoder, inc. Veroboard, V.A.T., P. & P. (Leaflet alone 10p.} MFC6030A t2te
Dept 1.
M(— 56, Fortis Green Road, London. N10 3HN
telephone: 883 3705

INDUCTORS Potentiometers

X T (48 Sk 250kN
¢ 4
MULLARD block filter NEW KIS I'l RANGE pose o %
LP1175 as used with TAD 100 . kA 2MA
now only £1-49 The Radio ; 10 Gl Supp le‘d wulg Our Price 100k
our data leaflet No iving circuits an Lo
g or in less switch {and 1k hin) 13p
R.F. CHOKES, 0 1uH to 19mH. For component information. (Leatiet alone 10p.) £1.32 Log or in with switch ﬁp
i ZTX302 17p ZTX450 17p  2ZS12t W0p 28272 18p Dual less switch P
S i S it ZTXM3 Wp ZTX1 Wb 28122 Bp 28214 19p Dual with switch 10k 100kN and
DENCO COILS ZTX304 21p  ZTXS00 12p 25123 16p  ZS276  26p MO tog only s7p

2TX310 9p ZTX501 13p 2ZS124 18p  2S278 37p

KSO30A
Zener

10kN log - 10kN antilog less switch  44p

> 10k Single
| B Ol
- 50k Dual_

Uoas 100K 80p™

Translistor Range:

Series 1T to 5T inclusive

Blue. Yellow. Red and

White all 44p each

I.F. Transformers: IFT13,
L 4 4. 16 and 17. S5p each

IFT 15, 76p: IFT18. 73p.

New Siver and Black Knob 16p
Dual Purpose Range: Series 1to 7 Presets .
Vertical or Horizontar

inc. Blue. Yellow. Red and White.
44p each

wF v 63V W0V 16V 28v “wv oIV 100V 160V 450 0 1 watt S{p 0 25 watt P
110 5§ Green. List No. 5 gives full | 1 i - “w % 000 1k ! 10k 100k IMA
details 15 sip ° 4 2500 2 5kN 25k0 250k 2 SMN
Ferrite Aerials: Medium and Long § g Sip sip 5000 Sk 50k 500k SMN
state 300pF or 500pF tuning 87p each o F3 :‘9 . — Cermet Type 1o 1MN only_41p.
_] 5 \ __Sip P P 4uh) | —
T GCa. s o e 0 "B 20 VOR's § Thermisters
“””’9 ”"’ 10 84p tp Sip A158 Mp GL23 £1.21
15 | sip sip  Sip 28p (16uF) cz 184p RS3 €149
22 8ip 8p o 11p cg«u 18 R:‘loos n‘:;
~ 5] O §p &p = 33p (3uF) & o N
1 4 sip P T S NGl Cz19 1 VA1026 1
£ 2w Ty | SEmeoams B wuh
. G 100 8ip Sip sip [T 14p 23p E296ED A256  13p |039 y
' ] sip o 6p e up E28ED A280 13p VAl s
_— oL = - E298ED A262 13p  VAI040 180
T Type 0 20 Sip Sip 1o tp 190 3p E298ED A265  13p  VA1053 1p
ype C804 B5pF wp | X sip P 1p 2% 44p E29ED P268  13p  VA1055S 1o
SpF 61p S0pF 66p ..5" F ( 470 | 113 1%p 14p 209 2p  arp 05 13p  VA1056S 169
W0pF 61p 60pF 79p X5 - 3650 9%p | 680 10p Hp  20p 2% % E29827 06 13p  VAI086S 17p
15pF 61p  75pF 79p Type 00 [ S P i Yo e 2p 2%  up e £29900 P336  14p  VA1067S 19p
A0E WD WOF P eenangtmrs | B0 wowo 9 Soe 1 v
25pF 61p screen andlnmmegrgsp poed i 40 I 44p % 149p (55299500 Ps o “p 3:‘}8; ;;:
H i AT L 1
P &P al yoes 100 { sa&? | &2 ;;: o 2 e 2520 1 Other types oblnnmh UpON appiication
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CASED
AMPLIFIERS

Polished wooden cabinet 14 x
13 x 9in containing a sensitive
(20uV) 4 valve amplifier with
tone and volume controls. IW
output to 7 x 4in 3{) speaker.
Also included is a ron-standard
tape deck. Supplied in good
working condition complete with
circuit. Mains operated. €3 (£
up to 200 mifes, €1:25 over).
Suitable cassette €1 (30p) ‘Spare
Head’ 30p; ‘TAPE' (ex-computer)
68p (20p); Amplifier Chassis, com-
plete and tested (2 x ECCB83,
ELL84, EZ80) + Speaker £2 (45p);
‘Motors’, 35p (30p).

71b BARGAIN PARCELS

Hundreds of new components—
resistors, capacitors, pots,
switches, + PC Boards with
transistors and diodes, also
crystals and loads of odos and
ends. Amazing value at £1:65
(40p).

COMPUTER PANELS
3lb assorted panels £1 (30p)
71b £€2 (40p): 12 high quality
boards with iC's, power tran-
sistors, trim pots etc. £2 (30p);
100 ditto £12 (£1); Pack of boards
containing at least 500 components
with at least S0 transistors, 60p
(20p); Pane! with 20 2N 29 26 type
transistors other parts 20p
(10p); pack with 25 flat pack I.C.'s
(Neo info) 30p (10p).

AMPLIFIER UNIT

In fully screened case St x 5 x 3¢’
2 GET 116 on heat sink, 2 zeners,
3 pot cores, 4 transformers,
12, R's and C’s, 40 way tag-board
and fuse with circuit 65p (30p):
4 for £2 (65p). Qty. discount.

24 Goodhart Way,
Broadway SE8. (Tel.

NEW COMPONENTS
400V SA SCR, 60p: 200V, 40p:
QCI16, 20p; OC4S. 8p; OC71, 8p;
OCI71, i5p; BFYIS8, I12p; BCY72,
8p; 741C, 32p Trendata key-
board. Comcite: dater input
terminal with d:.play, Converts
to IFO code. Eran . new and boxed
less than 2 ycurs old and cost
€650. No data available, So only
10p for photo.
80 + 80 + 20uF, 350V, 10p; 10,
75p (30p): 8yF, 2,500V, £2 (50p);
4,F, 2000, €1 (40p); 10uF 236V
40p 15p); 1 resistor 2W 4p; 100
2W 10/25p: 100K {W 30p/100
(10p); 4 pole. 8 way Yaxley Switch
30p (8p); Crystal + Cats whisker
15p;: 20K 10 turn Colvern wire
wound pot 75p (10p); miniature
SOv ceramic plate 22pF-1000pF 2p;
Heavy duty heat sink 6 x x 3
inches with 2 power transistors
80p (30p); 230v fans 2800r.p.m.
64" dia. blades, complete with
grill and mounting plate £2-50
{40p): Scopes in stock for callers,
ring for details.

COMPONENT PACKS
S00 assorted resistors £1 (20p):
2,500 £4 (40p); 10,000 £12 (£1).
100,000 £80 <+ carr. 1SO poly.
mica, ceramic, caps, 60p (10p):
25 I1CX crystals £1 (30)p.

FERRIC CHLORIDE
Anyhdrous to mil-spec in |lb
sealed packs. (lb 50p (20p);
3lbs £0°20 (30p); (01bs £3-50
60p).

VERSATILE POWER UNIT
Contains mains transformer, 2A
thermal cut-out and bridge rects.
Will give |:7v-10 Sv output with
2 extra capacitors. ldeal for
Nickel-cad battery chargers, Sv
TTL aupply, cassette or radio, etc.
Brand new, British made, com-
plete with information. ONLY
75p (20p).

ADD 10% TO TOTAL FOR VAT
Carr. 1n brackets; small parts 5p
S.A.E. LISTS

GREENWELD (PWI1I)

Woest Wickham, Kent. SHOPS AT: 2t Deptford
01-692 2009) and 38 Lower Addiscombe Road,
Croydon.

TRATIFLS

/&

Red + data. 1/8" pin source LED's 17p. Til 209 and clip 22p
BIG }” panel clip and RED LED 28p. GREEN and clip 59p.
INFRA RED LED £1. IC photo amp 44p and amp/switch 85p.

MONEY BACK IF NOT SATISFIED
All brana new, tull spec. Top grade.
FREE fabulous NEW catalogue. Send S.A.E.

DIGITAL DISPLAY. LEO 1/3” 0-9 DP. DIL. £1-69. Minitron type 0-9 DP DIL
£1-19. SOCKETS 13p. Calculator batt/mains from £19.

\C DIGITAL CLOCKH cHiPs. Texas etc. with 4 displays £12°6 displays

and chip £14.Mostek dat: and alarm chips with 6 displays £19. pcb £1-49,
KIT: All parts and case. National chip. 4 digit £20. 6 x £23.
GAS sensor TGS 308 £2. KIT £4-69, Fully built £8.

With data INTEGRATED CIRCUITS 741: 8 pin 29p, to 99 and 14 pin 27p,
748 33p. 709 21p, 710 35p, 723 59p, 555 timer 79p. ZN414 rx, £1-10. 703 rf if 28p,
mc 1310 and led £2-76, mc 1339 £1-20, TAD 100 and if £2

1 AMP + REGULATOR 7805, 5 (& 7-20) V. also 12 & 15V £1-49,

AUDIO AMPS: mic 4000 50p; 1 and 2W £1-19; 3w/ £1-29.

-

Gates 7400, etc. 16p, 7413 32p, 7447 £1:25, 7470/72 32p, 7474/76 39p, 7490 63p.
7492 €9p, 74121 49p and all others in cat.

MEW 16 pin counter/driver 90/47 £2-25. DALO p.c.b. PEN &9p,

DIL SOCKETS: Professionaligold P. Pins hi or lo Profile 8, 14, 16 Pin 13p,
2N3055 33p four £1. BC107. BC103, BC109 all 7p each.

IN914 3p, ZENERS BZY8S 8p, 1A RECTS 50V 3{p, 490V 5p, BRIDGE 20p,
FETS: 2N3819 19p, 2N3823E 20p, 4416E 25p, BC182/3/4 10p, BC212/3/4 11ps
BCY7013p, BD131/2 35p ea., BFY51/2/3 15p. TIS43 25p, 2N2926 Oy 7p, 2N3053 15p.
2N3702/3/4/5/6/7/8/9/10/11 alt 9p ea.,2N3904/6 14p. HEATSINKS 5/TOS5, 18/ TO18
Sp. TO3: 4YL 29p, TV3 14p

CAPACITORS: 25V 10, 50, 100 uf 5p, DISCS 4p, PRESETS 5p. CARBON-
PTS 11p. Switch + 11p. Dual 55p. ULTRASONIC TRANSDUCERS £2 ea.

FLUORESCENT LIGHTS, 8W 13" 12 VOLT £2°59.
ADD 10% VAT TO PRICES.

| [ampus P. & P. 10p CWO.
‘ IE H ' 10N i [i P.0. BOX 29, BRACKNELL, BERKS,

74N TTL low prices

A SELECTION of the more unusual items from the
famous HOME RADIO (Components) CATALOGUE...

It goes without saying that our catalogue

C CEL

N T I()T()-\()I,TA\

lists run-of-the-mill goods like Resistors,
Capacitors, Pots and Coils, so we bring
to your notice here one or two of the more
exotic items. Take the SD103 cell. Apart
from its rarity, it's very useful. Recently we
built a 3-transistor radio with loudspeakers,
and found that three of these cells would
operate it. Regarding the mini motor and

€189
PRICE linciuding VAT and Pm\age)_—

L ELECTRIC MOTORS

SMAL
Cut. M Maker s N Size ) oltuee

ul ,
S04 M3 33 28 mm aN

ote The SII06 will ¥ off 2 of out 1103 Photo Volt alicon eeily connauted 11
i 2o U\\3|\0\lal<|lv.
i sun off 200 Y
ye\ men1f tluminated BY sunshine oF 1 watt lampat 1
l 00
9 £2.84

13
PRICE {Including VAT and Pos

NSIT LVICES S11AC¢
LIGHT SE SITIVE DE WCES
| gramme y ma: u [ i)
e radion. s
hese b P he be used 10 powet transistof ¥ il
l"‘ ‘: "W-" M "l °ll’< A ght mecte 9 '00' examp! ! he \z | gencrate enough curreot 10 uprlv':u‘ o
1 cells wese dc\elopedlfol the \r‘\.\:‘ e e )‘ L - : ‘l ‘ l ‘" X
: : i o ;. with the amount of €¥ cnt beng
dﬁ“‘"“ DI‘ o en "ew‘ sunhght  The soltage will vary |
P Ihnt are nominal and taken in s - '
y | e o0 o1 1197 19X Jmm b
cons Muker's Muher X X "
s l R:‘I.\S\) 1 errantt iy 7 S8
sD103

S0ioe

silicon glass tubing, your ingenuity will
- suggest ways in which you can make good
use of them. These are but 3 of thousands
of exciting components in our catalogue.
By now you are reaching for your pen and
cheque book, but don't just buy the items
shown here; get the catalogue and feast
your eyes on all 240 pages. At 77 pence it's
aimost a gift—especially as by using the
vouchers as directed you can reclaim 50p.
Post the Coupon now with your cheque or
P.O. for 77p.

-------.-----.------------1

Outvide 1y
240 (31 mp, "

6in asy mm

‘Whaen purchesing any of the sbove
Hems, plesse stats "As per your adverlisement”

Please write your Name and Address in block capitals

Name _
Address

Home Radio (Components) Ltd. Reo9 No 91256 London

1204

Dept.PW, 234-240 London Road, Mitcham, CR4 3HD.

r.----‘



NO EXTRAS

ALL PRICES INC. VAT

FREE! p. z p.

AMPLIFIERS 2

Keletenn KSA 700 Towatt 2300
MK 11 KSA 1500 30 -t tt 32 50
Tripletone MKIT IL-FiT7 7 att 27 50
MK 1T Hi-FIIRI% 1% - IR watt 35-00
Teleton MK RAQ30T R - 5 wart 27-00
EA 1515 15 15 watt R

Rotel RaAZio
A3
Rotel TunerfAmp. RX1304
HBANSUIL nowlels in atock.
RECORD DECK

Garrard

B3R \l l'h"l“\ 31}
Connnissear BD i kit
B2 Chassis
BALU2 Pieh-up A 1225
SCU) cartenlge 495
RECORD DECK PACKAGES
SP23 MkAL m Fhinth & Cover
§

Garran! »

llln!h for Garrard
SP .
SPEAKER BARGAINS
EMI 137 < 8" 3, 8 or 135 oht
Plain
with Co-Axial Tueeter
Twin Tuweeter B
Type 350°8 ohm, 20 watt
617 R ohra, 10 watnt
3% R ohm, L0 wart
127 R oobn, 20 watt
" " CiMap. O watt

EW

e
©
-

—~UmEIe
DD
cSrohSTon

ELECTRONICS

L 5% Dualcone 8 vhm
1o wu(t
FANE 7 « 4" 3 or 8 ohm
4% Dualeone 8 ohin
CELESTION %% 15 ohm
\l)\’iTR\ 10" 8 or 153 ohm,
n .
"\l\l R l-llol I’ “5
127 % or 15 obm, 25 watt ..
o H ohm, 5 watt C/Mag. .
2} 8 ohm or 64 ohm

HCTION OF roomu'\

JALE SPEAKERS ALSO

RVE
AN \ll ABLE.
KIT FORM CABINETS -TEAK
VENEER
B oa 12« 6 owith BY, R” x 57,
or 63" am! 3} cutout
17 ~ l0 < 9 with 8% or 13" x &
cutou!
18 x ]1 ¥ 0 with 137
out for EMI 350 .
TWEETER & CROSSOVER
EMI 347 3 or » nhm C{Mag.
Cone Tweeter 8 or
Cone Tweeter & of

A% eut

(8 ohm, CN215 (15 )
CARTRIDGES
ACON GPULse

Stereo

or  GP9)1/38C

/1 ﬂ(rn-u [N axd
11 Steren vryn
I

LE% st
(.l"n./l
GPLot
S8ONOTONE
OTANC Ktereo ceramie, diam,
YT AHCHG Rlim fit, stereo cer.
am
19-T1 Stepva <r\'\ml
RER RDM Stereo ceramic

K|X5H Rtereo cryatal
HBX5M Steren erystal
X3l Monn/stereo
X5M  Mono/stereo
GOLDRING G800 .
[V
STYLI For Above Cartrilges
Sapphire
B Diamond
95 GOLDRING (IR00 (GR350
‘\eg MICROPHONES
CM20 Urystal Hamd
CMI0 Planet atick metal. switeh
crystal
DMIo  Dynawic ani-dir, ball
mirtal
b3 .okls(m ohin,
lnll metal

TW

(,O\l)I-.NSER \Hl\l- 600 ohm

. unidir,

Cassette STICK \lll\l‘ with R
(omml -n/nﬂ awiteh (43 &

1560 b ot e e
srsgge
LSS

oy
888

unl--llr.

t Jf Py
)llhl‘ \II\I l(\ Mano
wfstereo e Jluze
CASSETTES
Type Low  Pine  I'hil- Meme
noise nacle lhps
€45

(8§ 35p 40p 50p
oo 45p b55p 68p 75p 75p
€120 55p  75p 105p 110p 110p
Cassette Head Cleaner .. 45
BIB Stereo Test Cassette .. 188
AMPEX ilead Cleaner De-
magnetiser ae .. 185
PLASTIC LIBRARY CASES for 5
Reels 20p, 51 Reeln 259 7" Reeln 30v
CASSETTE CASES
Stml, Lr. l' P
85p 80p
750 £1 00
225 £1-05 £140

MAIL ORDER DEPIT) CALLERS mﬂcﬁps AT OUR

BELMONT STREET
MONTON, ECCLES
MANCHESTER Leeds

(PW,

Manchester
30-32 Shudehill
061-832 7710

Liverpool
15 Whitechapel
051-236 0738

4 New Market St.

ALL MERCHANDISE FuLLY cuaranTeep T el. 061-789 5268

0532 42708

ancvcuoll S |

Y| | O Aceen
Credit Terms for Callers

BUDGET SPEAKER SYSTEMS

1. I'r. of 10watt Sohm 2 speaher
svstemn i deluve teak vencer
cabinet I8 4 117 x 9% wired, b
plugs, £25 00 per pair.

LoPr.oof 20matt Sohw 2 speaker
ssstemm freq. Fespe
to 17,0000 pr .
cab. 2] j% \ 2 x 9 with b
cable and plugs. £20 95 per |mr

AKAI TAPE DECK
4000138 Tape
GXCI0D Caxeette

HEADPHONES

AMSTRADL HPRAA

ROTEL 430

Dom Oo
(-2

croon

o

AKAL

ABE
KO83 K711 (Black or Red) b
5
K&LLC (with Vol
control)
KO727R
hOT47
Hvi
PROJAA
l nHosLC
SPs
LEESSON E I.H TRO’%TATI(
Monosterco super de luxe 5-16Q2
Headphone Adaptor ae
Curly Ex, Lead 20ft,
IN-CAR ENTERTAINMENT SECTION
Car Causette Sterco Player and
Two Speakers |
Car 3-track Stereo I'la\'er and
Two Speakers .. .
Pair of Car Stereo ’ipcaker-
Pair of Car Stereo Speakers
iDaor Monntine

EX COMPUTER PC PANELS
4 x 2in packed with semiconductors and
top quality resistors, capacitors, diodes
etc. Guaranteed min. 35 transistors,
plus data. 10 boards 50p (12p)
25 boards for £1 (30p)
Panels with 4 Power
transistors sim QC28 50p (10p)
Oural extruded heatsinks outline 100
black anodised. Drilled for 4 x TO3
transistors. 5 x 4 x 14" 40p (14p)
Similar to above but 5 x 8 x 13” drilled

for 8 x TO3 70p (26p)
COMPUTER GRADE
ELECTROLYTICS
12,0007¢ 100v, 5 x 24 dia 75p (25p)
30,0007 25v 65p (20p)

ELECTROLYTICS
4,0007: 70v, 3,600/« 40v, 10,000;¢ SOv,
44 x 2 in dia 55p (14p)
10,0004¢ 35v, 5,0004¢ 35v, 44 x 2 in
40p (12p)
2 000,u 30v, 400/ 40v, wire ends 15p (6p)
100 piv 20A, Si dlodes 4 for £1 (10p)
100 piv 3A, Si diodes 4 for 50p (7p)

250 mixed resistors 60p (94p)
250 mixed capacitors 60p (94p)
200 Si planar diodes S50p (7p)

Min. glass neons
Reed relays mixed
Micro switches 8 for 50p (9p)
Assorted relays 8 for £1 (18p)
Papst extractor/blower fans

100 c.f.m. 44 x 44 x 2in  £3-50 (28p)
QH bulbs 12v 55w S50p (6p)

Postage and package shown in brackets.
Please add 10% VAT to prices.

KEYTRONICS
(Mail Order only)
44 EARLS COURT ROAD
LONDON W8. 01-478 8493

12 for 50p (7p)
10 for 50p (7p)

BETTER GET ‘SET

FAMOUS NO. |9 SET TRANS/RECEIVER
: TRSOISIHZ-B MHZ in 2
. bands. valve. 80T PA
/A\ .o 0'6\ Power reqs [|2VLT 275.
Va2 = Ne_,l VHT REC 500VTM. Rebuilt
£12-50, Carr. £1.
Completc station 12 VOC PSU. Mic. Cables
£23-50, Carr. £2-50.

TRS55 VHF 60-90 LHZS XTALSINC 3

3 channel 12 valve N

super Het. 12 VDC
TET6/CT52

Sync Internal Sup-
ply. size 14" x 12"

A superb Miniature Oscil-
loscope £25, Carr. £1-50.

X 7” as new £16-50
Carr #CI -25

RE[02 42/MAST {1
12—3/6” x 2 sections WIRE Y
GUYS STRAINERS in carry )

holdalt £23-50 Carr. £2. ¢
AERIAL RODS

} 37 x 1" screwed M & F
ends 10 £2 Post 75p. , |
25 £5 c.p.
AEI0I. Telescopic mast

antenna £3-75. Carr, £1-25
List 25p refundable with e,
} purchase, s :' -2

XTAL CALIBRATOR
No i0 O- .

3 10MHZ Harmonics 30 MHZ & ‘«
£3 Post 50p. .

Surplus Electronic Tradi
P.0. BOX No. 19, HITCHIN, HERTS.
SGA 8TN

VEROBOARDS GIVE A PROFESSIONAL
FINISH TO YOUR WORK

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

AVAILABLE | ROW YOUR LOC fIAILER

vEno (ucmomcs 7o
tauy e Chandies s Ford
$08 3h w Chaadier's Fard 1902
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(YOU AIN'T HEARD
NOTHIN’ YET !!

. . . until you tune in to stereo
perfection with ‘Varicap’

et f.m. Size approx,
varicap stereo tuner 81" x 21" x 6}
This elegant and practical stereo tuner features push button
*spot-on’ tuning with up to five simple pre-set stations (no difficult
tuning dial and drive cord}. It's easy ‘no problem’ construction
requires only a few simple setting adjustments with a 0.C. Volt-
meter. It incorporates NEW pre-set modules for R.F. and L.F.
circuits, this eliminates the need for the usually difficult circuit
alignment.
All this, coupled with the iatest Motorola high efficiency. Inte-
grated Circuit ‘phase lock loop’ stereo decoder and automatic
stereo lamp indicator, ensures perfect stereo reception.
The 'Varicap® is, in our opinion, THE most easily constructed
stereo tuner available which will achieve professional results.
The kit comprises Fibre giass P.C. board. elegant shimline teak
veneer cabinet, brushed aluminium iront panel, push buttons,
instructions, in fact everything you need
We also supply any of these kit components as separate items

Total kit price ONLY £28 50 (inclusive of VAT
and postage).

IDEAL FOR USE WITH THE 'TEXAN’,
‘GEMINI' OR ANY OTHER GOOD QUALITY
STEREO AMPLIFIER.

PARTS FOR PRACTICAL WIRELESS PROJECTS:

After many requests, Electro Spares are supplying lists ol com-
ponents for ALL projects featured in ‘Practical Wireless' from
July 1973 issue onwards. We regret that we cannot supply lists
for projects published belore this date.

All you have to do is send us a stamped addressed envelope, not
less than 9% x 47, stating which project is of interest to you. We
will then forward you an individually priced list of the components
required, there Is, of course, no necessity to purchase a full kit
you may purchase only the parts you require atany one given time.
We believe this method of ‘one Source’ buying can save you time
and postage—AND THAT MEANS MONEY !!

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES
ARE NEW, BRANDED PRODUCTS OF REPUTABLE
MANUFACTURERS AND THEREFORE CARRY THE
MAKERS FULL GUARANTEE.

‘P.E.’ ‘GEMINI' STEREO AMPLIFIER

The ‘Gemini' is a quality hi-fi stereo amplifier for the home cons-
tructor, featuring a genulne 30 watt R.M.S. per channel output
into 8 ohms. Total harmonic distortion of 0-02% and a frequency
response (-3dB) 20Hz - 100kHz. at all power levels.

We are continuing to supply ¢ ts for this tabul ampli-
fier., which is now recognised as practically THE ultsmate in
High-Fidelity.

We know no better unit for the home constructor—hundreds have
been supplied throughout the world.

Electro Spares have lable a booklet containing full speci-
fication, complete constructional information, wiring diagrams
and fault finding guide etc.

The price is 55p + 4p postage, along with which we will send
you our new LOW PRICE LIST. Price list available separately on
receipt of a large S.A.E

Our new Mail Order department address is set below. We aim lor
quick, efficient service—or why not pay us a call, we make all
enthusiasts welcome and there are no parking problems.

EEMI
ELEGTRONIC
ORGAN
KITS

There are four
excellent quality
Models for the
do it yourself
enthusiast

% Portable—4 octave keyboard with 10 voices, 3 pitches—
vibrato, £145:29. % Console—5 octave keyboard with
10 voices, 3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato, built in amplifier and speaker
£250-93. % Console—2 x 4 octave keyboards and 13 note
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain,
Reverberation, Percussion, Wah Wah, £406-00. % Console
—2x5 octave keyboards and 32 note pedal board, 32 voices.
Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion,
3 Couplers, etc., at £572-55.

V.A.T. please add 10°%,—show separately on order.

All components can be bought separately. Send 50p for
24-page catalogue which includes details of specialised
components plus free vouchers worth 50p.

Alsa available—WIRELESS WORLD SOUND SYNTHESIZER
KITS complete with reprinted instructions.

Elvins Electronic Musical Instruments

SUPPLIERS OF COMPONENTS TO
THE MUSICAL INDUSTRY

12 Brett Road, Hackney, London, E.8. Tel: 01 986 8455
8 Putney Bridge Rd., London, SWIB IHU. Tel: 0} 870 4949

KEEP WARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you can putin electric wiring, you can install
Amkit. The unique nylon ‘pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages :

No soldering

No ‘T' junctions

No special equipment

No leaks, no lagging, no corrosion

No structural upheaval

Just reliable, effective central heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

ELECTRO
SPARES

SHEFFIELD S11 8PE
Tel. (0742) 668888

‘The Component Centre of the North'
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Clip the coupon, and we'll tell you more.

— D N L L L  ———
To Autocon Manufacturing Co.

I Spring House, 10, Spring Place, London, NW5, 38H

Please send your brochure telling me all about Amkit.

I Name
| Address

. .

e

or see for yourself at: THE AMKIT D.I.Y. CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd).
Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m.

e - ——




the slimmest,most

elegant hi-fimodules |

ever made

Living with hi-1i takes on new meanming with Project 80 modules They
can be assembled virtually anywhere, creating opportunities to install
systems hitherto only dreamed about and never before mace practcal.
Quality and reliability are everything you could wish for Units are
mounted by 6BA bolts at rear passing through dnilled holes. cases are in
black with white embethshment.

[}

24" high, % deep
Slider controls
New circuitry

Stereo 80 pre-amplifier
and control unit

Each channel has inde-
pendent tone and volume
slider controls enabling
exceptionally qood en-
viwonmental matching to
be obtained. A wvirtual
earth input stage forms
part of the up-dated
circuitry which includes

Size - 260 - 50 < 20mm (10} . 2 ¥ Fins)

generous overload mar-

gins.  Clear instructions
with template are
supphed.

e £11.95 *UL7

inputs - Mag. P.U 3mV RIAA corrected.
Ceramic P U, Radio,Tane

S/N ratio - 60db

Frequency range — 10Hz to 25KHz
Power requirements - 20 to 35 volts
Outputs ~ 100mV + AB monitonng for tape
Controls — Press button for tape. radio and
P.U.Shders for Volume. Bass and Treble

3dB

Project 80

FM-tuner and stereo decoder

FM Tuner
Size - 85 x 50 x 20mm

Tuningrange - 87 510 108 MHz

Detector — 1.C. balanced
coincidence

AFC - Switchable

One 26 transistor I.C.

Twin dual varicap tuning
Distortion 0.2% at 1 KHz for
30% modulation

4 pole ceramic filter in |.F. section
Sensitivity — 4 microvolts for

30d8B quieting
Qutput — 300mV for 75 KH
deviation

—

e !“\\
_ ]
J

Decoder—

With gallium arsemde tuning
beacon and 19-transistor | C
Size-47 v 50 -20mm

"hae £11.95 LY
kar£7.45 U%

Project 80 active filter| Z.40 & Z.60
unit power amplifiers
2.40
Size -55 . 80 - 20mm 2.60
Input sensitivity - 100mV Size - 55 > 98 » 20mm
Qutput - 15W RMS Input sensitivity -
_— . 00 g continuous 8 € (35V) 100-250mv
Size-108 50 20mm (4] .2 . tins) Frequency response — Output - 25WRMS8 0
Voltage gain - minus 0-2d8 10Hz 100KHz £ 1dB (45V)
Frequencyresponse - 36Hz10 272KHz . - Di i m
controls minimum §"‘gdn;| to noise ratio — 0 Iét:;?st WL
. 3 . . [ )
Distortion - at 1kHz 0 03 using 30V Distortion — less than Frequency response —
HF cut off (scratch) 22KHestob H5KHis 0'1%att0Winto8 O 10Hz to more than
12dB’oct slop Power requirements — 200KHz : 1d8B
L.F. cut off (rumble) - 28d8 at 20H2 12.3% volts S/N ratio —
9dB/oct slope better than 70dB
RRP +0-69p RRP 1054p ppo + 069
RP. p
£6.95 Va7 £5.45 V37 £6.95 Ui

Sinclair power
supply b

units
PZ.8

The worlds most advanced unit in its
class It 15 a stabilised umit. Re-
entrant  current  hmiting  makes
damage from overload or even direct
shorting impossible. a pnnciple
never before incorporated in a
commercially available constructor
module Normal working voltage
(adjustable) 45V.

RRP £7-98 -079pVAT.
Without mains transformer

PZ.E 30V unstabihised

R.RP.£4:98 - 0-49pV AT,

PZ.6 35V stabilised

RRP £7-98 -0-79pVAT

Guarantee

If. within 3 months of
from us, you are dissat
refundsd on productio

purchasing any product direct
shied with 11, your money will be
n of receipt of payment Many

Sinclar appointed Stockists atso offer this quarantee

Should any defect ar
it without charqe For

1s» 10 normal use. we will service
dama“e ansing from mis use a

smalt chiarae {typically £1 00) will be made

— | | — ||

R O. London Road, St Ives, Huntingdon, PE17 4HJ Phone St. Ives (0480) 64311 Reg. No. 699483 England

‘To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid

Name

for which l enciose Cash/Cheque for £

includingV AT

Address

BLOCK LETTERS

FEB. 74
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR.

Tel. 021-327 2339

SPECIAL OFFER !

Ref, No. Capacity Voltage
H8/1 1uf 150V
HB/1A 2uF 150V
/2 2-2uF 25v
H8;2A 3-3uF 25V
H8/3 3uf S0V
HB/3A 4uf 50V
H8/4 4-TuF 25v
HB8/4A Suf 84V
H8/5 Suf 1oV
H8/SA Suf 150v
H8/6A 10uF v
H8/7 10uF 0V
H8/8 16uf sy
HB/8A 16uF 16v
H3/9 20uF eV
HB/9A 20uF 70V
H8/10 22uF Sov
H8/10A 22uF 100V
HS/11 25uF 12v
H8/11A 24uF 215V
H8Nn2 32uF v
H8/12A 30uF 1oV
H8/13A 32uF Sov
H8/14 40uF 25V
HB8/14A 4uF 18V
H8/15 ATuF S0V
HB/15A 4QuF v
H/Y SOuf (-3
HI/1A S0uf 10v
H7/2A 84uF 2-5v
H7,3A 84uf 25v
H7/4 84uF 15V

SMALL ELECTROLYTICS

Price | Ref. No. Capacity Voltage Price
;: HI4A S4uF asv sp
| HUS 80uF 16v 4p
ap | HUE 8 100uF 28V 5p
4p [Hy7 W s004F 25V 4p
4p | HI8 B 1254F 18V Sp
4p [ HI/BA @2 100uF 385V s
4 |HIY @ 1004F 63V sp
4p | HIHA 125uF 4y 4p
40| HIM0 oo 125uF 25v s
4p | H1/10A 160uF 2-5v 3p
4p | HI/t W qe0uF 25V sp
4p | HY/11A B 150uF 18V Sp.
4p | HT/13A 200uF 25V tp
2p | H1/14 B 2204F 50V 10p
4p [ HT/14A WA 220uF 16V 6p
4p [ HI/S == 220u4F 25V Sp
4p | HIISA ,, 220uF 385y 10p
4p [ HENA 250uF 4 3p
4p | He2 M os0,F 25V 3p
4p | Hs3A O 320uF 2-5v 3p
4p | Hel4 o 320uF 10V 4p
40 | HEMA (0 330uF 16Y sp
Sp | He/5 O 20uF 25V 10p
4p | HE/SA 330uf 35V 15p
4p Herg O wouF 25V 10p
49 HE/BA @ 470uF 35V 20p

|H6/9A 400uF 40V 20p
HB/13A 10004F 25v 16p
49
4p

ALL GOODS PLUS 10% V.A.T.

MULLARD ELECTROLYTIC CAPACITORS

971 ana 072 Series

Working Capa%ﬂanca Mazx. Ripple
m

Type No. Voltage Vdc. Current at 50°C Weight Price
071 15332 16 2-4 amps 1oz 15p
071 15472 16 4700 3-9 amps 102 17p
071 15682 16 6800 5-8 amps 140z 22p
072 15752 16 7500 + 7500 10-5 amps 3oz 37p
072 15113 16 11000 + 11000 13:8 amps 440z 49p
071 16472 28 4700 5-4 amps 130z 22p
072 16502 28 5000 + 5000 9-6 amps 3foz 3
072 16752 25 7500 4+ 7500 12-6 amps 4i0z 49p
071 18681 63 630 21 amps foz 15p
108 and 107 series

106 16223 25 22000 17 amps 100z £1-12
106 17103 10000 12 amps 7301 $4p
107 10222 100 2200 10 amps Sioz T4p
Type No, Voltage Capacitance Waeight Price
102 15163 16 16000 8oz 20p
104 90003 20 39000 160z 30p
102 16802 25 8000 Toz 25p
104 90001 45 20000 160z Sep

A further 10% discount on [ots of 100 of any one type.
Please calculate the weight of your order and Include appropriate postage.

Not over Ordinary Parcels Not over Ordinary Parcels
141b 16p 101b 37
2ib 21p 141b 47p
4ib 25p 181b S7p
slb 29p 221b ¢Tp

UNIJUNCTION TRANSISTORS SIMILAR TO 2N 2846 25p

1 VERO- BOARD CUTTER

20 ASSORTED UNUBED ¢ COMPUTER PANELS

POSTAGE 20p

|"PACK No. 2| POSTAGE 20p

100 i-{ WATT RESISTORS
100 CERAMIC 1 !2{ ln x1in.x ‘13 BOARDS 1 MARKED, TEST! CONTAINING MASSES OF
CAPACITORS INS, "OOO PIECES"” TRANSISTORS DIOO!S TRANSISTORS,
100 OlOOES BC108 ETC. TORS, RESISTOR!
l- CAP CITORS
POSTAGE POSTAGE 20p | PACK No. 1|POSTAGE 20p |"PACK No. 3| POSTAGE 20p | "PACKNo. 5| POSTAGE 27p [PACK No.7
"gag 100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
1 100 CERAMIC £1 100 CERAMIC 1 SIGNAL TRACER KIT 100 CAPACITORS
CAPACITORB CAPAClT RS 4 TRANSISTORISEO (ASSORTEO TYPES)
LVB YRENE MULLARO POLYESTER SIGNAL INJECTOR KIT
CAP RS CAPACITORB

[[PACK No. 4

["PACKNo. 8

POSTAGE 20p |"PACK No. ¢|POSTAGE 20p

you are purchasing the
best soldering merchandise.

These instruments identical
to those used in industry world
wide.The electronics industry

use ADCOLA for our reliability,
efficiency, precision and high
safety standards. ADCOLA
ust be right for you!
Treat yourself to the
BEST! Order on

(NOW YOU
OLDERING é&&,},’g’gm !

Please send me the following items

A L706 INVADER Soldering instrument  £2.42 O
B L646 INVADER Soldering instrument £2.66 3]
C L1676 INVADER Soldering instrument £2.73 [
D BL646 INVADER 12v Battery model  £3.35 [}
E BL1076 INVADER 12v Battery model £3.50 (
F INVADER Soldering Kit £4.73

G R500 ELECTRIC Desoldering tool £9.79

H REEL Desoldering Braid £0.76

| L686 SOLDERING stand £1.97

J L68 PROTECTIVE stand £1.31

K ¥ KILO SOLDER REEL £1.74

L 30zSOLDER REEL £0.52

M SOLDER PACK £0.10

0og

New Catalogue
Allprices include 10% VAT Please tick items required
PRINT NAME

PRINT ADDRESS

1208

Postto. ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON SW46LH
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complete down to measured leads-requires no soldering-ready to assemble

.

a
Project 605
Output — 30 watts music power (10 watts per

channel R.M.S. into 3Q).
. . R . . Inputs — Mag. P.U. - 3mV. R.I.LA.A. correct. Ceramic
No other firm has the same experience and manufacturing facilifies as Sinclair pick-up, 50mV. Radio — 50 to 150mV. Aux. adjustable
for the design and production of modules for audio systems. That is why they between 3mV. and 3V.
Signal to noise ratio — Better than 70dB.

were ab‘le ‘to introduce Project 605"> a (?om-plete pack produced specnalIY for Distortion ~ Better than 0.2% under ali conditions.
those wishing to assemble a true high fidelity stereo system at an attractively Controls — Press buttons for on-off, P.U.. radio and
economical price. In the Project 605 you will find two Sinclair power amplifier gui‘ : Rotary Treble, Bass. Volume and Stereo
modules capable of delivering together 30 watts RMS into 4 ohm Ioud‘- C?\:r?:;. matching within 1dB.
speakers, a combined control/pre-amp unit, an A.C. mains power supply unit Fro_nt pane| - brus_hed aluminium with black knobs.
and the Masterlink unit to which inward and outward connections are made. Project 605 comprises pre-
. ) i Ideri amp/control unit, two power
Wires, colour-coded and tagged with press-on clips make so dering un- amplifiers, power supply unit.
necessary. Assembly is straightforward and very éasy when you follow the Masterlink, leads and ipstruc-
carefully prepared instructions manual. Provision is made for connecting a tions manual complete in one
R pack. Post free
stereo or mono radio tuner.
+ £2.99
FROM DEALERS EVERYWHERE rre. £29.95 Vi

n [
EII II EII Sinclair Radionics Ltd, London Rd, St Ives.
Huntingdon PEI7 4HJ. St lves (048 0)6 4311
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Practical Wireless Classified Advertisements

Classified advertisements 10p per
word (minimum 12 words). Box No.
20p. Semi-display setting £8 per
single column inch. Advertisements
must be prepaid and addressed to
Classified Advertisement Manager,
PRACTICAL WIRELESS, PC
Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A
4AD. All che&ues, postal orders,
etc., to be made payable to PRAC-

TICAL WIRELESS and crossed

“Lloyds Bank Ltd."”

Aerials

. .- 1TV,

I8 element TV aerial = ==ci
%Svused by !eading ; Collou;
companies Z ertect Prtures
"%-v;e t'tx.lwpe x‘upply

7 this genume UK F

¢:ﬂil| for only £2 20. can
&l behited outside or inside.
4 Ouality made techmically
advanced design. Precision
gridreflector ehminates ghosting.
Complete with clamp, instructions
advice. Money Back Relund
Wall/Caravan Bracket 25p Low Loss
Cable 10p per yard. Plug 8p & FREE
with order maps & channel reference

D of all Radio & TV Transmitters,
SENO DIRECT TO OLPT. PWIO

= 219 Mansfield Rd. Nottingham.

BAINES for High Frequency Aerials
Full range of J Beam Aerials available
Parabeam UHP PBM 12 £3-35 PBM 18 £24-30
Multibeam UHP MBM 30 £4-40, MBM 40 £6-00, MBM 70
£12-10 2MBM 70 £28-40
Stereobeams VHF/FM SBM 2 2295, SBM ¢ £4-80, SBM
8 £7-25, 75/300 Balun £1-60
Aerial Rotators £31-50
Masthead VHF and UHP amplifiers £8 5. Pethack £4-50.
Accessories: # x 4 RAE pleasc. Co-ax 5p and 10p a rmeter.
Postage ia paiid on all aerial onlers. NO VAT to be added.
11 Dale Cres., Tupton, Chesterfield 542 6DR. Tel: 883755

VHF/F.M. Aerials. Loft Type, Ten for
£6. Roof Type, Ten for £15. Samples
each type £3. J. E. Cook, 90 Ewhurst
Road, Crawley, 23885 Sussex.

Ladders

LADDERS, ‘Special Offer’ ‘Unvarnished
triples. 9ft 7in closed—23ft lin ex-
tended. £18-90 delivered. Home Sales
Ladder _Centre (WLS2) Haldane
(North) Halesfield (1) Telford, Shrop-
shire. Tel: 0952 586644.

Service Sheets

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 40p EACH
** PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to
(Uncrossed P.O.'s please, orlginal
returned if service sheets not available.)

PLEASE NOTE
Wae operate a "'by return of post’ service. Any
clalms for non-delivery should be made within
7-days of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of Service

Sheets (strictly by return of post). Please
state make and model number alternative.

Free TV fault tracing chart or TV list on
request with order.

Mall order or phone 01-458 4882

SERVICE SHEETS, Radio, TV etc.,
8,000 models. Cataloﬂxe 15p. S.A.E.
enquiries. Telray, 11 audland Bank,
Preston.

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Findin Guide. S.A.E. orders/
enquiries. atalogue ng. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

[
.o SERVICE SHEETS - MIANUALS - BOOKS ¢
& SERVICE SHEETS 40p plus SAE. * SERVICE SHEET CATALOGUE 25p -
® OVER 12,000 SERVICE SHEETS & MANUALS IN STOCK ON COLOUR/MONQO TELEVISIONS o
® RADIOS, RADIOGRAMS, T/RECORDERS, R/PLAYERS, ETC. S.A.E. WITH ENQUIRIES ®
@ NEW BOOKS & PUBLICATIONS (Please add 10% P.& P, on all books) PRICE @
SECOND BOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES by B.B.Babani... £0.95
o 4 o
HANDBOOK OF INTEGRATED CIRCUITS (iCs) EQUIVALENTS & SUBSTITUTES. . £0.75
@ RAPID SERVICING OF TRANSISTOR EQUIPMENT 2nd, Edition by G.J.King. 1 o
. SIMPLE SINGLE CHANNEL RADIO CONTROL by R.H.Warring. 144pp .
RADIO CONTROL ANNUAL. Contains modol plans on recent designs. 144pp.
o 9 [ 4
CONTROL LINE MANUAL 4th Edition.by R.Moulton. Aeromodelling using line. o
[ IMPROVING YOUR HI-Fl by John Eari. 202DP « ¢+ saseraaasrrrosasacaarsassoannnas
@ OUESTIONS & ANSWERS SN INTEGRATED CIRCUITS by R.G.Hibberd. 96pp. . [ ]
BEGINNERS GUIDE TO ELECTRONICS 3rd. Eaition. b %’.L.S res. 240pp....... . .
[ vig PP [
110 THYRISTOR PROJECTS USING SCRs AND TRIACg by R.M.MARSTON. 146pp.. £1.40 ®
@ COMPREHENSIVE COLOUR TV MANUAL. Pi ints faults with cures on Colour TVs. £2.25
@ MAZDA BOOK OF PAL RECEIVER SERVICING by D.J.Seal. 288DD <. cveverooaannn [ ]
‘ TELEVISION ENGINEERS POCKET BOOK by P.J.McGoldrick. 6th Ed []
AUDIO TECHNICIANS BENCH MANUAL by John Earl. 182pp....... o
. RADIO TECHNICIANS BENCH MANUAL by H.W.Hellyer. 215pp.....cvcecase
@ TV TECHNICIANS BENCH MANUAL by G.R.Wilding. 187pp ....... o
@ THE HI-FI AND TAPE RECORDER HANDBOOK byng.J.Ki . 304pp ... Cieeas ®
‘ TRANSISTOg AUDIO & RADIO CIRCUITS by Mullard Ltd. 2 . 2nd Edition ....... . )
BASIC ELECTRICITY by The Technical Press Ltd. | te (€1, t t 4.2
@ BASIC ELECTRONICS By The Tochnical Pross Ltd: In & parts 221 poroatorgnats % @
‘ BASIC SYNCHROS & SERVOMECHANISMS by The Technica! Press Ltd............ £2.25 ‘
o BASIC ELECTRONIC CIRCUITS by The Technical Press Ltd......ceveeecenaraaoran £2.25 o
® BASIC TELEVISION by The Tochnical Press Ltd. In 3 parts (£1.10p each) or combined £3.50 ®
‘ XA LARGE SELECTION OF OTHER TITLES AVAILABLE AT QUR NEW SHOP PREMISES ¥
OPEN UNTIL 8pm. MONDAY TO SATURDAY . CALLERS WELCOME TO COME AND BROWSE o
: NEWNES RADIO & TELEVISION SERVICING books bought & sold (all years) good prices paid :
: BELL’'S TELEVISION SERVICES :
® 190. KINGS ROAD. HARROGATE, YORKSHIRE. Telephone (0423) 55885
..Q..........................Q.Q.Q.Q...“‘:
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Educational

CITY & GUILDS
EXAMINATIONS

Make sure you succeed with an 1CS home study
course for C & G_Electrical Instaliations, Tele-

i hnicl and Radlo Ama-
teurs. Free details from: intenational Corr espon-
dence Schools, Dept. 732E, Intertext House,
London, SW8 4UJ.

COLOUR
TV SERVICING

Make the most of the current boom. Learn the
techniques of servicing Colour & Mono TV sets
through new home study courses, approved by
leading manutacturers. Also radio and audio
courses. Free details from: International Corres-
pondence Schools, Dept. 732E2, Intertext House,
London, SW8 4UJ. .

TECHNICAL
TRAINING

Get the qualifications_you need to succeed.
Home study courses in Electronics and Electrical
Engineering, Maintenance. Radio, TV, Audlo,
Computer Englneering & Programming. Also self
bulld radio kits. Free details from: International
Correspondence Schools, Dept. 732E3, Intertext
House, London, SW8 4UJ.

ENGINEERS—get a technical certifi-
cate. Postal courses in Engineering,
Electronics, Radio, T.V. Computers,
Draughtsmanshig, Building, etc. FREE
book form: BIET (Dept. BPW.4 Alder-
maston Court, Reading, RG7 4PF.
Accredited by CACC. Member A.B.C.C.

AMIMI, MAA/LMI DIPLOMA, City &
Guilds, etc. Thousands of passes. For
details of postal courses in_ all
branches of En%ineerin and illus-
trated book—FREE—BIET (Dept.
BPW.3) Aldermaston Court, Reading
}Acgélz:l-‘. Accredited to CACC. Member

TELEVISION

TRAINING

16 MONTHS’ full-time practical and
theoretical training course in Radio
and TV Servicing (Mono and Colour)
for beginners.

13 WEEKS' full-time Colour TV
Servicing course (including Mono
revision) for men with a good elec-
tronics background.

Next session commences on April
16th.

Prospectus from: London Elec-
tronics Coilege, Department A4,
20 Penywern Road, London
SWS 9SU. Tel. 01-373 8721.




Situations Vacant

Jobs galore! 144,000 new computer
personnel nceded by 1977. With
our revolutionary, direct - from-
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £3500 + p.a.

After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunitics. Write or ‘phone
TODAY, without ébligation.

London
Computer Operators
Training Centre
T65, Oxford House

9-15, Oxford Strect, W.1.
Telephone: 01-734 2874

WORLD RADIO TV HANDBOOK 1974,
£3-15. How to Listen to the World,
£2-00. Postage and VAT included.
David McGarva, PO Box 114, Edin-
burgh EHI 1HP.

DIRECT FROM MANUFACTURER—a
com}prehensive catalogue of UHF &
VHF/FM  aerials, fixing brackets,
chimney lashings, clamps, masts, am-
plifiers, cable, etc., for the D.LY.
enthuslast. Complete with useful in-
stallation hints. Send 3p stamp to
CLAYDEW ENTERPRISES (PW), 261
Hardess Street, London S.E.24.

“FROM SEMAPHORE TO SATEL.
LITE”, a 300-page hardcovered history
of communications with 1000 illustra-
tions, is sent from Geneva to readers
who send £1-99 to David McGarva. PO
Box 114, Edinburgh EH1 1HP. We sell
books, publish orld Radio Bulletin
and print monitors’ reporting forms.

“SHORTWAVE VOICES OF THE
WORLD,” £1-70, posta%(e and VAT l1lp.
“SWL Address Book,” £1:55+1lp.
“Confidential Frequency List,” £1-70+
llp. Books and full details from any
bookshop, or in difficul write to:
David McGarva, PO Box 114, Edinburgh
EHI1 1HP.

OPPORTUNITIES IN AUSTRALIA for
Video/CTV/CCTV Technicians. Pro-
ressive company, member of major
Australian Group expanding rapidly
in Video field requires experienced
technicians in colour TV, Video sys.
tem, closed circuit TV systems inclu-
ding cameras. Top salary car
supplied, assistance in travelling and
housing. Location—Hobart, Mel-
bourne, Sydney. Telephone Anne
grélh_?m, London 636-0541 for further
etails.

Books and Publications

Technical Books -
RadiotElectronics

Handbook of Tested Transistor Cireuits. . ... .. .. £0-40
Radio Servicing for Amateurs. ., ....,... 500

Practical Radio Inside Out. . .......
Coil Ossign and Construction Manual -
Boys Bk of Crystal Sets and Simple Circuits. . . . .. £0-18
Transistor Circuits Manual No. 1. ... ...... .

Transistor Circuits Manual No. 2. . .
Transistor Circuits Manual No. 4. ...........,..

Handbk of Transistor Equiv.and Substitutes.
Hi Fi, PA & Disco Amplifier Design Hndbk
High Fidelity Loudspeaker Enclosures. ,
Transistor Test Equip. and Servicing Man

Handbook of Simple Transistor Circuits £0.35
Modern Transi: Circuits for Begi s £0-40
Sound and Loudspeaker Manual. .. .. .. . £0-50
Practical Car Radio Handbook, . .y .o v.uu.. ... £0-30
Radio TV and Industrial Tube & Valve Equiv. . . . . £040
Know Your Oscilloscope . .. ................. £1-70
Television Servicing Vol. No 1 . ... .... ...£085
Television Servicing Vol. No. 3........ ... £0-60
Television Servicing Vol. No. 4 905D £085
Using an Oscilloscope. .. .......... £0-70
Servicing Transistor Radio Receivers. . .£0-75
Television Timebase Circuits. ... .. .. £1-00

Jack Daws Servics Clinic.............. L eras
NEW TITLES NOW AVAILABLE

Manual of Electronic Circuits for the Home. . . . ..

Modemn Crystal Set Circuits for Beginners, . . . . . .

Electronic Novetties for the Motorist. ... .......

Handbook of Electronic Musical Novelties, . . .. ..

T i ised N igs for Hi Fi Enthusiast. .. ...
Fauit Location Exercises in Rad. & TV Vol.1.. . ..,

Fault Location Exercises in Rad.& TV Vol.2.,. ..
Colour TV Picture Faults. . .................. £2.50
99 Ways to Improve your Sh.Wave Listening. . . . .
Semi-conductors fromA—-2Z. ... ..............

Modern Electronic Tr ing........
104 Ham Rad.Proj.for Novice & Technician, .
How to Solve Solid State Circuit Troubles. . . . ..
Integrated Circuits Equiv. & Substitutes Hbk. . . . .. £0-715

PLEASE ADD 10% FOR POSTAGE & PACKING
FREE lists of other titles avail on request. Send to:

RADIO BOOK SERVICE
40 Elwill Way, Beckenham BR3 2RZ

For Sale
MORSE MADE EASY!!

FACY NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within a month
(normal progress to be expected).

Using ocientifically prepared 3-apeed records you
lly learn to the code RHYTHM
without translating. You can’t help it, it's as easy as
learning & tune. 18 W.P.M. in 4 wecks guaranteed.
Beginner's 8ection only £3-30, Complete Course #4 - 50
P.P.L ete. plus 10%.
(Overseas£1-00 extra) detatlsonly, 4p stamp. 01-660 2806

G3HSC (Box 11), 45 GREEN LANE, PURLEY, SURREY

TV LINE OUTPUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandy-
combe Rd., Richmond, Surrcy. TW9
2EQ. 01-948 3702.

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical dear. and materials,
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport. i

FOR SALE. P.W. August 1947-February
1974, less November 1956. P.T. Vol. 1
No. 1. April 1950-July 1965. Framfield
(Sussex) 308.

Receivers and Components

PRECISION
POLYCARBONATE CAPACITORS

Close tolerance. High stability. Extremely
low leakage. All 63v C. Plus or minus
1% tolerance: 0-47uF—S6p; | -OuF—66p;
2:3uF—80p; 4-TuF—£1-30;  6-BuF—£].64:
10-0uF—£2-00; I54F—£2-75. Also available
+2%, and *5‘%. ex. Stock.
TANTALUM BEAD CAPACITORS—
Values avaifable: 0-1, 0:22, 0-47, 1-0, 2-2,
47, 6-8uF at 15v/25v or 35v; 10-04F at 16/20v
or 25v; 22-04F at 6/10v or 16v; 33-0uF at 6V or
10v; 47-04F at Iv or 6v; 1004F at Jv.
All at 10p each; 10 for 95p; 50 for £4-00.
TRANSISTORS: BCI07, BCI08, BCI09;
All at 9p each; 6 for 51p; 12 for 96p. May be
mixed for quantity price. BCI182 and BC212 at
10p each; AFi78 at 30p each. All brand new and
marked. Full spec. devices.
POPULAR DIODES. IN914, 6p cach; 8 for
45p; 18 for 90p IN916, 8p each; 6 for 45p; 14
for 90p; 1S44, 5p each: 11 for 50p; 24 for £1.
All brand new and marked.
NEW LOW PRICE—00 mW Zeners,
Values available 4-7, 5'6‘6-8, 7-5,82,91, 10,11
12, 13-5, 15V, Tol. 't 5% at'S mA. All new and
marked. Price 7p each; 6 for 39p; 14 for 84p.
Special offer 6 off each voltage (66 zeners:
RESISTORS. Carbon film 5%. §W at 40°C §W
at 70°C, Rangs from 2-20 to 2-2MQ} in EI2
series, i.e. 10, 12,15, 18,22, 27, 33, 39, 47, 56,
68, 8