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NEW EDU-KIT MAJOR
Q Completely Solderless Electronic Construction Kit

Build these projects without soldering iron or solder

#r 4+ Transigtor Earpiece Radio. < b Teansiater rush Pull + Lntter) leas Crysist Kadlo,
v ,.‘ d Si@nal Tracer. _'_‘:”"Lme" s One ‘Cralieiator itadio
y v & 1 'Crmoaistos 11:0‘,1"' veaker 4 ' Teanaster Hegencoitlse
> S o # M:gnal Imlector. Hadie BLAWILW Haille.
] I Wavm
L4 . .o v Transistor Tedter NFH-1'N I & foi’)‘o“,uh‘w SloviaDa * u{l;nmdor Feggnératig
4 4 Teunmiator Push Full & Eietronl¢ Melronors. 4 Auwdible Conlintity Tester.
AmPuller, Y Eiscteonic Nolwe Ganerslor ¥ Benllive Pre-Auoplifier

Total Building fgsﬁm‘ - Components Include : 24 Resistac: @ 21 Cupacitors @ 10 Transistors @ 3}~ Loudspeaker o Earpicce
£7'25 (Gvecsenn # Mica Haseboard @ 3 I2-wey conneclors ® 2 Volwne controls @ 2 Slider Switches @ |
P & F #1835 Tuning Cendenser ® 3 Knobs @ Ready wound MW/LW/SW Coils @ Ferrite Rod » 64

yards of wirce ! Yurd of steeving cte. @ Purts Price List and flans $0p. (Frec with parts).

ROAMER
TEN

WITH VHF INCLUD-
I8¢ AIRORAFT

- A%, VAT K77}

NEW L

ROAMER 37y =,
NINE % *lf‘

E
z

NEW

Everyday
Series

WITH VHF 8 Tomabie Wavsbrnds,

INCLUDING = EV.5. B Trunsistors wul ¥ diodes WWLW. Poweren ?vﬁ's%‘gei:i‘:}a” 1
b " a . - T

AIRCRAFT y 41 volt Yajter . fertsie 0od Aerl. iMNlng Comichear, 4 Band, VEF end Loca)

Folume eontrol. aild now with 37 loudspea aberactive
£aae wilh red ajcuker&rille, Bue 8 % BE K U} abbroy ] SHHON slia Adrcratl Band.
Varte Peice List and Plaan uQp. Free with parte. Buiv n Perriee Bod Aerial mr MW/LW. Ubrome

e Traddistars, 9 Tuneable wevebands ag Roamer Ten.

Bullt. in tercite yerl merin) for MW/LYY,  Ietrnetabls Tolal Fr K 'ny 300 Plateal 7 amclion Teleacopt Aceinl. can he angled
ehrorne Blabel Leleseonie werin: Tor WITF mish S95. Poinh Y £2 -9 {4+ 8% VAT vy § bud rolated far prak ahort wase aud VHE latenl g Fush
I'ull autPut usIng 800 MW Lranaistors. § Tranaietorm coala (Ovariean P & F rl.28) Lodl autput usis dU0mW 1eanswcors Car aerinl sod

I;Ape :lomnll !o&kzsﬁ 10 l‘rT“..-iu'lnrl plus 3 D‘g.r!a:t-
lacgal Tubing Cenderwer with VHF eecilon Beparsis
E.V.6. Cost and Jooka e sbote 6 Traasletore aid 3 § 0750 Lo L oo o, toa ve Chlnlr-‘lu'l

dlodes Pawerdd ¥ 8 vall batlery, [ermiln rod acrisl, "
T doravraer, ste MSFILW 00rrrage, Piab ol et g oo Soutoin AIractg Case i Tiok witl wiver o)

put, Pmsin Peice Laat and clans A0 Pres with parse JErams Farte Price W aisl plans 500 {FREE with

Total £6 95 P I & Tun 44n Toda| r I"P 4 Ing 2Oy rartup.
oy L] (Drerycan Buildink £3 (T BY VAT 18y} Patal buikdin
N 3 AR g contn PFa
g“":"“g P & P rl-us) Couta (veraena I & 2145 {Overnens P & T £1.80) £8'50 T, bvp
0sts (+ 8% VAT 551) E %% Uase hid looks af abeve T Translstore snd 3 (+ 8% yAT o8p
- — - diader. 2ix =avehanda VWL, Traxler Hand, Bwe
AW, #W'E poucred by 9 volt Ltter k. Fuah Full awPut,
PocKET 4 TeleseoPla azrin) kur ahort o B oo, uiblupragar
I'sris Price List and Ky Bulll Ilans 355, Free aien it EDU_
Putts. Qveraeas P & 17 2] Oiv.
FIvE K T L ]
NOw WITH 3* 1.0UD-
ER
Baild Radios:
Ampliders, ete,,
lcom #agy atags

Total PF4las 3p
Budlding £4'0 Oreracas P & 1" 0145
diairemin.

3 demlew. tundni eondenaer with v HLF, neclian, sfbarkie
eoil for wirersit, sivving coll lou.dsheaker, v0lurns QNFQF P
and o svechanges esntrole Attcaviive all white
el prille aful eATETING ALTAR. Ajze OF* x T x 40T
upproz. Parta 1'rice 1./t and 1o 10 [Free with Parte).

Cost I B VAT 32p)
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=
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2 dinlés.  ANpfretnglbive Total Buiiling Coate

fertite rod merbel, artracth ¢ hlnck rra?d Mk I

aou rukl e, Bize by™ x 1) £2 '50 lus.

84 approx. Plane anul Parts g

Price Lint 200 (Frae «#1L purtad. {-8% VAT 20p) NOW WITH VARIABLE
|Overseas B & I £1.25) 4 TONE CONTROL

- T Tumhl Wevehamds MW,
Mwy I Bw], Bw Wi

'
L}
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Five unit
includlof mastar uoll
10 coontruct
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HOW WITH 3~ § wave lintenity. Puni Ll it put wedng 6000 trunsistors.
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£2 l75 o0 Y e MO TR ) oyt bt ogte £ .9 PP Ine 430 { enabling Loeu to he stared for fuimce e Dl for
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Totsl buflding . PP oa Ton $3p
Conkd (Owersead T &« P £1-8B5)
1+ A% VAT 4ap)

Componants iuclods:

Tubing Conlenter: 2 vValume Cogtroin: 2 Bihlar Ewilches:
Fa T'one 37 Wocing Coll Abvake: - Toraiinal 3trip: Ferrlte
Hod Aeriad; Lattery Qlipe: 4 Tux Boands 10 Traialstors;

;-

TRANS EIG"T 8 TRANBISTORS wod 3 DIODES
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Black ENObsa wits polished iuetal Innecls. Tolsl bukiag tosts

m! SL‘ St ox 20in, a\mixm. Vush puil £4' P& Tne. 88
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1 ROAMER SIX TR Y0 ORI L8 YR @ i R AT Rem Yo ISSave. -
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Llack &anobe » b polished 1oetaljureria.  Tolal I P & 1za 30p ™ <L L P S B N T e .
Hize 9 X 5} x *lin. approg. Plans ad  builbing £3'98 {Qumrneay
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BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELEGTROXICS CSKSTRUCTORE

EDITOR
Lionel E. Howes, G3AYA

ABSISTANT EDITOR
Eric Dowdeswsll, G4AR

ART EDITOR Peter Metalli
PFRODUCTION & NEWE
EDITOR Colin R. Riches

PROJECTS SUB-EDITOR
Geofirey C. Arnold

TECHMICAL ARTIST
Alan Martin

SECRETARIAL Susan King

M-634 4292

ADVERTS. MANAGER
01-634 4293 Roy Smith

CLASSIFIED ADVERTS.
01-634 4301 Colin R. Brown

Publishaed by IPC Magaxines Lid.,
Fleelway Mouwe, Famingdon Street,
London EC4A 4AD. Tel 0f-634 4444

SUBSCRIPTIONS

Publlsher's Subscription Rate lor ons
yoar to the UK 1s £3'25 and to the rest
of tha wortd £4-25 Inchiding postinge.
Ennuiries to Subscription Department,
IPC Magaiines Ltd., Cariten House,
68 6L Queen Street, London, WC2
SDD. Phone 01-242 8477, International
Glro facllilies Account No. 5122007.
Ploana siate reason for payment “'mes-
sage to payee”.

Binders {£1-34) and indexes 30p (inc.
VAT) can be supplled by the Binders
Dept st the same addrests.

BACK NUMBERS

We ragret that ws sre unable to supply
back numbers of Practicel Wirelass.
Readers are recommended 10 enquire
at & public fibrary to see copies. Re-
quests lor speciflc back numbers of
Practical Wiretess and Television only
can be published in our CQ Column.

@ NEWS & COMMENT

702 CHIPS UNLIMITED '—Leader article

708 NEWS ... NEWS .. . NEWS ...

709 TELEVISION—Coming in the December issue

710 HOTLINES on recent developments by Ginsberg

725 NEXT MONTH INPRACTICAL WIiRELESS

742 PRODUCTION LINES Products reviewed by Colin Riches

748 ON THE AIR

748 Amateur Bands—Fric Dowdeswell, G4AR

749 Broadcast Bands—Medium Wave—Charfes Moffoy
—Shorl Wave—Derek Belf

@ CONSTRUCTIONAL

706 INEXPENSIVE CAPACITY BRIDGE£ric Dowdeswell, G4AR

713 MAKE YOUR OWN PCBs—John Jackson

717 ADD-ON BEAT FREQUENCY OSCILLATOR—F. G. Rayer, G3OGR
721 ANOTHER BATTERY SAVER-—Arthur Dow

726 P.W. 'KEMPTON'—CAR STEREO CASSETTE PLAYER—PART 1
—Kejth Cummins & Tony Francis

732 TAKE 20 No. 66 IC PHOTO TRIGGER—David Andrews

T3 P.W, "SANDOWN" FM STEREO TUNER—PART 35—/ R. W. Ames
B.Sc. and M. J. Carey, B.5c.

738 EXPERIMENT AL WORKSHOP Phasze Shift Circuits—M. J, Hughes,
M.A., C.Eng. MIERE.

744 2W L.C. AUDIO AMPLIFIER—R. A. Penfold

@® OTHER FEATURES

704 SPECIAL PRODUCT REPORT-—R T-V C'TOURIST' il Car Radio Kit
709 TECHNICROSS SOLUTION No.7

736 IC OF THE MONTH--5GS TBAT30 Audio Power Amplifier..

14T GOING BACK-—Equipment of yesteryear-—Colin Riches

FREE PRACTICAL WIRELESS SCREWDRIVER (page 702)
PLUS BUYERS® GUIDE to Radio and Etectronic Components—PART 3

COPYRIGHT AND QUERIES

& IPC Magarines Limited {974. Copyright in all drawings, photographs and articles published in "Practical Wireless' is fully prolected and
raproduction or imiation in whole or in part s eapresily forbidden. All reasonable precaulions are taken by "‘Practical Wirefess"™ lo ensure
that the advice and dals piven 1o readers are rellable. We cannot, however, guarantee Il and ‘ae cannot accept legail responsibiliy for it
Prices ere those current as we o t0 press,

We regret thal wa cannot anawer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
than that given in the magarine. We will endeavour to assist readess who have gqueries relating to articles published but we cannol afler
advice on modificalions 10 our published desgns. All corrempondents eapecting a reply should enclose a stamped addressed envelope.
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ELECTRICAL SOLDERING
INSTRUMENTS

“

As used inindustry
throughout the world

~ THE INVADER

BRITISHMADE, HAND BUILT, PRECISION INSTRUMENT

‘Invader” low leakade. high eficiency protess.onal soldernng instruments
as wsedin industry vworldwide, and why not you | Precision designed
handie moulded of flame resistant material {SE1) and european salery
standards. Stainkess steel construction throughout with elements
precision wound, earthed at twa 00ints, tast run and finally llash tested
a1 2000 v Afc Low cost internally filted bits wilh 1arge range ol bit
laces tor your tuttre use Can you atiord not 1o have the ‘Invader’

MODEL 706 £288. 646 £313., 1076£3-22

}' Bit Towant " Bit 2iwatt £ Bt 27wan

ADGOLA MULTI-CHANNELLED
SOLDER IN HANDY SIZES!

Adcola have des.gned solder Packs to fulkl
ait your neads—manufaciured to B.5.1. 441
B0/ 40/18s5wg. MUlti channelled resin
cared. If your need iS small the dispenser
ar the theee oz recl will dg you «f you are
keendr 1ry the § kilo reel

Dispenser O8pP. 30z 57p. "2Killo£2:68

It makes sense touse the
best!post yourcouponnow

IS IS I T S -
ADCOLA PRODUCTS LTD. GAUDEN RD.

1LONDON SWa 6LH
VAT Hegel No 236816372

Regd Ko 442782
Piease send me

MODEL 706 MODEL 646 MODELIO76

SOLDER Drsperser oz FEEL Vi KIGREEL

Price include VAT Add 10pfor pastage and packing
Inciosing PO, chizque for £

NAME . —
ADDRESS

PW T
s N S S NS S EEEE B S aees S

678

PRACTICAL PAPERBACKS
FROM

FOULSHAM-TAE

BASIK. TY COURSE

by Gearge Kravita £1-30

NEW SKILL-BUILDING
TRANSISTOR PROJECTS
AND EXPERIMENTS

by Lauis E. Gardoer jr. £]-45

RADIC CONTROL
HANDBROOQK
by Howard G. McEntee £1-$9

TRANSISTORS: THECRY
AND PRACTICE
by Rufus P, Turner  £1-40

WORKING WITH
SEMICONDUCTORS
by Albert C. VW. Saunders
£1-35

CASSETTE TAPE RECORDERS
HOW THEY WORK—
—CARE & REPAIR
by Walier Salm £] 60

ELECTRONIC MEASURE.
MENTS SIMPLIFIED
by Claytan Hallmark  £1-T¢

SOLID-STATE CIRCUITS
GUIDEBQOK j
by Brice ¥Ward £

10 MINUTE TEST TECH. i
NIQUES FOR PC SERVICING
by Arc Margalis Et-80

TY BENCH SEAYICING
TECHNIQUES
by Art Margalis £1-45
MINIATURE PRCJECTS FOR
ELECTRCMIC HOBRYISTS
by Kan W. Sestions |r. £1-45

FM STERED/QUAD RECEIVER
SERVICING MANUA

by loseph ). Carr £1:55

TROUBLESHQOTING SOLID-
STATE WAVYE GENERATING
AND SHAPING CIRCUITS

by Ben Gaddis £l-

THE 2-METRE FM REPEATER
CIRCUITS HANDBOQOK
by Ken W. Seations  £1-90

PINPOINT TRANSISTOR
TROUBLES IN 12 MINUTES
by Louis €. Gardner [r. £1 39

FOULSHAM-TAB LTD.
YEOVIL ROAD. SLOUGH.BUCKS.

CJL PRICES INCLUDE PLP AND V.AT.

BINATION THY & MITRE 30U

nE (Hannne

Chaslerman ) Cabinet/chaseis work_Try & Mitre Square.

Deptn, Heignt & Marking ngeg 300rmm /12" Aule Sp-r-t

Level & Stanl Scriber.

CHAND ORILL (l..-yu-m,Compam pre.
{8mm)chuck . Grar s totolly erclosad

II‘TEGIQ?ED CIiACUITS

OVOLTAGE REGULATCR (Fairenilo)
OvOLTAGE REGULATOR (Signetics)

DAUDIO POWER AMPLIFIER (National) L3860

[JA-M.RaDIO RECEIVER{RCA)
OF.+a. STEREQ DECCOER (Matorala)
/G TIMER(SIgnatics)

OUAL IN LINE SOCHETS
08 pinl(Pw of 3} £0.50

uAT805
WNE 5504

£1.70
€£0.80
£1.00
CAIIRIE £1.40 S|
MC 1310 £2.80
NESSSV  ED.78

cision drill .5/187
o o . £2.90
-

14 pinlPk of 3) £0.55

TIKEYNECTOR ,ropid connact/diseonnect ta mains . Bul(t-

in pianc switches ,reon & 134 fuse.

£3.20

CLOCKFLEX AULE (ACF}, 3m/ 100 £cociSlon rule. Blade

length i0Ckah In -powet 1ebare,

Low la3nage. 178 bil {interchendaable )

3/32"bil £0.43% 3/15"nit KO .a5

{BOLDERING |RON BTAND [Anlex}.Model STI.

p,
@
TBOLDERING IRON 2% wATT (Antex) X25 220/240V.
* . s EES A
"bi b “ . Elaraent £0,9%
.

. .£0.93

£0.93

[ITRIMMING KNIFE {RCF), New ciyle, Retractabls, 5

reavy duly blasen.|den| - €0-axizl cablas. 1 £0.65
DSILCon BRIDGE RECTIFIER, 100 P.L.V./2A  £0.40
[ELECTROLYTIC CAPAGITOR, 2z, 2000 /30v £0.57
QELECTROLYTIC CAPACITOR, 8, 000uF/25v £0.63
DSILICON POWER TRANSISTOR, 2N30S5 £0.60
Plrase Lick Box _Crossed cncque/ﬂ O.torE...,,..enclosed

NAME _—

ADDRESS

|

CJL

www.americanradiohistorv.com

CJi LTP. P.O. BOX 34a. GANTERBURY, KENT.
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AUDIOTRONIC Madei ATM1
Top uluu 1,000

”%“ ot
""“' ':JFH 200

volx AC

oo aurrenl 0-|mA|’
100m =Y
04150k unrm

Dae baip! — 10 10

+ 248, Sue 30 x
60K m.
Complets wth

1ot (nadd
OUR PRICE £3.25

PEP 158

HIDKI 730X
30.000 opv. O vu
lowd pratpeton.
$/30/80/ 300/ 000}
1200V DC. 12780
120/€00/1700v a€.

tota 63dB

DUR PRICE £7.50

Paf 0p,

AUDIOTAGNIC Madel ATMS

mavemal
nitracvaly mouldad
a6 with sdawize
ahmi ldJuum-n!.

5.‘ i
Jw“?“ .' 150

{7500 o, u) 05:‘30!’

300/a00v

{5000 opv!. 6300

uNO!nOmA DC.

Apistance, 2 IG5

x 100, =10 1a +16d08,
Suppiiad =ith n.rurv

Lpacht ard o
:;::m?-: Slm m ® 73 A 2%mm,

DURPRICE £195 rarop

U4324 MULTIMETER

Hirgh wamaitivity, ovar

Inad rected
.d'f‘ z-gfnmoq"
1200y

0 33r30300mal
& AC Revimenc

25/500 ohmhl0. MSIWSME ohms/S
Mok Do beis: =10 10 ~12dE, Siza
167 & !! n £3mm  Supphed coinp
1618 with ta lwsch, Were dinde snd

inftewetianm

OUR PRICE £9.25

PEPI0R

and make no mistake

PEP 40p

KAMDOEN HM7208 FET VUM

\nnuu mvvdmﬁe

501 Wegohms
OUR PRICE
f200 es Paop

KAMODEN 360 MULTIMETEN
high vt
iy

AC 10moHm/Y
5% murror wHe,
pegrl-ad puoleci.
) H.ngu' 0.5/
25710150/ 250/
Ig?QV DEC. 5190/
5

b 1000V
AL, Cunenty
0.0ImAM S{S/H0!
S00mAM1GA
Rgsiitare .11
11107100 shmy/
W10 100k ahmi/
10/100M ohma
Decibeis 20 o
+62d8. Batk
14“ 80mm

[IUH PHICE £12.50

opersind, S-te, 180 x
wpelisd compleie with,

F B pddn

MODEL U4311 Sub-standard
Multi-range Volt-Ammeter

Sersinivity 30
DhmiVoit AT
and OC,
Accurscy 0.5%
DOe, 1% ad.
Scale langth!

30/75/1507 300/
15Dm‘f'| T Tl

1.5/3,
0!751'150}]0)”@:\\\”1 77,51 5!
30:15}1!3}3001750\1 DC_ 2 750myf
1.5/2 /7 % 115730475 /150/300/ 150V
Lomatie ul tul deviga Supp-
Vg Complete with 1rst laads, manual
and text certificanes.

QUR PRICE £52.00
MODDEL AF.106 VOM

80.000 opy, Mvror

acal® Mulnr

protaction,

0/ 173N are0 170
00, §00:1200¥ D ¢

PP Bip

B710pA 5}
#0730 mal

TMK MDDEL 117 FET .
ELECTRONIC VOLTMETER

Battery Dp-uuld
11 Mg inpul, 28

ranges Large 4%
mliror w aly, Biral

12amp.0/10Kf
1m#10m/ 160
Meagy Ohma —201o +11dE.

DUH PRICE £12.50 reraoe.

LB1 TRANSISTOR TESTER
Tes IC0 and B,
PNF/NEN. Opsrgtes I“-’

MODEL THIZ
20.000 npu Duun.\d
profecta,
selaciorn. m‘n 25.'2 5."10!
[t gl Wﬂ

C m

B0/ 250/ {000!
B A 261 250 mA

o:su:-ouanmt:\ M-gemm. -20 te
~5hdB

GuR PRICE E5.95

PEPIOR

HIDKI 720x YOM
A wersard

OUR PRICE
EB.AT
PRP 305

U435 MULTIME TER
20 0000p IR inpe

ey 0,

Scu' Zns = "0 x 8dmm. Su
puad complute with lead, crocodiie
chipa and steeb carry ing Cam.

OUR PRICE E8.75

PEP 30D

HIOK] 750X VOLT-OHM-
MilLlAMETER o,
] 5fa?¥°maoreunsm ‘ L
300/600, v OC, .
D—:illrlBIBWﬁO}lZOF o
:mursuon zuuv AC.
Cuccent: D_30/60wA/ .
1 5-'3;'!5:3m15m:un

A/ 1A, Astivange. (2
0—3!300!\ '3130“Hm\!
Decroels 708,
0 Srﬁliiﬂn snf'lzonmv

DC. 4% AC. \-

50000 ope DES, L]
meae. Guilt In nmr-tm 5¢|- 57 %
102 x 153mm,
DURPRICE E1195
TMK MDDEL TW50K
4G ranges, murcdr
scals, D l L]
Sok/V AC -
BC Voiw 0.125/

000. DL currant
290 RF2BI5/ 5
50/ 250/500mA /S,
104. Rresatenes;
08 /O 1
10 Mg shmy. —20 tp «B1.506.

OUR PRICE £12.50  par 20n

149x 117 %16 (.
3-12000v DC fram BV pattwey_

a-300v !PII:S AC. Inscructhiont suppl rad.
B it}
OC everomt B.12= OUR PRICE
T2m A Ressience [XELE YT
"&f&’gm?:ﬂkn?ﬁozﬂ \:ll;f:l::
and [nitsuchony ]]._EETTEH:NNSTDH
OUR PRICE £18.50  pee 200 Teni P o NP
TMK 100K LAB TES TER beior, Bparet
100, 0000py, 5% A4
scaiv. Buzzei e Compleia
gw(;:fu':ﬁ& wriih nelructions s,
S OUR PRICE

Vpite: 05/2.5¢ £4.50 PP 20

Ioilm} t0A. Aasinianca:

‘bomo Mag/ 100 Wing ohms,
Decibely; 0 ~43dE, Plastc casd
wgg eurwlnu hundle Srzc 190 172

ﬂURFRICE £1995  rarioe

KAMODEN TT35
TRANSISTOR TESTER
High nuslizy
Initrumant o
Tént rivarid loak
cutran! & DC
currant, Amph
fication lac or

NPN_PNP_ dicdes,

HIUKI MOCEL ’mnx
v Drwwl
D’U"\ hon M""ul r:-\c
0, 3M641
12.’30&‘601!204’.‘0‘1’

D0/1 200
1 EHA’BJ l!d’BDfEUf'ISOI
00/ 6U0L T2
15130\:!\[3!5}301301‘
150/500m AE/125 OC.
zkfzum:zmznum ms.

]

OUR PRICE £14 95  pariow

Fﬁ

JTOWTR MUL TIMETER

Faoavons AC cuerant

Ac .I:-:’BHJS&IBDDH
e 38 1o rb2as

OUR PRIGE £19.95  par 300

MDOEL PLA3E
20.000 opv DC.
8001 apv AL,
Mirrgr scala
B0 207
600V DC. 3/H/
12/R00V D
50/ 300uA/80

BOOm A
10/ 100K Mug10 Meg Ohm.

—2010 | 48 dB.
QUR PRAICE £6.97

PP ACp.

U4312 MULTIMETER
#xtramaly sturdy
ratrumant far
gunernl ehectricel
uie BE7

60/750/300/6007
900V OC & TSmv.
070 377,517 Hrsk
S0/ 150/ ID0/500/
SO0V AC. O JG0u AL
1.5/6/15N50/45 07
GO0 A1 .5/60
DC. 0/1 561151
&0/ 15/ ¢

G0 4,

1564 AC, l’.’ZDﬂJJI-Dﬂ-
aceurscy 1%, AC %,
weRnier, mirrdr n:al-
sturdy meal cairyins
Instrucuigns,

DUR PRICE £10.25

uhm o
g

PEPaOR

Ter with
m.no. acate Senwlicity
160KV, Polarnay changs
switrch Agngey 0572
1-/50/ 250, 001? OM
Yol DG
250/1 ¢ Vn

-

Model HT100B4 MULTIMETER
Overlusd protimted,
ey ‘——-}
T roul 0-20.' d
200kf2)20 M-u
OF curtan. luninunlz 5 75!750
MA/ 104, AC cyrpant’—0

W 162d8. Opevswes from z .. 15'v
Baar et Slae = (Jek 1%

OURPRICE £97.50  pee 4op

e

KAMDDEN 7Z.Z00 Multiteste:

lfcn!’ﬂoﬂ FCRY
ne

NP e Latieriey,
Complele wiath
instruetion, lasds
221my ing handle.

U PRICE £17.50

L4341 Multimeter &

Transistor Tester

27 rmrgas, 18,7 D0cps

Qvarlged po otect

Rarges 0 111 5/6/

Jureonsasadasacoy
501150/

HDDHSW AC

Currsn” 006X 57

6/G0/E{rhmA

[s.-8
0. 3’4‘3f 34r 300mA AL

Ra,

ﬁ.ﬁleﬁf?wst‘t‘m ehmu/ T Mohmi.

Batisry opergsad. Suppired complaie

weith prohes. lexds snd slosl carryping
rd- 1151 215 % $Omm,

o,
OURPRICE €10.50  pep a0

P & P 40p

'ﬁJ-!lB cn'll-JZﬂUkI
Mg/ Fiwguhms.

DUH PRICE £22.50 par jop

S100TR MULTIMETER
TRANSISTOR TESTER

14323 MULTIMETER
EorJt with B f;

om {lalar, Sunsws
for mlul rHCEIVPT

0 5!‘;'5{ I'O“g-ﬂﬂl

2. 51‘1[!“6’1‘:0“"“\! AC. D06/

0.5/5/50/800m4& DL, A lance.

k10, x 100, x 1.00%, 5 18, {804},

BI0CL, BOKL) CHNEre B

Btﬂuvsktﬁ;lrnli Siza W80 w97 E

domm SupPhisd fn Corry il €dds GO
wte With 190t laachy

I!UR PRICE £7.70

PP 3Op

H.‘]I B|IIIIRVOLT

Fnr maawsriteg AL oIt
agr snd currens vml-m-l
bnnhl hll.'uﬂ Hl

u rrat

|ﬂ."25)1 zsufsom\

Aecunm % Siza 28] x
A Jornen Camalnie

wl th tmetylug cawa, Teads

and fuse
QUR PRICE £13.50

3

P&P Jop

MODEL AS.1D00 VOM
100

Myrvor schls.
Bl munar
protecton. D73
12 80y 202300/
#0079 200V DC,
0/6/30;120,300/

BOOV AC. Df30uA/
6/80/300mAS
12 &emp. O/ 2K/
200X /2200 Mag

Ohm.-20%¢ 17dB’

OUR FALCE £172.50 Pep a0,

MO BEL 500
30,000 opv with
n-mn-u Brotect.

. Microrscale
00.8/2, N'ﬂ).lzﬁf
UL 250

100av oc
ﬂ.fZJHIF?ErI‘IWI
AC DfEOuAgﬁ."EDf

OISDH'B muulGO mmnm
QUR PRICE E1388

Case For mbove F1.76

Carr_ paid

MODEL C7202EN

4@ 00neav. DC,
100006 By AC
Misrar Scala.

£ 28/ 50, 250/900
1000:2800 v. DC.

1ersd p0:/500 100D

DUR PRICE £6.50 »&r30n

U417 MULTIMETER
Hrgh sensltivity
routument lor thid

und (aLOr 1Oy Wk
Knils edge poincer,
BEmm. minge scaly
Ov-rln-d prmeehunl‘

vr 100mV

an, 51|0,'25r5tm [ 25
v DE, 0.5/2.5/10/25/500 250.'
B00/1000V AC. Curcanl. SDui/0.5!
1/310/50/250m AT 1 /SA D, @.35¢
0.5/175110/50/250mA1 1 /54 AC, am
atanck!  0.5/10/106/200 obmiy 1/3/
303004 ohmis. Dacabels: —5 10 0GR

Ol e o
gﬁ[]f|2f3

Tunl-ﬂur tester memures Ajpha, Beta
W |CO. Cofplets with bnisuctions.
Ttovicy and leads

DUR PRICEL19.95 ear 25,

Bartery opatsied. Siee: J0 x 115 5
MWenm_ Scipptiod In carry ng case com-
plete with laeds

OURPRICE £16.50

P&P 309

SWR METER #odz| SWRI
Heney SYR marer lar
frenamittar amienna sgn-
meni, with buil i $rabd

#DOEL C7206F

39,000 epy OC

15,000 cpy AC.

&/2,/16/80/100,800
C. 47

srgngth meter, Soed ey
5%, Impodarts 52 1na|:
aiar 1000 OC. Full

= u¢S recHBN Cotl soal ¢
anlonnn Sull ELE-

OUH PRICE £4.25 PAP 30p

Juw‘onmA zo’w +83dB
DUR PRICE£8.95 P& Paoe

ALL PRICES
EXCLUDE V.

www.americanradiohistorv.com

T
Also see loliowiny gages

679
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CIs PULSE DSCILLOSCORE
For dispiaY 6f DU - werpe,
and pet nu\-.-
farms sn_siecTre,
circuns VERT, AMF
Bandw d1h 10MH2.
‘mns-!wllv it !ﬂokﬂz
ARG/

VA
HOR. AMF Bnnd
widTh: S00H:.
Sensivjty ay 1000 Hy
VAMS/mem” 0,325
Praset 1rigyeead Tersap
1-3000uase  Frew fUnning 20—?00
hHI 1 fine Fhregas Cahhllmvp
7?20 0 3603 410men. 115230V AC

OUR PRICE £43.00

Cara. paid

MODEL MG 100 SINE SOUARE

WAYE AUDID

GENERATOR

Aongs 18,

220 0me Sine
Wiyy 19:.100.000 M Souma Wawn
OuIPuy Sinl & Byutis wove 10w P to P,
Rire 180 x S¢ a %Wrmm Dewrsuon
226/24Cw. A C
{IUR PRICE £19.95 P&P Zop

£AL] REVERBERATION
AMPLIFIER

Sell Contamal,

Lrananariar 2 )

b itery npeeaied To -
Smply p\u n

micsuph: itar wrc, and am,,.l "

your gmplihps, Volume towral sad
dugtn o1 reveiberaton contrl Bem-
walnut ciebinel. Y64 & 77 5 108mm.

DUR PRICE £7.50 PSP Mg

RUSSI AN C118 Douhle Beam
0SCILLOSCOPE

5 MHz Dln b
Ses

Tand ¥7 |
T
w1 m.ul--a':m. wa ‘
Fror nynning time
SOH.— 1My, L‘l

B Vs e

Caimrmity and smBlude Cotibarios.
Sapp Hed cOmPlaty with ol BCEPIROGEN
snd lotiFeciron maman

OUR PRICE E87.00

Carr, Pad

MODODEL FE15
GRID DIP METER

-
X

Froquanc

2200 Ha ‘sum.
i ain coshy, 500u i
metas. IV baligry

B i
DUR PRICE £1385

fAP D0

SPELCIAL
BARGALN!
FERGUSON
3406 MI.FI

SPEAKERS m

High quality Z wey Witaker o ftams.
25 Watrs 4' hms lun. Vb2
Saw: bl x 140 # I95mm. aplrox.
Woed gain Linah with blck fronts

DUR PRICELZZ.50rm rar oy

SPECIAL PUREH
RECORD UECK PACKAGE
by Famous Manuvfaciuret

GARRARD 5P1h MeA 111 nnk
GUOD cartridye am lviurkoas plintn

~ith & Sleai
OUR PRICE E13.350 0 750
GARRARD 5PZ5 Mars 111 Raceed
duth l1iaa %5 W04 Cu.tridae

DUR PRICEL9.95pr e ruap

SPECIAL OFFER! SAVE DVER 50%
Sl

AMSET RAD RO 2 Sreron amplifing
T walls per chennel (v, Inpuls
lar tuna: tepe, Phonc, HeadBhone
sccket. b price £29.95,

OUR PRICEC12 35 + & P 6Op

TEN0Z1 Steren Listeming Suuon
Far balentiig
and gein wigction

onsl e
tmmn Por aierea
!wm:hl o .
gam ¢on u;ll windbary on &1 slide

dwrich, $1908% headPhone wrthat,

DUR PRICE £2.25 PEP Ibp

POWER RHEDSTATS
High guaiity teramic
censtruchion. Wand-
ing1 webedded in
[1Feous aramal.

fo

S-nr- hale tim a0 %™ diamater snatre
QU enlities oy alable

Hravy uty st
L0 Hnuous
rusing.

LH025 STERED HEAupnaNEs
:n,..""' m};'.'adw
om givces 4716 ohme

20- 20.000H

CounPitir wllh & }
tead artd @1ug. @
P& 3P

OUR FRICE N‘B?

SPECIAL OFFER! CONVERT YDUR
STEREQ SYSTEM
7040 3aUNG =
FOR UNDER [16

noe 622
Exclusive olles ol COODWIN 4-
CHANNEL CONVEATER and a palr
of ADAE 10 woit § ghr bookt halr
apardhrrn Anablot yau 1o add 4D
tound 1o your seatleg syuiem
Complers wih simpla connaction
aetsile Wormal 1etail varse £35 5D.
DUR eAICE (158D P P
GoOoDwin CONVERTER austinblo
seDeralaty L3115 ¢ b P 50p.

AUDIDFRONIC
LOW NDISE CASSETTES
5 1

¥e o 2
cen £157  £300  flon
csg £224 fa7m  £10.00
cizg £273 517 f1za
AURIOTRONIC
8 TRACK CARTRIUGES
TYPE Esch 5 19
400 85, £400 £750
G £1.15  £5.40 025
PBP Cassories 3p, Cartricige By sach
Ve RS ot vithes #OSTTREE)

25 WATT »0/78/501 0o/ oo, 1000,
2500 ohats Er.5 e 0p
SOWATT 10'90700,255/300F
12005000 ahma

£1.62 rap 10p
100 WATT 1S/ Of25:00/ 250,800
2500 ahmis. (90 Uhms

E£2.31 PBP 150

TAANSISTORISED LCR. AC.
BR,/8" MEASURING BRIDGE

A new panit
Brdor ctming
#acabian wange mng
wTouracy 0w

cunt. AE4I0tangr

EM) LOUOSPEAKERS
Modat 350 138 8" mish 5
PPN Sl
RMS Avalabla B e

15 ohms

QUR PRICE
£7.50 excn pB® 370
Rtudal €98 11 s 8" wlin

TN m--n-fcmm..r
ab—!! U0DH,. § wyr

DHO2S STERED HEADPHONES
vionderful value
and acerllgn
periarmance
tombmed. Adiwst
Ab1e Rysd Band
IAiPodence 8 shmi
0. 12 0008
Conipléle waith

Sead 60d Olug. wj

OUR PRICE £2.25

PLF JGp

Made AT B
FMTUNER

| stagas ard
double funed
diserindinalon
Forr uin wiah mant imnhheh Loven
86 - 108MMZ. Powesed by 3V batidry
QURPRICE f1350  earamm

Beasco mulliplak adeDicr £4 by axlre,

MP? MIXER-PREAMPLIFIER

S Micruphonp

inpuTs pach with %
wdawbdudl gain ng®d
cants s ensbimg 9 et
COMPIE fo muming

fanililied Hariery u\nq..uﬂ. Sirei 235
x 12 w 7ormm Inpuly, Mes 33 3my
50c; 21 ImV 800 chme hona. Mag
dmy S0k; Phona Cesdmic 1IDmV 1
Mag. Gutput 250mY 100k,

0UR PRICE £8.97

PEP 200

TE1035 Steren HEADPHONES

Low cotl weth ene:
ullont respores. F2am
rubben edrcupy o
lhI;Q:;lcdha'r!ﬂ & ohem?
mpotdence Fre
Tevporve 6HI TR H1.
Lompietm with nm-
and stre@0 |8ch pl

DUR PRICE (2 50 PEF 30m

‘Avadable B or 15 ohma
QUR PRICE £3.62 cocn Pap 350

TE16A YRANSISTO RISEU

SIGNAL GENERA!’DR
Smr[\.gts[”-manl-{z Jpmemer’

inexDenaive
ingtrumant for
the

Bixes 183 » 149 ¢ 97mm Cqmﬂllln
WTth inanuCUDns snd [00ds

OUR PRICE £8.97

PAR 10p

SPECIAL PURCHASE
LIMITED QUARTITY!
Tannoy 17 OR/8
Bass Spenhers
3 ohm1 30 wan

Heayy duly, daan
e ALFI PR,

Groug
CQURPRICE £12 B0,
Pap Bop

TE-200 RE SIGNAL
GENERATOR
AcEuwrate wide range
ngne| qeneralol

o B par. X1l sockst
on. 2207240 ac.
snth Bl ucuons,

5126 130 & 215mm s 170mm.
OUR PRICE £(7.50 vhe SOp

P5200 Rel_l.llated POWER

SUPPLY UNIT
Solie cimis Varlsbie
ouipul S_20v oC
LA o2 Am

SDHBYMONO/STERED
HEADPHONES

Voluma epntrot 100
*ach chennl, 4116 ohma
Imaedenca. Fruuoﬂ’z
rEspongg 20ky I8
Complete with Wy
coited 1as0 andd Jock Pl
OUR PRICE £4. 57

#49 30p

B|_100'| HEADSET and Baom
Micrephane

Moring taul. Idesl

1or lenBusye

enga 16 ohmirMic.
nece 106 shm

ouR PIIICE £5.9%

PEF Jop

ELECYRONIC CALCULATORS

—
Wotarry 8 iramendous range ml

batn poeket and desk cateuls
1@rstromas Tiftlc me I8,

Owing 19 ¢tha aemand It bs not
poss bte tg suglude them b 1hix
sdvertuasmant. 54 aand far pur
Istest oricw b9l or call inie any
beanch

| DUR PRICE £8.51

rren) Q.lrp\
20260V AC.
Size: 190 T35 %
ABmm

DUR PRICE £19.95  rapste

TE22 SINE SOUARE WAVE
AU0I0 GENERATOR

Sing 20ups
ta 2004cHe
on 4 bade

BGIKK) Dhpn
209/230V
AC operation. Suppliad prand new
Quaranierd, wah Inirdotion manua
and leads.

OUR PRICE £24.95 psesoo

AUDIOTRONIC LE-1024
INTERCOM

HANIMEX KRC 3075
CASSETTE RAOIO

Covers
Madium and
[ T
bande Slaar
velume snd
lonacontrols

Batyery/Malns

@Pcistion. Willrecasd

direct lromradicas through
incaAdensar microphone Com.
alate with battenies, parphana,
And Cabamttn

1

OUR PRICE £28-30  papsoe

y madi lnd hnhhsdm
lvarvy/autl th
o the nome, g M

hap

alerm. Wali or dosk mountlng
B7mem spesknr/mic gives Ehaar -
“ay Communicatlon with on/all
and volum® control on master
unit. Operatas on 9% bait Approx,
B¢ ioad

DURPRICE£3.95  rsspsp |

ARF 100 AF/RF SIEMA[
GENERATOR

Al tranpatadised
Totpm ¥ fuity
pocistie AF sing
wavs 1§H? to 220
KMz, AF square
wave 184 10 Nil)b
Ha_ Out ot

Sinm wave 1
.8 RF 1D Mz 1o
ZOOMM Oulpul

iznazaov AC oparation. Complete
rth iNteNceiamt ér1d §eads.

GUR PRICE £37.50
680

PEP Biip

TRITGN 4378 PGRTARLE
3 TRACH CARTRIDGE

E-1028 2 GPECIAL BARGAIN !
STEREOSOUNO SPEAKERS

Matched pair of
L 1

R

355 a Iax
19Cmm. ® ahms.
£ watts AMS, 16

watls paak
Complala with
Cim Joad.

SINCLAIR SYSTEM 2000
STEREC AMPLIFIER
AND TUNER

4 " O,

PN 000
2000 AMPLIFIER
Aampliher autlpst 8 wetts par
chennet AMS. Dhaigetian 1953 Lhan
0 C6%. Siicon 1ransistors. Two
gtk up plut 1dote snd 1ape lnpuls.
tope cutput and scratch hiter.
Excallont Valus Elgt £39 95

aus PHICE €27.50 »aeoon.

_Itl

2000 FM TUNER

Escallonl 3¢18£Tivit? and senar
ity Twan »elCap tunieg.
4 polc Ecrarmic r. 19 tramidiar
=larco demodulaton gising 40 g8
sepeaation Dnlortion 0 3% awipyut
Frntpsiic Vefve. List £19 96

AMPLIFIER

eomplain with

CQUR PRICE £27.50 »4 »500.
SINCLAIR1CIZ
i, V‘?
N2
paintad emsun g
Musntind board.

INTEGRATED
OUA PRICE £1.50 aseisp

AUDIDTRONIC ARATON
Sterea Headphone Amplilier
Al sl€on

s, :-lplnk
ar luhe
nputh with
Twin iieree headohona wlruli and
upeary woluma controh lda, asth
chpnnel, Opetaier fram 3Y batlery,
INPUTS. SmV gn 100mV
QUTPUT- 50mW par zhanne.
a5 P 30p
—_'1 HIGH QUALITY
{ CONSTRUCTION
KITS
WE ARE
APEQINTED
STOCK:STS AT
ALL BRANCHES

JOSTY|

All kite B cOmplgly wiih compee
Do ¢ maby 10 follow insttuclians Ind
Sovesed by il guarnies

Pant ang Paculag 150 pdr ki

AF 20 Mong amatiler £4.61
AFZE Miaer - L3 i3
AF30 Monnp-o L3.39
nF!E Emiitar o« £242

A1 m.e AmpliTvat,.. "
AFJDS\ 78l
AFiNG 2 r,lonp lmplull'l! £73s
M 160 Mt nb o - L2v8

©

[T ALELYIR d coniro
AT Z,300W 1l 1

dinmer/speed Lonrl [

ATED ¥ chanmer I cqaarpl.. 110 92

ATES I Chapm= Iighl candral. £ 18 42
[ 4]

G330 1remaoin vl 10
HEE1 D.ode deiecion, Cawi
HFES FM 1 ansmiiter. [313]
HEF 75 F M roec o L)
HE310 FM tunr. fll !:

ME325 Oelune F& oner -
HF 33D Decpde lHI]]OJJISI (lD 55
GP310 Siciao vrt-dmpliliss

fos e Wittt 23 AF3N0, . ER2 %
6P372 Comuit board. €182
GPIOA Ciucwit Bourd iyn
hi is07

N TI00 S0 tadd & WPPIY.,
NT310 Power Supply 240 ¥ AL

iyeq
s s

ar 2. 18¥ D.C a1Jampe

4 T305 Volrege conebrier -

f wpply 740V AC

Y DC_ 510wk €120

Amate lectionics by Juu' il

the prolesiionat budk for the amerer
—¢ovess the subct fram bakc prin

Cipals 10 advanted 4L ORC e A

uts. COmpéere weih cireull baard for

AE} 10 AE D Hated bolow,

OUR PRICE £3.30 ino varTI

PRP 25. piuc VAT

PLAYER WITH MW/LW
RADID [

Wiliolaw 8
etk Jldrro
Carletdge
monsuraily,
Chanes|
rrlscior
awiteh. Covers
medivm and I0ny w
Bandd Volume Ind
Exrghone sochat.
eperation.

scoatrals,
nttary/Malns

CURA PRICE£11 8% eaeson

3 1F CIDO'l

de Tun

di!z g g,

Amply outout la feed most ampiifiers

Ogoulh on 9V batrety. Covait BB

MHE Ruady buidt. resdy 1or use.
F-nun-k ralve 1o+ maney.

OUR PAICE £8.95 cLP 20p

S1Pre0 Mullinies Adapror £5 9bauten

CIRCUIF
SINCLAIR Pw]tcl 80 Modu!es

2449 Powar Aip, (¥T1
280 Foe a ...a n a
€13 94
t 7 a2
Fur Tumee [EED
$iorel Decoans (LN
PIG Powar Bupoy  {h
PZ6 bower Bupars (B a8
PIAFRLcrhucply  fhad
Voanstorpar lov £4 05
1€ 20 5rarug duep 788
PZZ0Poveer Supply il £2.45

SIMCLAIR Project BO Packages
2aZAD}Secruo B0 PTE [0 S0

22240 Srarso@orelé ch.jol M4 P
2280/ 5nerwo 0wz £30 88

www.americanradiohistorv.com

AEL 100N nulpul magr
AE2 Pre smpotilier

2EB Mookt anle mults wbralor
AE7 RC generatwr

AEB Bass Tilter

AEY Vrehie fiHer

HEINCTIA Nirer

PRICES
EXCLUDE VAT

e . -y
Sl
2hegiikREn



www.americanradiohistory.com

SEW ) PANEL METERS

SEW FANEL MLTERS ARE
3 LmEET.
&1 Rk HE

17 ENORARE |

AED AT DUR
& 183 FLEET

USED EXTENSIVELY BY INDUSTRY. GOVERNMENT DEPARTMENTS, eDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—other 1amges to order. Quantity discounis avidlable. Send tor fully illustraled brochure.

ELEAR PLASTIO MDDEL SG640
Rize: A5 x Edmm

*ltams with 2starisk are Moving Iran
type. all pthess are Moving Coib

CLEARA PLASTIC MODEL SW1D
Size: 100 » BOmm

CTLEAR PLASTIC MODEL 50830
Size. F10 2 BImm

s be L oC VL Meter

150W Al .. E44b
IOV AT ., .. £4 45
YU Meer . f4E

EOGWISE MDOEL PETD

Suzh: B0 & I4mm

SOu& . fLadB

100ud - a 10

200ua . . (405

=0ooua . £390

$0-0.50u8 ., £400

100.0. 100uA ,,  £4 05

imaA . £3.86

WOV A £3.95

WU Rtwter . €430

CLEAR PLASTIC MODEL MR 45F

Srwl 50 SOmm

CLEAR
Ste %

I’TL,;ASTIC MOCEL MR 65P

e £l

50V DL , S00méA AC

woeveoe T
ey ac o

MOOEL ED107 EDUCATIONAL METER

Sl 100 x 50 % 150mm mcluding tar

A vange of By duality
moving call lustrumene
idexl for whaul Sxgeri-
ments and gther hench
applicatione. 2™ mirror
swdle The mater mare
mint px easily socassibla
o demonzlrate mierival
warkang

BuA . . -

igus

GERY 20V OC .
50V 0f

1:0-ImA 380v DL .. ..

BEx £00m A8 A DE

5A DC Syrsov ok

paISe Sviisy DE

povgns 1/8a pC

16w BC TASA BE

CLEAR PLASTIC MOOEL MR 5P
Sze: 1202 110vm -

s55ses

v oC ., .
18 AC . .
a0y A, .
$ MEBrer lmA

ELEAR PLASTIC MOOEL MR 38P

Sue BOx ™
LT . [ABO
00UA W 845
S0 A fa20
40-0-50w i (L)
100 1900 A a0
nma o 20
1A BC {420
aA OC {420
2voc ,, . 420
50v b . 420
Do £4.2D
aA00¥ AC .. £4.30
VU Megs £3.70

BAKELITE MDDEL 580 Enlaiged Window
B0 x B0

Snzet 42 wx 4 2onin

CLEAR PLASTIC MDOEL MR 52p

Size: BO ® GDmm
5094

s00cA . .
50-0-50u8 .
300.0-00xa.

ut
Hifi

CALLINTO yOUR NEAREST LASKY §
BRAXCH OR SEND COUPOR BELDW
FOR NEW 16 PAGE HI-FI 7RICE 115T

NTRAL LOMPEN

481 DXFORD 5T. Ol A%3 Bl
3 LISLE 5T. wi} Q1437 K204
34 LISLE 3T Wit o1 4V 155
118 EDGWARE RD W1 01713 ¥739
19 EDGWARE RD. W2 QE-F31 4210
107 EDGWRRE RD. W} 01.71) 3271
J11 EpGwRRE AD. WY Di.Jh1 03EY
JaL EDCWARE A W2 01-721 445)
362 EDGYWARE R, W2 01.723 4i74
107 FLEET §1. EC4 91381 5R12
15273 SLEET 5T ECH q1.353 2833
10 TOYIENNAM ET. WD, 01337 1231
17 TOTTIENKAM CT. RD. 0F-26 3715
31 FOTTENMAM CT RD Dl.836 2605
A2/45 TOTTENWAM CT.RD.  ©1-434 0248
2503 TOTYENMAM CT_AD. 0l 40 0670

Bb $OUTH AT ROMFORD

2057204 CHURCHILL WEST,
Y¥ICTORTA KIRCUS SaUTHEHD

pLzLL:)
GT0% 512089

§3457 CAMDEN RD TiaN#RilbGE WELLS

891-13142

LEIGEBTERSHIRL

A5 MRRKET PLACE, LEICESTER
0533537874

AORTHAPPTONSHIKE

73 ABINGTON ITREET,
NOATHAMPTOM {Qpaming Movembor}

SFTAFFORDSHIRE

30 WULFRUN wAY, WOLYERHAMFTON

PG Oprirm

1048 WHITGIFY (EIITII!. glo’lﬂaﬂ

0i-631 Jo17
27 E0FN 5T KINGSTON G1-588 THal
3840 EDEM $T.. WIHGSTON  0].54 1371
31 HILL 37. R2CHMOND or 94 1441

114 CORPORAIICH IT., BIRMINGHAM
02123 3503

SDuA . . ey
3000 A Feky g P
7Dken, £3.00 1 ]
SOO-R - 22,5 P |
50050.A . 30y e
190.0 1CouR.. £I3.400 LS -
500 a oA .. 2.80
A - fZ2m
19 1ma B0
mA . £2 B0
SmA 2 5o
T0mA £2 BD
20 . £2 B0
bOma £1 80 3gv OC 1230
1C0ma . £2.80 &gv DC £2 30
150mA ~ £280 £2 30
27 60| 199ma £2 Ao €2 a0
7 60| F00ma . L2680 &2 a5
60| S09mA . L2780 £2 85
teo0| 7ICMA . £.200 £2 90
e0| 1A DC S dzen €2 30
tego| 2ADC T L £2.80 £2 3¢
FSEE| BADE L L £2BD £2 30
8 &0 WADC .. . £280 £2 90
Vo €2 80 £3 00
10V DC . £33 £ 8¢
WY BT, . €2.80 €370
CLEAR PLASTIC MDOEL SD460
Sizal 50 & 46Mm
i -
S -

YU Merer ..

o e
Woube . o ehze oA POSTAGE & PACKING 15p 5av BC Somy DC
: 180V DC 1eemV DC £2 15
240" Widle Angle r ey — — —— —— i — —— — -
1 METERS b

MW -6 B0 x 60 mm
€550 P & P1Sp -
MW B8 4 B M
591 pRe 1mp

VAMABISHT VARIAELE
VOLTAGE TRANSFRMERS
Excalent gupty st low cost. [nFvt.
20V 50.’5'8;1!. Qutpul G- 2600
MODEL $260 au:'cn MOUNTI NG

AP

25h Eee b i

E o Lod

Ea £1750 sup Sl
88 5035 L1do

104 75 £1.00

12A €35.40 £1.00

204 Easoo £1.50

iSA  €95.00 £1.50

4DA £120.00 £1.50

MODEL §260R PANEL MOUNTING

285 12,00 50p

ALL PRICES
EXCLUDE VAT

e —— e e ] S ——y —

Lo

ORDER

We oller o sucedy
and atherent

TO LASKYS CUSTOMER SBERVICES DIVISION

Audhiolrnd House, The Hyds. Lo
Pleas2 svnd rme the 10HOwing items

FOR
MAIFL

TOTAL PURCHASE PRICE

| prgIose Chedue POstal order

ndon MW BJJ Tel.01 20¢ 1321

16 Page | 1icx |
HERE

¢ Papandiary | HILFIL
PRICE
maney order _L.IE‘

1 wish 10 pay Ly Sarclaycaidiactos
and My AUrLAr

|

L

A NAME
service by prail
Gicar Aemamber ADBRESS
10 agd 8% VAT
1o tatel value of
QoGds including
Bost 9nd Docking” Signare

RopaltodhEnyion Mo 34 7534 0117 Loww Grosveanr Place Laodg: B DEX

www americanradiohistorv com

P2
— e —— — —— T — — ——— —

— ——— — S S L den den e ——E S

NO DEPOSIT TERMS
available on most goods
for personal callers

CAEIVES 10 PmE wiyUE OF 1D
ATCEPYEO FAOM PEREONAL SHOFPEAS
WITH GAANERS CARD, 4 110EA CASES
ANO $DA AMGUATS IN EXCESS OF K30
FLEASE ALLOW TIME 108 ChiarasCE
EANKEAS DARHYS aLCEFFERD

Al Prices cortasras IS 14 Ll
i ! 16 Chandr wititoul notice £ A0.E

A mamour g e
dwstot-dee Qrodd aF Cifmpadirs
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GIRG NO. 131 7056
CW.O _only. P & P 10p on orders below £5
Qistount: £10-10%,. £20.15%; lcxccpt nct itemia)
Expoct Order-enquirics welcome {YAT iree)

OHcial Orrlrrs accepted from
Educacicnal & evernment  Dcpartments
ALL PRICES INCLUDE YAT AT 8%,

SPECIAL RESISTOR KITS (Prices include Post & packing}
10EIL W KIT: 10 of exch ENd value, 22 ohms— M, a total of 570 (CARBON FILM 5/}‘ £3 58 met
I2E1 L\vj KIT: |0 of each EFL value, 22 ches— I M, a tosal of 570 (CARBON FiLM 5%, 3 T2 nct

25E 12 SW KD S of eath END walue, 22 shmi—I1H otal of 1425 (CARBON FILM 5%). £9: | ¥ net
25E12 yW KI 5 ol each EFL valuse. 32 ohmi— M. 2 total of 1425 {CAREO N ALM § o). £B-28 net
SEIR ¢ 5 ol gach EI11 valua, {0 ohms=—)M, a toral of 305 {METAL FILM 594), €2-80 net

Quec to currant world shortages, resistor kit May contalm reme wattags and value substitutions 1

MULLARD POLYESTER CAPACITORS C280 SER

HINIATU RZ CERAMIC PLATE CAPACIT

2. rach. 9-1, 30V, 5
OLYSTTIENE C PACITORS a0V 5%,

4700, 4800, ID 000, ﬁu

Miniatura Mullard Elactrelytita

250V _F.C. Mounting: 0- UI#F 0-0t5uF. 0 U}lj‘F Q- UJJpF. D MT;JF H? Q- 08B F CF—th Stab Carbeon Film, 5% PMFE—MHigh Stab Metal Eilm, 557,
P

?sll’uﬁl 5“,;? ?] ;s‘inﬁ nuF 3p. 0-1JuF. op. 0-4TxF, 9p, O 6 I2p 1uF. g . "l': pe ;_;nlg;l :-99 50?549-: 500-95¢ 1000+  Size mm
- 060 - 0-55 2-4x7-5

MULLARD POLYEST!R CAPACITORS €105 5 ERIE CF  21.1M2 1 0-75 060 0-55 39xI0°8
400V: 0-001uF, 0-001 SuF. 0 OOTIuF, 0 -0033uF, 0 -0047uE, up.o BOSBLE, O ol,.F. GF  12-IM I 075 060 0-55 5-5x16

o olsur.?mnn,;; E?i 54’ [AF 5. M?uF 0-C63uF, 0°iuF, 44p, 0 15uF, i :: :&%:; i |-s§ 132 'IJ-I 37

p. 0-33uF. I1o. uF. 1ap. N4 12 9y 4-1x10-8
legho m,.: 0-154uF, 0-0224:F Jp. 0 mm.r 0:063uF, up.o IuF 4{p, 0 I15uF, 5p. T MF jo-loM 3 1-99 181 165 &-6xl3
0 33uF, otp. 0-a7.F, Bp, O-68uF, |1p. ru L 1p. 2 MF0-10HM 45 1.51 3-08 1-75 axl7 -5

SOV. (pFy22. 27, 13, 39 47, 5¢, 68, B, |00, no |50 IHO 220, 2,70, 330, 350, 470, VALUES AVAILABLE—EI2 Ser| Iy (N i ¥
560, 680, 826, (K, ms_ ey, 3#3 (K7, 68, (uF) 0-Cl, 0-05.0°01%, 0-033, 0 047, A0 e (R e R0 (T

(pF) 10, 15, 13, 42, 68, 100, 150, 220, m. 470, 480, 1000, |50¢, 7200, 3300,

RESISTORS

For value mixing prices, please refer to Sur catalogue. [price in Pepce eachh

PRESET SKELETON POTENTIOMETERS
HINIATURE 025V Vertial or norizontal 4p each K, 2K, 4K?, (0K, eic.

o 1M 1
suamw 0-05W Vertlcal, 1% Q o 220K {2 5p cach,

{(P.W.)6l CHEDDINGTON ROAD, PFITSTONE
NH. LEIGHTON BUTZARD, BEDS LUY 9AGQ
Tel. : Cheddinzron 668446 (5td. Code D296}
CAT»\LOGUE No. 3 10p

Carbon Track 5K 1 ea 2M 0, log of tin (and K link, SinZle. 1640 Dozl Ganz 48p. Lok single wuh

2
; EE,E E;;: :f: gﬁ: 5'?.,03 He 1 switch 260, Slider Pats. 10K, [00K, 500K, temi log J0mm, 345, 45mm, 47 p, €mm, 556
2 v elp |oDuF lOV p Drob PLUGS CAPACITORS. &

3 S ELECTROLYTIC CAPACI - Tubular & Large Cana
3-3uF &3V 1P 100k 25V &lp | o IN4001 &4p | DIN 2 Pin 125 | EUEND, 132 235, 4415, 4 7110, 525, a:zs. 18110, 0750, 1€725.,
4 .}’:’F‘ doy g}: :gooﬁ: ‘;23 ol 1N4002 Tip 3Pin Ip | 3363, 25/25. 36/50, 32/35, 50/25, 160, 1C, 100425, 84p. 50/50, Bp.
calt g1y elp rowr ety 1o | i ro 8 AT ey 8 .zauf.'fion"m. e 5°°.“|%'oé's§: Sor, bae.
19uF 16V 64p  2I0uF OV :Ip Inscreion tool 730 7ip m;ggg:}o ;:mm Tack IJp_ :sop.rlsguu:iluo BHp. 2000:25. ¥0p. :.ouo{wg Tp. 2500425, Jop
I0uF 25V  &;p | b | Track Cutiee 36p S&p T ,F °°E°‘ETS 6p DDFS0. &4 p. 5000/25. 650. 5C00/5C. £
10uF &3V 64p 2200F 63y  2ip | Pins Pkt 25 22p 22p INOLS ’,F slNﬂfl 10 HI-VCLT: 4/350. i4p. 8/350, 19p. (00! 700 20p. 161350, 22p.
ISUF 18V  6ip YI0LF J&V  FIp BAItG 1os Ipin w" 167450, Twg 32350, J)p. 507150, 208, 100(250. 10p.

I52F 63Y  &3p J30uF 63V 25p | TRANSISTORS QA5 438 5Pin 180° 125 [ METALLISED PAPER cAracITORS
l6UF 40y bip ATOUF 64 9p ASIIT 16ip BC2I2L I12p | Gad? 9p|Sed. Jack  15p | 250V: 0-05.F. O-1uf, p. 0-25, n o -5uF_7ip. ruf. 9p. 500V;
B 8y &8 :Lgu“: iov o | feidd B BEZlib 170 [ oaml )Mo |ZSmmlack Mm | O-015 0 05, 66, 01 6o, 0-35. 7ip. 5 b, e 0 T,
g#: ng A3 ?gﬂu‘srp‘?:v 1o | BEIM 1k Bt lip | oa00 €p{ Phone ip | 11p, 0-022 13p.C 047, 0- L, Jsp.o-n. 235, b 47. Yo,
4] I P i 200 | BClaYy 13p OC?t 139 | Intagrated s, d Wire Mete &tp
BuF  40v P QOCLF 157 3o | BCi8  Idp QCB] 1dp | Cercuits Turin Screened Wire, Metre ip SENER bmbfs,o
6}V &lp ISCOUF6-SY |55 [ RS  12p OCI70 23p | HATOSC  49p | Sieeco Screemed Wire, Metra 12p | Low cout 400mW Told 7%
47uF HOV  81p (500MF 16V X8p | BCIRIL 12p TIS43  33p | mAT4IC 0 | Connecting Wire, All colours, Metre 2te § Allvalues E24 sacies V30V
47F 15V &ip 2200uF 10V 23p | ACIBIL )2p 22926 1ip | wA?2IC B | Neon Bulb, 90V Wire Ended Sior24m | 124 25-99 100-499 [000—
ATuF 63y 8p 33I00uF6-4V Tep | BCID4L [3p INITOY 1p | ZMN4I4 £):30 § Panel Neon. 240V Red Ainber, Clear 20p s Mo &p Sip
nn:ut.‘rlnﬂ:gmuanzl =k MULT_FMETEI _:_.Mlll NEW CAPACITOR ITS
Ang <y Plur 1ci0la. 7 Rankes plul Teantistor Teiler, S i . 0.
tor 20.000d Volt, 16,7006 {Volt. Ouarload Brosecicd. S B s ey (R B Gl cot e O
vd 51000V in 7 ranges 1 Vde—0- 1B00V in 8 ranges. . N ‘ " ‘ = o
Yec—2 ' 5= 000V in & ranges Vac—I -5—=750V in & ranges, <196 Kn—TubuIar Dolre\wr. 400v. 5 of each vaiva: 0°01.
lde -0 °s*_5§‘,’,"‘“ inSranges 1de—0- 0860 0-022, 0:047, 01, 0 2uF. 2 of O 47uF,  L1'30 per,
aristance —IMg in 4 1 < € Ki I .5 12 . 47,
canges. , Reststance 1K1 M3 in 4 ranger. "0, T, :‘?n“."fr fotaaF. 1200, 47500, 0 0148 41 56
arscelllr:x?é‘:". lfF.S.D‘ 1o Accur-ir:;do—l Yo ac~—4% 0l £.5.D net-
—I KHz an hee—1 S0 X rangies, . Q o
KHz (A, M.) 1t approm. | Volt, Size—I1% % 215 % $0mam. mvnfig=rn_llgl—Tu§u'ls|—nme‘ll caze. 3 of esch value: D-05, 01,
Size.—l60x %7 x 40mm Camplete with steel carrying * TuF. AsH
Supplied Complera with Chrrying Case. gest l@ads, and battery, 500V Paper Kit—Tubulir metal cate. 3 of cach vaiue: 0035,
case, test leady and battery. FPRICE £10:30 net o & p 30p. 0-05, 0-1, G-235, 0-Suf. 90 ned.
FRICE €830 net p & p 25p. U415 U440 IOOUg ol;lspcor :izo--;l'uFbula(rl manl case. 3 mach value: 0-0),
-0 . 110 nez,
MULTIMETER U434 MULTIMETER D431 - -
M Ranges HIZM sansitivity, 313 rangesr Knife cdie with micrror seale 5-baC PAMNEL Dale Pen Phg
20.00011 /Yol Overload praocected. 20,0000 /Valt, High sccuracy, mVdc_75mV, METERS Hexpert” solder gun £6:-38
Vde—0 6—1200% in & ranges. Vdc—1-5.-630Y in 9 rantes, 5:DeC L2014 ). e Wire pack 5 ¥ 5mtr. 17p
Yac—3_0GV in @ ranger. Vae—1 5 400V in § ranges. T-OeC), NEATESS Diode pack (Ga) 30 for un
16 Gl 06—JA in 6 ranges- |gcetll— 1 20 mlcrotmpn in 2 #DaC “'A A ackion 00'T ¥65pF  9ip
lac—0-J—3A In 5 ranges. |dc—D " B—1 500mA tn & ranges. g £4 30 | S00uA o Sor, 1ooF 1907 S35
Resistance—25Q —5M12 in § ranges lac—0 -6 1500mA in 6 ranges. #DeC "B [rA Al 20pF, 250F, S0pF _ Wp
Accuraty—dc and A— 145 of F.5.0. Reritance— 1KQ —1MQ in 4 ranges. 8 lsha m 50pE. 75pF, 100pF 98p
ag and o % af F.5.D. db 1cale 10 to 4 12db, 10mA L3-75 D.\.canloo.m.
Site— 67 x 98 x 63mm. Accuracy—de— 4%, ae—14%, ANTEX ™ 500p £1°1%
Supplizd complciv wilh storage case. Sizc=—I15x 2/5 % 90mm, SomA LED. T L 0% 5 for &4
teic Inads, 3pare dlode, and battery. Complete with stecl caffying cate. conido -4 | 198mA Panci fholda’ 4 coleucs
FRICE £0-95% new b & p 25p. test (eads. and batter: CNz40  £3-01 | S0C0mA Swichy, |[P11W, 1P8
L U4124 PRICE £03-4D nit p ﬁp 308, X325 £2-01 | IA w . APIW  SPAW Jﬂvﬁ

Tystam  ever de-

small  pares

<Ompanants :
sistors, capacito
dindms, tra

Erawert have labal
slots hava
spuco dividers. Build up any
31Ze cabinel for wall, bench or table top.
SINGLE UMITS (S'XII‘xIF) £X- Dﬂ Doz

LE UMNITS £3-50 Cozen- TREBLE (JD) £)-50ior B
DOUEL! TAEBLE £4-90 for 8,
EXTRA LARAGE SITE ('SDU i‘ 50 ‘ﬂf B,
Carrwie 40p. Orders over £10
QUANTITY DI!COIJNTSI 5"/. ln t fay orders over £15
Tiﬁ ovar £30, |0/ nvpr £50, Quotations for large quantitirs.

T TO TOTAL REMITTaANGE.

LOMDON Ny 2 01-450 4844

E\_"P

s ] |[COMPLETE NEW RANGE

We have a new range of low cost frequency counters
and frequency standards, net to mention our instrument
cases, metal boxes and Eurlthmic Loudspeaker systems.
we supply calculators from £11-00 up + Books, Digital
Clocks, HI-Fi Componenis, Quadraphonic Records and
Kits, Dolby units and Uher Tape recorders. Qur lists are
free but postage wouid be apprecialed.

fl Alnﬂ.mé (Dtph FWId), |24 CRICKLEWOQD BROADWAY, TEL: HARLOW (STD 0273) 25457

Studio tlectronics

P.O. BGX 13 HARLOW CM18 6SH ESSEX

682
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no extrus

all prices inc VAT
FREE delive

AMPLIFIERS
Teleton SAQ3IOF 8 8§ watt £17-00
Rocel kazll £41-95
RAIII £54-95
RAGII £84-
Lezk Delea 30 £54°
Samiul AU €48 -
ALSaS £74-
Linclair 2000 £34-
Sinclalr 4000 £45-

TUNERS & RECEIVERS

Leak Delta FM £58 7
Sintlair 2000/4000 Tuner £34-
Rocel RT211 £42-
Rotel RX1504 Tuner! £59

€49
£84-1%

£9%-50
£104-95

Amp.
Rmel I52A

uo AMIFMIMEX
310 AMIFMIMPX
I50A AM[FMiMPX

RECORD DECKS
SP15 Mk 11 £11 oo
Garrard SP2S MKIY €12-95
BSR MP&O cil-00
B3R [nvicta P & C/SCTM €895
Garrard
SP2S MKIVP & CG/B00 €1 -00
APT& Module fJo-00
Goldring GLTEP & C
80GE £59-95
Canngisseur
Kit £13-50
BD? Chassis/3AU2  £31-E0
[1F] £14-25
£5-95
TAPE DECKS (Josurance 1:00)
ial
£93:93%

al
4000DS Reel ta Real
400005! Reel ta Reel

172 I L Jpecnl Offer
GXCel
GXC3QD

€830
Akai CRBID B-rrack Rec.
playear

SPEAMERS
Chastis SPoakers
EMI (Plain} 1 3in x 8in,
3, 8 or |15 ohm Bass unit £2
with Single Tweeter
|only Bohm) £1-
with Twin Twaeter £3-
Type 350 Kit 15 watt B ohm £8-
13in x Bin Bass unic
15 watt B shm
Bin x 5in 5 watc 3. A or
15 ohm £1:
8in % 5in 10 watt
Dual¢anc B ohm
647 10 watt B ohm
fin M0 watt B ohm
I2in 20 watt B ohm
Fana 810 4 or 15 ohm
Fana Tin X 4in J or 8 ohm
Elae Bin B ahm Dualcone
Elac 10In B ohm Pualeane
Goodman 64in 8 ahm
Duaicone
Bakar Group 25 |2in 8 or

15 ohm
Adastra "Top 20" |2in
2% witr 8 or 15 ohm

Adastra “Hi-Tea” 10in
10 wact 8 or 15 chm
Alse 5in 8 ohm speaker
24in 8 or 64 ahm
speaker

£0-99
£0-50

WHARFEDALE SPEAKER
BARGAINS

Denten | pr. £16-75
Denton 2 pr. £3000
Linton 1 pr. £38-95
Glendale 3 pr. £58-95
Kingsdale J ea. £40-95
Dovedale 3 ea. £41 95

KITS
Linton 2
Glendale 3
Dovedale

£19 50
£33 %5
£53-95

SPEAKER CTABINETS IMN
KIT FORM (Teak Veneer)
| 2in x Bin x &in

{Bx50rT x4 curpur) £2-50
14inx [lin X 9in

(10~ Bx5, 87, 61" & 3} £3-75
18in % i x in

& % §"or 13x8)
22in x Min x %in

127 & §”or 13 x8)

£4-50
£6-1%

TWEETERS & CROSSOVERS
EMI 34" cjmagnec in 3 or
B che £1-15
Cone Tweerer 10 watr
9 or 15 ohm [K2006}
Cone Tweeter 3 watt
8 chm (1€2003) £1-55
Harn 'I'wee:er @ chm
(K200 £6-50
Dame Tweclel' 8 ohm
(K2011) £5.50
2-way Crmmvers {CNI).
CN1B, CHM216)
Toway Crnimvar {CN3B8}

£1-50

£1-20
£1-75

CARTRIDGES & STYLII
D/D
Care. Suyli
ACOS [ [
GP%1/25C or 3CS
{ster. comp) (1]
GPI31 or 951
ster. cryst. {35
GP94[1 ar 9611
ster. Ceram. -75
GPI0L cryst.
comp. |+ J—
GPI04 ster
ceram, ‘78 1-15
BSR
X5M or X5
cryst. coma. i
$X6M or $XeH
crvst. STer. Q-]
SCSM ster'ceram
SONOTONE
GTAHC or
ITAMCIG
(Ciam.}
1509 Maknetic
AUDlo TECNICA
T55

EMPIRE 999 REX
GOLDRING
GHESO

1:25
| 15
125

195
1.95
699

4-75
550
10-75
B 75
29-95

M55E

M75ED Type 2
MISE] Trpe 1
VIS Type 3

MICROPHONES

UD130 50K/600 ohm
‘uni-dir. batl merat

D47

Condenser Mic. 800 ohm
uni-dir

Casserte Stick Mic, with
R{Control

Mic-Mixers Mencfstereo

AKA| ADM 14

HEADPHOMNES
Ratel

RH4C

AH 630

RH 700
Kesy

KeLCQ
Sanwf 5510
"Headphone id:pcor
{Junctlen box)
extension lead 20t curly £ 15

CASSETTES
C40 CsC CSOCII0
Low Noise — 35p 45p 55p
Philips — 55p 75p 110p
Memorex 65p 73p 110p 155p
Ampex (3600 45p 55p TOp 9%p
Ampex
(10.20+] sip &5p #9p 135p
Chremium
Diaxide — 9%p l40p
Casette Head Cheaner
Ampex HeadCInnerDemagEI GS
BIB Sterco Test Cassetee  £2015
Cassecte Racks (hold &)
Casserce Rotating Racks
{hold 20
Cassette Carrying Case
(BIB} (hold [2) £1- 40
8.Track Cartridge Blanks
Cé4 T30
Ampex Bop 9sp £1-10
X tra.:k H/Cleaner
Demagnetiser
8-track Carrying Cases
(818)

TAPES & CASSETTES
S5tnd LP DP Cases

Sq S3p 45p 1'00 10p
53 45p 8&p 135 15p
T 80p Ildp 1-85 MWp
High frequencyAmpex

5 — 1-40p |-55p
7" 1-90p 2-95p
AL Mﬂal Reel 7° 3

£31-50

£l .90
£1-45

| High Quality
Conatruction
Kits, stocked

ot oll brenches

| Send for
| catctlogue!

CALCULATORS
Sinclair Cambridge Build £19-95
Scientiflc £19-95

SINCLAIR PROJECT 80
Srereo Prae-amp. £y
Active Filter Unic

Z40 15 waty Amp

260 25 watt Amp ;
P1S Pawer Supply lor 246 £4 98
P26 Power Supply for 240 £7:
P28 Power Supply for 260 EF-
FM Tunwer £l
Stereo Decoder

Q16 Speaker

PORTABLE RADIOS
Vega Jade
Vega Zircon
Vegs Sapphire
Vega VEFI06 €139
Micado LM/MWIFM/SSW €18
Murphy
B833 My IVHF £y
BASId LW/MW/VHF
M/Bare £18-
MASH3 Head Set
Radio LW £7-
Bush
VTRISS LW/MwW/VHF £11
VTRI2T LWMWIVHF £15-
VTRITE VH MWRSWI
AIR MJ’Bau -
¥TR |78 LW/ MYW/VHF £I3-
YTRIBE LW/HW/VHF}
28wy MiBar £3):
BY566| LWIMWIVHF £14-

CLOCK RaDICS

Bush CR 128 LWMYY

Bush CR232 MYY/VHF

Murphy MYS600
HWYVHF

£)3-
£24-

£

CASSETTE RECORDERS

Murphy BAZ06 £16-
Bush TP6& M]Bau #1258 -
Murphy BA2OO M/Batt £11°
Bush BT8504 {miniature) £25:

RADIO CASSETTES
(Mains/Batt.)

Micado BISS AMIFM £15-95
Murphy BA209 My ¥ HF £)3-50

STEREO RECORD PLAYER
& SYSTEM
Bush SPRSS £17-50
Bush 5PRS% £31-50
Bush A0S £56-50
Hanimex H101 £19 95
Hanimex HRC5060 B-track
AMIEMIMPY | Speakere| 1695

CAR AUDIO
Bush Car Cassette BTASDI £36 75
Hitachi Car Radin
WHMTOZR LWIMW £16-50
KHI510 Lw/MWIVHF £11-50
Hitachi Car Casserte
5114 £45 00

ALL ITEMS SUBJECT TO
MANUFACTURERS INCREASE
ANO AVAILABILITY

PERSONAL CALLERS
WELCOME

H 7 ; Manchester
Mail Order Dept 30-32 Shudehill, tel 061.832 7710
Belmont St, Monton, Leeds
Eccles Moncnester 4 New Market St tel 0532 42708
' L ]

Liverpool
Tel: 061-789 5268 lsvw{m?techapel tel 051-236 0738

ELECTRONICST
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‘ON A BUDGET
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o L
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NOW BUILD YOUR DWN

PUSH BUTTON CAR RADIO

Easy to assemble construction kit comprising fully
completed and tested printed circuit board on which
no soldering is required. All connections are simple
posh fit type making for easy assembly.

Fine tuning push butten mechanism is fully built and
tested to mate with printed circuit board.

Car Radio Kit£7.70 + 55pp & p

Technical speciﬁcation i

(1) Qutputd watts R.M.S. output. For 12 volt
operation on negative or positive earth.

(2) Integrated circuit output stage, pre-huilt three
stage IF Modele.

Controls volume manual tuning and live push

buttons for station selection, illeminated tuning scale

covering fult, medium and long wave hands,

Size chassis 7” wide, 2" high and 4%"* deep approx

The T0urist b it ror the expenenced conslratlar
If you ¢an solder on a pranted circeit board you can build this madel.
Same technical specification as Tourist Il

Price £6.60 -+ 55p p & p.

Speaker including baftle and fixing stop £1.66-23p.p&p.
Car Aerial Recommended — fully retractable and locking
£1.37+20p. postage & packing

QUALITY SOUND
FOR LESSTHAN

£20-00

Stereo 21, easy to assemble audio System kit. No sofdering required.
The unit is finished in white P.V.C. and the acrylic top presents
an unusually interesting variation on the modern deck plinth.
Includes:~ BSA I ypeed deck. automatit, manual Facillues 1egether with ceramic tarkidge.
Twao speakerd with cabinets.
Amplifie: modulo. Ready built with controd panel, speaker leads and Tull, easy to follow assembly mstiugtions.
Specliications: For Ihe techn taliv minged:
Inpul sensitivily §00mY. Aux, inpul sensibvily 1i0mV. Power output 2.7 watts per channel.
Qutpur impedance B-1% ohms. Steren headphone speheq wilh aulomalic speaker oilaut, Provision io/
avriliary inpuls - radio, tap® etc., and outputs for taping dises_ Ovarali Dimensions, Speakers apprax,
163% x 8 % 4~ Complete deck and cover in closed position approx. 193” x 12° x &,
Compizteonky £19.95  £1.50p & . Extras if required. Opsional Diamand Sih £1,37,
Specially selecled PaIr of steren headphones with individual level controls and padded earpieces to giva
ptimum performante. £3 8§

Elegan szIF selector oush button player
for ysa with your siereo system,
Caompatitle with Yiccount Hl sysrem,
Unisound module an the Siereo 21,
Technical specification Malns input,
260V, Quiput sensilivity 126my
Comparable unit sold eleswhese al
£24.00 spprox. Yours far anly

£H.9+9I]pp&p.

For the man ﬂhu winis to design his own stereo’— hete’s your chance to start,
with Unisound — pre-amp, power ampfihier and control panel No soldering —
st simply screw together. 4 warts per channel into 8 ohms. Inpursz 120mV
{for caramic carwidge). The heart of Unisound is bigh efficTency LC monnlithic
power chips which ensure very low distarhion over the audio specteum.

240V, 4C only. £7.64 + 55p p &p

www.americanradiohistorv.com


www.americanradiohistory.com

COMPLETE"
STEREO SYSTEM

20 WATT
SPEAKER SYSTEM

System comsists of 2 137 2 87 (approx)
alipticat wooler unit with a 8°% §5”
{approx. ) mid range unit incorparating
parasitic twaeter and crossoves
components.

Technical Specilicatian:

Baxs Uaht

Flux density-100 K, speech coil-13*,
Gone. Triple [aminated paper with
P.V.C. surround.

Mid Range Unit

Fhux density-33K. speach coils < with
parantic twebter.

Pawer Hendling

70 wans R.M.S.. impedance — § ohms,
fregquency respanse 20 Hz 1o

12.000 Hz.

OUR PRICE
£6.60. Complete

+9llpp BP»

g

System1. £51-00

40 Watt Amplllier. Viscoont M-
Syseam | includes:

R102 naw 20 watts per channel.

Viscount I ampliker— volume, bass, trebiz and balanee controls. plus swittkes for mono}

steren on foff functien and baas and tebla filiars Plus headphone socket.

pecilication

20 watts per channel lato & ohms. Tolal dislartlan & 10W @ TkHz 0-Y%. £.EL7 {for ceramic
cartndges) 150mV inta 3 Mep. £.U.2 (for magnetic cartridges) 4my @ 1kHz ima 47K, egualised

@ithin 1B R.LA A, Badic 150mV inta 220K, (Sensitivities given a1 fufl power}. Tape out
tacillties : headphane sacket, power aut 250MW pet channel. Toqe controfs and filte:

+12dB to—17dB @ 60MHz. Bass filler: §dB per octave cut. Tiehle contral:
1208 10 -120B « 15kHz Yreble filtg) 12dB wer octave. Signal to uoise rata :

{all controls at max.} -48d8. Crosstalk betrer u.an 3548 on all inputs. werlvad characterslics
1"x9" %

chatatteristics. Bass:
tietle

better than 2848 on all inpuis. Siza approx, 1

i

Garrard 5P 25 Mh 1l deck with magnetic canndge de lyne plinth and hinged cover.
Twa Duo TyPell matched speahers — Enclosure skze approx 17171027 6°
in simulated teak. Orive unil 137 » B with patasilic iwgater. 10 walts handkng.

Complete System £51-00

System 2. £69-00

\llscuunt I mem phitier (As System [}
Garrard SP 25 Mk IIl dack {Ax System I
Two Duo Trpe 1)

matched 1peahers - Encloture Size approx. 27° x 13* x 113”7

Finishad in teak veneer. Orive units 33 ° x 87 bass driver, and lwe 37 {apprax.} weeters.
20 walts R.M.5.. § ohms frequency tange — 20 Hz v 18.000 Hz.

Complete System £63-00

PRICES : SYSTEM {

Yiseount I A10Z
amplifier

£2430--{1pbip

2 Duo Typa Il speakers E14.00 4+ £2.20p 6 p
Gatrard SP 25 wlth N

Mag. carlridge
de luxe plinth

PRICES: SYSTEM 2
Viscount Bl 102

amplifier £24.20 + f1pbp
2 Do Type il speakers £39.00 4 E4.0Dp B p
Garrard SP 26 with

Wag. cartridge
de tuxe plinth

and hinged cover L2100 + £0.75pkp  and hinged cover £21.06 -+ f1.76php &
total: £59.20 {otal: £84.20
Avzilable complete for omly @ Available camglete far enly
£51-00 £69:00
-—EJSDpo +E4009&|’

157 14A/780 BASS UNIT
Bass unil on 2 igi0 diecwss chassic.
Supenor cone material handles up ta 50
watls RMS. and is treated to give a smanth
frequancy response. Resonance I H:z flux
density 360 000 Maswelis. Impedunce at

1 kHz is & ahms. 3° voice coll.

Recommended retail ptice £40:89,

OUR PRICE£18-70 +£1:50 p&p

I

FOR DISCO PAGEAND DETAILS OF HO W T0 ORDER — TUHN 0 VEH...

www americanradiohistorv com

<

950

L O KiT

Five matched speakers and crossover upit
lor handling up to #% wails, hiequancy
response hrem 200 20,000 Ha.

Huge 19 < 14" {appioz.) high effitiency
Boss- Speaker with 16.500-gawss magnet
built an @ heavy dizcast bame.

The tour 10.000 gavss lwemters. asch 337
t13, appiOk., are fed by the crozsaver which
trilically adjusts uignal laf maximum
hdelisy. Impedance 3t 1 kH2 is B ohms
Bass ceil 27, othass 0-9°,

Recommended list price F44-00

Special Offer
UUR PRIEE E19 50+£1-50 p&ll



www.americanradiohistory.com

TECHNICAL SPECIFICATION :
Pre-smp — Quiaul - 200mV. Auxikiary inpuls — 200m¥ and 750mY inte 1 meg,
Micirput=6m¥ into 100K 240 voiL opevalion.

Yurntables capacity— 7" 107 o7 12" records,

Rumble, wow and flutiar — Rumbde - Better than -35d8, Wow — Bellef than
0.2% Flutrer - Barler than 0.06% (Gaumont kalee matar).

Finish - $atin black mainplate with black lurntabla m31 inl3ig with brushed
aluminium tiim. Tenearm and contrels in biack and brushed aluminivm.

DISCO 50

45 WATT R.M.S. MOND DISCOTHEQUE AMPLIFIER
(deal fer Disto Work. Qulput Power: 45 watis R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Disterticn: less than
2% at rated output. Signal to noise ratio: better than 604B. Bass
Conlroi Range: 13dB at 50Hz. Treble Contrei Range: 12dB ot
10KHz. Inputs: 4 inputs at SmV inlo 470K. Each pair of inputs
tontrolled by separate volume ctontrol. 2 inputs at 200mY inte 470K
Size: 193" 103 % 8" {approx.} Amphtier £27.50+E1.50 p. & p.

a——— [
iiRc iAo m Mail orders to Acton. Terms C.W.0.
3 = All enquires Stamped Addiessed

Envelope. Goods not despatched

PORTABLE DISCO CONSOLE

{NCORPORATES . Pre-Amp with full mixing facilities, including switched input For mic with
volume control, switched input for auxiliary with volume control, bass and tredle contrals,
volume contro) and blend contrel for turntables.

Two B_S.R. single play professional series decks, fitted with crystal cartridges.

The turntables are designed and precisicn engineered. They combine clean madern styling
with suparh reproductian, Their many special features include square section aluminiym
torearms, (high precision low mass design fully counterbalanced, with calidrated stylus
pressure contral far perfect tracking), and conveniently grouped easy ta read linear contro's.
The turntables have viscous cueing devices which allows the tonearms to be placed or {ifted.
at any point on the record.

The two lightweight cartridge she'ls have slide-in-holders to facilitate easy inspection of
neetles and cartridges.

Consola size -~ Unir Closed =12 3% 131" % 81" [appron.}

UnitQpen =38 §"x 13§ 81" (approv.)
This disco eenscie is ideally marched lor the Reliant 1% and Diseo 56 or any
a1het quelity ampliler.
The unir is finished in black PYC with contiasiing simulated teak edging
diamend <pun contrl knpbs with matching contrel panel.

Yours for only £48.00+£3 50 P, & P,

L O @& =

DISCO AMPLIFIER

Reliant ML IV Mone Amplifier, idesl for the small disco or house partias.
Quiputs 20 watts R.6.5. 1010 B ghme [suitable for 15 ohms),

Inputs *4 electrically mixed enputs. *3 mdividual mixing gontrols.
*Separate bass and 1reble controls common to a!l 4 inputs.

*Mixer employing F.E.T. {Field Effect Transistors} * Solid S1are circuitey.
"Attractive $1¥hng.

INFUT SENSITIVITIES
~Input= 1.} Crystad mic. pustar or moving ced mic, 2 and 10my.

{Seletior switzh lot desired sensitivity).

~Inputs - 21, 3). 4}. Medwm gutpur eguipment - ceramic carkridge. tuner,
1ape racarder, orgens, et. - all 350mVY semsitivity. AG Mains, 236V operation,
Siam approx: 123" x 6 x3}",

£15.00 + 60p, post & pack.

Radic and TV
Components
{Actan) Ltd.

R|[THV | IC

= 21 High Street, Acton, Loadon W3 6NG
Leaflets available tor all items listed 323 Edgware Road. London W2

Personal ___ Edgware Road: 3a.m.—5.30p.m. Half day Thurs.
Shoppess

Acton: 9.30a.m.-5p.m. Closed ail day Wed.

oulside U K,
DO NOT SEND
YOUR CARD
Just wiite yoar order giving thus %
pawr credit card-pumber Send stamped addresSed envelope,
686
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prr. 120,240 V Sec. 130240 ¥ Cencra Vapped and Scrosned
VA wiighl $ize cm.
(warts) b oz
20

o —
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BARRIE electronics

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

'NEAREST TUBE STATIONS® ALDGATE & LIWERPOOL ST

Radio Operators.
How to see more
of your wife
without losing
sight of the sea.

_annual

! .after that.

Post Office
“ Though

WMaritime Service.

We have openings for we're
Radio Operatorsat happy to
several of our Ms c* take people
coastal stations. from 19 up.

In addition to your basic
salary, you'll get an average
allowance of £450 a vear for
shilt dulies and there are
opportunilies for overtime.

Other benefils include a
good pension scheme, Sick pay
and prospecls of pmmotmnw
Senior Management,

For more information, write
to: ETE Maritime Radio Sarvices
Division (RC12), ET 17.1.1.2,,
Room 643, Union House,

St MarEgs le-Grand, Loadon,

~ The work
islustas 4w
interesting, just
as rewarding as aboard ship,
bul you get home to see your
wife and tamily more often. You
need a United Kingdom General
or First Class Certificatein
Radioccmmunicalions, or an
equivalent certifieate issued by a
Commonwealth Administration
or the insh Republic.

Slarting pay for a man of

250r overis £2,270, plus cost of
living alluwance with further

Post Offfice

lecommumcahons

687
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With remate
controi
micraphone

Due 10 Pricc we Cannot pame makersembut regse assured You're ZELTing cne
of the BEST) Expencive “FIANG KEYBOARD'® CONTROL PANEL
(or latest MASTER SWITCH control) and AUTOMATIC LEVEL
CONTROL No fiddling with awkward wre snd reels, iust 'shaprin” a
caswette. Suberb taping & raproduction! Taums 19, 60 or 99 minure standard
catstte Lapes. Beautiful rone irom 1 whisper o 3 roar! Remate central
micrephonel Rapd rewindl Fast forward] Complete—record anywhera
indeers ar ous| Runs on standard batteries AMD 210 240+ A.€. mains.
Serarate Jacks for remott control microphone, atc. 9fin. 2 Sin, ¥ 24in. apbrox.
Detlgrs can wary shyhtir. With carry handic. WRITTEM GUANANTEE
and imitructions. (Imparters recommended welling prica £26-971) OUR
TRICE £11-85 opeet. wcc., 50 nd quickly, test en mail arder T dart
aperovil from receipt of toods. Rafund if nat deiighted. BONUS OFFER:
Casiatta tape, bacterlet and microphone stand 530 if reQuired. ALSD
uper de fune model with VHF, AMFM radio (recommended recall Price £441,
only £22-1% carr. 50p (batteries and cavsente tape 459 cxtra ! reduired

FABULOUS BRAND NEW

SOLID STATE ac/ne

MAINS/BATTERY

2 BN ML F,
AM/FM RADIO
wﬂﬂﬁﬁﬂ][_‘éﬁf n:cnn.sn

PLAYER

IMPORTERS
RECOMMENDED

Latest 1ensalion an tha world ol sound! First clast makers! Fabulous
VHF AM/FM RADIO and CASSETTE TAPE RECORDER & PLAYER
combinad! Rums off standerd bacteries or Maing (imply plug in mains
220/240v, AC. cord supplied)—NOW you can record & play back any-
thing, anywhara! |MPORTERS AECOMMENEBED SELLING PRICE
£34.311 W E OFFER AT ALMOST HALF PRICE! Fanastic specification; —
*Automatic recording level control' "Monitor switch! Expansive
¢allbrated 'shider” yolume and tone controls! *Lateat "MASTER
SWITCH’ fast farward, 0@, play & radid rawind controll *Suparb
built-in Sprakarl *Tikes standard 30, 60, ar 90 minute Cassciftc Lapes,
obtamable cverywhere. *Earphone & axtension incakor sackets PLUS
saParate input ouaput DIN Jach secket’ *Bullt.in swivel section
telescopic acrial (25" approm,}y "Magaifcent casc lapprox. I0ins. high
in luwurious Black & Silver finlsh with *'teak-finish'’ speaker ;rilre.
“Built-in carry handle *Wondeefol YHF AP/FM Radie with Imitant
swilch-over waveband sglection & pin:point station tunar. Soperb ¢larity and
tone. Amazink statlon selection horme & abroad including lecal
reception of clty & sagional stations in every part of the country (even
those scheduled dor che future) plus BBC MNational YHF. Also fabulous in
Car| You couid pay £££°4 more for a Radio or Car Casctte plarar ALONE]
Yar, only £11-85 carr. atc. 50R, ¢omPlttes with ramote contral micro.
Bhone, etc.. Written Gusrantee & Simpla jnatruceions. BOMUS
OFFERt—Buttesies. Casiatte Tape, Perional lterng carpsete. snd Micro-
fhenc dtand. all for anly 55p eatra, If reduired. Send cotal {14 (to nclude

Bonus, €arr. e and test on 7 days miail Order apPraval from reecibr of goods.
FUND IF NOY DELIGHTED. Or ¢all 2t either Shopartunities siore,

Dept. WEid], 164 UXBAIDGE RD. ({icing Shepherds Buikh Green).
LONDON WIiZ a8Q. (Thurs. 1, Fri. 7). Also st 17119 HIGH
HOLBORM (oppoiite Chancery ng, LONDON, W.C.I. (Thura.
7 pm.). BOTHM OPEN MON. TGO S5AT. ¢ a M. TILL & P.M.

- = e

CALLEAS: ACCESS & BARCLAYCAADS ACCEPTED AT STONMES

SHOPERTUNITIES

|ECLes mo'Rzar 55 PCL&:  4gi U2 48[ Trannmon (AR 21l BYZIs g4
ECLA¢ .40/ BIN  .§8 PCL8s 47 UCCHS .75 | & Diodrs aAPl2l 33 0A% 14
|vm LED[EZAL ‘39 PCIA0S 53| UCPR0 30 | ynqrds 8 DALD A7
CORPORATION LTD e U ari L 8 H a5t
. g;:; nlau: .:3 FER4DD gg}l::? .;u QN\;u’ 2 0ATD 17
azi 1. 80 AD f 2175 ¥ A7 17
s GLOUCESTER ROAD. LITTLEHAMPTOMN, SUSSEX | mpid 1.00| 053 50| PENaz .80 UCLAT (38 ianaitr ot A
All Prices inclusive of V. AT, Telephone ¢¥Ya1 | EF80 28 | 0Z¥T 1.6 FEN43IDD qcm .88 ¢ aNu297 -15  ©AB1 10
| — —- - . . — e e {EFsy 1.00) HABCS]. t.of | UFel  .70] oN23ee 20 | OABY
1): 1] LAD|SLCR 8DISLI1Y 58 |178C7  .sQ-asZegT (76 MS3F 1.50 BFSE M ILL3 .40 | PENDD- VFia .70 243000 -\ Qagp 14
0z .47|$BE6 &5 aLlg B _00)19807 _§4/43 1.00/E£880C 75 EF34 30 HL7IDD.TR 4020 8 o0 VPFA0 (8B | uN31a1 231 | 04ADL 10
143 A5/snHE 80/ eLDI0  75{138F7 44 hoBE -84 | R0ICC 80 BF3s 87 HislDD a2 1Ly 50 TFOE 40| UN3TO3 A7 oafs 10
1aBGT .60[8BJ6 K5 ONTQT _Aa{1agg? 44| -80 | EL80 EPsl 37 BLLUDD 22 Prys 80| UFS 1,00 2N370 14 0a200 10
JAPGT A5 OBQTA L 65|6Q7d B0 13807 88| s00D:0 135 mipzCCl EF®2 50| AN 1-80 PLAL 50 WrER 10| aallb 14 0Az02 11
1MGT _B80|8BR7 1 00(8Q?GT b0 12ART .75!50°Hs .76 E1)R R¥ot B0 @YE? 1.60 pLElA .55 QL4 .75 | aalne 11 OC44 11
1H3GT g0 4aBRR8 1 EQ(8Q7M) -3B|14H7 .65 |s0LeaGT .ub | Eazs0 .97 EFPB 80 |HYR241.00 | PLi3 37 | UlA4 .42 | Aal2D 28 oces 13
i .23/8B87 1-40/6R7Q .cn‘uuv -BOj8YA2  q0:K478 100 EFI&1 30| XTI S78 PLAY 45 UMED 44| Aa212 17 0Ced 7
INBGT _A8|ABWO 30 6RIM 76 '19AQS . Bu'dcad 00 KABGED a8 EF1& .35 [ ET4l 1-00 | PLSs L340 | UYL 45 | ACLDY 38 | 0CTR 14
1Re .|s|enw7 .70/ 884A1 .44 '10G8 @4.00 BOAU 250 | EACDY .76 FFS0é )-B3 | ET44 1.00 PL30ONS0C |(UYBR 35| AC11] 26 OCTL 19
F1a4 .688BZY 46 83CTOT .88 70D« B.00 #0C1 75 (RAP4a 7B BHST M6 (KTHN E£.80 25 | Ule  1.00|AC12 B4 0Crz .13
U4 .80 nCe -35 48G7 44 20¥2 .75/000G@ 2-%0|garecn .75 BLIZ -B2 KT 2 g0 | PLson 145/ UL2/141.00 | ACIYY 68 1 OCTa 28
1VE .78 606 40 5B8HT 44 30L1 1,10 13087 7% |BBda 3§ ELM .88 | ETWall-30  PLec® .90 ULy .60 | 0128 -2 | OCTH 18
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1GKE 85 6CDeQ 1 gp JBKTGT 4L 20Pd  1-00 007 89 | Kmcel (78l ALY 2-80 ETwesloow|PLsez .p§ U3 B8 | ACl64 98 | 0C?? M
2x3 ‘60| +CUEA 7% SBQTGT .45 2008 B-26 4033X &.00| RRCH] @6 BI4f 90 MHLDS 41 Prasiz (B U321 B | 4C1S6 ‘B8 0Ce 17
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ks ' -:”'.%ﬁ"@
At threg ha'pence apint

WILMSLOW

n ul k i A u D I 0
| .
|]8I1k8[, 0F tWo' THE Firm for speakers!
& i Gandmans 8P 8 or t5 ohm &5 50
ﬁ '] SPEAKERS Goodimana 1DP B pr 15 ohm 5 3
y Lo 5 Baker Group 253, B ar 15 ohm £7 T8 Goodmana 18P & or 15 ohm £12 95
’ : Baxar Group 353, 3 or 15 chm £5'%  Goodmans 12P-D B gr 15 0hm £18:73
= Bakér Group 50/12 & or 15 ohm £12-52 Gandmans 18F-G & ar 15 ohm E13 75
Baxsr Daluxa 12¥ dfcane E10 7S Goodmant Audiaman 124X 100 walt E37 50
Haker Malor ., . €8 50 Candmana Audlomax 15AX £4g 00
Baker Rogenl €175  Gogdmans 15P B or 15 shm £21-00
Baker Suparb E{4'50  Goaamans 18P B nr 15 ohm £38 00
Baker Audliarium 12 £12-30 Goodmeny Mldunn'l‘sn £10-00
Lelestion MHI000 horn E{B3Y  Gordmans Anent 90D tweslar ET-25
Celration PSTE for Unllex £2 55 Goodmans Audiom 100 18+ £12 08
Celeslion G12M 8 or 15 ahm €12 00 Eioimans Axiom 401 2% £17-28
Celastion G12H 8 ar 1B ahm £15 00 Gocdrmans Tednaxlom 8 £8-25
Celestion G15C 6 ar 15 ohm 00 oA Teinaxiom 10 £9-00
Celesiion G18C Bor 1% ohm £33 00 Kel T21 ES-15
Corsl 6;”d/cane mit guer. 3 ohm E2 30 Kef T15 Ed-00
Caoral 8"dicena roll aurr. & ehm £3-25 Kel B110 £1-2%
EMI13% 83, 8orisohm E2 25 Ket B200 £3:15
EMI 13z 8150 dic 3. & or 15 anm E2-5Q Kef B13§ £14 25
EMI13 x 8 450 1{|w 3. B or 15 ohm EXN' 1% Kal DNE £1-00
EMI 13z Blypa 3308 cr 15 ahm E3 25 el DN12 £4 95
el ;i‘,rng_ggnwi“ pavs £%  Kabhi £330
dor 8 ohm o
M1 57 98132CP 8 ohm E1L aiﬂﬁfx I-:nn::rglyfeﬂ‘ﬁék faure ::; :
g EMI @ 15 dfcone, rail aurr 10 wate €250 ‘wharisdele Super 19RSIOD £5-80
2a EMI 25" tweetar 97632AT a5 R domm Bohm .8
”, Engla T34 30 walt tweeter &5 4 315 opm Tomm . ° i
# Endla HTIS horn tweeter EY}-80 T aa darsohm E1-40
A i Enn:e 2;15;'0\12 tweeter o E!‘_ ; 8z 5 Jar8ohm 159
3 . aple weeter B of 18 ohm H o .
?.'1' ha Elﬂln MHTiﬂhnrgiw:e&sﬁ: & Ee';g 1072678, 8 oF 15 ohm £2520
nfle crossover CNR3, 28, LN218 Ef -
Around 1780 Sacah Oliver Eagin FRe £5-30 SPEAKER KITS
Enlle FRES EL-3§ Baker Malor Module eoch L1615
xept the eolour ful Bay Herse Inn Ellnln FRB £10 8% Enno Mode Ons énch £5-§4
5 R ac 9 z 5, 59RM109 15 ohm, ocdmans DIN 20 each £9-73
in North Shields  the haunt of 5IAM114 8 chm &2 90 Helmo XLK 25 pair £3¢-00
sailoes, labourers, thieves and . E:ac g;: g:mga g;s o1l suft- ﬂ:g\ Helms KLH 30 palc£14:9%
ac cana 0 Halme XLK 50 Pulr £35-85
gentlemen whe settled to hee Elae 4 tuperer TWA . £ KaftD oath £24-75
much-loved brew, said by many Elac 107 d{:aneafol:.Mi'ii 8 ohm ﬁ;‘l‘ Keaffit 3 ench £36-75
‘ ind" Elac 8" aCS115 3 0hm . Alehard Allan Twinki each £0 93
10 ‘preserve the wind", :nnu ;cn I!Iw;'g_l! 12’;t - :: :g El:hurd Allan T::Plt a sach £93-75
. . ne Pol 23/ 25 wa P Ichard Allan Trin ench £99 93
Timces chanfe, but good things Fane Pop 40 walt 10° £ 53 Rithard Allan Super Tribla ench £23-78
don't. Fane Pob 80 watt12” £11-1 Wharfedale Linlan 2 kit Dbalc £19-2%
Fana Pop 55 127 60 watt E12 % wWharfedals Glendate 3 kil palr £34 50
Now from the same building Fana Pop &0 watt 15" &13-00 Wharfedalt Dovedale 3 kil palr E52 50
on Horse Ferry Landing, Geordi lrr"" Ew b ;‘11'21:-100 112" gz:g
, Geordie ane Crescendo wal . P
Hoeme Brews bring you all the Fana Crescendc 128 bass ines PA/DISCO AMPLIFIERS
. . Fane Crescendo 15" 100 walt £38:00 {earr. and Ins. £1)
natural, wholesome ingredients Fana Creacendo 18" 50 watt €4 50 mayor Malor 100 watt E4d 25
you need to brew a strong. Fana 561 T 8" d!t rall surr. £1-00 | ynoar 30440 E40-99
A Fane 07T 8" die roll surr. EY B jngar 4050 £135 00
natural beet like the one Sarah Fars 58T 8 dic E2 75 Linear 80/100 £30 9%
Oliver served, And stillnt a Eand ;ﬂ R';‘r’:‘ ribhen horn £33 52 Linear 100 wart slave £84-00
tldiculous 1 3p per pint! Fans 30 hern £3).00  Esgis PA tange In atock—aek for celdlogua,

Free with speaker orders over £7—
1"HijsFi Loudspeaker Enclosures” book. All unijts guarantesd new and
perfect.  Prompt despatch, Carviage and packing: sPeakers 3Bp each,
speaker kits 75p each (E1.50 pair) tweelers and crossovers 20p.,

ALL PRICES QUOTED INCLUDE VAT.
WILMSLOW AUDIO (Dept. PW)

Loudspenkers: Swan Works, Bank Square, Wilmslow, Cheshire, SK9 1HF
Discount Radio, PA, Hi-Fi: 10 Swap St. Wilmslow
Send stamp for free hookiet “Choosing a Speaker”

o Cassettes [
3- buy!

iril
Dliver's

] Agfa Low Noise Cassettes 1 3 "
) AT LESS THAN ci ‘ Y | e | e
LEC £3-10 £8:20

HALF PRICE! clz0

AGFA HIGHDYNAMIC ciose | st ’ s I 2%
[

e, 0.8 8 B =1L ) B M 5§ SE—
-
2
D

AGFA STEREO-CHROM f I s 10
CHROMIUM DIOXIDE &t l o | B | Aot

SAME Day DESBATEH.  P.4 P. 150 per order

WILMSLOW AUDIO

(DEPT. PW)
.10 SWAN STREET, WILMSLOW,
CHESHIRE, SK3 1HF
Cut-price prerecorded cassetles—send stamp for lisl

BY GEOROIE HOME BREWS
from your usual Geordie Stockist
Enquiries to: VIKING BREWS LT1.
GLIVE STREET NORTH SHIELDS

e

e
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HADID & TV SERVIGING

Rm——
A “DIO Ax: RADIO ANp
EVISION  ELEVISIGN TELEVISION
ERVICING SERVICIAG, SERVICING
'"'==._'-?-1__=—._ =

E—
e

Essential data for over 1500
popular models

With this vast 6-volume library at your fingertips you

have 8ii the necessary servicing data you neead covering

#lmosi every popular modelfrom 1868 to the very latest

on the market today. And not only radio and TV but

stereocgrams, record piayers and tape reccrders toa.

Much of the earlier information on this equipment is

quite unobtainable elsewhere ond Radie & T\" Servicing

is Now the oniy available source of technigal data. The

1974 edition. now ready, brings the library right up-to-

date with abswacts From manufactusers”  service

bulletins msued during the past year. Raodio & TV

Sarvicing is the only work of its kind—a money-spinner

that no service engineer should be withouwt.
Purneil Baok Sarvicas L.
Red Lomdon B58063. ﬁ_—?
45 Poland 5L, London Wi usd”’
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This library is a gold-mine of technicai
information. Six hard-bound volumes
giving vital data on more than 1500
models of Television (colour and mono),
Radios, Car Radios, Stereograms, Record
Players and Tape Recorders. More than
4000 pages clearly display thousands of
circuits, printed panel diagrams, compo-
nent layout diagrams, waveform graphs,
block diagrams, etc. Over 800 pages,
devoted entirely to Colour TV, include
installation instructions, new term expla-
nations, purity adjustments, colour
balance, static convergence and a wealth
of invaluable information. Here, in fact, is
all the data you need for efficient and
speedy repair work.

Your Guarantee
Sending for these valuable books, even
though you also enclose your remittance,
commits you to nothing. Unless.you are
absolutely satisfied you are perfectly free
to return the set and if you do so within
10 days of receipt your money will be
refunded in full and without question.

_‘ ’» >

s 19
L

iy
Rey 8y ‘_
2 »Afﬁ@
5 %m 15 -8

L

How to get your 6-volume set
Detach the Order Form below and send
it, with the appropnate remittance to:
Purnell Book Services Ltd.,

Box 20, Abingdon, Oxon, 0X14 4HE

| Volume library '68°74 is nNoOw I'eallv

Speedier, more efficient servicing
means increased turnover. ..

The
Only work
of s Kind
anywhere.

Makes of Colour TV include:
Alba, Baird, Bang and Olufsen, B.R.C., Bush, Decca,Dynatron, Ekco, Ferguson,
Ferranti, G.E.C., Invicta, H.M.V., Marconiphone, 1.T.T./K.B., Masteradio,
Murphy, Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn Consumer .Elec-
tronics, Korting, R.G.D., Sony, Telefunken.

All these makes of Mono TV, Radios, Car Radios,

Stereograms, Record Players, Tape Recorders:

Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C..*
Bush, Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron, Eddystone,
Ekco, Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C., Grundig, Hacker,
Halcyon, H.M.V., Hitachi, Invicta, |.T.T./K.B., JugoElektra, Klinger, Loewe
Opta, Marconiphone, Masteradio, Monogram, Murphy, National, Nivico,
Perdio, Peto Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette,
R.G.D., Roberts’ Radio, Robux, Sanyo, Sharp Sobell, Sony, Standard, S.T.C.,
Stella, Stereosound, Telefunken, Teletron, Ultra, Unitra, Van Der Molen, World
Radio, Thorn Consumer Electronics, Elpico, Rigondd (USSR), Waltham.

Plus such developments as: -
Stereo Multiplex Transmission — Phase Locked Loop Stereo Decoding —
Dynamic Noise Limiting — Adoption of Integrated Circuits in Receiver Design
— Thyristor Power Supplies — Silicon Controlled Switch Timebases — Sony
Trinitron Systems — Modifications to Circuitry and Fault-Finding Tips.

To: Purnell Book Services, P.O. Box 20, Abingdon, Oxon OX144HE
Please send me the 6-volume set of RADIO & TV SERVICING for which
| enclose cheque/P.O. No. crossed and made
payable to Purnell Book Services Ltd.

for the full cash price of £29.00 ... . tick
for £6.40 deposit to be followed by 6 successive D appropriate
monthly payments of £4.00 (total £30.40)........... box

| understand that uniess | am entirely satisfied | may return the volumes
in good condition within 10 days and my money will be refunded in full.
. BLOCK LETTERS PLEASE

Name

Address,

éobp (5(5- IEx.!mll TRADE APPLICATION (To be accompanied by Tra.de Order)
,,;;' :” Jack Please supply 6-volume set(s) of RADIO & TV SERVICING at
2;/)' % £29.00 per set. (Credit 30 days)

b/ S BLOCK LETTERS PLEASE

amiduaa

Name
Company
Signature
‘ IMPORTANT : Individual volumes are available on application.
= Pleasa return entirs form. Available U.K. only 049
-
691
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TWO NEW ADDITIONS TO FANE ‘POP’ RANGE LOUDSPEAKERS

POP 20T 10"
20 watt

Impedance

& ohms or

15 ohms
Gauss 14,000
Yolee Coil
Diam. 17
Fitted
Tweerer Cone

y

Range
50- (5,000 Hz- \

£8'50 ...

\
L

o Price inc. YAT

BRIEF DETAILS OF ‘PGP RANGE
NOW AYAILABLE IN 8 chms or |5
chms

Rec. Retail

POP“I5" 12 I5 Watt £6-30
1* Yoice Caif inc, VAT

POP “25T* 12" 125 Watt £8.95
1" vaice Coil inc. VAT

POP ‘50" 12" 50 Watt £12-95
1* voice Coil inc. VAT

POP ‘60° 15" 60 Watt £16-95
1¢ Vaite Conl tnc, VAT

POP ‘100’ 8* FOO Watt £31.00

3" Yaice Coil int. YAT

Distributors ta Wholesale and Retall Traders—LIMEAR
Manufacturers enquiries to—FAMNE ACOUSTICS LTD,

Also for those who can
afford the very best
For Instrument Reproduction
Two Super Sensitlve Madels

CGRESCENDO ‘12’ B

ldeal far Lead Guicar etc.
127 75 Watt 1% Pol® Diam. Gauss 20,000

CRESGENDO ‘15’

General Purpose
15" 100 Watt 1° Pole Dinrn, Gauss 10 000

Ree. Rec.
Retail : Recail
Price Price
CRESCENDGQ '[2' B CRESCENDO 'I5

£3995 £46-59

There is also a 12* Crescendo
Speaker for General Purpose
Public Address, and a 12° and 15~
for Bass Guitar etc.

Please tend S AE. lor leaflet on HORN
UNITS & 'POP" or ‘CRESCENDO' Range
Speakers

Pricer shown Correct at Sept 2, 1974

POP 55 12"
60 Watt

Impedanece

E- 15 ohms

Gawss 15000
Voice Call

Dlam. 17

Range 50-9,000 Hz
AN ALL PURPOSE
UNIT CF HIGH
SENSITIVITY

Rec. Retail Price
ine. VAT

£1599

PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS.
, 184 BRADFQRD ACAD, BATLEY, YORKS

HIGH FREQUENCY

HORN UNITS

MODEL 310
Rating 50 7
watly with
recommended |1
fitter

£15°95 e var
MOCDEL 920 Mk 1l {as itluse)
SIGNIFICANTLY
INCREASED SENSITIVITY.
UNCHANGED PRICE. Rating with

recommended filter {39.9 5 Tnc.

100 wates vaT
Filters far eicher model available if required

r

THE NEW NELSON-JONES FM TUNER

PUSH-BUTTON VARICAP DIODE
TUNING (8 Position)

‘Whel are the (mportant features to Ioochk Jor in an FM funer kit ? Naturally it paust have an attractive apoearanee whan built, but it must also embody the

tatest and best In cireu il design such g5:—

I GANG lunina for high selechvity,

VARICAP funtng diodes In back 1o bach configurallon for fow distortion.

CERAMIT nliers for defined IF rasponse.

MOSFET front end lor exceltent crosa madulstion perfarmance and low noise. ’

INTEGRATED ciicull IF amplihiers 10f rellabi )ty ARd excellent limiting; AM rajertlon.
The Melsan-dones Tuner has all of these features and meny more, and more impartantly the design is fully proven aot jusl wiih & few protolypes but with many

thouvaands ol workinp luners spread across 1he worid.,

Typ. Specn: 20 dB quieting ¢ 75uV. Image rojeclion — 0081, F. Rejection —35 d4B.

Basle tynes pnodule prices slarl as low a3 £12- 3, wilh ¢ omplete kits starling at £28-95 (manp)
+ P.P. 650, and of course all gumponaats are avablable soparately.

Our jow cost alignment seevicd is avallabre lo cy stomers without sceoss Lo 2 s/gnal generator,
Please sund large SAE for our latusl mico lste which detailc all of the many oplians and
speclai low pilces for complels kits. All gur athey products remaln avaitsble,

PORTUS ANC HAYW{OD PHASE LOCKED CECODER (W. W, Sopl. '70), 5till the {awes!
distertion P.L docoder ava-lat':g. THD typleatly 0-055 {at Neisen-Jones Tuner O(P |evel)!

Suopliod complate with Red L

Price £7-02 when bought vith n com plete N-J lurer kit or £8-29 if baught sepasately (PP, 2T5).
BLEASE NDYE. E<Isting tubers are readily convertible and kitafcarts are available far this

purpase

TEXAM AMPLIFIER. We have daslaned the funer case and melalwork 1o malch the Tenan
amplifies {see photograph). Complels desipher approved Texbn kils are averlable at £30°38

eluy PP, E3p mcluding Teak Sleeve.

Exclusive Designer Approved Kits

PHASE LOCKED Sieren decoder with $leteq mute, see below

LED fine tuning indlcalors.

PUSH BUTTOMN lrning (with AFC disable) over the Fi band [88-10<)
IC STABILISED and S/C proiected power suppiy.

CABINET double veneered againsl warp,

("WwW"* JUNE 73}

NEW LOW COST STEREO TUNER Available as' basic or complete kits

Ng allonmenl required. Mallard LP1786 front end madule used with Ceramlg IF and IC ampt!fler.
Push buiten luning (2 posilion] wiih Interstalion Muyte, resiricled range AFC, single LED
tuning indicaisr, phase locked IC decoder, and complete metalwerk and venesrod cabinet
assembly instrucllons. fMechanleally (dentical to

Access

Basi¢ steres tuner £15 post {ree.
Baslc mono tuner £12 post free.
& pasition push hutlon unlts with
Integral pots £2:92.

-

TYP. SPECIFICATION
2uytor 30dB &/N
Imags rejectlon 048
IF rejection 65%dB

VAT at 8% Is included in aif prices
INTEGREX LIMITED, P.O. Box 45, Derby, DE{ {TW Phone Swadlincote {028387) 5432 Telex 277106

M-J Tuner.)

Complete with IC regulated PSU and fuit
PRICE Complete sterea kit £28-42

Complete mono kit £24.19
P. & P.65p
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M T T
= Degt 3
“ 5E. Foris Greer Foad, Lonoon, NIDSHN
teleghone D1 883 37035
R— e A e A e e A e e S ——
P ( T , [ HG’” fﬁ"ﬂ”ﬂ DIODES |
‘ 'E | R L=== i
| I3
@‘QOE H on’r L = 0125" /e 0.2°dla
|
Q ‘ 7 0 Ifll 209 sml I MLEDSSE xize I
[ onsaoto [ - 2F T litronix [ - o Soacial
! ; i Usual Pack
\ prce Price
-
B ~ ﬂ . 1 RED £1.99
.
~ : - 70 GREEN v £399
| Commer éc':;:" 0';"1':“" DLM? bl 742 10 YELLOW ~ "'”
Aemse  Cathode i . D& nign ch +
-l S 0 WHTE £339
Red  wann sann manm " £3.10 £2.59 £9.90 £439
NEM ; . 3
Green wans: maN i AN oL 70! : 70 ORANGE
| Yeilow ramm wanm wanm I :muz‘:'n — { 4’4‘-
L WH Bed Oy wd 1y
Sere G m P | 70 RED \0175" dia ,% 092 sive| £EPE EL39
f OUR PRICEL2.59 £1.83 5 I
[ B Rpmdat oM i £ s .z "c& n ,foc‘ ‘9"“ ! GRADE BEANDED MODUCTS
;g ::f:"‘ L Mg O FOT R 12 mh
Co G £2.264  SLesd (£ 700 1% P e 1i%0 i
0 ':,'_’:‘,:"' ;t :..::; T R HC244R el 1y ;4.1; V% 29 1.0
e up VST LY i S neoE o omn i o®
P PO-w A4k bar Beish frmotd ® ey ot rath Lpcly )
- ED £1.450  Taad0 0 " 1 40 1F 7448 147 2400 131
;; 'r::;;f"" :::P &:3;: ! o 1AL110 £1.344 ceidthad 3, B, 73 & 7 slli um 50 400 =A ';l‘l'; 2 7430 :29 ™2 s
12 Al pim dip] Gy MEID £d5 .}::fg (z.:— Fyigrity revernl twreh Meor Mam bdu 297, anfof) whth, 40 Lood 7:':11 f:; 7’::: ; ;::i: 1.::’
Toflnesin 1"; o B f24z  18A3D i5.03 A1 Wy oudpt Bl odopres. Meral Cose, Budhier Frel un pos| ) e
Tal ldpa i) dzgp MO 1314 s TAASK o R OO 20 % we  d»  Tem b
i w1315 157 TaasC E1.42 ) 0 1% 2484 % e 1
47 (14 pin 40 o Tanigo H.5 7é4 WOp e 4.8 w132
748 LBeinde)l dig e R
g TD-9%] 13300 Ul
FRECAT IR R R e g EM, STEREO TUNERS
HEI3% Bie TRANR £2 88 . M,
W13 (SN TaA S 1.5
Ave1-0N2 f5 e I8P (LI Ry Y
AY- 5122 LS K1Y VL5 Thavalr 297 Coona, 4a0h
AY- 50507 RPas wC13W .85 ThALIN L] 1;; Oyrrasian
AY-35 3510 Eef 1M 0,30 TRasdsy LIK ;
W 1450 AN Tear 11,03 A0S
K::“‘?I :z_u’ Taas%i E).82| t2.ca
BHAGLT 138 MK lenst 12,47 TAsBGU DHPLAY ¢ nplere =ih
bl 1493 £3 .54 TaspiQs Ll ot :i‘;’-‘a':nrfﬁ‘a‘fﬁl. 'fﬁ‘rt!‘l::.l‘ -W"
CANS via WC14%G Ll 46 TBABIOAS 4.7 New Wil F.M T Ked ANALID e ehoracts. helght. Can
€05 CH.53 heCIN02 L. }'ﬁﬁ . ;:-. e .“‘;I..m A e ot |y
€302 Ciea  MCHOI L et S2kie i Hom Clact thip MMSIHG.
Calom1 Lr.é 154185 i $1rce0 Droodes g coder
Cadoel Li62 ﬁgmm. ;:'L 10AN4I2 W:' e moich n.::w;;-.!m L] hae " femee OUR PRICE £73.99
7,
h B mEm g g .
= ] d (N1 |
e w0, mec 0k JJOUR DESPATCH NOW IN OPERATION|
L3 £ MMsIke [1E N = = = 3
Lt L .62 4 AT 3o DECADE DIGITAL VOLTMETER INTEGRATED CIRCUIT
et no-em s MM e " ]
MMl Wandigy 83 MRSV : ‘4’? 1 omamwr 1 Thiy 1elw-or-rheagel MOS LY chip conta
ow mor % -~ [ all thy ok, Pacewary far m 1 detocs , dur
L3071 pon e) S “;5 oy 1 slope Integrating, aviamatle pole-rp debedting
LAOA(T 3 999 £ Ill alrd) e | s Sy Dy Supplied whk fve dora o gimui
EMI00 08 pin gip) P ;‘liggs £3-45 We e e wuphy 'Hrﬁt:a;:c'.';-' fd" For evgrohe L “,.-.—l Lowstar. &Y § - 2807
. rhi b v o rader
‘l:ﬁ:‘ g':;s :E?&is B T :r“-ll‘-“:rmtml‘ll:a M1, Urder CRS H s |31 chp
w37 §2.04 x:g:: .:.'fg: I.:ﬂ\:llq «I;;\,-:-«l nl-u c:ﬂni, hr;n‘d 00' "m‘ 0”1? £7-"
a ot i Ipviue 8 nawc loren SWMRANERT. ==
J i (o MEm £2:M Ploarr wh fon deee piem s bk lart slore 20p]

CEFEERS

RED [ Led 7)
GREEN (| tediB)
YELLOW ( rec21)

SPIZCIAL

Lot HgAd Der limgl Poits

A Commor Ancdw,
Chorptios smight 0.3°

¢ for £5.99
5 for £795
6 for £8.93

2 INGTTT :\Q
(? vceo, Vebe 2, Vebo By -
fevs Yewn 2%, VIRO B
e 3500, le 153 mA, w (]

Fllgmett | a'eadars, 14 Pin DIL (e kP18 Dictn « tened Frant End
Chorgaree reight LT Fheo 1 hnpifie
L L #1400 $ieien Malriphae Dar mm:
[T Tkl

£EE
B2EE

TAK tio make ore af 17e mose dmolove F oM

woer
ol oll rims  Typicol chonvul wrmprarion SO db

VAT INCLUDED AT 87 vmscsswms ™ ISR

PAP On UK Oiders, mn ¥So

93
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EX COMPUTER BOARDS
Prckad with trarsistors, dimden capacltors
and resinote—COMPONKRT VALTE 22 50.
Ator KLY S50 4 p & ® 30p

SPECIAL Ood &1 nbave PLUB Power Tren-
winators ONLY 55p edch 4+ p £ p 1Bp
PAXOLINE BOARDY 74 x 97 upplox
$Jordgon + o & » XNp

FIBRE.GLASS PRINTED

CIRCUIT BOARDS
16 x 47 apProx, ¥ for BED

DECCN-DALO IIPC Marker
Etch rasdstant print®d clpcuit mschet Ivu
H48p each

BIB Hi-FI AGCGESSORIES

De Luxe Graav-Kleen
Model 42 £1-85
Chrame Finish
Made! 60 £1 50

Kel. B3ty & Tamtatle Cleating X|) 340
Red. 384. Rerond/3tylus Clraning Kit 33p
Rel. 43, Record Carc X it 22 42

Red. 31. Comece Head Cleaner 58p

Hef. X2, Tape auliling KIt F1-88

Model 9. wir Atripfer/Cutter 83p

Het. 1. Apbid level B2p

Rel. P. HBFi Clesner 31p

Ref. 324, Bi5lus Balanes £1 37

Rel J. Tape Hend Cleanios KL 62p

Rel. 36, HI-F{ Atexen Hintd & Tips 42p
fiel. #5. Auto chanper groore cleauer £1:08

VYEROEOARDS
Pachs contsinkig aperox., MWey. e, vaclous
alzen. a1) 3 inalrle B8p

REPANCO CHOKES & COILS
BP Chokea
CHR1. 2-3m}l §9p CHz. 6o-0nH J0p
CH$. 7 OmH 8lp CH4. 10mH 33p

CHE. 1-5mE 28p

CRILA
IR X1 Crraial #2t 810 DRE? Dusl tasike 45

COIL FORMERS & CORES
NORMAN ™ Oores & Forers 3p
1" Cores & Farmern 10p

SWITCHES

DF!DT Toggle 36p BPF/BT Togzle 30p
FUSES

14" ond 20mni, 100ma, 200m., 25diea.
A0DMA, 1A, 1-34, VA

QUICK-BLOW bp ep.

EARPHONES

Cryntal 2 G plug 42p
Crystal 3-3nun Dlug 42p
B uhms 2-3mm plud 22p
A ohms 3.860:m plug 22p

OYNAMIC MICROPHONES
BIZIX. P00 ahmie DPhix ga/of swit=b snd
tsmm and S-dinm plugs £

3-wAY STEREO HEAD-
PHONE JUNCTION BOX
H1012 £1-87

2-WAY CROSSOVER
NETWORK
R 4087 20 obud Link, [uacetion loxs 340 2187

CAR STEREC SPEAKERS
tangled) £3 88 lwer nair.

CATALOGUE AND LISTS
Send S.A.E. and 10p.
INSTRUMENT CASES
(Black VinrFl covered)
~o. Length Whlth elght  Prlee
B 3" E 5irox ¢ &g
nvy 1" n K BT 8148
ALUMINIUM BOXES
Bal x 27" x "
Ra2 a" x & x 13" ke
BAL <~ % 9urox 1" Az
HaA4 8" =« a ® 1§ 50
RASZ 47 X U x o 423
Ba6 3 o« ¥ x 17 By
BAT 7% x I »* %" J0p
BAS B = Ll x 3 90p
A L A3 4~ x o (1.3

k]
F & 3 100 on esch box

ANTEX SOLDERING [RONS
X725 20 watt £2-05

CON 210. 13 watd £ 46

Medel G. 19 walt £22a

BKY2. Joldecing Kit g2 25

ATANDG: B3T3, Buitable dor Al mwdcls £1
BOLDER: [96w'U Mulllenm 70z £1 8]
2984d Fnz £1-81. 189Ww ot Blyp
ZIAWE Tube 330

ANTEX BITS and ELEMENTS

Lite Ne

102 For yiodel CXuw il 8237 42
104 For wodel ON240 3167 w2y
1180 For model CONu40 3f32% a2y
1101 For nuslel CCN2O 218 42p
1102 For model CONUL0 L7 12
1020 For moidel G200 /32" 42p
102]: Fer macel GY40 1/8* e
1822 ¥or madel G240 518" Azp
80 ¥or inodet Xu3 Bj327 48p
51 For niodel X235 1/8” 18
52 Fog model T25 316" 180
ELEVENTS
LCN 240 £1.30 ECCK 240 £1-32
EG 240 £3-07 EX 0 £1-18

ANTEX HEAT SINKS 10p

V.AT. included in all pilces. Plosse
add j0p P, & P. (UK. only). Gvarseaa

arders—pieass add oxtra for Poataga.

NEW COMPONENT PAK
BARGAINS

Pack
Nao. Qiy. Deseriptian Prics
€l 200 Resistors mizedl valdes approx
coumd F weihl 053
€ I00 {nDacliors imMdxed vultes approz.
count bY welghl 088
C3 9D Preclion  Tieafstors 1%, oo
mired values LR
€4 77 B W Ralstors mixed )lre(erred
values 0 55
o & Pleces sav0rted Ferrlia Roda  0-55
©f 2 Tuning Ganfs, MW/LW VHF (BB
or 1 Pack Wice &0 nierras  mssorted
cojoura 31
C U0 Beed Switches 048
€0 3 Miero Switsher 0-66
CLi 15 Amsorted I'ods & Tre.srts -1
€11 5 Jack Bockels 3 @ 35 2 %
fyapdard Aulloh Tyve 0-34
C12 30 Paper Condensers Preferred
typen miaed valuer 0-58
C13 20 Etectrolyiles Trana. types 9Bk
Cl4 1 Tack amoried Hardware—
NUts/Bolts, Grommets sc.  0-56
€18 5 Maina Blide Bwhehra 085
CIG 20 Assorted Tag stripa & Pawels 0-65
C17 10 Asanrted Control Koobs [ 1.1}
€18 4 Rotar¥ Wava Change Switches 068
g%g f Rrla¥s &—MV Operatimg 55

Pade gheets ol Copper Laminate
20 ag. iun a-55

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

Onen #ian-8at. BB 30 nom.

Tel. £154%

PLUGS AND SOCKETS
PLOGS

B 1 DN, 2 #u (Bpeake® LR +Y
PR 2 DILN.IPm 0-12
M 8 DIN. ¢Fo [ DY
PA a D.LN. 8Py 180 0-1g
PR & 0-16
A 0 017
ra 7 8 0-18
FA B Jack 2 ymm Screenel 0-18
PR 0 Jack 3 0inm Llastle 012
P8 10 Jack 3 ymum Bcreened 038
P8 11 Jaek §" Plaatk 015
T8 12 Jack I Bereroed g2
PR 13 Jack @tereo Boreened D38
‘PH 14 Phone oin
P8 15 Cur Aerial Dee
P8 )4 Cordzial 018
INLINE SOCEETS
P3 21 P,LN, ¥ Pin (Bp=aker) 14
PiT2 DN 3Pm 0-20
PR3 DI1.N.3 Pl 130* -eo
1824 DIT.X. 5 Pin¥it® 13-4
P2 25 Jeck T dmm Plaatic 0-l¢
PB 20 Itk ¥ 3mio Plaatle o168
P8 27 Jack " Plutic 0-30
PR 28 Jark }" Bereened 035
PRI Jaok Breicd Plagiic ¢ao0
PA 30 Jaew Bierev Acreened 038
PA 3L Fhono Screened [ B3
PB 32 Car Aerial o2
PE 33 Cor ixia) 028
EOCHETS
P3 35 DI N, 2 P I8peaker) 08
33 PIN, APn 031
PB 37 D.1.N. & In 180~ ¢3L
#3358 D.ILN. 3 Pin 240° 011
PR 39 Jack 2-Bnim Bwitched 13
PA 49 Juck J-Birvu Awkched 01y
1'8 41 Jack §” Bwitchad 020
PR 472 Jack Bigrer Badtched oA
I8 43 Phaoo Bintla i}
PE 44 Fhono Doubile o410
Fd 48 Og-axdal Anrtace 420
P8 47 Co-.\vial Ftush o2
LEADS
L3 1 dpeakar legd 2 Pla DLW, plug

tn OlLen ends aFProx 3 meiren

long (coded) o-
CABLES

1 Aingle Layped Screen oor
CP 2 Twin Comnion Bereen 1%
CI* 3 Hlerea sereciied 12
CP 4 Four Core Dommen Bereen [ F1]
CF £ Four Core [adivibully Screcoed 030
CP 4 Microphonr Fully Braldad Cupls 0-10
CP 7 Threc Cote Mains Cable L 2]
CP & Txin Qval Malny Cable ¢
CP # Speaker Cable 005
€P 10 Low Luts Co-axla) 018
CARBON
POTENTIOMETERS
Log and Lin

l0-".;1( 10K. 32K, 47K, 100K, 220K, 470K.

YT 1 Hiogle less Bwlteh 0-15
Y ? Single D.P. Awitch o-28
V831 Tandem Lese Switch 048
¥C4 1K Lin Leat Bwltch 015
YO B 100&% Log auti.Lof 0-£9
HORIZONTAL CARBON
PRESETS

01 004 &

alt
l\“‘ﬂ. '.'.'tl. l'l'o_ lR' 221! 47K, 10K. 22K,
K7, 100K oop. 420K, 1M, 2¥, (7Y

www.americanradiohistorv.com

ITS NEW
IT'S POWERFUL
{15 + 15w RW.5) AND—

IT LOOKS GOOD/!

THE

LEGIONAIRE,

STEREQ
AMPLIFIER

ORDER NOW—
ONLY £39.95p & p 50p

Or write for full details

WORLD ScCOOP

JUMBO
SEMICONDUCTOR PACK

Tranektore — Germ. and Ailleon Rectiflera .

Lindé¢n = Trincs — Thyristars - 1LC'pan

Zansrd ALL NEwW AHD OODED.
APPROX 100 PIECES

Offering the amialrer & fantastic bargéln Pa
Azl A4 ¢hDruous «aving—Iident [Geation ao
da13 gheel In eyec? Pak.

Only £2 p. & p. 20p

RECORD STORAGE/
CARRY CASES

77 EP. 1817 £ 17 x 8", (50 racanis) £21
IZLP 0217 x 707 & 178% {50 recorde) 42 §

CASSETTE CASES
Holls 12. 107 x 31" x 5. Lock & Handl
28

SPECIAL PURCHASE

ZN3I055. Qilleon Power Tranafstors NPN
Famour manufacturers oul of-stee davice
feec from open aml ahort defects- -SVEry oN
ablsl 114w, TOA. Metal Cace,

OUR SPECIAL PRICE 8 for £1

LOW COST CAPACITORS
-MUF 400w, &0, oat;
S00TF SUv. Flece. 10p enc.

REPANCOTRANSFORMERS

Adov, Irimacs. Aecanders voltiew avallnh)
from mlecled tAppinga 4v, 7v. 8v, 10, 14y
15y, 1Ty, 8¢, 51:. HEC. S1v. 300 40, &
and 36wl 2v.

Trpa Ampa. Prica P&P
HT0/ [ £1-p8 J0p
MTéD/ 1 [ 36p
MTE0iE ] 3 50 40
CARTRIDGES
ACO8
O P31 18C 200mV st ¥-Zomfeee f25 ]
GPe3.1 280my w1 leny/seo 218!
OPI6-1 1WmY at Icnifsec £ M
TTC
J-zons CryatalfH I Cutput 10!
J-4010C - Compatlble  £1-%1
J-20048 Rizrec/H| Oylpot 2171
J-2E0% Cerurrdef/Me b OutDat £l 8
J-F202 Maguetic in¥Bem/ses.

Including stylus Reu

J-30038  repacemcat at¥hua for abuve 28-08
AT-A8 Andiostechnlea magnetl
eartrhige UnVidemfsen 2330

CARBON FILM RESISTORS

Tbe £12 Rangc of Carlan Flim Reslstora
LAt att avnllatie fo PAKB of 40 Dieoss
awvorttil lota the Pollowing Eroups: —

Rl GO Min=d 100 ohnis-8H obms 30
E2 B0 Mined 1K ohma-82X ohma 50y
RY G0 Mlaed 10K obma-BRE obnis 1]

R4 30 Mized 100K ohene-1 Mced. obims 501

THEBE ARR U'IHSATAHLE ,RILES—
JUST 1p £AQH INCL. VA

El.PAK SUPERIOR QUALITY
LOW - NOISE CASSETTES
©N0. 38p CH, B 120, g0p
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-the lowest prices!

AL10/AL20/AL30 AUDIO
AMPLIFIER MODULES

The ALlG, ALZ¢ mod ALI0 mplis mre
almilsr in thelr nppearanes wed In thelr
general specification, Howevel, chnetul
relection Of the Plastie power davices hag
rerulted la & TABRe of oulpul powers frofn
dto 10 wataa R M1y,

be wersalilily 0f iheir dealgn makes them
Idasl lor nss IR record playets, tapy recorders.
slereo AMPHBErs and cassetin dnd eariridga
tapa Playera In Lha cur mnd &t houwe.

hnmllu: Condltions Perlgrmancs
H'A_F-HOEC DIRTORTION » Po — 3 WATTR l—]_K-H-T f—= 0-23%
LOAD IHMPEDANCE =, — a-160
'.(-NPU-r IMPEDANCE 100 k01
FREQUENGY RESTONRE + 3B Po—d WATTS | 0Hz-2bKHs
BENATEIe1TY for BATED OfF | Vam10v. B8 f~1KH:z | v, RMB
DINENBTONH = T &
T e outings (e diferences
in thelr worklRg eoniitions -
Parsmober ALLC Alzb ALSH
Mazimn Bupply Voltake - T a3 =—L —7304-;4:# ag ‘:
rEeenI TR | amde | daE. | BEN

! PRE-AMPLIFIERS
PA 12, {Uae with ALJ0 & ALZD) 8435

MUDIO AMPLIFIER
AODULES

LIt 3 matts RMi 2834 Paloh. (Uar with ALSO & ALSH E13-15
L a0, & watls RME £2-80
L8010 watte  RATH E30l

TRANSFORMERS
T4el {(Une with ALI®) £138P & T I3p
T35 (ae wlth AL2Z0, AL30)

14 P L P igp
Ao BMTB0 (Use with ALSD) £2-18 P & P 25p

*OWER SUPPLIES
‘B 12, (Use with AL10, AL2D, AL30) E8p
PN B0. {Erc with ALED) 23]
‘RONT PANELS AP 12 »ith Knnhnn

PA 12. PRE.AMPLIFIER SPECIFICATION
‘hn PA 12 Pre-amplifer Las been deslimed 10 fiateh lnto | Preguency Teshanee. -
‘ot budlet at-réd ureteiis. It o compatlble with the 20H: - S0K Bz (- 348)
L 10, AL 20 and AL 30 wudlo newer atinplifiers and it Bass W“"z—mn o (T
sn be sulipiled Irom thelr mssncisted Rowe? subDilee. | o oobie control—
‘bere are twa steten IDpULs, ond has been deal@ned for use + 149R at LiKHz
Ath *Cetanbe rattridien ®hile the aoxlllary nput will | *Input 1. lmv;dﬁnce N
alt nioat fo1egnetic shrtrldfes. Full datslls are given in ed. ohm
30 wpeciication teble The four eontscle are. from lelt W0 | Ly oy :"i‘;t;::;‘:’ngso"’v
Ight: Veluize aml on/off zeclieh, balance. bas aod treble. ‘ ]

0 K ahtoe
dre 102mm X Admm X 3Sam Brualilvity 4mV

Look far our
SEMICONDUCTOR ADVERTISEMENTS In
>ractical Wireless Wireless World Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREOQO 20

The 'Slerea D maplifer la Wounted, ready sieed ahd teated
2 &one-plece chgpis men uting 20 cm x 14 cm X 6-0 ¢,
"hia coinpaet unkl cames SOMPltts with onjofl awitch
“slutat control, bolance, bass and tecblocontroks,
Jrapstormet, Pow itz supply and Pooez: umps.
Mitractively printed frant panrl and maich-
o oontrol knobe, The 'Atereo bas Lzen
lealgned {5 Al mto mast Lumtable pliuiha
ehihout tntertering wiil the mechynlam or
Jtarballrely, Intc a nreparalta cabinel
Jutput power 0= peak, Inpuk 1 {Cer)
Womy Into 1M. Frea. rea 8Mi-u8kHr,
Impur T (Aux) 4mV inte 30K, Harmonlc

.“ a ,
v —

1imortion- Dans tomtrel #1208 at ﬁ of
WH; tYPleally 0-25% at 1 watl, £1 4'45 -
Trehie cul o J44B ot 14cHe
TC20 TEAK VENEERED CABINET
For Bteren 20 Uiront board undrilled) size 1047 x 887 1 37, £9:55, lue 30p postage
SHPR0 STERED HEAOPHONMNES

1-16 ohma trapuilance. FréQuenty teepenss 20 10 20,0001  Steresfmono ewlteh and volume
somieole 4985

BI-PAK QUALITY GOMES TO AUDIO!

NOW WE GIVE YOU
50w PEAK (25w R.M.S.
PLUS THERMAL PROTEGTION!
The NEW AL6O Hi-Fi

Audio Amplifier FOR ONLY
£3.95

@ Max Hest Sink temp, 90%. #® Thermal Feadback

® Frequency Response 20Hz 1o : Latest Design Improvementa
100KHz Load—3, 4, B er 16 ohma

[} ﬁ)iilﬁrﬁion better than 0-134 at @ Signal ta noise ratio BDER

z ® Overall size 63mm x 105mm X
@ Supply veltage 15-50 vols 13mm

Especially designed te a strict specification. Only the finest CoOmMponents
have been used and the latest solid siate circuitey incorporated in This
pawsrful little amplifier which should satis{y the most criticat A.F

STABILISED POWER
MODULE SPM8D

BPVAQ g eapacizlly designed topower 7 of tha ALAD
Ampliers, up 80 b5 aatt (ran.a) per cheooel glnnl-
taneounty. This module embodies the Iatert componeote
sod clreult techoiQues INQOrporeting complete ehott
plttalt protscilon. With the addition ot the Mains Traos-
tarmer BM TR0, the nolt will Proside outputs ofop 1016
AMps al 35 volte. Bize: 03mm % I08mun X 30mm.

Theae onlis enable You 1o buill Andio Arstema of tha highert
gusily at & hitherta undbialnatie price. Also sdeal tor many
osther mppiical Including:—Dlace Byetema, Fublic Addtesa
Tatercom ifoite, etc. Handbuok svaliadic 100 PRICE £3-25

TRANSFORMER BMTB0 £2:15 0. 6 p. 28p
STEREO PRE-AMPLIFIER TYPE PA100

Bulll (b » aPedification aBd KOT » price. and yet ath: the grealeat vnlut on the market.
the PALOD stereo pre-amplifier has paon coneslved Ipom the lateat clreult techniques.
Deugoed for uee with the ALOO power sAplifict syetetu, Ehingualily made uhil INCorpatTales
1o lrea than elght ajlicon PLanAr tranalsiors, two af thesr sre specialiy eelccted low nolse
RPN devices lor e {n the Inpui ateger.

Three swliched stecec faputt, 80d rumble and aetatch Altera nre featares of the PATOD,
which alac bas 2 BTRREG/AMONO swhtch; volume, baiaticr and conlinuotely vaclibla
Lanms snd {rehle 0O0LI]S.

SPECIFICATICN
Freluency Reshonst
Harmonic Mstartlon
1opots: 1. Tapr Head

20H: — WKHz & LB
Better tpan 0 1%
325 mV ints GOK 2
2. Rndlo, Tulier 5 mY into 30K
3. Megnetic PIF. 3 mY luto 60K O
AlLLBpUL voltages sre for a0 oulput of 25010V, Tape and P.U. ioputs
squalised 40 RIAA curve ®ithin £ 14B. lom 20H: to 20K Hr.

Basa Control 4 15%B at 20Hz
“Trebla Conlrol 4 15dB 81 %0 KHa
Fllteta: Romble | Elgh Pass) 100Hz

Berateh Low Pase) BEH3z

HigLal/Nolse Ratio hettar than --684B
Inpot overlond
Sopply
Dimenrlons

+ 2848
+ 96 volts AL 20mA
292min X BZmm x S6min

ONLY £13-15

SPECIAL COMPLETE KIT COMPRISING 2 ALSH's, |
SPMED, 1 BMTEe & 1 PA100 ONLY £25.30 FREE p. & p.

MK 60 AUDIO KIT
Comprialng: T ALAD, | 3§ BFMAC, 18 BTMA0, 1 x PA 100,1 front Deoch, 1 kit of parta to
include on-nf swltch, naon Indleator, stéreo Besd Phone sockets Plua inatruction ook lets,
Complate Prics: $28:73 plus 30p Postage

TEAK 60 AUDIO KIT

Cuomprlaing : Teak vensored cabinet slze 108" x 11472 33", other parta include alominium
¢haseln, heatslnk and frond panel bracket, plus back pamel and apprapriste sockets ¢ic.
Eif price; £i.05 phus Mp bortage

Giro No. 388-7006

Mimmum order 55p. Cash with order please,
Cuaranteed Satisfaction or Money Back

www americanradiohistorv com

Plagse send alf orders Bicect fo warzhouse and despalch deparlment

I-PAK

P.O.BOX6, WARE-HERTS

Postage and pacaing agd t1p. Overseas add exlfra for armail.
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2’ x 12" Cabinet

Type
2x 12" (illustrated above)
4 x 12" (illustrated above)
4x12” P.A.Column
1x18"
1 x 15" with two top horn cutouts

CUSTOM CABINETS, 331 High Street, Rochester, Kent. Tel: Medway (0634) 404199.
Speaker Cahinets in kit form represent HUGE SAVINGS

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show
examples of cabinet styles and these are now available either fully built or in kit form ready for you to
professional finish in a very shorttime !
Kits are available in all specifications and all the kits contain everything you need as follows :-
1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and 1 baffleboard with speaker cutout
2) P.V.C. cutto size for frame and back, plus false frontand back timbers, white front piping and speaker cloth
3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions !

Mini Disco (state deck cutout BSR, GARRARD etc.)
Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42”x20"x10" x %
Please ask for quotation on any other type or size of cabinet you may require.

ALL OUR PRICES INCLUDE VAT AND UK DELIVERY

Disco Console (includes lid not shown)
Takes two slaves

4’ x 12” Cabinet

produce a

PRICE & TYPELIST

Size Price manufactured Kit price

36" x18"x13"x3 £19.50 £12.50
31" x31"x13"x % £24.50 £17.50
48" x 27" x13"x% £30.00 £21.50
31" x31"x13"x3% £24.50 £17.50
36" x20"x13"'x3% £21.00 £13.50
33"x20”"x10"x % £20.00 £13.00
£25.00 £18.50

perience.

WHAT READERS SAY

1 am amazed at the ease a layman can under-

stand these books.
G.P. Bexhill

At such a low cost they are a magnaificent set
of books.
W. I. Ladywell
My sincere congratulations on describing every-
thing so simply.
J. B. Retford

I have received both enlightenment and pleasure
from reading your manuals. N
V. S. Huddersfield

The series

will be of ex-

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

POSTNOW FOR THIS OFFER !

B As I ‘ : ELECTRONICS (6vois)
TELEVISIONGvols)

You'll find it easy to learn with this outstandingly e
successful PICTORIAL METHOD. The essential facts ==&
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type ==
drawing. These clear and concise illustrations make 5
study a real pleasure. The books are based on the latest =
research into simpiified learning techniques. This easy- !
approach-to-learning method has proved beyond doubt =
that acquiring knowledge can be an enjoyable ex- BEESLLIMOI

r
I
I
I
]
I
I
I
I
!

ELECTRICITY(5vols)

GUARANTEE |

=~ Shouid you be,in :
any way dissatis-
fied withthe

- MANUALS your
~ money wilibere-

- funded byreturn i
~- of post.

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, I
BROMLEY, KENT. BR2 7THP
Please find enclosed P.0O./Cheque value £............
BASIC ELECTRICITY § parts £6.50 [J, l
BASIC ELECTRONICS. 6 parts £7-50 [J
BASIC TELEVISION 3 parts £4-25 [J I
Tick Set(s) required. Prices include Postage and Packing. l
YOUR 100%, GUARANTEE. If after 10 days examination you decide to I
return the Manuals your money will be refunded in fuli. l
i
i
i

NAME oiitiitiieieerrrrrere i aerreeitrariaaeaeseaetteretaatt e s aas et s s aan e s e ssanns
BLOCK LETTERS

FULL POSTAL..
ADDRESS
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PE SCORPIO Mk 2
ignition system kit
new from
ELECTRO SPARES

*6 QR 12 vOLT
*+VE AND - VE GROUND

Here's the new, improved version of the ariginal PE
Scorpio Electronic 1Gnition Systerm—.wvith a big plus over
altthe other kits—the PE Scorpio Kit is desipned for both
positive and negative ground avtomotive electrical
systems. Not just4-ve ground. Nor just—ve ground. But
both! So It you change cars, you can be almostcertain
that you can change over your PE Scorpio Mk. 2 as well.
Containing all the compenents you need. this Electro
Speres PE Scorplo Mk.2 Kitis simply bullt, using our easy-
to-follow Instructions. Each component is a branded unit
by a reputable manulacturer ang carries the manu-
facturer's guarantee. Ready drilled lor fast assembly.
Quickly fitted to any car.

When your PE Scorpio Mk, 2is installed, you instantly
benefit from all these PE Scorpio Mk. 2 advaniagas.

* Easier starting fram cotd ¥ Firlng even with wet or
ailed-up plugs ¥ Smoother running at high speed

* Fuel saving % More Power from Your engine

* Longer spark plug tite % No more contachbrearer burn
Electro Spares prices:

Deluxe Kitonly £11.50 inc. VAT and p & p,
Ready Made Unit £14.75 inc. VAT and p & p.
State 8V or 12V svstem.

Send SAF now for details and free |ist.

e ]
FM VARICAP STERED TUNER

At featured inthe May 1973 issue of ‘Practical Elecuonics’
Supeib Hi-Fi luner Kit now available from Elechio Spares.
Ineluding cabinet and all components — pre-set Mullard
modules for R.F. and LF. gircuits Motorola I.C. Phase L sck
Loop Decoder for perfect sieren reception. No allgnmem
needed. Guaranteed [ust 1/me results — or send it back, and
we'll return il in perfect order {for 3 nominal handling charge}
Electid Spares price enly £28 50 inc. VAT and p & p.

BT T SR TS S S ——
‘GEMINY STEREQ AMPLIFIER

A superb unit with a guaranteed output of 30 watts RM S per

channelintc B ohms Full powe: THD is a mere 0.02%, and

freauency responseis - 3 dB from 20 Hz (0 100 kHz in1o 8 or

15 ohms, Elecuo Spares have already sotd 100s and 100s of

Lhese Kits. Gel yours now | Degsnding on your cholce of

tertaln componenls, the prlte canvary hoam £50 to £60 inc.

VAT andp & p.

# Allcomponents as specified by original authors. and sold
separdely if you wish.

# Full gonstructional data book with specitication graphs,
toult finding guldes. eic. 55p plus 4p postage.

 Price List only. Pleasc send S.AE. {preterably 9 x 4
minimum} for full detaits,

ELECTRO SPARE

The: Conmpranreesst Cenatre: aof the Nonth

288 ECCLESALL RD.. SHEFFIELD S11 BPE{C)
Tel:Sheffield (0742) 668888

698

PC ETCHING KIT
Coniains 11b Ferric Chiarlde. 100 sa.
Inz, copparclad board, DALO mich-
roa/st pen, abranjye cleaner, atching
dish & Instructions, all for only £330

FERRIC CHLORIDE
Anhydroue (echplcal quallir te MH
Spec In 1lb doubie sealad pacha.
tIb 3. 31bs £1 55 10tbs £4.45. 1001bs
£35

RESISTORS & CAPACITOAS
500 ascarted reslstors £1.35 2300
£4.70. 150 poly. ceramic, mica aic
capacltorn 3p. 15 dIMsrant lrimmers
tirspaced and compressian. up 1o
12500F £1.

PO AMPLIFIER UNIT
Contalnad In steel caze 52 x % a 33"
are RGETIIE transislors an  heat
$lnks, 3 pgl corcs, 2 30V péners, 4
audio transfgmers, (% jeslatom &
<a0s. With clrcuid dlagram £1.

VEROBOARD
100 8q_ins. aEROried 8l2ea and pliches
(00 Nty pleces) £1-10. abproa & bita.

IW TAPE AMPLIFIERS
Pollehed wogdon cabinet 14 2 13 x 97
coniflning » gencitive {30V} 4 valve
amp!iflar with tans & veluma controln.
Glvens 3 watts gutpul 10 the 7 x4 3(}
spesker. Alsm @ non.standerd iape
dock. Supplled In Qo6d warking
concitlon with elrcul?. Srandard mains
gperallan. £430. Sultable cawselle
£1.10, Spara head 330, Tape (ex-
compylel) TS0, AmDifler chasale
ofily. complicte and tesled (2<ECCS3.

ELB4, EZBQ) and spesher £3.

VEREATILE POWER PNIT

Contalns mains irana(ormer. 24
thermal cutrout mnd Bridga rec-
tfies. Wil @lve 1:7-10-5V oulbut
with 2 extra capacllors (supplled]
£1.20  Also  peallable as  mogel
Garal® with swlich, (amp. |ach plug
alc. {Used for ‘Mot Whasl$) £1,70.

LEQ 1! COMPUTER
Aftriving  |are-Octebor. Al parte
avallabie. Including 3000 roels (spe.
37 d8chs. power units. etc.

b RARGAIN PRRCELS
Hundredw ol aew comBonenta—
Pola. resisiors. cAPACIIDIE, $uitchos,
+ PC bowrds with lranslstons and
dioces. and [o8ds ©Of odde and
endd. Amaling value st only £2,30,

COMPUTER PANELS

Jbs msatd £1.40. Tibs €265, 56lbu
£15. Pack cantalnlng 508 compananta
with at |cast 50 translators $5p, 12
High Quality Dansla  with power
transistorn, tdmpots. |C'y aic £2.50.
Thousands of baacds «f shopa for
callers fram Sp.

SLOTMETER
Ex-Pay TV, tahes {00 pleces. haa 3
diglt  machenical ceunier. coln
countar, Sangamo-Weslon irmpulae
movamenl, nylos gearing. wewlich.
eic. Only £1-20. Imeulse movamen|( |
anty, 90a_

MISCELLANEQUS
Translaimer, Maine  pl 36-0-16Y
with 3V tap sec 19 A £2. Pos( affics 4
dloll counless 60p, Balanced arm.
Blure earpivees: uee As mic of SPer
0L Impedenca 30p. EN3OS5  3ap,
Mull meters: dood raftde in” sloeh
frerm L3538,

211 priceE shown Inclugn BY VAT and paslage {inainiand anly)
SAE tist, angulries.

GREENWELD ELECTRONICS (Pw9)

W8l order déol.. wholenalo/ratall shop 51 SHIRLEY PARK ROAD. SOUTH-
AMPTON. Tal 4703 772501, Ohor rotall Whaps a1t 27 Depterd Brosdway SEB,
Tel 01-052 2009 And 38 Lower Addlscombe Road, Croydon. Callers Welcome.

—— ———

Tele-Tennis

As described in Practical Wireless

Play the pame that's sweeping the nation.
You've seen it in pubs, ¢lubs and arcades—
now you can play it in the comfort of your own

home.

Plugs into the aerial of your V.H.F. 625 Black &

White or Colour
connections to your

television. No
T.V. set

intecnal
Does not

interfere with other T.V. programmes. Built
from 6 neat sub-sections, purchase a complete
kit or sub-section at a time.

All parts available separately including P. C.
boards, case and ready punched and slotted

facia panel.

S.A.E. for full details.
DABAR ELECTRONIC PRODUCTS

98 LICHFIELD STREEY
WALSALL, Scaffs WSl 1UZ
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~ electronics
reall

m Mastered

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

no previous knowledge
ne unnecessary theory
no “maths”’

BUILD, SEE AND LEARN

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

B = 5% AR ok St s AR B 3
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND i
CIRCUIT DIAGRAMS -
You learn how to build - v
an oscilloscope which ; = T
remains your property. 1 :
With it, you will become E_L,,_ "
tfamiliar with all the i J
components used in as used currently in the
RAPY electronics. various fields of electronics.
_ = S T T L S 29 s vl
3/ CARRY OUT valve experiments, Iransistar experiments This new style course will enable anyone to
OVER amplitiers, 0scillatars, signal tracer. pho- really understand electronics by a modern.

16 eleGtric circuil, compuler Circuit, basi practical and wisual method—n0 maths, and
AO EXPERIMENTS (a0 receiver. stectranic swiich, simple a minimum of theory-—n0 previous knowledge
ON BASIC ELECTRONIC transmitier, a.c. experiments, d.c. experi- ;:aqu::jre:(; i ::ml:s'tsos:nai%[: ";:"“e '_°t“"de;l‘l

ments, simpie counter. ircuit, w , Service and maintain
CIRCUITS & SEE HOW simple [tine CeloviCie Gl types of electronic equipment, radio and TV

THEY WORK, including : servicing procedures. receivers, eic,

R, - s i o s i MRS o |

s

ey r 1 r 111 23 ¥ ¥ T r r J ' ¥ 3 [ "&£ r rr I JF Fr_rF _JF T § rr T T ¥ ¥ ¥ ¥ T _§ ]
| POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, I
I t P.Q. Box 156, JERSEY. ‘Please send your free brochure, without ebligation, to: l
I Bnncu':uni we do a0l employ reprasentalives I
NAME BLOCK CAPS

|

I or wrile if you prefer nat to cut page ADDRESS PLEASE wii¢ I
ey x _r r °r [ ' ¥  I° % *' R % °' ¥ § &2 [ T ¥ 3 T [ © I J [ 0 b Jd L L L & L R L L

special free gift also to all our students
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“SLO-SYN" 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

Type S$S15. These
fine motors are
easily reversed,
starting and stop-

without electrical
or mechanicat
braking. Simple
relay circult can
be applied to give DC., to winding for a maximum
holding torque of 3000z/in with 35v at 0-35 amps
throuqh winding. For AC. (synchronous) operation at
120r., 50Hz. Speed 60 rpm at 60Hz.. 72 rpm. STEPPING.
Holding torque at 50 steps per second—100 oz/in. Can
be wired to give 100 or 200 steps per revolution witn
accuracy of 0-1° per step nop-cumulative. Torgue
characteristics can be modified by simple R.C.

ping in less than 50 [*

S
Ultra PRECISION
CENTRIFUGAL BLOWER
by Air Control Ltd,

30 segments Individually
balanced in heavy cast alloy
case, 2,300 r.p.m. 240

Very poweﬁul and shent
running. 53" dia. 3” inlet
dia, Outlet flange 3”7 x 2}”,
LIMITED NUMBER ONLY
£8:95. P & P 40p.

MAINS
SOLENOID

This little unit gives
vertical lm of approxi-
mately through
hinged el bow"
Bracket Incorporales 2 fixing screws. Length of arm,

. 240 C. Pull at coll is npproxlmntoly 1lb. £1,
FREE P. & P.

| quotes for

circuits. Dimensions: dia. 4”, body length 427, spind|
tenoth 21" x 7" dia. Weight 64 |bs, BRAND NEW In
maker's packlng Offered at less than { maker's price.

OUR PRICE ONLY £15

NORPLEX

SOLENOIDS
by WESTOOL

240AC type MMS.
3lb, pull, 23” x 1" x

=
SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet!

A |1y d switch,

sealed In a glan envelope. Sliver contacts.'
normally ciosed. Rated 3amp at 120v. 14amp
at 240v. Size: (approx.) 11&” long x i’ dia,
Ideal for burglar atarms, securlty systems
etc., and wherever non-mechanical switching
is requlred 10 for £2:10; P, & P, 15p. 50 for
£8-80; 100 for £15:50. FREE P. & P. over 10.

i

AMPEX 7-5v. D.C. MOTOR

An uitra precision tape motor
designed for use In the AG20
portable recorder. Torque
450GM/CM. Stall foad at
500ma. Draws 60ma ON run.
600rpm + speed adjustment.
Intcrnal AF/RF suppression_

” dia. x 1” gpindle, motor 37
dia, x1i" Orlglnalcustms 50,
OUR PRICE £3-30. P. & P. 25p,
Quanmy avallable. Mu-metal

Flbre-glass copper-clad faminate. Flnest %ullly
epoxy resin base. Heat resistant, ideal
Sizes: 12” x12”; 24” x12”; 24" x 24”; FUL| L SHEET
43" x 37”7 (11 sq ﬂ) Slngle-slded Copper with lhlck-
ness of 1/32”, 3/64”, 3/32”, Also double-slded 1/32*.
1/16" 3/32”. £1 per lq ft. Cut sizes (1-10 sq. ft.) 25p,
& P, Full Sheet £8 each. Carr. £1 for 1st sheet
plus 25P each addltional gheet.

14”. Travel 1”. 90p.
each. P. & P. 10p.
240AC type MM4. 21b. pull,
147 x 13” x 1™, Travel #” 10p
each. P. & P. 10p. Quantity
discounts: 10-50 10%, 50 up-
wards 25%.

enclosure avaiiable 75p each.
FREE P. & P,

ALL PRICES

SMITHS RINGER-TIMER
Reliable 15 minute times, spring wound
(concurrent with time lelllna) 15 x 1min

OPEN FRAME
shaded pole
GEARED MOTORS
(Dural gear case)
240 AC., 28rpm. NEW
HIGH TORQUE,approx.
overall size: 34" x 33" x

ppr
divisions. Panel mounhng with chrome
bezel 33" dla. £1-40. 15p P. & P.
KNOWLE (U.S.A.) MINIATURE
MICROPH NE CAPSULES
Impedance approx. 20002, output 60 or 80 DB at 1 Kc.
As used In deaf aids, bugglng devices, etc, Size (60
DB) 7/32” x 5/32” x 4™ (80 DB) }" x 5/32" x 3", Ex-
equipment, all tested, £1-20 each. P & P. FREE.

ELECTRO-TEC

Simiiar to above, 19rpm. £2 7t

but slightly smalter). £2-70.

23" + spindle " dla asllluslrated £2:70. P, & P, 30p.
& P_30p.

110rpm with preued steel genr can't,a (slmllar to above

COMPONENTS LTD.

INCLUDE V.A.T.

il Whlist we welcome official orders from established
companies and Educational Departments, it is no
tonger practical to invoice goods under £5. Therefore

please remit cash with orders below this amount.

P.

—_—

315/317, EDGWARE ROAD,
LONDON, W2,

Tel : '01-723 5667 01-402 5580

————

A V.C.0. by FHACHI 1Hz to 100kHz
for £5:75 P, & P. 15p
Size2”L; 13" W; 1"H.
Input 12to 24V DC (not centre tapped)
18V input giving 10 volt constant amplitude output
Requires only a 1 meg ohm pot to tune entire range—or can
* be swept with a saw tooth input.
Enormous possibilities—music; synthesizers; filters; com-
munications; frequency modulation etc.
Detalled application sheet with all purchases

FHACHI RAMP MODULE FX2t
24 volt DC input for 18 volt sawtooth output, Requires only
external capacitor and 100K ohm potentiometer to control
frequency range up to 100kHz (eg 50 mfd electrolytic gives
sweep of approx 1 cm per second). In or out sync capability.
Price £575 P. & P. 15p

FHACHI FILTER MODULE FX31
Designed for use with VCO FX11 and RAMP FX21. This
completes the 3 building blocks required for a basic low-
frequency Spectrum Analyser that covers 100Hz to 50kHz.
The additional components required are discrete resistors
and capacitors, etc. (No inductances or specialized com-
ponents are needed). Price £13-00 P. & P. 30p.
Fibre glass P.C. board to mount FX11, 21 and 31 ready
drilied. Connection details and list of additional compo-
nent required supplied with each order. £2.50 P. & P. 30p.

LOW FREQUENCY WOBBULATOR

Primary Intended for the alignment of AM Radlos Communication Recefvers:
Fiiters, etc. in the range of 250 kHz to 5 MHz, but can be effectively used to
30 MHz. Can be used with any general purpose oscilloscope. Requires 12V
AC input. Three controls—RF |evel sweep width and frequency. Price £8:50
A second model is avallable as above but which atlows the range to be
extended down in frequency to 20 kHz by the additlon of external capacitors.
Price £11:50.

Both del ted for aut tic 50 Hz An
external sweep voltaua can be used Instead. These units are encapsulated
lonilgddmdo,nul reliabllity, with the exception of the controfs (not cased not
callbrate

Tied

PLEASE ADD V.A.T. AT 8%
OPENY%a.m. to$.30 p.m. ANY DAY
CHILTMEADLTD

7/9 ARTHUR ROAD, READING,BERKS,
{near Tech. College) Tel.: Reading 582005/65916

Uise Accens here

700

ALL PRICES INCLUDE VAT

AERIAL MAST POLES, Approx. 5ft. 2in. high, 2in. dia. Interlocking ends .
Minimum order 3. As new, £1-25 (cach) P, & P. 40p cach.

AERIALS. As new. Whip Type 11ft. £1 each. Collapsible type. P. & P, 20p .
New Bases for the above 75p, P. & P. 30p.

PAIR OF 4 x 150A VALVES comblete with bases ex-equiP not tested .
Good condition £3, P, & P. 30p.

BARGAIN PARCELS 14lb at £1:60 plus 35p p.p.; 281b at £3-00 plus
574p p.p.; 561b at £4-95 plus £1-374 p.p. Contains pots, Res. Valves, Diodes
Tagboards, Chassis. Valveholders. etc. Good value save £££s. Lucky Dip
Service.

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 4VH, medium
Persistance, green. Ideal scope tube.

Also 7BP7. All unused as new. Price £2 post paid.

TRANSISTOR BOARDS-—consisting of transistors, diodes and resistors
etc. Long leads. Good value 12 for £1-00 (min. order) P. & P. 30p.

- Quotations for Quantity.

OUR SELECTION OF 6-Ex. EQu. METERS consisting of 3in.. 2in., 2in.
mill amDs, volts, amps. Mixed at the bargain price of £2:20 P. & P. 30p.
mijnimum order of six.

NSEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft £1. p. & p.
25p.

AERIAL POLES 4ft high 2” in diameter push-in type as new €1 each p. & D.
25p each minimum four.

DLR No. 5 HEADPHONES—High impedance. Good condition £1:30
postage paid.

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS.

A. H. THACKER & SONS. LTD.

Radio Dept., High Street, Cheslyn Hay, Nr Walsall,
Staffs.

www americanradiohistorv com
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MAPLIN ELECTRONIC SUPPLIES
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CHIPS UNLIMITED!

WE have, from time to time, taken a peep at the pocket

calculator market. It has been currently estimated

that the world-wide production of chips for elec-
tronic calculators for 1974 will be of the order of 28 million
units. This exploding market is one of the few fields in
which prices are constantly dropping. If the present growth
rate continues, it is estimated that there will be an elec-
tronic calculator shortage within two years! )

There exists a veritable jungle in both price and selection.
The prolific arrays of pocket calculators that are available
to the consumer that dominate the windows and counters
of our local high street-shops are indeed bewildering.
There appears to be a greater variety of pocket calculators
than transistor radios!

A price war has emerged amongst major manufacturers—
prices being slashed overnight and indeed putting many
retail distributors and ‘special offer’ organisations on the
spot! A recent overnight price reduction by a major manu-
facturer caused considerable embarrassment to many of
his trade and retail outlets. This sort of fiasco is being
repeated over and over again. Where will it all end?

One enterprising calculator manufacturer determined to
display his ‘chips' to members of the public has opened
up a ‘mobile shop’ at a London main line railway station.
By all reports, he is doing fantastic business.

What of the ‘domestic’ pocket calculator? Rumour has it
that a basic calculator especially designed for the house-
wife may be launched. If so, this could be just the thing for
calculating and analysing those shopping expeditions to
the supermarket. The shopper would be able to check his
totals at any time and at the till check-out point. | can
foresee many red-faced supermarket managers attempting
to explain away the differences that may occur between
store and customer ‘calculated totals.

The pocket ‘memory’ calculator with its inherent potential
as a pocket computer, with the ability to recall stored
information at the press of a button could be just around
the corner!

What of the future? The pocket calculator could become
as prolific as the ball-pen—a must for everyone.

However, the pessimists (optimists, if you- prefer) are
chanting ‘Beware, Big Chip is watching you!’ (shades of
1984). They could however be forecasting our future.

There is no doubt that the calculator chip has, in many
ways, dramatically changed our whole way of life. The
question is: are we all in the hands of the Big Chip?

LIONEL E, HOWES—Editor.

We're off to a good start in the New Year with
our three part series on Model Control by Radio
and we tell you how to get your licence for this
most interesting of hobbies. Do you sometimes
wish you had a small audio amplifier around for
testing purposes? Our 2 watt IC audio amplifier
will fill the bill. The Special Pre-publication
Book Offer ought to appeal to many of our
readers for all the useful information contained
in Radio Servicing Pocket Book, a new 3rd
edition. Finally, you won’'t want to miss the
fourth and final part of the PW Buyers' Guide
1974/75. All in the January issue of Practical
Wireless. ‘ : .
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From Partridge . . .
ever increasing number
of people are living in

IAN
space restricted environ-

ments. Either through sheer lack
of external facilities for the
erection of aerials, the inability
to receive radio signals inside
ferro concrete walls, or the
existence of local government
legislation preventing the use of
outdoor space for aerials, there
are ever growing numbers of frus-
trated readers unable to pursue
their hobby of Amateur Radio or
Short Wave Listening.

For many years now Partridge
Electronics Ltd., of Broadstairs,
Kent have specialised in equip-
ment designed to overcome this
problem. Five years ago they pub-
lished a reproduction of a World
Record Certificate awarded to
American Radio Amateur W6TYP.
This was achieved by Mr. Art
Child of San Francisco using the
Partridge system operated from
a hotel room at the foot of San
Francisco’s famous Nob Hill.

Partridge have now developed
a device known as A.G.T.U, an
Aerial Tuning Unit which also
incorporates an Artificial Earth
(or ground). This overcomes the
only remaining problem of the
high-rise apartment or flat dwel-
ler having no access at all to
natural earth.

ON THE COVER...

PW’s MINIATURE
SCREWDRIVER

Don't despise this very
useful workshop aid be-
cause it seems to be so
small! How many times
have you found that your
‘small’ screwdriver is just
too wide or too thick for
the grubscrew in a knob or
the adjusting slot in a
subminiature potentio-
meter?? The more you
use it the more uses you
will find for our little pre-
sent!

1
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Harrogate Fair

UDIO 74 or the Northern
A International High Fidelity

Festival at Harrogate was
the biggest and best-attended
ever. In 1970 there were only 50
exhibitors. 1972 saw 70 firms
exhibiting their wares and this
year over 90 companies decided
to show their faces.

Over the last couple of years,
there has been a marked increase
in the amount of quadraphonic
equipment on show. It is a
pity that there seems to be httle
or no agreement on the kind
of system to be favoured for
quadraphonic reproduction.

We hope to include a short

report on “Audio '74” in a future
issue.

BBC tape deal

CONTRACT to supply the
A BBC with more than

100,000 reels of TS Scotch
262 recording tape for stereo
broadcasting has been awarded to
3M United Kingdom.

The contract, which is due to
run until next June, is in addition
to the 70,000 reels supplied to
the BBC last year after close
liaison between the Corporation’s
sound engineers and technicians
from 3M’s magnetic tape facilities
at Gorseinon, near Swansea, and
Caserta in Italy.
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Computer club

OW moving into its second
N year of existence the

Amateur Computer Club of
Basildon, Essex has now formu-
lised its activities into a constitu-
tion and elected officers for the
year.

The club now has a firm
membership of over 200 with a
regular newsletter forming the
nucleus of the club.

After two Annual General
Meetings in London and commit-
tee meetings the start of a club
activity schedule has emerged.
The first of which was an open
afternoon on the 25th May, 1974,
at the Galdor Centre, 52 Brighton
Road, Surbiton, Surrey.

The people at the Galdor
Centre own and run an ICL 1301A
computer (1960 vintage) which
they have installed and made
working to provide them and simi-
larly interested persons with com-
puter time at ‘“‘materials only”
cost.

§’. i..u..“.nn..m&';{;;&S
NEWS‘I.C

Further activities are being
arranged and will be announced
in the newsletter which has also
provided a unique forum for the
airing of ideas and introducing
basic principles to the beginner.

Articles in the newsletter have
covered transistor working, design
and operation of a digital core
store, digital computer elements.
computer  software, software
routines, descriptions of various
computer systems both working
and under design/development,
news information items and com-
puter games!

Club members are contributing
articles to the newsletter result-
ing in some cross fertilisation of
ideas among the members, which
is one of the most important
objectives of the club.

New members and ideas are
very welcome, membership is
£1-00 per year (that includes the
near monthly newsletter) and
applications should be directed
to Mike Lord, 7, Dordells, Basil-
don, Essex. ’

BEAB approval list

HIS list covers the first

I category of audio products

in the BEAB Approval
Scheme which have successfully
met the requirements of the
British Safety Standard BS.415:
1972.

Decca Radio & Television with
the Decca DS623, ITT Consumer
Products Ltd. (ITT KP 820, KP
821, KA 1026, and RGD PA 30,
P 83). Pye Limited (Pye 5000
and Invicta 8040). Sony (UK)
Limited (Sony HMW-20). Rank
Radio International Ltd. (Bush
A 1005, A 1016, BS 3013, Dansette
A 4005, A 4016, and Murphy
MS 3014). Thorn Consumer Elec-
tronics Ltd. (HMYV 2046, Ferguson
3047, Marconiphone 4047, 4049,
Ultra 6046, 6048.

Heathrow computer

ABLE and Wireless Ltd.
C have installed a new com-
— puter-based departure con-
trol system for airline passengers

at London Airport. Japan Air
Lines will use the system named

“Lopac” which has been jointly .

developed by C & W and
Scientific Control Systems Ltd.

Apart from speeding passen-
gers’ baggage check-in procedure,
the system also allows  for
productivity expansion.

Lopac, incidentally, stands for
Load Optimisation and Passenger
Acceptance Control.

‘Javelin move

closed down their City offices

and moved to Javelin House,
Second Way, Exhibition Grounds,
Wembley, Middlesex HA9 OUA.
(01-903-6821).

The new building contains the
service department, a dealers’
advice centre and a customer
relations department.

JAVELIN Electronics have

PW TOOL KIT OFFER

We apologise to ourreaders for
the delay in dealing with their
orders. The overwhelming de-
mand created problems with
delivery. If any readers have
not received their tool kits, or
a suitable alternative, would
they kindly contact the Editor.

www americanradiohistorv com

Sansui 4-channel

HE sponsors of the “QS” 4-
I channel system, Sansui, are

making moves to persuade

artists in the UK to record
material using their system.
The “QS” regular matrix

system has been accepted by the
American and Japanese Record-
ing Industries Associations and
over 20 record manufacturers are
producing software in the
system. .

It has been stated that at least
one commercial radio station in
the United Kingdom is thinking
of using “QS” which has now
been adopted by all f.m. stations
in Japan.
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SPECIAL

PRODUCT

[0UkloTH

GAR RADIO KIT

| MUST confess from the start that | am not entrely un-
familiar with the RT-YC car radio having bought an earlier
version some time ago. ) spent a couple of evenings leisurely
sofdering the bits and pieces 1o the printed circuil board
and putling the thing tagether. following the instructions
mast meticulausly. On connecting it up to a 12 valt battery
in the warkshop the radio worked first time and with a
tweak of the oscillator capacitar the callbratfon was done.

The set soon disappeared inta the fnnards of my
daughter's Triumph Herald. | was about to say ‘never o
be seen ar heard of agatn' but that would be patently untrue
since the radio is simple bul elegant in appearance and can
certainly be heard! Subsequently, the set came aut for a
further fiddle on the oscillatar trimmer to enable Landon's
Capital Radio to be tuned in right at the [ow frequency end
of the medium wave band. A big improvement on the side-
band splash that had been tolerated up ta thenl

This latest Tourist Two car radio kit has taken all the fun
out of the home constructian of kits and one wauld be hard
pushed to say, with a clear conscience, that ‘I made it
myself'. Admitledly the earlier version of the PCB had a
few components plus the audio IC already soldered in
positlan hut | suspect that RT-vC did this so that they cauld
say 'look at our soldering . . . now you do the same’. In
fact, they insisted that the constructor's soldering was as
fo0d as theirs before accepting back any kits for servicing
ar cheching . ., and guite rightly sa.

Now, alas, the PCB comes campletely assembled and the
soldering iron remains cald and upwanted! A pair of long
nosed pliers and a small screwdriver are all the tools re-
quired with this new kit and the remaining assembly wark
is child's play. In the words of RT-VC 'the kil can be as-
sembled in less than two hours by anyone wha has the
ability to wire a normal household three pin plug’.

Assembly

The assembly instructions are extremely detailed and |
cannot think of any paint that would arise that isn't dealt
with already. RT-VC's guarantee says 'If, after receiving your

Tourist kit, you feel that its construction is not within your’

capabilities we will refund you the fult price of the g00ds,
less post and packing, upan the return of all parts supplied
on the condition that no canstructional work been attempted
and all parts are received in the same condition as
dispatched'. 1 hape that the farmidable appearance of the
assembly instructions, fault-finding guide, Installation
instructions and six annotated photographs wili not have
the opposite effect and frighten off the prospective
constructorl
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Having completed the assembly you will want to know the
polarity of your car's electrical system. tf it {s negative earth
then the set is ready to go but if It is a positive earth then
you have to change over two of the push-on tag connectors.
Not very difficult! Should you decide ever to transfer the
radio to a car of opposite polarity the change back can be
made more quickly than it takes to tell.

Instaflation

RT-VC recommend a check-out of the set with the car
battery befare final installation in the car. Calibration takes
a moment and the aerial trimmer is adjusted using the
aerfal that Is to be fitted to the car. I all is wetl, and I'd be
surprised if it wasn't, installation can now begin. RT-TV's
instructions on this aspect are, again, as compiete as they

SPECIFICATION

Tuning Range :- Medium Waves 185 ta 555m (1820
to 540kHz)
Long Waves 1153 to 2000m (260 ta
150kHz2)

Sensitivity :- Better than 15xV at 1MHz

Cutput:- 4 watts to 4 ohm speahker

Push-buttons (4 MW 1 EW),
manoal tuning control, vofumef
an-off

Controls ;-

Dimensions:- 77 wide 27 high 41" deep approx.
The supply voltage is nominally 12 volts. The polarity,
relative to the case, can be changed aver internally
simply by reversing twao push-on tags. The circuit is
protected by an internal fuse and a VDR (voltage
dependent resistor) against statlc discharge.

Prices:- Car Radio Kit £7-70 +55p P{P. Speaker,
includlng baffle and fixing strip £1:65 +23p P/P.
Car Aerial, fully retractable and locking £1:37 +20p
PfP.

Radic and TV Compenents {Acton) Lid., 2t High i
Street, Acton, London, W3 6NG ”
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The conlents of your kit wilf ook like
Iils, lefl. Between tire melal casing Is
he permeablity lunlng wunll and
pushbullon assembly. Bollom right
shows the complele PCB which is
fully testad before despatch,

If the simple Instruclions are
followed Ithe almost finkshesr sel
should ook [he that in lhe pholo-
graph below. Oniy Uhe dial, escul-
cheon and knots remaln lo be filled
plus the corer.

can be and cover every contingency. There [s one point here
that might be stressed. If you use the aerial available from
RT-VC the teeder is about 4° 67 long and the aerial trimmer
works perfectly, peaking sipnais as it Should do, when the
overall performance is excellent. However, |l you need to
fit the aerial 1o tha car in such a position that requires the
teader to be extended then this must be done using a
special extension iead otherwlse pertormance will definitely
be Impaired. Using ordinary coaxial cable just will not werk.
This point is fully covered in the instructions.

Apart from the manual tuning over both bands, tour of the
push-buttons can be set very ¢asily to any desired stations
on the MW band, the filth Push-button selecting a station on
the LW band, usually BBC Radip 2, the band change being
automatically eftected by the action of the push-button.
It, for some strange reason, lhe set does not work at alf,
or unsatisfactorlly, then the Fault Finding Guide will come
to your 8id and the answer found very quickly.

Interference
Having comnleted the installation and tested the radio to

your satisfaction there Is a chance that you will sufier a-

slight set-back when starting the car, because of inter-

ference to the radio from the various bits ot electrical
equipment. Generally, unless the car ig a real old 'banger’,
normal suppression capacitors and other devices will be
fitted to the car dtready and little trouble will arise. However,
this matter is dealt with fully in the notes and if the logical
sequence of checking Is followed a rapid solution will ba
found.

Conclusions

A very well designed kit with all the bugs ironed out long
ago. Being a bit of a fiddler myself | would have liked the
oscillator and aerlal trimmer capacitors to be ac¢cessible
from the outside of the case when the radlo is installed in
the car. | compromised by very caretully marking out and
drilling 1wo holes in tha top cover of the case above the
trimmers, sticking a bit of Sellotape over the holes when |
had done fiddling. | wouldn't expect RT-VC to do anything
about this point but 1 thought I'd mentlon it, got to compiain
about something!

Flnally, | don't know how RT-vC do it at the price but |
understand it is due to the purchasing in volume of proven
components and direct retail sales. Certainly they are not
contributing to the present infiationary movement!
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INEXPENSIVE
GAPAGITY
BRIDGE

from the amateur’s workshop, possibly

because such equipment can be expensive to
buy but, more likely, because it is not a justifiable
outlay considering the relatively few occasions on
which it would be used.

The ¢apacity bridge described here is very cheap
to make, will measure capacities from as low as
2pF and up to about 10xF and will be found to be
quite adequate for general workshop use. Over a
period the constructor manages to ocollect unto
himself a quantity of capacitors that have had their
markings removed in one way or another. This
bridge will enable them to be measured, checked
and used again. Incidentally, it is a very wise man
who checks the value of every component before
using it, regardless of colour code or marking,
saving a lot of time and temper.

It is not everyone who has good eyesight and
even slight colour blindness can cause confusion
with colour coded components, generally with blues,
browns and greens, which can lead to wrong values
of resistors and capacitors being fitted to PCBs etc.
This bridge will eliminate any such problems
especially if it is used as a matter of routine.

The dial is simple and easily calibrated and used
in conjunction with a four step multiplier switch.
The consumption of the bridge is very low and the
internal 9 volt battery will last a very long time.

DESIGN

As you may have guessed, a bridge circuit is used,
what else! and was last seen in the Take 20 series

TEST gear is often conspicuous by its absence

ERIC DOWDESWELL G4AR

s

R Cs
VR1 1
Fig. 1: This cirewll Musiralos
R2 fhow ibe collecior load resis-
Cx for of an sudic oscillator Ts

used as part of a capacily
" moasuring bridpe. “

AM 07
# )

in this magazine. In essence, the collector load
resistor of the second tramsistor of an audio
oscillator forms two sides of the bridge, Fig. 1, and,
in practice, is a potentiometer. The other two sides
of the bridge comprise a capacitor Cs of known
value and Cx, the capacitor under test. If these
capacitors have the same value then, for the bridge
to balance, R1 will equal R2. A detecting device
‘D’ placed across the bridge will indicate a null in
the audio tone under these conditions. If Cx is any
other. value then the bridge is unbalanced and ‘D’
will indicate this. Balance can be restored if the
ratio of R1/2 is adjusted to have the same ratio
as Cs/Cx.

In the practical circuit, Fig. 2, Cs is in the form

~of a four position multiplier switch with capacitors

of 100pF, 1000pF, 0-01xF and O0-1xF all of close
tolerance, the switch being marked x1, x10, x100

N
&
R1
i 10k

Fig, #; Complefe circudl of the cape- < c1
cily bridge derived from the basic
cirewit of Fig. 1. Other fvpes of tran-
sislor such s BCTOS, BCT48, BCTES
canm be used if due nole ix faken of .,
lead-oul connections.

1000pF

Tt

1

Tr
2N2926G

—

Crystal

earphone 1 -

/
ok s s [
100 [1000 |0-01 JO-1IuF
F \pF /pF
x10 x100
x1 x1000 e
S

1000pF

c7‘:; 9
100}1'5

Red Black
l [o} o I —
Test C' < B
Tr2
2N2926G 2N2926G

=" |&5Eg
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I this inside view of the bridge Ihe
cagacitars have been inoved away from
the switch' 51 o show the citcud
boargd: :

3

and x1000. The capacitor under test is connected to
the two terminals. Transistors Trl and Tr2 form a
multivibrator circuit runuing at about 1kHz but the
actual frequency is not of any great importance.
The detector is a-simple crystal earphone of very
high impedance, this factor contributing very
significantly to the excellent performance of the
bridge, the minimal damping imposed by the ear-
phone providing a deep sharp null at balance.

CONSTRUCTION

The bridge is housed in a heavy plastic box with
all the components mounted on an aluminium panel.
The oscillator components, with the exception of the
potentioineter VRI, are assembled on a small piece
of Veroboard as in Fig. 3. The bottom rail of the
board is soldered to a tag bolted to the panel, provid-
ing adequate support for the board.

C34.56 connected between
top rail and $1

Test C
terminal
and VR1

Fig. 3: Componenls comprising the audio oscillator are mounted on
Veroboard as shown above.

The test terminals are spring loaded, their
soldering tags passing through 3gin. holes drilled
in the panel. The holes are purposely large to
reduce self capacity. An alternative might be to use
feedthrough insulators terminated on top of the
panel with miniature crocodile clips on stiff leads.
Whatever arrangement is used it is essential that
a capacitor can be connected to the bridge and
removed again very easily.

The potenliometer is a very ordinary linear
carbon onc with a plastic spindle, which, again,
reduces self capacity but one with a metal spindle
would probably work just as well. The dial was
made from a disc of card held under the potentio-
meter fixing nut together with a pointer knob of
such a size as to allow a single range of calibration®
figures to be marked on the dial. The dial is marked
in the ‘preferred’ range of values corresponding to
the standard markings on capacitors.

The crystal earphone is wired directly into the
circuit, which again helps to reduce capacity. A
combined phone jack and on/off switch was contem-
plated but a switch and isolated jack could not be
found. If anv doubt exists as to whether an earpiece

is crystal or magnetic it can be checked with an

ohmmeter. A magnetic one will show very low
resistance whereas a crystal one will show, effectively,
an open circuit. Just to make sure that you havn’t got
an open circuited magnetic earphone put it in the
ear and check again with the meter when clicks
should be heard even though the meter indicates an
open circuit.

The multiplier switch used here is a miniature
ceramic one but the more common plastic or
paxolin wafer type will suffice. However, if the
switch chosen has been used before it must be very
thoroughly cleaned before using it in this bridge, for
reasons which will be noted later. The standard
capacitors C3 to C6 are wired directly between the
switch tags and the top 9 volt rail on the circust
board. If a standard size switch is used it will be
necessary to move the board down from the position
shown in the prototype. It is a good idea anyway,
with any project, to shuffle the components around
for best positioning before drilling panels etc.

CALIBRATION

After the small amount of wiring is completed
and checked, fit the PP3 battery and switch on when
the audio tone should be heard in the earphone.
The volume. should be adjustable from maximum
to zero using the potentiometer. Adjust the position
of the knob on the potentiometer spindle so that
the ends of its travel are positioned as shown in
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the photograph of the bridge. Mark these positions
on the dial with a sharp pencil. With the muitiplier
switch on x1 a null should be found near the top
af the dial, if the potentiometer has been wired as
shown in Fig. 2. This represents the zero position
of the bridge without any external test capacior
Mark this poiat on the dial,

Crose-up of the dial of the bridge. Nole thatl the fimils of travel of The
poteativmeler are afso marked

with a 100pF 1% capacitor connected to the
terminals and multiplier on x1 find a new null at
about mid position on the dial, then mark it. Turn
multiplier to x10 and locate null not far inside the 0
mark. This i5s marked 10. Note lthat we have been
able to find two points on ihe dizl for one capacitor,
using th¢ multiplier. This feature can be used to
crnss check dial readings.

Change the test capacitor for one of 100pF 1%
and mark the null at the bottom cnd of the dial
Switching to x10 should locate the nult at the 100
point, already marked. The remainder of the cal
bration is done using 1% or 2% capacitors in the
preferred range of 120, 150, 180, 220, 270, 330, 390,
470, 560, 680 and 820pF. The x1 mulliplier is used
10 mark the remaining points between 100 and
1000vPF and 10 for the points between 10 and 100pF.

TOLERANCES

For a deneral purpose bridge the cheaper 5%
lolerance capacitors are quite adequate for calibra-
tion purposes but instead of having to buy ihe
thirteen preferred values it is possible tg make do
with eight only, the missing values being obtained
by paralleling certain capacitors as shown in the
Table. There are pyobably other combinations
possible by connecting capacitms in series or even
series paraltel!

The calibralion can be complcted with a fine bali
point pen or a more fancy dial constructed, as
shown in the photograph. As the end points of the

708

polentiometer travel have been marked the dial
can be removed for finishing or copving and then
replaced without losing calibration.

CALIBRATION CAPACITORS (pF)

100 220 470
120 270* 560*
156 330* 680*
B0 390* 820
1000 |

The capacitars marked * may be oblained by connec-
ting other values in pasalfel, as follows :—
270 120 4 150 330 150 4+ 180
390 220 - 180 560 220 - 180 - 150
680 220 - 180 + 150 4 120

EXTENDING RANGE

As shown, the maximum capacity indicated ou the
dial is 1000 » 1000pF or 1pF but it was later found
possible to extend this range to 10xF enabling
small value electrolytic capacitors to be checked,
although it should be remarked that there is no
polarising voltage applied to the capacitor under
test. Nevertheless the bridge has been found very
useful for this purpose,

The accuracy of this extension 10 10:F will depend
upon the accuracy of a 1aF capacitor that is required
for calibration. Again. a 5% tolerance will do as 2
1% capacitor of this value is rather expensSive.
Connect across the test terminals and locate a null
near to the bottom end of the travel, past the 1000
mark. The mulliplier should be on x1000. The point
can be marked 10nF for simptiaoty. Only two or
three intermediate points are required such as 2200,
4700 and 800.

IN USE

Normally the null will be very deep and sharp.
In my own case, the audio tone actually disappears
at the null point and [ generaily consider my hearing

* components list

Resistors
R1 0K 10% 4 or $W  R2/3 1M 10% ¢ or IW
VA1 10k finear carbon potentiometer. See text

Capacitoers

C1 1000pF 10% C5 0 0MuF 1% SM or

C2 1000pF 10% Polystyrane
C1 100pF 1% SM C6 3-1uF 1% Poly-
C4 1000pF 1% SM styrene

C7 100u4F 16V electrobytic
Calibration Capacitors:—see text and table

Miscellaneous
Trife 2N2926G. Crystal earphone. Battery 3V PP3,
battery clips. Onfoff switch. Veroboard ¢-15in.
matrix, approx. 23 « 14in. Knob and dial. Terminals
(2). Case and panel 5 x 2§ x 13n. deep (Stalla ag
series, from E, R. Nicholls 46 Lowfield Rd., Stock-
port, Cheshire.) $1, Single pate 4-way wafer switch.
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to be better than average. If the null is not deep and
seems to be undefined then the capacitor is probably
leaky although it may be of the order of a few
megohms. The effect can be simulated by connecting
a high value resistor across a known good capacitor
and lesting the combination on the bridge. The
lower the resistarce the poorer will be the null. In
the long run it is better to destroy such leaky
capacitors at the time of testing rathcr than to
leave them around to be used in equipment where
the leakage might prove highly detrimental to the
operation of a circuit.

AUDIO OSCILLATOR

The bridge can also be used as a source of audio
tone for testing amplifiers and suchlike, the output
being taken from the test terminals and adjustable
from zern to maximum output with the potentiometer.
The waveform is vary rough, of course, coming from
a multivibrator but quite adequate for general audio
testing. If a Morse key is connected across the on/off
switch the unit can be used as a Morse code practice
set. A second c1ystal earpiece can be connected
across the test terminals and, if two keys are
connected in parallel, two-way simulated signalling
will he possible. o

w IEGHNIGROSS
ULILENG. 7

presented last month

IN THE
DECEMBER ISSUE

SIGNAL STRENGTH METER

Correcl aerial alignment is imporstant if bright,
sharp pictures free fram blurring due to multipath
reception, stably synchronised and with accurate
grain-free colour are to be achieved. This is
difficutt without a signal strength meter since the
recelver's a.g.c. system will hide signal strength
variations=-=quite apart from the physical erablems,
The TV signal strenpth meter described is por-
table and can be used to ensure that any u.hd. TV
aerial is aligned for oplimum reception: it Is
egually useful in !ocal and fringe areas. Features
include varicap tuning, three gain ranges and a
unique indicator of vision carrier reception by
means ol a light-emitting diode. Construction is
easy since a ready-made surplus if, strip is used.

OECODER FAULT-FINDING

Colour receiver decoders are gene-atly reliable but
when they do give frouble fault-finding can be a
headache. In “Practical Decoder Fault Finding™
in this issue a number of useful hints and tips
based on practical experience are given together
with guidance on the logical approach to tracing
faults.

SELF-CORVERGING COLOUR C.R.T.s
The next generalion of tColour sets—already
beginning 10 appear on the market—wll| be fitted
with self-converging c.r.t./deflection yoke systems.
How these operate, with particular reference to
the Mitsubishi SSS tube, will be described.

SERVICING TELEVISION RECEIVERS

The Baird]Radio Rentals 650, 670 and 630 serias ot
TV receivars and their faults will be described by
Les Lawry-dohns,

PLUS ALL THE REGULAR FEATURES

Gl e i Hem WD W e S B M e el S b Hamm masy

1 To . p—
I (Name of Newsagent}
1 Please reservefdeliver the DECEMBER issue of
b TELEVISION (25p) and continue every month untif
I further nolice.
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1

] ADDRESS ..

|
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MEASUREMENT

IT never ceases to amaze me that
measurement in electronics gets
more and more sophisticated as
every day passes. On reflection this
must be so because as the very latest
devices are born, some means must
be to hand with which to measure,
. accurately, their performance. At the
recent International Microwave Ex-
hibition at Montreux, for example,
there were switches shown which
could switch at 26GHz—that's twenty-
six thousand million times every
second! | might add that the man on
the stand eagerly told me, *... and of
course we're working on higher
frequencies right now".

While frequency must be measured
accurately, what about time? Latest
to come to my attention is a time
interval counter which is soon to be
launched in America. The amazing
thing about this one is that it has a
resolution of 100 Femtoseconds. If
you are not impressed then let me
add that a Femtosecond is 0-001 of a
picosecond and a picosecond is one
millionth of a microsecond which, of
course, is one millionth of the com-
mon or garden everyday household
second. For the technical/boffin types
it's 10-'5 seconds. Just think if every
Amateur radio station had one of
these, it could tell its transmission
frequency to a fraction of a cycle
even at v.h.f.

TIMED CALCULATION

Electronic calculators and digital
wrist watches always create interest
but now | really have heard it all. The
ultimate is about to be launched onto
the market, something that will
satisfy even the most pedantic of
tiros. It's a digital wrist watch and
calculator combined! The calculator
part has a nine digit readout and
ofters forty functions. When it's not
used as a calculator it functions as a
digital watch. There are only 20 put-
tons on the calculator and here the
designers have introduced a very
crafty dodge.

Although only twenty buttons are
employed (because of space con-
siderations) there's a ‘shift key"
which, when activated, gives the

giving a 40 button capability. This
shift key acts something like the shift
key on a typewriter which allows the
same keys to be either capital letters
or small, lower case letters. The
watch/calculator measures about
1:5in x 1:5in x 0-5in. deep. The first
models are rumoured to be priced at
around £200-£250 but they're not
available yet and probably won't be
for some time. The buttons, inciden-
tally, are depressed with a small
probe, or tip of a ballpoint pen as far
as | can ascertain. Information is
rather scant because this is a state of
the art unit and the information is
red hot.

SOLID-STATEC.R.T? ‘

A colleague in Washington reports
that the US Army may soon lay its
hands on a liquid crystal display.
which gives an 84-character output.
It also might be used as a liquid
crystal cathode ray tube. At present
the company doing the development
is waiting to get a Government grant
with which to continue work. It is also
rumoured that the prototype device
is coupled up to a miniature warfare
computer. If this development is well
funded, it could be another avenue of
development for the solid state c.r.t.
for television receivers.

SOLID-STATE CAMERA

At the other end of the television
signal—the. camera, developments
are pressing on with solid state
sensors which will replace the vidicon
camera tubes. This was highlighted
at the recent conference on charge
coupled devices (c.c.ds) which took
place at Edinburgh University. Of
great interest was mention (plus
photograph) of a miniature entirely
solid state television camera which
was constructed by Bell Labs at
Murray Hill, New Jersey. Another
interesting fact about this television
camera is that it is battery operated.
The size was not mentioned but from
objects in the photograph which in-
clude a ruler, it is judged to be of the
order of 11cm x 6cm.

The camera uses a chip sensor
which has 256 x 220 element array
gives excellent results using NTSC
scan rates and the author claims

LINES - — )

that television image sensors with
525 and 625 line capability-are now a
viable product. It must be remem-
bered that solid state cameras will
not come in over night. At present,
users of the ‘‘valve” type camera
tubes have only to plug in a compo-
nent and it works whereas these
solid state items are still being
developed. However, with the world
shortage of silver and the search for
some other means of photography,
itisn't too difficultto see the amateur
photographer of the future holding a
tiny solid state twin lens reflex which
records directly onto tape which can
then be played back on the television
receiver at home.

These CCD devices are well worth
watching. New applications are com-
ing up and are being enthusiastically
worked on. To date they are being
used in TV applications, infra red
cameras, delay lines, telecommuni-
cations, memories for computers and
are even employed to generate a
s.s.b. signal.

IT'S SIMPLE!

"The servicing of televison sets
has taken a step nearer to being
automated. Grundig colour tele-
vision receivers are currently manu-
factured in modular form. A number
of modules are used in a plug-in
fashion, each unit looking after a
specific function within the receiver.

The offending module (in the case
of malfunction) is simply unplugged
and either repaired immediately or
just replaced and then repaired at
leisure in the workshop.

Some 75% of the. colour television
circuitry is catered for in this way.
Now, Grundig has taken care of the
other 259 by adding a simple socket
to the receivers. A small diagnostic
unit is then simply plugged in. The
circuitry is featured on the lid of the
diagnostic box, and l.e.ds mounted
in this circuit diagram illuminate to
pinpoint any fault.

—2)

'" twenty puttons other functions thus
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7-day service.

Buy the new Poram
calalogue and you could have
your components within 7 days
of cur receipt of your order.

lfycu don't,you'll have
yoJr money back and no
quastionsasked.

Whatyouwon'tgetis
a tedious wait. Which goes on.
And on. And on.And on.

Ycu know just where you are
with Dorcm.
Millions of components.

Doramis a brand-new
dealfor serious amateurs.

It's a complete door-to-door
compenents service operated
by mail o-der.

You buy the Doram
cataloguefor 25p tthat's a
yecrly reference book for the
price ot ¢ pinttand then you
order from it.

We're big enoughto
oifer you stocks of millions of
components cn over 4,000
product lines

And so confident of our
service that if we can't supply
the part you wantwithin 7 days
of receiving your order, we'll
give you your money back.
Immediately.

No-quibble guarantee.

I¥'s just about impossible
to buy a defective part trom us.
Because our checking is so
pains-faking.

But even if the unthinkable
does happen—and you're
unlucky—then we'll still make
you happy quickly.

Because we offerano-
quibble replacement part
service.

And ourguaraniee s
gucranteed by the fact that
we belong te the biggest
electronics distribution Group
in Britain.

Allbranded goods.

All goods supplied are
branded goods.Made by big-
name manufacturerslike RS;

Mullord,SGS-ATES, Ferranti,

www americanradiohistorv com

Doranm brin?s the
amateur the sort ot sarvice only
Er:\fess'nono 's have enjoyed

-before.

Sodon'tdelay. Jsethe
coupon. Send today foryour
first Dcram catalogue.
lt can make vour lite a whole
{or easer.

For25p that can'’t be
bad,canite

RS SN cET .
| ENCLOSE 25p* PLEASE

SEND ME THE NEW DORAM o
I CANALOGUE. I

I Name
Address

I Dorom Electronics Linited, l
PO Box TRE, I

Wellingron Road Industriol Estate,
Watlington Bridge, Leeds 1512 2UF.

*This will be refunded on orders
of £5 [less VAT or more received I
I by us before March 3151, 1975,

|
Iparam |
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LISTEN TO

*CR70A

p————

£34:14!

COMMUNICATION RECE(VER  A%0%%
CaRR. 87p
The CODAR CRTOA is an outstanding zeneral COverage communKation
reeeiver; ideal for the keen S WL,
It tunes from 540 metres medium through to 19 mezres with no Laps.
Covers shipping. coastguard and dlstress frequencies. all slx amateur
'bands [60-10 metres, International brosdeast, Mer, stations ete. etc,
giving world-wide reception. Exclusive leatures include Air-spaced

- CODAR-COIL Hi-*Q" Aerhl input. illuminated Meter and Slide

Rule Scale, Two Speed varnier wning. Switched B.F.O. for CW/SSB
5ignals. Separace ourput for Tape recorder.

Ready to plug in to 200/24€ veits A.C. it only needs your aerial and
1/3 ohm loudspeaker ta bring the world to your finger Lps. (2 months
full guarantee.

w IMPORTANT NOTE
Thit fine recelver is not 3 mass produced item, but each ser i3 hand
buiit to your order, individually checked and zir tested. Pleste allow
for thiv when ordering—your delivery date will be shown on your
order receipi, sent by return.

CODAR

THE WORLD!

—~ PRA4OK

£10-93!

VAT PAID
&1 CARR. 31p

R.F. PRESELECTOR

The PR40 RF. Pressltcior is the solid stare vertion of the world fameus
PR30 which it now swparsedes.

It employs Sibeon “N'' Channel FET (Finld EMact Tansittor) front end
{ollowed by silicon 8NP Broad Band R.E. Amp.. and will subatantially imprave
receiver perlormance over the ¢ange | -5 10 35 MHz_providing a contiderable
ingeedse in gain up to BN oversll average of I0dB, with improved (mage
reiectiah and noise racio.

Supolied compitte with to-3x plug (less standard ¥ volt FP& Bateery) 12

MIII.TIBAND—B*

SHORT WAVE RECEIVER KIT
£16:90! care. w3

All translster T.LF. Receiver tunes 550 KHz w0 30 MHz (540 to 10 mecres)
complete  coverame—n®  gaps.  Medium  wava—Trawlers—Shlp | Shore
Telephone~All 5ix Amatevr Bands 160-10 mecre —International Broadast
from Awstratia, Far Eamt, Rucris. USA erc, using 4 ministure plug in Coils.
Hi-Gain FET Regen. Der. /AFAF Module giving vl loudspeaker output to
any ewternal 2/3 ¢hm sp=aker. Reccives AM!EWJSSBA

Sepurate Elccrrical Bandspread. Calibrated mgin Tuning.

A Quality CODAR-KIT with |12 moaths Guarantte. No rechnical knowledie
required, simple to build, printed circuit and Pictorial Instruction Manual,
fully detailed step by step.

Complete Kic with 4 Coily {lcss stzndard PP6 batizry).

ILLUSTRATED LEAFLETS FREE ON REQUEST
ON THE DESIGN STAFF— B 1L ECOMMUNICATIONS AND ELECTRONMIC
GISZIM G3RE EQUIPMENT SUPPLIERS TO M M AND DVERSEAS
SOVERNMENTS

-_;\, VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

Tel 0506361901

BNIS - 8TZ

This Capacitor-Discharge Electranic

. popular.

PRACTICAL
WIRELESS

&
e SILICON!

ELECTRONIC IGNITION SYSTEM

Ignihan System was
described in Practical Wirefess, and has proved exlremely

The kit Is supplied with a ready-drilled rolier-tinned printed-
circult board and fuliy machined die-cast case with AMP
Elecirical Spade Connector Block togeiher with a custom
wound transformer, first grade components and full can-
structional details.

The ariginal circult employed Germanium Power Transistors
for the negative earth version. WE OFFER SILICON P.N.P,
POWER DEVICES AT NO EXTRA COS5TI Al componerts
are available separately. Case size 437 x 33" x 2°. Complete
assembly and construction manual free with kit, available
separately 25p.

SUITABLE FOR 12V SYSTEMS WITH NEG. OR POS. EARTH.
PRICE: £9.50

Quantity Discounts:

Trade and Overseas
Enguiries Invited 10-49 less t5% 60-99 less 20%
Mal! Order Gnly, 100-999 less 25% 1000 up less 30%

PLEASE STATE POS. OR NEG. EARTH WHEN ORDERING
DABAR ELECTRONIC PRODUCTS

U.X. ORDERS PLEASE ADD VAT,

1-5 Nett 65 less 10%

A 98 LICHFIELD STREETY
WALSALL, Staffs Wsl 1UZ

T2

QUALITY' STEREO SOUND.

FER! SOLENT AGIO SYSTEM

et
<=} PRICE OFFER

WADE TO SELL AT
DOUBLE THE PRICE
M CABINET FORM

o £49-95

300D ooeoo O ot

*Stereo Tuner Amplifier chassis wilh AM/FM radio cover-
Ing land medium short and Stereo FM wavebands. Separate
Base and Treble controls. Pawer output 7 watts R.M.S. per
channel (frequency response 25-20.00 Hz) Tape recard and
playback facllities. Dimensians 18° x 84" x 3}". The vary
iatest BSR automatie record deck wilh cue and pause
coniral. Two matchind elllpticai speaker units.

Order early limited stacks available cash Price £49-35,
Credit Sale £5:00 deposit 3 monthly paymenta of £5.75
(Total Credit price £56 75). P. & P. £2°50. Send £7 50
today.

Chassis only available for cash at £35-08.
Full 12 months Guarantes.
CALLERS WELCOME.

m Stereo headphones supptied with every arder.

(Lewis

PW12/74 100 EHASE SIDE SOUTHGATE
LONODON N14 5PL Tetephones: 01-886 5868/1733
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MAKE
YOUR

L

OWN

Yor the amateur, printed circuit boards have
F good and bad peints. They are ncat. reduce
free wiring. make assembly mistakes less likely
and can support large items such as transtormers.
On the other hand. they take time to make and
subsequent modification to them can be difficult.
Ready-made “‘universal” pnnl(d circuit boards
may have no copper where it is required, will have it
where it is not neceded and mistakes during soldering
are easy as ditferent areas look alike. The design and
preparation of individual boards is casy and the
materials readily available. -

DESIGN

The method used successfully for many projects is
as follows. A fairly lairge copy of the circuit is drawn
on thin paper, such as that used for typing (thin
paper saves time later). All component Juncnons are
ringed, as shown dotted in Fig. 1, to give the basic
copper plan. Beneath this is drawn an outline, the
size of the intended circuit board and, using com-
ponents to check spacings, the basic plan is adapted
to give a full size layout, Fig. 2.

- = = = = = = — -~

JOHN JACKSON

CTrb A number can be crossed off cach time a
connection is allowed for.

A ncgative of the plan must now be made. This is
easily done by turning the paper over and drawing
over the lines that should be visible. This plan is the
master diagram, see Fig. 3.

It is poss:ble to forget to reverse the plan. which
is not serious with transistor circuits, but it will be
tricky reversing a nine-pin valve-holder to match!

PREPARING THE BOARD

Copper laminate may be backed by fibreglass or
SRBP, the latter being cheaper. Areas requiring
copper, the *“fields”, are covered with resist and the
unwanted metal is etched away. Resist can be from
a purpose-made pen, such as a “Dalo” or use can be
made of nail lacquer or palm (thinned enamel or
cellulose).

First the board must be cut to size, with a hack-
saw having a fine blade. cutting with the copper side
up. After filing off any burred edges the copper must
be thoroughly cleaned of grease or tarnish, using

+

O SRR o

=)

Fig. 1: This ciredfl, uwsed fo

demonsirate the production of |

3 peimled civcwil board, 8 of

a Guaskel Simulafor  fhat

dppeared in the Agril 1572

izsue of PW in the Take-20
se7les

c7

=N

In the final layout it is advisable to keep input and
output points apart and wires leaving the board are
better near the edges. Fixing holes must be taken
into account and copper should not be too close to
these, to prevent shorting to metalwork. To avoid
missing a component, a list can be made with each
component written once for each wire: R1,1, R2,2,

scouring powder on cotton wool. After rinsing and
drying on a soft cloth the copper is ready for the
resist and the board must be held only at the edges,
as any grease may cause the resist to flake off and
prevent areas from etching.

The board is then stuck beneath the master dia-
gram, with a piece of Sellotape to reduce handling,

713
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R R4 :
RM O C2 R4

Sw2 Cc2 R6,
Tr1 Tr1 Sw2 C3. C3 RG
Tri C1 R3 R3 R5 R;5 C; ca
R2 C1 Tlr2 Tr2 Tr3 Tr3 Out C5
R2 Tr2 Tr3 Out C5

Tr4 swi |
; ;'_.__,_,_..--Copper
Tr4 Trd4 SW1 i
-
C6 C6

n of +
| . Fixing hole

R8
/;_._'__ Area to be
7

O R8 etched
R7 RO C7 +
R7 R C7 -—

Fig. 2: The dotted areas of Fig. 1 are transferred to the paper master as shown here, the final Iayo'ut depending upon the sizes of the components
to be used. The copper will be on the other side of the board, which is shown here twice final size.

°ng

_— Copper

Area to be
~ etched

Fig. 3 When the layout is finalised it must be reversed on to the board as shown here, complete with the holes req'uired, drilled after etching.

and a piece of carbon ‘paper in between, carbon side
down against the copper surface. Draw over the
master with a pencil which will leave the outlines
on the copper. Remove master and carbon paper
after which the resist can be painted on the areas of
copper which are to be retained. While the resist
dries the etching solution can be prepared.

ETCHING

Ferric chloride is used which can be bought from
advertisers in this magazine. One pound will etch
many boards. A suitable strength is about one table-
spoon per fluid ounce of water. The crystals should
be added to the water, not vice versa, and this should
be done with care as a lot of heat is generated. The
solution may attack skin if splashes are not rinsed
off and it will stain cloth and wood, so work over
newspaper. The solution must be used in a non-metal
dish, a saucer is ideal, and after use it can be stored
in an old bottle with a plastic top.

If the prepared board is carefully levered off the
paper, the Sellotape can be used as a handle. The
board is placed gently on the etching solution copper
side down. Surface tension will support it and the
insoluble etching product can sink to the bottom, no
agitation being necessary. After five minutes or so

714

lift the board and see that all the copper shows pink.
Greasy finger marks show brown and unetched. If
all is well, allow the process to continue, taking
roughly twenty minutes. When all the unwanted
copper has gone the board should be thoroughly
rinsed with water and then the resist can be removed.
“Dalo” or nail varnish will come off with nail varnish
remover (acetone) while paint will require white
spirit or stripper. A final wash with soapy water will
leave the board ready for drilling.

DRILLING AND SOLDERING

Drilling should be done with as fine a drill as
possible, for a hand drill this will be about liin. dia.
The slow speed on an electric drill is suitable but
only gentle pressure must be used or the board will
crack. It will be helpful to mark all the holes with
a sharp point (a centre punch will not do) first, then
hold the board in front of a piece of wood, in a vice,
and drill all the holes. Any burrs can be removed
with a larger drill. The board is now ready for use.

The bond holding the copper to the board material
is strong but too much applied heat may cause the
copper to peel off. As usual, resistors and other
passive components should be soldered before semi-
conductors, though connecting wires should be left
until last.
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We promise you the world

From 550kHz to 30 MHz

Our SW-717 shortwave receiver 1s an
excellent low cost introduction to short
wave listening.

It gives you continuous tuning from
550 kHz to 30 MHz in four bands. To let you
hear broadcasts from as far away as Asia and
America. Together with many amateur
transmissions.

But that’s not all we promise.

Because being a Heathkit, the SW-717

. comes to you in kit form. A complete kit with

absolutely nothing left out. And the very clear
instruction manual you get makes assembly

superbly straightforward. And very enjoyable.

So besides the pleasure of listening to
short wave radio, you'll also have the pleasure
of building it yourself.

From 190 kHz to 30 MHz

We make no bones about it. The GR-78
is one of the finest short wave receivers
you can get.

Like the SW-717 it comes to you as a
complete kit. The end result of which will be
a superb receiver giving you short wave
coverage of everything from 190 kHz to
30 MHz, in six bands.

It’s also fully portable, with its own
nickel-cadmium battery and built-in charger.
For use anywhere in the world. And, at home,
you can use it from the mains.

Post the coupon now for full details.

Or, if you're in London or Gloucester, listen to
the SW-717 and GR-78 for yourself. The
London Heathkit Centre is at 233 Tottenham
Court Road. The Gloucester showroom is
next to our factory in Bristol Road. You'll soon
realise that both models represent excellent

Heath (Gloucester) Limited, Dept PW124, value for money.

Bristol Road, Gloucester, GL2 6EE. | weam

Tel: (0452) 29451.

So, to get the world, you won't have to
pay the earth.

% T
| B
rI ]
: —— P

TATREIH

s eamman e

; i*’ T T i

i # = Eext '3

| TOL TR N i
o . 3

\fi R e T

i .}J“_’.;If' 141 { To: Heath (Gloucester) Limited, Dept PW124, Gloucester, GL2 6EE. i
§ M2l add § Please send me full technical data on: i
1 8 the GR-78 0 the SW-717 O together with a free Heathkit catalogue. |
= o~ 17" | Name_ Address =
| 5 | Postcode |
1 = |
L | Remember easy terms are available with the Heathkit Monthly Budget Plan. l
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Trannies ..

4 BUSH HOUSE, HARLOW, ESSEX

Retail shop open
9.30 to 5.30 Monday to Saturday
Closed all day Wednesday

ALL PRICES

FULLY

INCLUSIVE

OF VAT

1uF 14bp, 1-6uF 3Bp, 29uF

TRANSISTORS—DIODES—RECTIFIERS—THYRISTORS—TRIACS—74 SERIES—IC’s—THERMISTORS
Transistors | BAl4S 24p  BCY30  58p | ME04075 34p | NKT713 34p , 2N930 £22p | Ther- INB40T  28p | 7437 97 - 14154 8820
AALLD 7 | BAl54  14p | BCYS1  6gp | MEO40l 83p [ NKT773 2N1131  26p | mistors ING408  3p | 7738 74155 41 7:
ACI07  206p | BA1S6  18p | BCY70  17p | MEO492  £3p [ OAB(GHS001) | oN3132  26p | VA10668 15p | 400mW Zener | 7440 20p | 74156  £1.73
AC126 BAX16 ap BCY71  87p | ME0493 2lp 19p | 2N302 30p [ vAl0558 15p Diodes 7441 8lp | 74157 41 a’
AC127 18p | BC107 14p ( BCY72 14p | ME1001  16p | OAlO 24p | 2N1303  30p  vAlos6 18p | 33vto33viPp | 7442 81 4160  £8- l'
AC128 18p | BC108 14p | BDI24 130 | MEI002 17p | OA47 . 9p | 2N1304 38D | VAI067 16p Thyristors | /43 4140 ( 74161 4817
AC141 £8p | BC109 14p | BD131 88p | ME1075 19p | OAS0 6p | 2N1305 38p | valose 14p 0 y 7444 u57 74162 84
AClIk  80p | BCl13  18p | BD1s2  &7p | ME1100 0491 6 | oN130s  47p | VAlodo 14p | TP s0p | 248 8331 | 74168 “:7,
ACl42  22p [ BCII4  19p | BDI131| M/p | MELIZ0 0495 2N1807 47 | VAI077 18 | 100y  3gp o | 7ilee 3
ACl42k  29p BCLIS ;‘» BDIs / 4118 | ME2001 1% é‘:gozm“ z: 2N1308  58p | VA1I00 14p | 990y g7 e A 0.227:

BCl11 2002 P H
fom mslRou b mee @ EORH M| SME BN muee LIy g
153 p | BF178 28 i
ACIs3k | M/P | BCIS5  19p | BF177  $7p | ME3011 #1p | oC25 45p 3&%{5 ﬁ: r::.:'ﬁ'" 100v ::: A ”'.;3
AC176k / 8%p [ BCI1S7  10p | BF178  34p | ME4001 16p | OC28 850 | ono018s  48p 50v  38p | 200v  44p 4180 4270
ACI76k = 42p ( BC140  30p | BF179  86p | ME4002 17p | OC29 89 [ 5N2219 42p| 200v  43p | 400v  ©BOp o 3:{.
AC176  #4p | BC147 1% | BF194  16p | ME4003 19p | OC35 590 | 5N2019a S8p | 400v  48p | 5amp R

C187 92 { BCL8  1lp [ BFl1os  16p | ME4101 16p (0C38  8p | svocee® oo% | 2amp 100y Bdp e B s'o8
AC1s7k  28p | BCI49  13p | Braad  87p | MEAL02 175 | ocal  80p | 2N2480 480 50v  49p | 200v  60p 74191 2380
AC188  28p [ BC157  17p | BFas4  16p | ME4103 16p | OCd4 200 | 5No004  25p | 100v  B6p | ppp 74192 4253
AClsgk  28p | BCISS  16p | BFX20 34p | ME4104 16p | OC45 300 | oNaoods 30p |  d00v  &7p | Jriacs 74193 4983
ACY17 36p | BCIS®  16p | BFX84  88p 18p 0070  28p [ SE00C 5 amp OER o o8 8387
ACY18  28p | BC167  13p | BFX85  38p | MES! 199 | oc71 . 18p [ 2NZODSe ;gl' 50v 8189 | o & 0 74198 &2-48
ACY19  £6p | BCl68  13p | BFX86 25p | ME600S 17p | OC72 18p | 200v g198 | S4mP 74196 8878
ACY20 £3p | BCl69 13 | BFX87 27p | MES101 18p | OC75 24p | 2N3080 P | 40ov saes | 4007 O0p 4197  BEH
ACY2l  ®#p ( BC177  23p | BFX88  85p | ME6102 80p | OCS1 g8p | 2N3702  12p | 1o,y P el 14108 @848
ACY22 19 | BC178  81p | BFY50  23p | MES00l 19p | OCBID  88p | 2N8708  11p 50v 4245 |, 400v 8130 14199 pAdE

D140  67p | BCI79  2p | BFYsl 1lgp | MESO02 81p | OCBs  sep | INITM4 1% | j00v spe1 | 7900 3P
ADI143  89p | BCI82  18p [ BFY53  83p | MES00S 23p 28p | 2NS708  11p | 400v $295 | . 0o 20p 1c*

ADI4S 8% | BC183  1lp | BPYsd 89p | MESGO1 19p | TIP29a  Bdp | 2N8706 1lp 7408 20p 5
ADI40  @5p BCIS4  18p ( BFY90 #1165 | MES002 18p | TIPSOs  84p | 2N3707  11p | §ilicon 1403 g1p 307 8 Pin DIL
ADI6l  46p | BC213  13p  BY100 17p | MES003 16p | TIP31a 77p | 2N3708 10D | Rectifiers | 7405 21p P
iD162  44p | BC213  1Bp | BY127  17p | ME9021 18p | TIP 88p | 2N3700 110 | rNugor  7p | 7406 4 104cRDIL] 88y
AD1el } M/P | BC214  16p | BFZ10  36p | ME9O02 18p | TIPSSs 81-12p | ANS7I0  11p | 1ngooa 79 | 7407 “p | 708c T099 38p
ADI6Z [ 95p | BC267  18p | BFZI1  36p [ MPSII1  38p | TIP34s 81-66p [ ONSTI1  11p | 1n4003  gp | 7408 285 7330/ DIL| 09p
AF114° 80p | BC268  13p | BFZ12  $8p | MES1I2 TIP3 83100 | aN3794  20p | INZG0Z  ob | 7408 4 723¢ T099
gﬁg :g %3 {:v BY218 fcp ;(gt_arlnllal g: TIPSGs 84- ::p 2N8819  27p | IN40O5  10p | 7410 20p |i7are D"‘n’-g’
P TIP4la P |
AF117  30p | BC268  13p | MAs001 30 | Neats 290 | TIPa2a 01100 | aN300s 130 | INdeet 1o | 7413 o 741c8 Pia DIL
AF124  29p | BC269  14p | MASO02 40p | NKT213 26p | TIP206541-05p | oNso0s 17p | PL4001  9p | 7418 38p 74lc T000 385
AF1 20p | BC270  18p | MA800S 40p | NKT314 £7p | TIP3054 650 | on4oss  s7p | PL40O2  10p | 7416 49p 7470 DIL, oA
ﬁgg gp gg?’% ﬁp MEO401 l':p gg%g gn 'rg‘x;uw g: 2N4058 1,: P! 11p { 7417 m 748¢ DIL u:
p P [ MEO402  24p T L4 12p | 7420
s g zem g e oo N6 M N0 R RS 18w oIt
p » p » 14006 7423
AF3I0 789 [ BC300  41p | MEOAO42 10p | NKT408 77p | IN914  gp | 2N4061 1gp | DI4008  2Zp | 742 oo Sockets
ABY26  39p [ BC301  40p | ME0411 £8p | NKT404 IN9l6 9p | 2N4062  12p | yypi00  18p | 7426 45p ASrEmp - 2
A8Y27  50p | BC302  38p | ME0412 81p | NKT406 98p | IN4148  §p | 2N5172  1lp | INpeo1  80p | 7427 48p 18 o n=
ABY28  89p | BCS03  49p | MEO4IS 10p | NKT60SF 4lp | IN4149 8p | 4N5192 80 | INseo2  21p | 7428 9
ASY29  48p | BC304  30p | MEG414 19p | NKT613F 38p | 1544 9p | 40361 48p | IN5404  23p | 7430 20p
BAIll 8% | BC441  30p  ME0462 28p | NKT674F 83p | 2Neos  29p | 40362 46p | INbd0s  S6p | 7432 a5p All Prices incl,
BALlS  10p ' BC461  45p [ ME0463 23p NKT677 380p | 2N706  1%p | 40636 60p | INS406  26p ' 7433 799 of V.A.T.
lolhton Veroboard
5% carbon 3-89 ohms to 10 meg 1p o
T ton : 1 DA £1 BARGAIN PACKS
watt 2% m/o 10 ohms to 1 meg i | o 5 u' it tool  68p 88p | g1 10 Biiicon npn power transistors (2N3055), tested/un.
watt 5% carbon 56 ohms to 10 meg D | 33 x 81 i e marked.
3 watt wirewound 1 chm to 6K 8 ohms 10p SH P 35y  Spotface 41 30 Piastic FET's unmarked/untested. slmﬂn to 2N3819.
5 watt wirewound . . a i | X2, 0 4 cutter 57p 57p | 81 20 TOB transistors npn 2 to 5A, untested/un
10 watt wirewound ,, " N 13p 17 x 3% 8138 01-1'8 Pkt 50 11 '201‘01‘11 transistors pnp like BC178, BC179, etc., nnte.tod[
unmari
Voluma Controls Yy & O n10 Pins _ 22p 22y a1 o glm::l IN3055, uamarked/untested. 70220 case.
Potentiometers . N ene purpose, y teste 8.
bon track 1k to 2meg Electrolytic —
:"'u..?:ﬁ““” g Capaciter e COMPLETE 100watt DISCO
Daal p =
Biagle type wilh D.P. Switeh 2 | avo oip | S0oTSLT | B YOLT 140 vOLT SYSTEM £19495 .c.var.
s P p| 474
Miniature/Rresety 100uP 6jp|3304F 10p| 100uF  Bp|6S0LF 25D
n Skeleton type
200uF 6ip |470uF 10p| 150uF  8p[1000uF £5p
All values 100 ohms to § meg ohms -1 watt 8p each 820uP 0" 1038::; :%; 2‘;0 1:9 2200uF 4dp
10004F 13p | 15 4 13p
25 watt 7p esch | 4700uF 29p{2200uF $4p| €80uF 20p
Neons s3your |16 vour 1000uF 22p)63 yOLT
8mm neou indicators Sip|15uF  64p| 2200kT 390 luk HH
Red or Amber tipeach | SSLF  oip| Sour  oyp| 5000 e e
at 6v, 12v, 28v, 110v or 230 volt. 10T 6ip| 150uF 84 HE 7 B4
470uF 119| 150uF  8p i
miniature neon lamps 680uF 18p|220uF  9p 10uF  6ip
240v or 110v Speach | 1500ur 18p|880uF 17p| 4 10 vom“' :g“g gz:
Bilver Mics 350v DC, +19% P 1L e TeF  ohy|logar 110
Values in pFs 2:2 to 220pF, 11p; 250 to 820pF, (18p; D | 880| 33uF  8ip[150uF 18p
1000 to 1800pF, 17p ; 2200pF, 19p; 2700, 3600-F, 84p: 0 YOLT e P|4TuF  6ip|220uF 22p C 1 System includes:
4700, 5000pF, 83p; 6800pF, 44p; 5200, 10,000pF, 65p. | 22uF ~ 64p|25 VOLT |68uF  10p|3souF 8%p "
47uF  64pl10uF  64p| 100uF  Op|470uF 26p % D] DISCO Amp a real 100 wate RMS full mixing
lﬁﬁﬂw Bead S 100uF  64p 22uF  6}p! 220uF 1l1p|1000uF 44p and PFL facilities.
lum upu: 18 To. .
All values Ceramics % Trannies DISCO console with two Garrard
MF/voltage: / 22/35, -33/35, -47/85, 1/86, 2-2/35, Miniature Ceramics 50v DC. SP25 Mk IV or McDonlId M60 turntables fitted
47/36, 10/8-5, 10]16, 10735, 90/16, 47/6'S, 10013, All values I-8pF ot 10, ,600DF 3p each. with di d high p cartridges,
Mullards Polyester Capacitors % Pair robust S0watt :paako.rs.
% o ount ting: 0-1uF, 0-015, 0-022 84p. 0035, 0-047,0-068 4p. 0-1 4ip. 0-15, 0-22 5ip. 033 7p. 0-47 0§ * E:“mi e land m'cz:ophon"u 00
m m ». ». ». . i -00.
8B 199, Tup o T, bul’!h SF 27 P. P . omplete System £189 95. arriage
0390 % NO DEPOSIT terms available £10-63 monthly
:oao;v“o 0%1 &wgg‘gm 0-0083, 0-0047 3p, 00088, 0-01, 0-015, 0-022, 0-033 3, 0-047, 0-068, 0-1 4p. 0.15 6}p. aver two years,
.22 8ip
160V: oolul? 0015, 0-022, 0-033, 0-047, 0-068 3ip. 0-1 4p. 0-15 4p. 0-1 4. 0-15, 0-22 6¢p, 0-38 7p. 0-47 0}p 0-681%p, | We stock a full range of Disco Equipment.
245, Send for list or pay us a visit at Bush fair.
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CW (Morse) and SSB (single sideband) signals

particularly with receivers whose coverage in-
cludes any of the amateur bands. These bands are
given below for the guidance of listeners who have
not-so far paid much attention to them.

2-0MHz

r I NHIS receiver accessory allows the reception of

160 metres or 1-8 to
80 metres or 35 to 3:8MHz
40 metres or 7-0 to 7-1MHz
20 metres or 14-0 to 14:-35MHz
15 metres or 21-0 to 21-45MHz
10 metres or 28-0 to 29-7TMHz

Short wave broadcasts use AM (amplitude modu-
lation) and an envelope detector in the receiver
demodulates this but this detector cannot provide
the wanted audio output with CW or SSB signals.
CW will be heard as an intermittent clicking and
SSB as an unintelligible sound varying at syllabic
rate. To receive CW a signal from the beat frequency
oscillator is combined with the carvier. provided by
the CW transmission, the difference in frequency
between BFO and CW signals providing an audio
output after detection. As a superhet receiver con-
verts all incoming signals to a frequency of, usually,
about 470kHz (the intermediate frequency) the BFO
is adjustable around this frequency. So if the BFO
is set to 469kHz or 471kHz the CW is heard as a
1kHz audio tone.

With SSB the carrier and one sideband are
suppressed before transmission. When the BFO is
adjusted to occupy the position of the missing
carrier the transmission can be resolved and the
detector provides intelligible speech.

S$1
R see text
Ty .
R 390 +9Vv
Part of IFT14 -L c2
— = ——— m O-1uf
To
receiver
+
D1
R1 .
——————— 390k 6:8v

%

" Fig. 1: Circuit of the simple beat frequency oscillator.

BFO CIRCUIT

This is shown in Fig. 1. The frequency is deter-
mined by the coil L1, with fine manual adjustment
by the variable capacitor VCl. The coil is suitable
for receivers with an intermediate frequency of
about 455kHz to 470kHz but the actual frequency
need not be known. Windings must be in the phase
shown, to secure oscillation.

It is quite a good plan to operate the BFO from
its own 9V battery, the zener voltage regulator is
not then necessary as satisfactory results can be
obtained without it. But if current is taken from the
battery running the receiver the current drawn by
the rveceiver will vary considerably, especially at high
volume level, so that stable operation of the BFO is
impossible. In these circumstances, the zener is
required for satisfactory reception.

ASSEMBLY

The components are assembled on a small piece
of perforated board, Fig. 2, with wiring underneath.
The two points MC are l;in. 6BA bolts, with tags,
providing the chassis or negative return.

A piece of aluminium about 3x1%in is bent at
right-angles about 13in from one end. The pitch
capacitor VC1 is fitted to the smaller flange. The
other flange is drilled for the two 6BA bolts men-
tioned, so that the wired board can be locked in
place, with leads and joints clear of the metal
Connect the variable capacitor fixed plates to pin
3 on L1, and the moving plates to one MC tag,
Fig. 2.
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% components list

R ] ~
| RT 390A1° .. V1. 10pF (Jackson C04)
f Re 3WEE o % Trl BCIOT
Ci  150pF R | Denco IFTi4
CE ip:!—'} 5 :’ D1 Zuner diode 6-8Y o

- G

&

o Perlorated bu;fd. about 1§ £ §in. Knob. Metal case, -
soe toxt. Onjfol swilch, saa taxt,

A
| L =35 P wauE -

TESTING THE BFO

Set VCI1 half open. Tune in any AM signal on the
receiver. Place an insulated lead from pin 2 of L1
near the IF circuitry of the receiver. Connect the
BFO to the 9V supply to be used. Rotating the core
of L1 with a trimming tool should result in a set-
ting being found where an audio tone arises. Set the
core to the central or zero-beat position. If the core
is rotated either way from this position an audio
tone will be produced, rising in pitch as the core is
turned.

Rotating VC1 should now give a similar result.
That is, a rising audio tone as the capacitor is rotated
either way from the central or zero-beat position.

The BFO is not used for AM reception and slight
re-setting of the core may be necessary after the
unit is fitted in its case, if it is found that VC1
comes at the fully open or fully closed position.

BFO LOCATION

The BFO unit is only about 21,x134x11in so it may
be fitted in almost any receiver, especially home-
constructed types. A reasonably large control knob
is best on VC1 and an on-off switch is necessary in
the battery positive lead to the unit.

i
Y 3%

%

k3

e S A
The unit itself is very small indeed so it can be fitted into a convenient
corner in any receiver requiring a BFO.

It may be preferred to have the BFO as an external
unit, with its own battery, when it can then be used
with any receiver. To avoid troublesome hand-
capacity effects, the unit must be in a metal box.
A box about 6x3x2lin with a backplate fixed with
self-tapping screws will be suitable. This will also
take a 9V battery and switch.

COUPLING TO RECEIVER

A short insulated lead from pin 2 of L1, placed
near the receiver or near the receiver IF stages,
should normally give suitable coupling which is not
too critical. Much looser coupling to the earlier IF

718
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Fig. 2: Layout of components on top of the Veroboard and wiring
beneath.

circuits will be required than to those at the diode
end of the IF amplifier.

If coupling is too close, receiver sensitivity will
fall off considerably when the BFO is switched on.
Should coupling be too weak, strong SSB or CW
signals will be difficult to resolve, while weak SSB
or CW will be resolved easily. However, it should
be an easy matter to move the lead.from the BFO,
or to cut it down, until results are satisfactory.

RECEIVING CW and SSB

Morse signals should be found easily in the
amateur and other bands and VC1 is simply rotated
to produce a suitable audio tone. In some-cases rotat-
ing VC1 one side of the zero position may be found
to give better reception than the other side.

To receive SSB, first tune in an amateur SSB
signal, probably on 80m, with the BFO off. Switch
the BFO on and rotate VC1 slowly until intelligible
speech is produced. This requires quite careful
adjustment. If the signal cannot be resolved, turn
VCI1 the other side of the zero position. This alterna-
tive position will in any case be necessary on the
HF bands, where the upper sideband is usually
employed compared to the lower sideband trans-
mitted on the LF bands.

If the receiver is fitted with RF and audio gain
controls, the audio gain should be near maximum
and the RF control advanced as necessary, for best
results on SSB.

VC1 need not be 10pF but larger values give
more critical adjustment while smaller values may
not give enough range of adjustment. Where the
receiver has a fine tuning control this can be used
for tuning SSB or CW signals, but if the receiver
tuning does not allow very critical adjustment, VC1
can be used for this purpose, after locating the
wanted signals. B
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Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES
MODULES—now better value than ever UNSTABILISED—~READY WIRED

SAJS €545 Cyie (e PU4S  jidise €545 G
RMS5 25
Terumistors. 7 diedss N R, PUTO  Supspidtonm  £8.45  Cutime
S5A50 £6-90 Cryrisae A ins STABILISED
RM 5 i 3 N n,
T erinaintoes. T diodes L PS45 5380 6 oh £4-45 c-,",'.fa"
SA"}O £|2.so Ct':r::‘e -+ Cor:::\dunully MT45 :;:::lormeflor £3.50 Cn;a;p;n
{gol‘zntr::,::';%:d“ ® 'l'ucx:;rgnrpa::“n Ps70 Suits 2 SALOC £5-45 Cl'rfrei:g.
'|20 waltt module complete with buhlilrtr- M‘no. :’;;::I’ormar for £4-90 Cl;;i;sl
in supply—extra heavy duty £2250 60 thE sAt00 MODULE N.B. PS570is nat suitable for thu SASO
Mk Il STEREO DISCO MIXER £22-50

R Carr, 30p
This well eried unle mixes two decks, handias any
ceramic cartridge, and features mic Over-ride plus
sepsrote full range bare and treblm ¢ontrols on both
mic tnd deck inputs, Ample hesdphona power i3
svailable for P.F.L. May be used for mono and is
majns operated. Fitted woith sturdy sereening fase.
Conrrolg: Mie vol, bate, treble, LeftiRight lade, deck
volume, Bass, trable, hiphone select, vol, Mains, Size
174ln % 3in X 4in desp,

DISCO MODULE £950 Sr

Cp
Thoutands sold of this extremely popular mong wersjon. A mie input may
be fitted using the YA {see below), Low tontumption from a 9V battery.
Features the same high standarca of reproduciian as the Stares version,
Controls: Hiphone sciaet. vol. Laft deek vol, Right deck vol, basy, treble,
master vol. Size 12¢in X 3in X 2in deep.

3-CHANNEL SOUND-LITE £22:50 Sa

Qnly SAXDN tan suddly such incredible value far money. This unit features kv
power handling, full-wave control, bass, middle, trebie AND master controls, Twin
Tsudipcaker jacks far ‘‘through™ connestions, It may be Wied free standing or will
panal mouns next to either of the above, Als features uniqua CUT-BACK Sirevitry
foe extra wide Fanga ruinme. Siza 12In ¥ Jin X 2iin deeb. Professional standards
at @ Price you <an alord .
SINGLE CHANNEL Recently reduced in nrlice TOAbAELBé:DAETRS
b due ta ingrcating  ales, .
YERSION £7-50 handies kW, Full wave
Cirr. lree  oPenavien.

MULTI-PURPOSE MIXERS

M4HL M&HL
£19-50 Sy £29'50
Featuring muisiples of our YAID madule. the MAHL
and MEHL fulfil the feauitements of afl clubi, arouss.

cte. where a high quality miner i3 required. Eac
channel has one high and one 1aw impPedance input,

plut volume, trable ard Bass cantrolt. Inpug 3 1
impedantes may, il required. be emsily Chanjed. = i G
| Tha M4HL has four channels. and ane sutput. and

tha M&HL alx ehannels (11 inputs) and a master
centrol gnd two sutputl, Either upit may be wsed

free standing or Panel mouated, Thesa mixers will L i ;
feed a1l typas of ampither. Recommended for their - 0 0
versatility and high performance. and excollent
valus far Meney.

CHANMEL . Carr, y 1 o % - o e
VA0 SPSRULE £3-50 SN 660 0060CQOO0O0C OGO H
This is she basic ¢hannel madule in the abave mixers
and May sho he used lor extra [mMPuTs on either the

mano or sterep mixers. Fisted with vetume, bass
;‘;dl aa;b'u controls, requires ivit a iack and supply Sﬂ. XOH

mun:—Twe y can .

separately <ontrolle T > put Wages  plus

CSE inputs, Wide ranie '] 6 ‘ "r c c wu\ﬂ. range bais E&’;E:’FI‘}E
attractive vrnide a® L4 ?Sﬂ;x‘!ﬂ speech snd mutle

COMPLETE o ‘Twin’ autputs, L X s wut oy t, fr:m Carr, fras

i [ jor groufs. twin, loudspeakinr

AMPLIFIER dis:ﬂ. ef.i. HF:HY

sar B

SAXON 190w of specch soa . e ey SAXON 100
k. d bie. " -] -
100 e e o end tren, V2w ol £53-00
kets. Sturd 3 o Lot Active faci ke ohi
Yes sockers. Swrdy emte, and ap atwicive o make i SAXON 50

teed. di . clubs. etc.
"34.90 g;:‘?':rerlinn identical (29'50 CSESD S‘O!'::'ve‘rsio: i-denlinl in appesaranco £37'50
Carr. fras In sppearanse. Carr, frad Carr, frea

SPND 0y FOR OUR 16 PAGE
CALLERS AND MAIL ORDER MANUAL il ciceurts & details.

SAXON ENTERTAINMENTS LIMITED TERMS OF BUSINZSS: C.W.0.

CO.D. or ACCESS liust _send In

327-333 WHITEHORSE ROAD + CROYDON CRO 1HS tare number). Send SOp for ©O.D.

(Please Quote magazine when orderial) Plexe send 5.AE. wich 4l enguiries,
SHOP HOURS: & a.m.-5 p.tn.=— LUNGCH 12.30-1.30 p.m. MAIL ORDER DESK: 10 am.-3 parie | yvaT 4 8% musk be added 1o 2l
14-HOUR ANSWER SERVICE. TEL. 0l.634 $385, TECHNICAL ENQUIRIES: 01.654 0078 Grders including carr. Tharges.
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1 MADE IT MYSELF”
Imagine the chnill you'll feel! Imagine how impressed h
people will be when they're hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderfui way to iearn—and pave

better-paid career!

the way to a new,

No dreary ploughing through page after

page of dull facts and figures. With this fascinating Technatron

Course, you learn by buitding!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Elccrronica by doine
#Ciudl proects You enjoy—making
things with Your own hands that
¥ou'll he proud to awn! No wonder
' 50 a3t and easy 10 learn this way,
Because learning hecomes a hobby{
And what a  profliable hobby.
Because obPPortunities in the field of
Radio and Electronics are prowing
faster than the¥ cen find peoPle o
fill the fobs!

No seldering—yet you

learn faster than you
ever dreamed poasible,
Yes! Faster than you can imagine,
¥ou Pick up the 1echoical xnow how
You nced. Spbecially prerared sigp-
by-step |essons show ¥ou how ta:
read circuils—assemble componens
—build  1hings—experiment.  You
cnjoy every minute of it!

You get evervihing you necd.
Toeols. ComDonents. Even a versatile
Mulumerer that we teach you how
o use. All intluded in \he course,
AT NO EXTRA CHARGE! And
this is & ¢ourst an¥one can afford.
(You can even pay for fl by easy
nsalmenis).

POST
TODAY FOR
FREE BOOK

Ta: ALDERMASTON COLLEGE
DEPRT. 8Py 85
READING RG7Y 4PF

Yes, ('d like t¢ know more abaut vour caurse. Please send

ma fres delalls—plvs your blg, Y6 -page book inal fellg
about il youe Courses.

So fast, so easy,

this personalised course
will teach you even if
you don't know 2 thing
today!
No matier how little you know now.
no maiter what Your background or
education, we'll 1¢ath You, Siep by
SIER, in SImp casP-1o-undersiand
lanyuage, You Piek up the secrets of
radio and elecironics.

You becoms 3 man who makes
things, not jusl another ef the
miltions, who don't understand And
You could pave the wa¥ to a Sresr
new carcer, o add 1n the thalt and
aride you reeeive when You (pok at
what you have achieved. Within
weeks you ¢ould hald N ¥Your hand
FOUr awn trangistor radi¢. And after
the course You AN RO o to acQuile
highowered 1echnicyl qualifications,
beeause our fumous  courses g0
neht yo 1o Ciey & riuilids levels.

Send now for FREE
76 page book—see how
easy it is—read what
others say!

Find out mare now! This is the
gaiCway o a thrllind new career, or
5 wonderful hobby You'll enjoy for
Yean, Send (he coupon now. There’s
no otigafon.

QHIBPwEs

BRITISH INSTITUTE: OF ENGINEERING TECHNOLOGY
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wireless?

The early days of electronics were based very
largely around the topic of radic. Things 1ike
computers and calculators are very much an
afterthought. AMBIT is instigating a specialist
sales and service line, just for AC electricity.
From 10Hz to 1000 MHz. with our association with
the largest producer of coils and filters in
the world, namely TOKO, we think we have got

4 head start. Add to this our declared comm-
ittment to linear menolithic technology, and
the result is the most advanced and comprehen-
sive service available to the amateur or
industry.

In cur AC line information folder, you will
find the CA35908 PLL decoder, with TOKO coits
and pilot tone filter, PCB and other bits for
Just £3,90 +VAT,

The CA3123E AM radio module, the CA3OROE FM
radio module, the TBABI0AS short circuit proof
7W audio amp module. DATA FOLDA 4s 25p inc pp.,
and contains information for all concerned
with audio and wireless - GET YDUR NCW.....

: bit 373 HIGH STREET

BRENTWOQOD
INTERNATIONAL.

ESSEX CM14 4RM
(0277) 216029
Telex: 995194

forfast,easy
reliable soldering

Ersin Mutiicore Solder contains 5 cores
ol non corrosive Hus, \nsiantly Clearing
heavity oxidised syrfaces. No uxira flug
5 required

& N\, _ N
EASY-TO-USE) (IDEAL FOR HOME
~ DISPENSERS || CONSTRUCTORS
q Sizre 1 cartons in 40760, 60/40
el Ss;’ib'r:l alloy 't anr:! Savhit alloys
3 18aswg. i In 7 gauges Sép
[illustrated{ -
Sire 194 P 3
y 60/40 alloy Size 12 Reel -
. 18 swy. 34p for Service
& Size 15 Engineers and
e 60740 alloy Electricians.
;;-_._:—'..'f':. 12 swg. 3ép 18 swy Ve
ksaut:ia alloy ¢).72 pssd® j

=
BIB WIRE STRIPPER AND CUTTER )

Oefuxe Model $ Automatic opening spring,
= locking caich, plastic-covered handles. Case
s hardened and precision ground. Adjusts

10 most wire sizes. Cuts and strips

flex, splits plastic twin flex.

Prices shown are recammended cetinl, excludingVAT
Fram flectncal and Hardware. Shops |1 nobramanie suad 10p plu drett |
Bib HI-Fi AcCassores Limitud. Hemel. Hempslead, Hurs HPZ JEp
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ANOTHER

everything rocketing upwards the prices

of dry batteries are no exception. The
common PP7 9 volt battery, for example, costs
around 33p at the moment and many transistor
radios use two of these. Their useful life in a radio
is very variable but one factor, above all else,
determines how economical they are likely to be in
the long run: the sensible use of the volume control.

Just about all transistor radios use output stages
designed to operate in what is known as “Class B”
conditions, where the current consumption is very
low with no signal, rising as the signal input is
increased so that low volume levels mean low
battery consumption and longer battery life.

At 66p for a pair of PP7s it is immediately obvious
that a mains operated power supply unit is going to
pay for itself very quickly indeed, after which the
cost of the electricity to operate the set is negligible.
Taking a month as a typical life span for the
batteries the cost of this power supply unit at under
£3 could be written off in about four months. For
our Senior Citizens and others similarly placed this
is no mean saving.

QS we go through the Age of Apollo with

Design

While power units for radios requiring 6 or 9
volts are common enough, units to replace 2 X PP7
batteries (18 volts) seem hard to come by. In the
author’s case, an Ultra 6142 LW, MW and VHF

Fos== =" W EETTTET T T T K
l by I|
I ) ] |
[ [
- B -
I |1 ]
I | i
| [ |
[UR P JE T TN IR P J
Blac e Red
—T== - r=—~f-—-"—-=-"—-"""|--"-"" i
: : l
| | |
7 ] !
1 i ]
|
| i |
l |
I | T !
[} | :
1 t 1000pF |
' H c2 D4 i
! I R2 220 '
: i ! D28 MN4002 !
O
] T 1
E e e m——— - —— | =TT —Y= -

Fig. 1: Circuit of the power unit together with the connections to the
terminals of the retained battery tops.

BATTERY SAVER!

ARTHUR DOW

portable, it seemed logical to make up a power
supply unit to fit in the same space as the batteries,
$o what better than to use the tin cases from a pair
of defunct PP7s?

In the final circuit used, Fig. 1, one tin box carries
the mains transformer T1, the 12 + 12 volts secon-
dary windings going to the rectifier diodes D1 and
D2, smoothing capacitors C1 and C2 and the zener
diodes which stabilise the output voltage at 9-1 +
9-1 volts, all contained in the second box. The tops
of the boxes carrying the terminals are retained and
accept the original battery clips so that no altera-
tions whatsoever need to be made to the radio set
itself, a very important consideration. At any time
the power unit can be slipped out of the set and
normal batteries fitted back in a few seconds. In
any other set a check ought to be made to with a
voltmeter to ensure that the two batteries are, in
fact, in series, requiring 18 volts. Otherwise, as long
as the original battery polarities are adhered to,
there should be universal use for this type of power
unit.

Construction

Initially, two old PP7 type batteries are dealt with
as follows: Mark the tops with the + and — signs,
as shown on the side of the case, against the respec-
tive terminals. Cut across the corners at the top
with a pair of sidecutters and ease back the edges
until the top can be lifted out complete with
battery. Cut the connecting wires or thin metal
strips fairly close to the terminals and throw out
the battery.

A hole of about {in diameter is made in corres-
ponding positions in each case and the two cases
held together with a rubber grommet, Fig. 2, noting
the polarity markings on the cases. Another hole is
made for the mains lead to enter, again via a
grommet. The position of this hole will be dictated
by the position of the batteries in the set. In the
Ultra 6142 a slot was filed at the bottom of one
side of the cabinet, adjacent to the battery compart-
ment, from which the mains lead was led out.

Next, all the components, with the exception of
the transformer, are soldered on to the small piece
of veroboard, Fig. 3, and lead-out wires attached.
Some sort of colour coding for the wires is an
advantage to avoid wiring errors. The board is
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fitted across the diagonal of one box and a couple
of spots of adhesive will hold it in place. Be particu-
larly careful that the polarity of the four diodes and
the smoothing capacitors is carefully observed. The
wires from the board are passed through the
grommet with the exception of the one white and
one red wire which are soldered to the + and —
terminals on one of the battery tops.

pA lnsulatling tape on both edges
T
: e} :
Grommet Grommet|
fead
A
Battery cases .
Solder

7—

Fig. 2: Location of the

components inside the
Feet battery cases. The cases
bent(, T are held together by the
down grommet through which
the interconnecting leads

pass.
View on A-A

g

The mains transformer has two mounting feet
which must be bent down, Fig. 2, one being fixed
to the bottom of the box with a 6BA nut and bolt
and the other soldered to the box just below the
top. But, before fixing the.transformer finally, feed
a few inches of the mains lead through the grommet
and connect to the primary winding taking the
earth lead to the transformer’s “screen” connection
and to the case. Put a few turns of narrow insulation
tape on the end of the mains lead inside the box to
prevent the lead being pulled out. This may not be
the best arrangement but space is rather limited
inside the box. The wires from the board may now
be connected to the transformer secondary with a
white wire and a black wire going to the terminals
on the second battery top, again noting the correct
polarity. The transformer may now be dropped into
the case and finally fixed into pesition. Some insu-
lation tape was stuck across the core of the trans-
former at the top to prevent any possibility of a
short circuit of the terminals immediately above.
Likewise some tape was put across the top edge of
the board in the other box.

Testing

Before replacing the tops in the cases it is a good
idea to try out the power unit for correct operation.
After checking the wiring again and the Jpolarity of
the various components connect a DC voltmeter
across the red and black terminals. Select a volt-
meter range of, say, 50 volts initially. Switch on the
mains, when a reading of about 18 volts should be
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% components list

v -
R1/2 20000 6% 1 watt
y o CH20 1000uF 25V

D12 1N4002

D34 81N zener”

(BZYBECIV)
AT Transformer 240V 12V 12y

5 ({Douglas MT111CS)

Veroboard. Grommets: Batlery cases. Maiks lead. i

"t i L

obtained, with 9 volts between the white wires and
either black or red. )

If everything appears correct put some insulating
tape over the connections to the terminals and put
the tops back into the cases finally turning over the
edges of the cases to hold the tops in position. If
thought necessary, the unit can be checked on the
radio itself before fitting the tops back, connecting
the battery leads from the set on to the power unit
terminals. If there is something wrong it can be
attended to now instead of having to open up the
cases again. As a further check, the voltage across
each of the smoothing capacitors should be about 16
volts.

AM 0270
|
T1,12v l T1,12v
Red¥ secondary¥ White ‘White bsecondar‘y lack

Fig. 3: Layout of components on small piece of Veroboard. Protect
vertical edges and top with insulating tape or similar.

Notes

It should be remembered that the on/off switch
on the radio set itself still only controls the DC
output of the power unit to the set and not the
mains input. Although the set consumes very little
power from the mains it is still good practice to
switch off the mains side when the set is not being
used. The set switch can be left on permanently
and operation of the set controlled by a switch at
the mains outlet point. )

The miniature mains transformer specified has a
secondary current rating of 250mA which is far in
excess of the 20/30mA which will be drawn by the
average set. However, since it costs only a matter
of a few pence more than the sub-miniature trans-’
formers rated at around 30/50mA the additional
safety factor was thought to be well worth while.
The light loading of the transformer will also assist
the output voltage regulation of the unit.
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If you're looking
for trouble
you needn't look
any further.

It's not only technicians who can see the
finer points of Eagle multi-meters.

Every handyman notices them toc.

They're easy 10 read.

They're tougl.

Their construction comes up to labera-
tory standards.

Even our inexpensive pocket sized
modals have features you'd usually only find
on professional equipment.

Take a look through our catalogue.

You'll seg over twenty medels.

Specifications that would impress the
most experienced technician.

And a price range that takes in amateurs
aswell as professionals.

We guarantee every one for two years.

With parts to service them inno time.

So you can confidently find fauit in

anything. Eﬁggﬁee

The name on Britain's widest range of
electronic equipment.

catalogue containing the compléte range
of test equipment.

|| Name_ - I
l Address. I
J-  Pwa3a l
Eagle International Precision Centre Heatter Park Drive
L Vembley 440 15U Telephone 01.903 0144 J
723
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CONTROL|

BY PRACTICAL
F!ADID'

WIHEI.ESS

~ @ MoDHL
CONTROLLER

PART 1

In this short seties we shall
show y34 how ta bulld the
trayamitter, receiver and aet-
uallng mechaniem required
to srovidz radio contirol over
a model up to argund 100
yards awdy. No bought mod-
ules, yom build everything
yourselt trom scratch, You'll
feed vary pleased with your-
sell when it's finished and
working! A special ‘no-lest’
trapsmitting licence is re-
quired by law and we tell you
how to get yours without any
trouble. Amaze your friends
as your model moves around
under yonr complefe controll

~

WARME
RECEIVER | '1

This receiver covers
the bands 150-1500
kHz and 1-65-5MHz
and receives Marine,
Bloadcast and Ama-
teur transmissions on
AM, CW and 55B.

MANY OTHER CONSTRUCTIONAL
ARTICLES, SPECIAL FEATURES
AND REGULAR COLUMNS,

e ey e i
ON SALE IN DECEMBER
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HE motor car is not an ideal environment for

I a tape player, or indeed for any electronic

apparatus. In particular the problems of power

supply regulation and electrical noise are far more

acute than those likely to be encountered by a
domestic machine.

ENVIRONMENT

The supply voltage, although nominally 12V, is
likely to vary considerably under the loading condi-
tions imposed by windscreen wipers and heaters,
lights, etc. As a result we must produce a unit cap-
able of working safely up to a possible maximum
of around 15-5V, yet also maintaining a satisfactory
performance down to 10V. For the amplifiers this
is not too difficult—achieving a constant speed for
the tape transport is not so straightforward.

Because a negative earth system is more or less
universal on modern cars, the unit has been designed
for this. Conversion to positive earth working is very
simple, however, and will be described later: no
change of components is required. Operation on 6V
systems js not possible.

The construction of the tape-transport mechanism
itself would of course be beyond the resources of
the majority of our readers. It is therefore necessary
to use a commercial mechanism. The one specified
in the components list incorporates facilities for
electronic speed control and also auto-stop and cas-
sette ejection at the end of the tape. This feature
is very necessary in a car where the machine must
“look after itself” if the driver is fully occupied in
manoeuvring his vehicle.

Interference from the car’s electrical system
seems to be worse with the modern alternator and
solid-state regulator than it was with their predeces-
sors. Power supply filtering and comprehensive
screening are essential if the tape-head output, which
is less than 5004V, is not to be completely submerged
in the hash.

Acoustic noise levels in the passenger compart-
ment vary considerably from one car to another. The
amplifiers used here provide over 3W rms output
into 40 loudspeakers from a 12V supply: this should
be adequate for pretty well any car.

* Hamilton Electronics Ltd.
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L
KEITH CUM
TAPE AMPLIFIER

The amplifier system can be conveniently divided
into three parts, a low-noise preamplifier, an equalisa-
tion section and a power amplifier. Silicon transistors
are used in all but the power output stages.

A stereo cassette carries four tracks recorded on
a tape only lgin wide and running at 17%in/sec.
Hence the very low output level from the tape head.
The amplifier input stage must therefore be designed
for ‘very low-noise performance. The technique
adopted here uses complementary npn and pnp tran-
sistors, with the collector current of the first stage
providing the base current of the second. The first
transistor js thus operating under “starvation” con-
ditions—a factor which greatly assists in the reduc-
tion of transistor noise.

MINS & TON

H

Pre-amplitier Equalisa
LEFT HAND Ay
CHANNEL Tr2l 2.0k
— BC212L BC:
47&:2 duca R7 E
Hs<  "T™100pF S120k
Tr1 C|2| Tr3
109C
BC o BC109C
N 4
ca
Tape o} ( 104F
head A4-7pF ﬁ []l
[ R3
10k
R2 R8
100k§ R5 S
1 3 100 147% . <
R4 R9
2.2k 2.2k
c16
T1oo,.|f-' 1

Note: —ve line is NOT connected to chassis

Fig. 1: Circuit of one channel ol
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PRACTICAL WIRELESS

capacitor specific properties (see
text book on the subject). Generally
the most suilable far r.f, applica-
tions are ceramic or silver mica
types; for a.f. and h.f, use one of the
plastic types; for space saving and
smoothing, electralylic lypes ¢can be
used, or tantalum types which,
although more expensive, are more
stable and reliable over long periods
of use. Electrolytic capacitors break
down aller a few years and are
number one suspe¢t ol capacitor
failure symptoms. Paper types are
now being superseded by plastics.

COILS

Ready made coils are usually
designed for a specific application,
hence they seldom carry any
characteristic markings other than
the makers code number, Unless
their properties are known or can
be measured accuralely, there is
little value tn unmarked coils. If buy-
ing coil formers or bobbins for
winding your own coils, check that
you arder or ask for all parts, especi-
ally It a brass or dust iron slug is to
he used to adjust the inductance in
a tuned circuit.

DIODES

Because of the very small size of
many - diodes it is not always
possible to mark them with the full
type number. Some are marked with
very small lettering that needs a
magnifying glass to read it, One
end of the diode body is usually
marked with a + sign or a band of
distinguishing colour, or maybe
black or white; this indicates the
cathode terminat.

Special types include “Varicap"
or similar variable capacitance
diodes. The capacitance effect
changes with a change In the
applied voltage. This type is now
frequently used in radio and tele-
yision tuners.

22

Zener diodes limit the applied
voltage to the specified level and
are very useful lor regulating fow
voltage d.c. supplies.

FERRITES

Often the cause of some mis-
understanding, "ferrite” is a term
now lposely applied, even mis-
takenly, to some kinds of dust iron
materials and ceramic cores. Their
properties are quite specific. Ferrite
beads (used for suppressing para-
sitic oscilfation) pot cores, rods and
toreids are specificaily designed to
he most effective over a pre-deter-
mined frequency range. For more
detatled information consult manu-
tacturers' literature. When ordering
pot core assemblies make sure that
you ask for all the necessary parts,
which usually include two halves of
the pot, the bobhin, the ¢clamps and
tag strips.

HEATSINKS

Heatsinks vary enormously in size
and shape, If they are cast or
moulded in aluminium alloy they
should be painted matt blach, but if
elecirical connection is required to
the tramsistor casing, make sure
that the contact area is iree from
paint. Insulation from the transistor
casing must, where required, be
carefully achieved with the correct
insulating washer and nylon fixings.
Any rough edges on drilled holes
must be removed. Other heat sinks
are made from copper; alternative
metals are not always suitable be-
cause of inferior heat conductivity
properties.

INTEGRATED CIRCUITS

In the limited space avaiiable it is
not possible to give detalled sug-
gestions anall types available; how-
ever, here are a few hints to cbhserve,

D.C. MOTOR

A.C. MOTOR

GAS-FILLED (NEON)
INDICATING LAMP
(NON-POLARISED)

POTENTIOMETERS

Varlable resistance
(xnob ontro))

Patentiai o ulder control
{knob}

Tal P99

<
~

Variable resistance
{preset conirgi)

i)

<
a

Patantial divider
{preset contool)

T

Twin-ganged potentlal
divider {knck control)
8.9 slereo volume cantrol

=
A
—
=

P N

SUYERS’ GUIDE 1374/75

high, so many thousands of transis-
tors (and other semiconductor
devices) find their way into 2 scrap
yard or on te lhe open markel. in
spite of precautions taken to mini-
mise the number that are released,
several do slip through, sometimes
with makers” names gn them. How-
ever, experts can often identify the
source by internal inspection,

Sub-standard devices may lurn
out to be very good bargains; in a
Int of cases they can be used, par-
ticularly for experimenting with one-
oft projects, but 1t is unwise to
specify such devices for wide-
spread adoption in a particular pro-
ject because of the varialions out-
side the specifiad characteristic
range. They usually appear on the
market as unmarked, re-marked or
recoded types. In the latter case, a
firm may have measured a balch
and re-classified them, in which
case yoy should identify the ¢oding
and obtain the correct specification
from the supplier.

Unmarked devices cannot be
classified unless they are measureqd
under narmal operating conditions
and with a proper instrument. Faor
the low prices often asked, the buyer
can expecl 1o have a very mixed
batch, some may be usable and

SEE OUR REGULAR
ADVERTISEMENT IN
PRACTICAL WIRELESS

Directony ealvy on page 40
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PRACTICAL WIRELESS

from the manufacturers or distribu-
tors. This is most valuable for pin
connection identification as well as
giving the expected specification.
A golden rule is never to solder
in, until you are satisfied that you
have the correct device in the
correct position; i.c.s can be very
costly and difficult to replace.

PRINTED CIRCUIT BOARDS

P.C.B.s are mainly of two kinds:
glass fibre board and s.r.b.p.

Glass fibre board is more expen-
sive but is superior to s.r.b.p. board,
being more rigid and stable. Slight
bending or flexing of any board can
lead to the copper cracking, especi-
ally where it is in narrow strips.
Small soldering irons (15 watt maxi-
mum) should be used; larger irons
can melt the copper away.

Most unetched board is unpro-
tected and not tinned so the copper
must be thoroughly cleaned before
etching and again before soldering.
A washing-up scouring pad or
powder can be used with care.
When cutting the board always use
a fine toothed hacksaw. Glass fibre
tends to blunt the blade more
rapidly than s.r.b.p.

Double-sided board is sometimes
used where it is important to have
a “ground-plane”. The copper on
one side is etched to suit the circuit
and, on the other (ground-plane)
side, the copper can be carefully
etched or peeled away from holes
to avoid short-circuits. All com-
ponents should be mounted just
clear of the copper on the “ground-
plane” side to avoid short circuits.

Kits are available for etching
p.c.b.s yourself. Read and follow the
instructions carefully and do not
leave the bottle of solution open.
Some component suppliers do
arrange to supply ready-etched
boards for specific purposes and
some are able to supply etched

24

boards to individual design require-
ments.

Magazines usually publish the
printed circuit patterns for their
projects where applicable so that
constructors can etch their own
boards. Adequate copper must be
allowed where holes are required
to ensure a satisfactory soldered
connection. Any modifications to
the board after etching can easily
be done by either peeling away
copper carefully with a sharp pen-
knife or adding link wires as neces-
sary.

POTENTIOMETERS

Potentiometers are made in vari-
ous styles: Apart from the overall
resistance value, the other proper-
ties to quote are: carbon track or
wirewound; logarithmic or linear
track resistance. Skeleton preset
types have open unprotected car-
bon tracks and can be obtained for
vertical or horizontal mounting on
p.c.b.s. Log types are most com-
monly used for volume controls.
The maximum power rating of all
potentiometers determines the cur-
rent that can be safely handled, and
in particular with d.c. voltage con-
trol, this rating should never be
exceeded.

RESISTORS
A look at the directory classifica-
tion will show many different
groups. The following information
should be provided when ordering:
(a) Construction material e.g. car-
bon film, etc.
(b) Resistance in ohms, kilohms
(2 x 1,000) or megohms (2 x
106),
(c) Thetolerance, e.g.1%,2% etc.
(d) The power rating, e.g. 4, ¥ watt
etc.

continued on p33

Some of the high stability types
are more expensive and are used
where low thermal noise and close
tolerance are important factors to
the application. The power rating
quoted is an indication of the maxi-
mum current that can be handled
by the resistor in conjunction with
the applied voltage, and should be
adequate for the application.

SWITCHES
Wafer switch assemblies are ob-
tainable in kit form and itis essential
to ask for every part down to the last
nut. The wafer specifies the switch-
ing mode, which is described later.
Common abbreviations used for
switches are:
SP = single pole (one switch).
DP = double pole (two switches
operated simultaneousiy).

3-pole =three switches operated

simultaneously, etc.
ST = single throw or on-off
function.
DT = double throw or change-
over function.
4-pole,3-way four switches each
having three out-
lets and operated
simultaneously,
usually on a wafer.

CO = changeover.
MB = make before break.
BM = break before make.

Centre-off applies where a toggie
or lever switch has two outlets and
a central neutral position.

THYRISTORS & TRIACS
Thyristors can behave in various
ways if they are not up to manufac-
turers’ published specification. In
some applications such low cost
specimens may appear to function,
but in others they may be unreliable.
The most common defect is the
triggering level which may be out-
side the manufacturer's quoted

BUYERS' GUIDE 1974/75

MARKING OF

CAPACITORS (pF)

AND
RESISTORS (n)

PREFERRED VALUES. The com-

mon range of twelve vaiues is known _

as the E12 Series:—

1-01-2151-8 2:2 2:7 333947
56 68 82 together with their
decades such as 47 470 4700 47000 etc.

The E12 Series can be expanded to
the E24 Series by adding the following

intermediate vaiues:—

1-11-316202430364351

6:2 7-5 9-1 and their decades.

RESISTANCE CODE (BS 1852)

Increasing use is being made of the
British Standards (BS 1852) method
of marking resistors with their value
and tolerance using figures and
letters only instead of a colour code.
The multiplier is represented by a

single letter:—

R=x1 K= x1000 M= x1000000
which replaces the decimal point
when indicating the value of the

resistor, thus:—

15Q 15R  (multiplier = x1)
3302 330R ( , =x1)

560 5K6 (muitiplier = x1000)
47kQ 47K (muitiplier — x1000)

1-2MQ 1M2  (mult = x1000000)
18MQ  18M  (mult = x1000000)

TOLERANCE. The marking indica-
ting the nominal value of the resistor
has a single letter added to it rep-

resenting the tolerance figure:—

F=+1% 6= +2% J=15%

K= £+10% M= + 20%

Examples :—
2M2F signifies 2-2MQ 1%
1K8G " 1-8kQ2 2%
120KJ " 120k2 5%
15RK " 15Q 10%
6R8M »n 6-8Q220%

a3
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Transistor gain will vary from sample to sample
and will also change with the supply voltage. To
overcome these problems, negative feedback is used
to stabilise the gain of the preamplifier.

The preamplifier has now raised the signal from
the tape to a more reasonable level, but it still has
a “Velocity characteristic’—that is, for every doub-
ling of the recorded frequency the output level also
doubles. This is because the tape head output level
is proportional to the rate of change of magnetic
flux due to the tape moving past the head. For a
constant recorded amplitude, an increase in pitch of
one octave (doubling of frequency) will cause the
flux to change at twice the rate, and hence the out-
put doubles also. It continues to double with each
octave rise until tape head losses become significant
at the higher frequencies.

At the time of recording, the higher frequencies
are pre-emphasised or boosted relative to the low
and middle frequencies. This means that the signal-
to-noise ratio of the tape is improved, since tape
noise is predominantly at high frequencies.

From the foregoing it is obvious why we need
to have an equalisation amplifier. This has a charac-
teristic which is the inverse or “dual” of the overall
tape curve. The output of this section has a flat
frequency response over the audio range.

At this point the signal is suitable for feeding into
the power amplifier, which uses a conventional com-
plementary-symmetry circuit. The output voltage can
swing between the two supply rails, less the residual
voltage drop across each output transistor, say about
12—2=10V. The rms equivalent of this peak-to-peak
voltage is approximately 3-6V which will produce
about 3-25W using a 40 loudspeaker.

amplifier Control section Power amplifier Common power supply
ANV
R18 220R19§ 107 L1
fhs Bc2n2L
-
TrS RIS Power
BC109C 100k & to deck
. ,_.l l_ motor
==C10 cr2
-2 20,F Tr6 [ Switch
ce ) BC109C| O-GOWF ¢l on deck
2uF 1- mechanism
— Vng 1000
R17 ufF
2 R14 o 270
R12 4.7k F2
15k 0-22uF 1 3a
] : >
c6 d 14V
O1uF cgl 2221
4L—| O 1uF 2K
N VR2 10k [“W' +vel
[ H Tone Siyr1| Batance R16 R20 12v DC
H 10k 270k 56
4 VR3 —ve,
4 R13 50k
YOuF 1k Volume ci13
M T 220pF L
To RH channel{ Power to[
junction R14/VR3 RH channel
Right hand channel is identical [m0zen
» amplifier board, plus common power supply. NOTE.—-The AD162 should be Tr 9.
727
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% components list

* — |

| AMPLIFIERS

| Resistors

| R1 470kQ R3 2.2kS2 R17 47082
R2 100k(} R1D 10kQ R18 22041
R3 10kQ R11 474 ‘R19 1:-8k01

| R4 2-2r02 R12 1-5kt) R20 5642

Il Rj 1900 R13 1k$2 R21 2-2k€)

| R& 2 2kil R14 4-7xf} R22 22052
R? 120kE) R15 100k€}
R8 47k1) R16 270k

Rt is W High Stability. R22 is 1W 5% Remainder
are W 5% carbon.

Potenliomelers {
VR1  10kf) log {anOed with other channel) |
VR2 10k in.

VR3  50K$! log (ganped with other channel)
VR4  500) horizontal preset

'i Capacitors

C1  4-7uF 6Y Tant. C9  0-1uF Cer,
C2 100pF Cer, C10  220uF 16V
C3  100iF 16V C11  0-22uF 1DV Tant.
C4  190xF 10v C12 9-00iuF Cer,
C5 100xF 6V C13  220nF 10V
C& Q-1uF Poty, C14  470uF 16V
| C7 0-c1uF Poly. C15  1000x4F 16V
| c& 2uF 1oV Cig 100gF 6V

Tant — Tantalum bead Cer — Disc ceramic
Poly — Polyester Remainder electrolytic

[ Semiconductiors
Tr1, Tr3, Tr5, Trb Tr8 AB161 | matched

‘ BC10%¢ Tr9 AD162 [ pair

| T2, Tra, Tr7 BC212L D1, D2 OA 90
NOTE—The above components are tor ene channel
only. All except €15 and VR2 are duplicated for
the secend channel.

Miscellanecus
L1 24 suppresser choke; LP1 14V Jamp;
F1 1A fuse with chassis-mounting hoider (iwo
required};
F2 3A fuse with in-line holder;
Cassette mechanism, Lenco FFR, Steresc with
I D.C. motor;
Veroboard 675 2 2-5in, 0-1in pitch: DIN connectors
for loudspeaker gutputs; 41) loudspeakers: metal
case: mounting kits for Tr8, Tr9. knobs, etc.

i
I

MOTOR CONTROL BOARD

Resistors
I| R51 2-2k() R56 15(} RE1 100kL)
] R52 6-8k() RS7 8200 R62 2:-7k(}
R53 B8-2kil R58 56001 R63 68O()
R54 1-5k2 R53 680 R64 12002
R55 3-91) RED 4-7hs}

| RS5, RS6 are tW, remainder X W i 5%
VRS1 1kQ miniature preset.

Capacitors
( C51, £52 22uF 25V Electrolytic

Semiconductors
B51—D563 BAI1GD
Tr51, Tr34 BC109 Tra2 AD162 Tr53 AC108

’ Misceillaneous
Mounting kit for Tr52; pch:

728

The use of class I} output with output transfarmers
could, with correct design, yield 10 watts per chan-
ne! if needed. However, we have to consider the size,
weight and economics of the machine, as well as
the problems of obtaining specialised components.
The complemeniary output stage produces as much
power as is likely to be needed for practical pur-
poses, antt all compunents are easily abtainable.

PREAMPLIFIER

The circuil of the complete unit is shown in Fig. 1.
Tt will be seen that the signal from the tape head
is coupled to the base of transistar Trl via capucitor
Cl. The biasing of Trl base is set by Rl and R2.
Resistor should be RI, a low-nuvise, high-stability
type, but R2, the lower leg of the bias divider is
effectively by-passed by the low impedance of the
head s0 far as audio is concerned, and is a normal
carbon type.

The collector of Trl connects directly to the base
of the complementary pnp transistaor, Tr2. The base
current of Tr2 and the collector current of Trl are
therefore the same.

We can now consider the DC stabilising action
of the circuit. If the current in 77l increases. so
aoes the base current of 'I't2. This change is amplified
by Tr2 so that its collector current increases. Thus,
morc current flows through R3. which in turn con-
nects ta R4, The voltage drop across R4 is almuost
entirely due to the current flow via R3, rather than
current in Trl which is operating under “starvatian”
conditions. An increase in the collector current of
Tr2 therefare causes the emitter of Trl ta riove
positively towards the supply rail. This is equivalent
ta a negative shift of its base bias and the coliectar
current of Trl is sa reduced. The change is amplified
by Tr2 and this heavy T feedbick action stabilises
the working point of the complete preamplifier,

We do not need such heavy AC feedback—in fact
appreciable AT gain is required. By decoupling R4
completely, a very high gain could be obtained, but
it would be unpredictable and unst:able. By introduc
ing RG, the gain of the stage is set at about 100 by
the ratio R3:R5 and is almost independent of vol-
tage, temperature and transistor variations. The
output from the preampiifier is therefore shout
20mV. The supply to the preamyp is decoupled by R6
and C3, and the output is coupled ta the equalisation
amplifier via capacitor C4.

EQUALISATION

The biasing method and stabilisation technique is
the same as that employed in (he preamplifier. How-
ever, an extra emitter-follower output stage is added
which feeds both the Tone and Volnme controls and
the equalisation network comprising R11, C6, R12
and C7. The basic awmplifier without equalisation
would provide a gain determined by the ratio R10:
R1l, in this case, 200.

It is essential that the feedback network, which
operates into the low impedance R11, should be ted
fram a low impedance source. If this were not the
Case, the response correction would be hapelessly
inaccurate, as the network loads the source.

It will now be seen why Tr5, the emitter-follower
stage, is included. It is DC coupled to Trd and pro-
vides a low impedance output. Basic correction for
the velocity characteristic of the tape is provided by
R12 and C&; C7 provides extra feedbacl: ta compen-
sate for the tape pre-emphasis.
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The equalised signal, which has now been ampli-
fied to around the 250mV level, is conveyed via C8
to R14 which is included to increase the impedance
“seen” by the tone and balance networks. Resistor
R14 forms the upper leg of a divider network, whose

lower leg is formed by the Balance control VR2. This -

control operates differentially upon the two stereo
channels, so that increased attenuation of one simul-
taneously results in an increase of output from the
other. The tone control network consists of C9 and
VR1. This is a simple “top cut” network which is
adequate for use in the car.

Finally we come to the Volume control, VR3,
which taps off the required output to drive the power
amplifier.

POWER AMPLIFIER

The power amplifier consists of four transistors,
Tr6, Tr7, Tr8 and Tr9. The latter two are comple-
mentary output transistors mounted on the back-
plate of the machine, which serves as a heat sink.

The action of the driver stage is similar to that of
the previous amplifier. Transistor Tr6 has its base
level set by R15 and R16. In this case, the level set
is approximately half-way between the 12V rail and
earth. Capacitor C12 is included to prevent RF
instability, as is R17. The collector of Tr7 feeds the
base of Tr8 directly, and the base of Tr9 via D1 and
D2 and VR4, before reaching the collector load
resistor R22. .

Potentiometer VR4 sets the forward bias applied
to the output transistors. In order to compensate for
changes in temperature, diodes D1 and D2 are
shunted across VR4. As the output transistors are
germanium types, germanium diodes are used. When

the temperature increases (a condition which would
cause increased conduction in Tr8 and Tr9) the
impedance of the diodes falls, so decreasing the
forward bias and stabilising the working conditions.

The emitters of Tr8 and Tr9 are connected via R21
to the emitter of Tr6, giving overall stabilisation of
the DC working point of the amplifier. The emitter of
Tr6 is decoupled by C13, and R20 is included to pro-
vide AC feedback in the ratio R21:R20, so stabilis-
ing the gain at around 40. If we consider a level of
200mV coming in from the volume control, this
means we are just inside the overload point of the
amplifier. The audio signal is coupled to the speaker
via Cl4.

The loudspeaker also completes the DC return
for R22. The audio output signal is in phase with
that at the collector of Tr7 and hence there is posi-
tive feedback. This raises the input impedance of
the output stage and enables the small transistor Tr7
to drive the output pair fully. This technique is
known as “boot-strapping.”

The output pair operate in class B. Forward bias
is needed to prevent cross-over distortion, and VR4
is set up to provide a 10mA quiescent current
measured at the fuse-holder. The fuse is connected
in series with the collector of Tr8, to protect the
output stage from conditions of gross overload.

The incoming supply from the vehicle is filtered
by L1 and decoupled by C15. Power to the deck
motor and panel light are also fed from this part of
the circuit. The on-off switch is included as part of
the tape deck mechanism.

The second part of the article describes the motor
control circuitry and construction of the circuit
boards.

Internal view of the prototype. The
amplifier oulput transistors are mount-
ed on the back panel, which acts as a
heat-sink.
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Now-two fascinating ways to enjoy saving money!

NEW! Sinclair Scientific kit 23X

CING. VAT }

Britain's most original calecutator Components far Scientific Kit  S—r
now in kit form Dlfustrated)

The Sinclair Scientific is an aitogether 1. Cail

remarkable calculator. 2. LSichip

it offers logs, trig. and true scientific 3.Interfacechips
natation aver a 200 -decade range — 4. Case mouldings, with bultors.
features normally found only on windows and light-up

c¢alculators costing around €100 ar display in posiman
mare. 5 Printed ¢ireunt board

. . 6 Keyboard panel
Ye@ even ready-built, the Sinclair 7 FElegtrome ¢ mpanents pack g
Scientific costs a mere £32.35 (diodes. resistors, capacitors. etc T R% 3
{including VAT). 8. Baltery assembly and on/oft switch ¥
And as a kit it costs under £207 9 Softcarrying wallet

10. Comprehensive instructions for use

Forget slide rufes and four-figure Assembly time is about 3 hours.
tables?
With the functions available on the

Scientitic keyboard, you can handle

ety F eatures of the Smclalr Scientific
sin and aresin, @12 functions an
cos and arccos, o © o mee == -LUN simple keyboard

Basic logs and trg
functions {and then
nverses), all from a key:

| board assimpleasa

i normal arithme! ¢ ¢al-

J culater’s."Upper and

tan and aretan,

automatie squaringand doubling

logqg, antilegqg, giving quick
access to xY {ineluding square

and other roots) lower case’ operation

means basic arithmetic
keys each have two exira
functions.

plus. of course. addition. subiraction,
multiplication, division
and any ealeulations based onthem

In fact, virtuaily all compglex scientific @ Scientificmotaticn

ormatheématical calculations can be Ssinclair :,::g 273%,92559 i | Cisp a¥shows 5-digit
hand{ed with ease. Scientitic e 271828 B> mant 553, 2-digil expo-

S0 is the Scientific difficult to
assemble?

No. Powerfulthoughitis,me Sinclair
Scientific is a model of tidy engineering. . & s

#200-decade range
A 10 %1010+99,

m

114159 \.;,_«il nent, both signable.
|
|

i

;. . @ Reverse Polish

logic Past-fixed
operators allow chain
ca cuiations af unlimited
tength - ehminate need
foran = button.

Alf parts are supplied —ail you need
provideis a soldering irori and a pair 3
of cuters. Complete steo-by-step 4+
instructions are provided. and our
Service Department will back
you throughout if you've any
queries or probiems

Of course, we'll happily
supply the Scientific or th
Cambnidge afready built.

| 25 hour battery life
e 4 AAA manganese atka-
oo,

) ?\ line batteries (e g.
L mis, MN24G0) give 25
! hours continuous
use. Compiete

If you prefer —theyre =g ‘f'-’li‘;ﬂ::&ﬁ::ie
sull exceptional value % howor
Use the order farm
& Genvinely
pocketable

41y3"x2"x11/18",
Weight 4 oz. Attractively
styled in Grey, blue and
white,
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Sinclair Cambridge kit %3

Atits new low price, the
ariginal Sinclair Cambridge
kitremains unbeatable value.

Inless than a year, the
Cambridge has become
Britain’s most poputar pocket
calculator.

It’s not surprising. Check the
features below —then ask
yourself what other pocket
calculator offerssucha
powerful package at such a
reasonable price.

Components for Cambridge Kit
1. Coil
2. LSkchip
3. Interface chip
4. Thick film resistor pack
5. Case mouldings, with buttons,
window and light-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

Assembly time is about 3 hours.

Featvures of the Sinz:lair Cambridge

sSirnclEir-
Camor

@ Uniquely handy package.
41/3"x2"x11/16", weight31/20z.

@ Standard keyboard.
All you need for complex calculations.

@Clear-last-entry feature.
@ Fully-floating decimal point.
@ Algebraic logic.

@ Fouroperators (-, —, X, --}, with
constanton all four.

@ Powerful constant with separate(’K'
button.

@ Constant and algebraic logic combine to
act as a limited memory, allowing complex
calculations on a calculator costing less
than £15.

@ Calculates to 8 significant digits.

@ Clear, bright 8-digit display.

@ Operates for weeks on four AAA
batteries.

wwWw americanradiohistorv com

Now only

14.95

(INC. VAT)

Take advantage of this
money-back, no-risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we'll refund
your money without question. ’
All parts are tested and checked before
despatch — and we guarantee any
correctly-assembled calculator for one
year. (This guarantee also applies to
calculators supplied in builtform.)

Simply fill in the preferential-order
form below and Sslip itin the post today.

Scientific

Pricein kit form £19.95 inc. VAT.
Price built £32.35 inc. VAT.
Cambridge

Pricein kit form £14.95inc. VAT.
Price built £21.55 inc. VAT.

I_'I'o: Sinclair Radionics Ltd,
I FREEPOST St Ives,
| Huntingdon, Cambs. PE17 4BR

J

I Please send me

| Osinclair Scientific kit at £19.95
[[]Sinclair Scientific built at £32.35
[J Sinclair Cambridge kitat £14.95

I {CJSinclair Cambridge built at £21.55

I All prices include 8% VAT.
| *| enclose a cheque for Fu..uomreen
made out to Sinclair Radionics Ltd,
and crossed.

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

i I 8

| *Delete as required.

v

| signed

l Name

I Address

| Please print. FREEPOST —no stamp
needed. PW/12/Z:J

[ ] “ [ ]
[ g | — || g
Sinclair Radionics Ltd,

FREEPOST St. Ives.
Huntingdon, Cambs. PE174BR.

Reg. No: 699483 England. VAT Reg. No: 213 8170 88.
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TAKE 20

DAVID ANDREWS

| No. 66 1C PHOTO TRIGGER

A series of simple transistor projects, using not more than twenty components.

tegrated circuit, the SN7400, for a low-cost

novel application, acting as the sensing
circuitry for a photo detector. There are innumerable
applications for this type of circuit. This particular
one will operate in a multitude of roles without
change to circuit layout or component values and
possible uses range from burglar alarms to process
control and object counters.

ONCE again we turn to that very useful in-

+4.5V
-0
N
PCC1
ORP12
T
D1
IN4148 +‘ 2 13
3 (a) 12 Control in
—
(c) s
R2 4 11
2:2k 1c1
5 SN7400 |10
6 (b} 9 Output
912 . -0
2-2k (d
7 8 Output
@D ov
_ '}

Fig. 1: Circuit of the pholo trigger using an SN7409.

Photo detector

The photo detector itself is a photo-conductive cell,
PCC1, which forms part of a potential divider circuit
with R1. When the cell is illuminated the potential at
the junctiory of these two components rises to some
positive level, the actual level depending on the
degree of illumination and on' the value of R1. As
long as this potential exceeds +3V, with the power
supply of 4-5V the circuit will work satisfactorily.
To achieve this level it is necessary to use a reason-
able level of light such as the focussed beam of a
small torch. In the absence of illumination PCC1
becomes a very high resistance and the potential
referred to falls towards zero.

The potential is applied to the input of a trigger
circuit comprising ICI (a) and (b). Positive feedback
is achieved by R2 in conjunction with D1. Even
though the controlling potential may rise slowly the
regenerative feedback action causes the output of
gate (b) to change rapidly and the change occurs as
the input voltage moves around the +2:5V level.
There is a certain amout of hysteresis built in and
this is set by the value of R2.
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Direction of strips

— o +a5V
pCC1

-——

x
R2| _—I:"‘: — — - —t————a Control in
LA G [ = Il o b §
-4 g G IS |
__1_1_*_

e B h——— ) QUL UL

— e OV

x=Break in conductor

Fig. 2: Simple layoul of the circuit using Veroboard.

The sense of the signal at the output of gate (b),
pin 6 of the integrated circuit, is such that it rises to
+5V when the cell is illuminated and falls to zero
volts when the cell is obscured. We could have left
the circuit at that stage and have said that the out-
put was at pin 6; however we can make use of the
other two gates within the integrated circuit to make
the device more versatile.

Control operation

Firstly we introduce a control operation by means
of gate (c). The control signal should come from a
source impedance of 2kQ or less and should be a
DC level of either OV or +4-5V. A control signal
of OV will hold the output of gate (c) at +4-5V
irrespective of what the photo detector might be
sensing. We call the output signal at pin 11 the
OUTPUT (NOT ‘output’) and use the final gate in
the package (d) to invert this, thus, for the con-
ditions stated, when the control signal is at OV the
final output at pin 8 will be OV irrespective of the
illuminating conditions. If the control signal is
switched to +4-5V the output at pin 8 will be
+4-5V when the cell is illuminated and OV when
it is obscured. The OUTPUT signal at pin 11 will be
the opposite of this. .

Audio square wave

If desired, the control signal could be an audio
frequency square wave. When the cell is in darkness
the output at pin 8 will be zero volts but when
illuminated the audio frequency will appear at the
output. Should the control facility not be required
pin 12 can be permanently wired to the positive
supply rail. An advantage of having the complemen-
tary pair of outputs is that one can select the “bias”
of the system; this is particularly useful if the output
signals are to drive relays which may be required to
be biassed either “ON” or “OFF”. ]
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PART 3
SANDDW

f.m. siereo

7:-%

TN N Y
> B

CONTROL PANEL

The layout of the prototype control panel is shown
in Lhe phatographs. Since al]l functions are DC con-
trolled the layout is not critical and can be altered
lo suil your gwn requirements. Also, as mentioned
earlier, any features which you do not require may
be omitrred.

The manual tuning drive was constructed on a
framework buill mainly of aluminiumn angle, as
shown in Fig. 8a. Detlails of rhe drive-cord arrange-
menls are given in Fig. 8h.

u .
Front panel 9 %kx a4l x 165wy aluminium

Dial backplate cut fram \

i ] =
5% %1% 1 aluminwm angle o

Double bracket formed from
1“1 1ralum|mum angla

Fulley mounting brachet
34 L] v o]
5% x % x ¥ aluminium angle

(cut-out 1o clear drive cord} {space to suil cord drive shaft)

e N e 2 2o rale et U L s il
&3 et & EXE a-l“p“— ’!; ORI T

L -ﬁuembl mouwntin brachrt
- V g
1 s :!r‘

bolted to froni panel

VRIO!) mounting brachsl
273 1% x 63wg aluminium

JR WAMES B Sc
&
M.J. CAREY B Sc

uner

25 ‘m"“r )w

Pusleys arc 3/3" 0C mounted
on 8@a studding.

“2 spring

by drive drum

Medified pointer -
A
ASSEMDYy i:k\
k 'E;i [® - yriom set
“ fully clockeise
]
Jturns™ | %
7% Cord drive =4
L shatt AM DAL

A

Fig. 8b: Drive cord stringing

arrangemenis. The poinler assem-

oiy is modified by lrimming the

ends of the carriage lo ciear Lhe

puliey mountings and alse Inverting
{he poinler ori Lhe carriage.

X 31 aluminium angle

:

Fig. 8a: Consiruction of the prato:
Iype tuning and diaf drive.
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TABLE 2
Voltage analysis

Meter 20k(1/Vdec—negative lead to OV rall, all read-
ings In volls. No serial conneched.

H.T. Supply at C303 13V.

Transistors
e bl'e
e gl g8 d i
—_— | Tri 7265 0
Tri01 041 0 45 13 [Trom 7:2/6:5 0-9
Tri02 04 0 (14 13 | Tr2o2  58[8:5121
* Subjoct to wide veriations betwsen transistors.
Integrated circuits :
Pin ‘Reading Pin. [Reading
ican 1,23 19 IC 202 1 23
] 5-5 6 21
10 58 8,10 G4
S+ 12 13
15 | 45 t See Table 4,

INITIAL TESTING AND
SETTING UP

Before any RF adjustments are made it is wise to
check the DC conditions at each stage in turn. A
construction error or a faulty component is likely to
produce an incorrect voltage in an associated part
of the circuit. Table 2 shows the voltages to be ex-
pected at important points in the circuit when
measured with a 20,000 ohms per volt meter, on the
range most appropriate to the voltage to be
measured.

Switch on and check the voltages appearing in the
front end and oscillator stages. If they are correct
connect the meter, on its 2:5V or 3V range, to the
positive end of VR104 which should be adjusted until
a reading of 2-0V is obtained with VR105 at mini-
mum and S101 switched to Manual.

Now solder in R205 to apply power to the IF sec-
tion and check the voltages against Table 2. Follow
the same procedure with the demodulator and stereo
decoder integrated circuits to complete the initial
testing. The voltage appearing at pin 15 of 1C201
indicates the strength of the signal at its input. A
high reading here could indicate that a programme
is being received or that there is some instability
in the IF section. If rocking the tuning control does
not reduce this voltage to the correct level, check
that all the IC201 decoupling capacitors and the link

joining the top and bottom earth planes are in place.

ALIGNMENT

When all the DC tests have been completed satis-
factorily you are ready to move on to the final stage
of construction, aligning the receiver. Connect two
lengths of screened wire to the Left and Right audio
output pads ready for attachment to the output
socket. Remove the temporary earth wire and mount
the receiver in the die-cast box. The earth connec-
tion is now made via the mounting stud in the power
supply section of the pcb.

Connect a short length of wire from the centre pin
of the aerial socket to L101, as shown in Fig. 7, and
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solder the audio output leads to the 5-pin DIN socket
(Fig. 9). If your audio amplifier is earthed via its
mains plug, avoid hum loops by breaking the earth
connection between the tuner and the, amplifier
(which is made by the screen of the audio connecting
lead) at a convenient point.

RF/IF ALIGNMENT

The method of alignment adopted depends on the
facilities available to the constructor. Two methods
are therefore proposed; the first requires the use of
a VHF signal generator but the second needs only
another, aligned, FM tuner.

FIRST METHOD

Short out the oscillator coil, L106, with a croco-
dile clip and connect the signal generator to the
‘hot’ end of L104. The output level of the generator
should be set to about 1mV and the frequency set
to the nominal centre frequency of the particular
ceramic filter used. The filters are graded into batches
of varying centre frequency, each frequency being
identified by different colours. Table 3 lists the fre-
quencies and their corresponding colours.

If a signal strength meter is not included a high
impedence multimeter should be connected to pin
13 of IC201. By varying the frequency of the gene-
rator slightly about the nominal value it should be
possible to detect a deflection on the signal strength
meter or the multimeter. Once this has been found
the core of the mixer load coil, L105, should be ad-
justed until maximum deflection is obtained. This cir-
cuit has a low Q so the peak is very broad.

Leaving the generator frequency unchanged re-
move the dustcore of 1.202. The tuning meter should
now show only a slight deviation from the null posi-
tion. Screwing in the core will make the tuning meter
give a large deflection to the right, pass through the
null position and deflect to the left before returning
to the null.

This demonstrates the S-shaped curve of the de-
tector, the correct position for the core being that
which resulted in the null between the two large de-
flections. Slight variation of the generator frequency
on either side of the null should now produce deflec-
tions of the tuning meter to the left and right.

To align the front end, first remove the clip from
the oscillator coil and set the tuning voltage to the
low end of its range. Sweep the generator frequency
slowly over the range 80-100MHz when a deflection
should be observed on the tuning meter or multi-
meter. Once this has been located, set the generator
to 88MHz and separate or push together the turns
on the oscillator coil to produce a maximum deflec-
tion again. Then transfer the signal generator to the
tuner input and maximise the deflection by adjusting
L101, 102, 104. As the signal ‘strength reading in-
creases, the output of the signal generator should be
backed off to avoid overloading or oscillator pulling.

Fig. 9: Audio oulput connec-
tlons to match DIN Standard
amplifier Input socket.

Case
Rear view
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Regar view of conlrol pane! with major
companenls identified.

Next change the tuning voltage to maximum, in-
crease the generator frequency to 105MHz and re-
store its output to ImV. Vary the generator frequency
about 105MH2 until a signal strength meter deflec-
tion is obtained.and bring this to a peak at this fre-
quency by adjustment of VR101-103. The alignment
at the bottom end of the scale does not have to be
altered as the two adjustments do not interact when
done in the manner described.

SECOND METHOD

This method may be used by those who do not
have access to am RF signal generator. A second
FM tuner, which must have an IF of 10-7MHz and a
tuning meter, is used both as a signal generator and
25 a monitor to check the frequency of the local
oscillator of the tuner which is being aligned. Connect
a loop of wire to the aerial input of the second tuner
and place it in the proximity of the oscillator of the
first. Set VR105 to its low-voltage end and adjust
106 until the local oscillator appears as a carrier
at 98- TMHz on the scale of the second tuner.

Now reverse the situation with the wire loop feed-
ing the first tuner and the second tuner set to
88MHz. Adjust the tuning control of the first tuner
until the tuning meter (or a multimeter connected
as in the previous section) gives a deflection, indi-
cating that the local oscillator of the second tuner is
being received. LI0O5 is now adjusted to maximise
the response and L202 is adjusted as described in
the previous section.

It now remains to align the RF circuits. Discon-
nect the wire loop and connect a good FM aerial.
The sensitivity of the tuner is such that some stations
will be received even if the RF stages are not cor-
rectly aligned. Set VRI0O1-103 to maximum voltage
and tune in a signal near the bottom of the band
(the local Radio 2 transmitter will usually be the
most suitable). Now adjust L101, 102, 104 to produce
maximum response on the signal strength meter.

Adjust the presets VR101.103 with a signal towards
the top of the band, a local radio station for example.

DECODER ADJUSTMENTS

The alignment of the stereo decoder is very siraple
and requires no special equipment. With the receiver
tuned to a stereo transmission the core of L203 is
screwed in until the stereo indicator iHuminates. The
lamp will now remain illuminated over a range of
several turns of the core and the correct setting is
at the middle of this range. _

The precision of this setting may be increased
by use of the BBC test tone transmissions OB Radio
3 each evening after the end of normal broadcasting.
These transmissions include a tone in one channel
only. With the tuner connected to an amplifier and
speakers, the speaker of the channel with the tone
should be disconnected and the setting of 1L.203 varied
to give minimum Signal in the other channel.

USING THE TUNER

We would like to conclude this series of articles
with a description of the tuner in use so that con-
structors can check the operation of their receivers
and get the best use out of them.

The operation of the tuning meter is straightfor-
ward. The centre-zero meter should give a slight de-
flection to the left (low frequency) with no signal
present. As the receiver is tuned through a trans
mission from the low frequency side the meter will
deflect strongly to the left, pass through zero and
then deflect to the right. The correct tuming point
is at the central zero. For maximum accuracy, tun-
ing should be carried out with the AFC off.

If the centre-zero tuning meter is omitted from
the tuner the signal strength meter may be used
as a tuning indicator by simply tuning for the maxi-
mum deflection. This method is, howeves, not as
accurate. Table 4 shows the voltage at pin 13 of

~continued on page 49 735
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Number 49

grated circuit available in various forms which

have absolute maximum voltage ratings of 12,
15 and 18V and respectively providing maximum
output powers of 1-2, 2-2 and 3-45W into an 8 ohm
loudspeaker.

The TBA 790KSD

In this article we will discuss the TBA 790KSD
device which has an 18V, 3-45W rating, having the
type of encapsulation shown in Fig. 1. The bracket
is permanently attached to the back of the device,
acting as a small heat sink. The bracket contains
two holes, tapped 6BA, by which it can be fastened
to a larger additional heat sink. For most applica-
tions at normal room temperatures the additional
heat sink is not required. However, the constructor
will often find it convenient to bolt the device to
a sheet of metal and this will help to cool it.

AT, /////////

THE TBA 790 is an audio power amplifier inte-

i - .-_.- 5

Additional Bracket
heat sink .

T TBA 790KSD
[AM075T)

Fig. 1. The integral bracket of the IC provides the normal heat sink for
the TBA 790 series.

The pins of this IC are in the quad-in-line con-
figuration, the connections being shown in Fig. 2.
Constructors are advised to solder directly to these
pins, partly because sockets for quad-in-line devices
are not easily obtainable and partly because the use
of a socket renders spurious feedback more likely.

Circuit

A simple circuit for the use of the TBA 790 is
shown in Fig. 3. The input impedance of the device
itself is very high, typically 50 MQ, and the circuit
input impedance is therefore normally determined
by RI. The high input impedance enables the circuit
to be used with ceramic record player cartridges.

As the value of R2 is reduced, the amount of
negative feedback decreases and the gain rises,
being equal to 8000/R2. Thus if R2 is 100 ohms, the
voltage gain is 80 or 38dB. R2 should not be less
than about 39 ohms where the voltage gain is 200
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SGS TBA 790 AUDIO POWER AMPLIFIER

Mark to identify pin 1 (under the body of the device)

Bootstrap [|1 Positive supply
(internal connectlon)a: 2 13 (Internal connection)
Frequency compensation [:3 12 Qutput
(Internal connection)[_1_]4 " (Internal connection)
Feedback network :5 .10 Earth
(Internai connection)(_1_|6 9 (Internal connection)
Input E? Earth ‘

Fig. 2: Pin connections for the T,'BA 790. The heat sink is omitted for
clarity.

TBA 790 (top view)

or 46dB, since instability is likely at very high gain.
The value of R2 should not, generally, be greater
than about 200 ohms.

Frequency compensation

The components C2 and C3 provide frequency com-
pensation. Ideally their values should be chosen
according to the graph of Fig. 4, although these
values are by no means ¢ritical. One should there-
fore estimate the gain required and then ascertain
the value of R2 in Fig. 3. The value of C3 can then
be read from the left hand side of Fig. 4 and the
value of C2 from the right hand side of Fig. 4.

(oY

+Vce
8n
LS
-_470uF
Input r &
> 7 TBA 790
R1 é
2'7M _
oV

Fig. 3: Basic circuit of the TBA 790 as an audio amplifier.
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400 4 4 10-0
Vee=15V
RL=80 RL=80
f=1kHz
300 3 3 / 75
c3 (o8]
pF nF
NG o
200 2 2 % 50
c2
100 \\ 1 1 / 4 25 [
o 0 o o
50 100 150 200 250 o] 5 10 15 20 (o] 1 2 3 4
G vee (V) Po (W)
Fig. 4. above, graph for selecting vajues of C2and C3 in Fig. 3. Fig. 5: N
centre, output power related to supply voltage. Fig. 6 right, distortion
level at various oulpul levels. B
Fig. 7: below, is a practical circuit of a radio receiver using the TBA "’K ‘
790K SD and a ZN414. D3 +12V to
1N4OO1 15V
12k
s [Keo
100k 470 § jK]e
AV
R1 \ r 3
150
L 1 470uF
— J1]
Goshexts 15Y
~ o000 O.IpF D1 1N4001
2 ZN414 1 1 * 7
[ ol D2
3 +]1N
250pF 4001
- L) 10k <A \
= O O1uF o-1pF1- Volume S€ 2
'
oV
Power suppl at a fraction of a per cent until the power exceeds
PPty
The maximum output power which can  be about 2:6W. It then rises rapidly with the onset of

obtained from the TBA 790KSD at various supply
voltages is shown in Fig. 5 where an 8 ohm loud-
speaker is employed. In general it is wise to regard
the maximum power supply voltage as about 16V
to allow a small margin of safety.

It can be seen that an output of just under 2W
can be obtained when the device is used in a 12V
car radio, although more than 2W should be
obtainable when the battery is being charged.

The quiescent current is only about 10mA at 153V
or TmA at 10V, but it will rise to around 1 to 3A
when .3W is being delivered to an 8 ohm speaker.
The efficiency (output power/input power) is
typically 65 per cent at the 2:7W level.

The circuit shown has a frequency response which
is 3dB down at about 70Hz and at about 12kHz.
The use of a capacitor of larger value for C5 of
Fig. 3 will extend the bass response, whilst the high
frequency response can be altered by changing the
value of C2 or C3.

‘The components R3 and C4 of Fig. 3 compensate
for the speaker inductance.

The total harmonic distortion
percentage againstythe output power in Fig. 6 for
a 15V supply and an 8 ohim spedkel It can be seen
that the total harmonic distortion is fairly constant

is plotted as a

clipping to about _I() per cent at 3-4W.

Typical use

The writer has used the TBA 790SKD as the
output stage of a very simple radio receiver
employing the well known Ferranti "2ZN414. The
circuit is shown in Fig. 7. The voltage gain of the
audio amplifier has been set at about 80 which has
been found to provide good volume. The two diodes
D1 and D2 are forward-biased silicon diodes which
stabilise the ZN414 supply voltage. It these diodes

are replaced by a resistor, the receiver will not
function satisfactorily over a range of supply
voltages. The gain of the ZN414 circuit can be

adjusted by altering R1l, reducing it in value or
removing it altogether if the ZN414 stage oscillates.

The diode D3 in the supply lead is included to
prevent the destruction of the TBA 790 if the power
supply is accidentally connected with the wrong
polarity. It may be omitted if desired.

The coil L.1 consisted of about 80 turns of 28 SWG
enamelled copper wire close wound on a 4in. long
ferrite rod. A long-wave coil of around 220 turns
of much finer wire could be placed at the other
end of the rod and switched into circuit to replace
L1 if long wave reception is required.
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PART 13—PHASE SHIFT CIRCUITS

attenuation factor, as described last month.

Apart from the potential divider effect of the
resistor. and total circuit impedance on the input
voltage, the circuit introduces what is called Phase
delay. This means that when a sine wave signal is
applied to the input we will see an attenuated sine-
wave at the output but the peaks and troughs of the
wave will not occur at the same instances of time. To
confuse the issue, the time discrepancy between input
and output depends on the frequency of the signal
we apply. This is not an easy feature to demonstrate
without an oscilloscope but we hope the following
experiment, coupled with a bit of thought, might
clarify the situation a little.

VR1§'i 'l
5k

<

THEE(E is more to a top cut filter than an

—0
+9v

AM 0258
Fig. 90: Experiment to show phase shift in a top cut filter.

In Fig. 90 we shall simulate an AC input signal by
moving the wiper of VR1. Because we are limited to
slow movements (low frequencies) we shall have to
use a suitable high value capacitor for Cl1 so that
useful signals can be measured on the meter Mi.

This meter must be sensitive, 20,000 ohms per volt, -

and switched to a low DC voltage range, about 2 or
3 volts. The voltage at “A” will be set by the
potentiometer and can be anything in the range of
0 to +9V. We can, with a bit of manual dexterity,
make this voltage follow a near sinusoidal pattern; to
do this, start with the wiper at minimum voltage and
rotate it, slowly at first, reaching a maximum speed
of rotation at the half way point, then start to slow
down gently until you reach the top end of its track.
You should aim to slow down progressively, so that
you don’t suddenly stop when you reach the top.
Having reached the top, peak positive voltage,
immediately start turning the knob the other way,
slowly at first, speeding up to the halfway point and
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then slowing down as you reach the bottom end,
again without an abrupt stop. This needs a bit of
practice but it is not as difficult as it might at first
appear. If you manage to do this satisfactorily the
voltage at the wiper should approximate to a sine
wave and if repeated over and over again should pro-
duce a waveform something like that shown in Fig.
91.

IRvacyivll

—
(a

(b) Time
Fig.91: (a) Ideal sine wave oscillating about zero volis. (b) Approximate
waveform from Fig. 90, oscillating between zero and +9V.

The thing to do now is to monitor the voltage at
point “B” on the circuit as you go through the “sine
wave” cycle. Initially make the cycle stretch over
about two seconds and watch the meter closely.
During the slow portion of the rising waveform the
meter will read virtually nothing but as you speed
up at the halfway point the meter voltage will rise.
As you pass the halfway point and slow up towards
maximum you should see that the meter voltage

AM 0260]
“*——Point A
+— Point B 77\
ad (2
’a ¢ 1
(a) (b)
Y
/’ \ /
A}
\ /
\\ \ ’
S \\—/
(c) (d)

Fig. 92: Progressive construction of waveform obtained in Fig. 91 (b).

!
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starts to fall back to zero and reaches zero just as
you reach maximum voltage. The voltage you see on
the meter should be proportional to the rate at which
the input signal was changing. If you had an oscillo-
scope the output voltage would trace out the line
shown in the progressives of Fig. 92.

When you turn the potentiometer in the opposite
direction, describing the negative half of the input
sine wave, the meter will try and read backwards so
reverse its leads and you will find that a similar
effect-is produced in a negative direction. If you
repeat this cycle many times you can imagine that
the voltage at point B has the same sinusoidal shape
as that at A but it is reduced in amplitude (attenua-
tion by top cut filter action) and it reaches a positive
peak as the input voltage is going through the centre
part, the fast moving part, of its positive going swing.
The voltage at B is zero when A is peak positive,
maximum negative when A is moving in a negative
direction and zero again when A is at its peak
negative, zero volts, level. The final trace in Fig. 92
clearly shows that the voltages at B are out of step
with those at A by a quarter of a wavelength.

Because a complete wavelength of a sinewave is a
cyclic event we sometimes say it corresponds to a
360° cycle hence we can say a quarter of a wave-
length is 90°. Using this nomenclature we can say
there is a 90° phase shift between the input and
output signals for this circuit, at the low frequencies
we are considering.

If you had a signal generator instead of a potentio-
meter as an input signal and a double-beam oscillo-
scope monitoring the voltages at A and B you would
see this more clearly. You would also see that if the
frequency of the input signal were increased the
amplitude of the output would increase but the phase
shift would also start to reduce. As the input signal
frequency becomes very high the phase difference
approaches zero and the output becomes an almost
exact replica of the input, both in phase and

amplitude.
Input signal 1/4 wavelength or
(point A) 90° phase shift
: ! : I | | |
I 1 ! | |
! : ! 1 ) | 1 ) :
! \ : | | : | | |
! ) | ! | ! ! '
| ; ! | ! 1 ) |
i 1 i l |
| | : : 1
i | | | |
S W S A N N
g Ny A P\ J R
SNy | ) 4 A\ | /N
o/ v\ [ /LAY ) \\
S N L NY Ly
: |‘\ ; l'l I T\ : l’l ' P\ —
f R A [ LA ! Iy Time
\ \ ) ! B | 1A
) NV t ANV AN
| N A 1 [N | i [
Output signal (point B) attenuated and phase shifted

Fig. 93: Curves showing 90 phase shift of LF signal through top cut
filter.

We can thus say for a top cut filter:—
1. At very low frequencies we get 90° phase shift and
heavy attenuation, Fig. 93.
2. At very high frequencies we get no phase shift and
little attenuation.
3. At intermediate frequencies we get a graded scale
of phase shift (between 0° and' 90°) and graded
attenuation, depending on the frequency we choose,
and, of course, on the values of the components in
the filter.

This phase shift effect can be put to good service
in certain types of oscillators. To obtain oscillation all
we need is an amplifier with frequency selective
positive feedback. This means that we have to take
the output of the amplifier and at a certain frequency
feed it back to the input with a phase relationship
that enhances the output.

We have seen several examples of the opposite
effect in amplifier stages, previously described in
this series. Negative feedback was achieved by feed-
ing the signal from the collector of a transistor back
to its base. A single transistor stage, in grounded
emitter configuration, has 180° phase shift between
its input and output, when the input moves positive
the output moves negative and vice versa. To get
positive feedback we must arrange to feed back a
signal that is in phase (i.e. having zero or 360° or
any multiple of 360° phase shift).

One simple way of doing this is to use two tran-
sistor stages, one cascaded into the next. The output
of the second stage will be 360° out of phase with
the input to the first and this is equivalent to there
being no overall phase shift. If we feed the output
signal back to the input the circuit will oscillate at a
frequency set by any frequency dependent com-
ponents, capacitors or inductors, that form part of
the loop, from input to output and back to the input
again. If there are no such frequency sensitive de-
vices and the amplifier is DC coupled then the
oscillator becomes locked in one or two possible
states (it tries to oscillate at zero frequency!!). This
circuit is, in effect a bistable which has been de-
scribed in a previous part.

180° phase shift 360° phase shift

Stage 1 Stage 2 Qutput
(introduces (introduces —()
180° shift) 180° shift )
Feedback |
[ el i signal .I
| Frequency selective | -
circuit (if desired)
R 4

This block diagram shows concept o an oscillalor, producing zero
phase shift, gain and frequency selective feedback.

For regenerative feedback to occur, a pre-requisite
for oscillation, it is necessary for the gain of the
amplifier to equal or exceed any signal losses in the
feedback path. Positive feedback alone is not suf-
ficient. We can turn the two transistor stage into a
free running oscillator as shown in Fig. 94. The
capacitors determine the frequency and, if looked at
from a different view point, this circuit is very similar
to a free running (astable) multivibrator. Changing
the value of the capacitor in the feedback loop
changes the frequency of oscillation; you can try this
and,. with the values given, the frequencies should be

. in the mid-audio range. Layout shown in Fig. 95.

If we accept that we can get 90° phase shift from
a simple RC filter it might seem that two such filters
cascaded into one another Fig. 96(a) would give us
180° phase shift. This would be true of signals.of
zero frequency but, apart from zero frequency being
a rather impracticable concept when dealing with
oscillators, the attenuation would be infinite and no
measurable signal would be seen at the output. If,
however, we extend the logic a little and consider
three such filters connected together (Fig. 96(b) )
there will be a specific frequency that undergoes 60°
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1st stage | 2nd stage | Loudspeaker driver
- | | 5
| | +ov
: R7 f
R1 | R5 10k |
470k . | 470k |
|
i |
— ' |
c2 : |
|
! |
! |
| o ’
' I
R2$ | R6 | LS
100k ¢ | 100k ] 35-
' | 700
! ]
! \ | ov
[¢ P tion) ! Feedback loop [ I
see caption ee 00|
iE — !

Fig. 94: Two stage amplifier converted to an oscillalor, frequency being deternuned mainly by C2 and C3 .

A

O I 90° shift
C1 for DC
180° shift
Input c2 for DC
(V voits)
Output
B B2 (zero volts)
o -0
(a)
F
- 80° shift
1
120° shift
ce
'(':,p\:‘:ns) 180°shift
R1 R2
Oo—
(b)

Flg. 96: (a) Two stages cascaded as shown will give theoretical 180"
phase shift at zero frequency. (b) With three stages each stage will
give 60° shift at a certain frequency giving 180° shift oyerall.

740

Flying lead for feedback

:

Fig. 95: Layout for Fig. 94. Try values of 1000pF to 0-47uF for C2 and
C3 in any combination.

phase shift through cach of the three stages. Three
lots of 60° shift give 180° shift overall but this time
we are no longer dealing with zero frequency; it will
be a finite frequency and aithough there will be con-
siderable attenuation it will certainly not be infinite
and we can guaraniee at least soine measurable
signal at the output for this particular frequency.

It can be shown that if cach of the resistors in the
three slage filter have values R (in ohms) and the
capacitors arc of equal value C (in farads) the
frequency that is subjected to 180° phase shift is
given by:—

1

"~ 23CRA6
Because of the inter-relationships of impedance,
reactance and frequency the attenuation for this
circuit at this parlicular frequency is always a factor
of 29, .
We can now conceive using this network to replace
the second transistor in our experimental circuit, to
give 180° phase shift instead of the second transistor
and simunltancously determine the frequency at which
this phase shift occurs. By using this network in the
feedback path of a single transistor stage we should
be able to get regenerative feedback at a predeter-
mined frequency provided that the voltage gain of
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the single transistor stage exceeds 29. ldeally the
gain of the amplifier should be greater than, but as
near to 29 as possible, otherwise clipping will occur
and providing the gain is just right the oscillator
will produce a very pure sinusoidal output waveform.
VR1 introduces a controllable amount of negative
feedback and thus sets the gain of the amplifier,
Fig. 97. Start with this set to maximum resistance
and no oscillations will be heard in the loudspeaker;
as it is reduced in value a pure note will be heard
and reducing its value to zero will provide zero
negative feedback, maximum gain, and some dis-
tortion might be heard in the loudspeaker as clipping
starts to occur. The latter effect will depend on the
transistor latent gain. Layout is given in Fig. 98.

This is a very useful and simply made oscillator
for audio and sub-audio frequencies and is some-
times used for generating low frequency vibrato
signals in electronic organs as it has a comparatively
pure signal content. The only problems are that the
gain of the amplifier needs setting carefully for
optimum performance and that it is rather difficult
to change its frequency of operation with a variable
control. Small changes in frequency can be provided
by varying the value of one or two of the resistors
in the feedback loop by small amounts. The best way
of setting the frequency to a predetermined value is

Fig. 97 : below, a working phase shift oscillator. C2, C3 and C4 with RS,
R6 and input resistance of Tr1 in parallel with R1 and R2 sel frequency of
oscillation. Fig. 98 : above, gives layout for circuit of Fig. 97.

to leave the resistors fixed and substitute different
sets of capacitors in the feedback circuit.

Phase shift has many other useful applications in
electronics and it can be obtained in other ways.
Under some circumstances it can be detrimental
and is sometimes encountered unexpectedly in audio
amplifiers giving rise to undesirable.spurious oscilla-
tions.

Next month: Some more applications of positive
feedback.

P.W. SANDOW N—continued from page 735

1C201 measured for various signal strengths for a
typical tuner. This information may be used to cali-
brate the signal strength meter if required, although
quite wide variations can be expected between
tuners.

With the muting or squelch switched off there is
considerable inter-station noise and the usual dis-
torted output as the signal enters the edge of the
tuner passband. With the squelch in operation the
background should be silent until a noise-free signal
is received. It should normally be left on unless a
weak signal is being received.

TABLE 4
Signal strength
TABLE 3 meter indication
£iihr Senie Voltege at | Approx
il Pin 13, | sipnal lavel
Colour Centre 1C201 at aerlal
code fraquancy v} rocket :
(MHz)
- 01503 0
Crange 10628 b4 fuV
Yollow 10665 1:8 | av
Groan 10700 2-0 100uY
Blue 10738 30 imy
Vielel 10778 A8 10my
L — '..._.__.’_-_-..... ..... - i ——— -

The stereo defeat facility automatically inhibits the
decoder when the signal falls below the level re-
quired for noise-free stereo. Alternatively the tuner
can be held in the mono or the stereo mode inde-
pendent of the signal level by moving the mode
switch R203 to the appropriate position.
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PRODUCTION

'LINES

EKCO ZU5S40

Sound Project ZU540 from Ekco is a
tuner-amplifierfturniable/Dclby cas-
sette tape recorder unit.

The Dolby noise reductiop system
operates on both record and play-
back. The v.h.f. varicap tuner emplcys
4 push-button pre-selectors plus free
tuning and a built-in sterec decoder
with beacon indicatar.

The transcription-type 2-speed
record player uses a Phllips GP400
magneta-dynamic cartridge with a
15 micron diamond stylus.

There is a facility for using chrome
dioxide tapes cn the recorder and
there Is an automatic level contre!
with a manual averride.

An electronic tape-end auio stop
allows for automatic 'pop-up’ dis-
engagement of the cassette keys.

Qutput power is quoted as 20W per
channei into 4(1.

! have tried out this unit and found
it to give excellent qualily reproduc-
tion through the DX181 speakers
which come with the system.

I cannot gilve full details of the
impressive speclficationin the limited
space | have here bul please write to
Pye Limited, P.O. Box 49, Cambridge
if vou would like further details.

colin riches

BANISH THE IRON!

Banish the scldering iron—that's
what Radio and TV Companents
have dane with their fatest car radia
kit.

All the electrical cannections are
made through colour-coded press-on
tags and R and TV Lid. claim that a
complete novice tan build it in under
twc hours.

The "Tourist TT" has five push-
buttons which can be tuned to any
pre-seiected station. Four operate on
m.w. and one an Lw,

This new radio kit developed fram
the firm's very successful and
efficient "Tourist’’ radie, utilises an
i.c. ahd a p.c. board allied to tested
sub-assemblies. Constructing the

kit is simply a matter of fixing the

various component assemblies 1o
the chassis using the screws pro-
vided.

The kit features permeability tuning
and (eng-wave coils to ensure good
sensitivity and selectivity on both
bands. The r.f. sensitivity at 1MHz Is
said to be better than 154V and
power ocutput into a 3L speaker is
claimed to be better than 4w,

Both the tuner and the i.f. module
are pre-aligned and the kit is suitable
for 12V positive or nepative cperation,

The kit comes complete with step-
by.-step assembly instructions and
instructions fer installing the radio
into the car Itself.

This excellent kit is available by
post or direct from Radio and TV
Camponents Ltd., 21 High Street,
Acton, Londaon, W.3. The price is £7
plus VAT. Postage and pachking
cost 35p.

Extras available are a speaker with
baffle and fitting strips, at £1 85{post
and packing 23p) and a retractable,
matched locking aerial for £1-37 (20p
pastage and packing).

We are publishing a Special
Product Report on the "Tourist TT"'
car ragdic on page 704 of this issue of
Practlical Wireless.

badbbbdtde
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COMDEL SPEECH PROCESSOR

The Comdel CSP 11 is a cemmunica-
tion ald designed for any system
using & microphone for voice trans-
mission. Its prime feature is the
achievement of peak l[imiting withcut
distortion which is the very un-
desirable hy-product of conventional
speech clippers. Therefore the aver-
age or ‘lalk power' gaim ohtained is
more effective.

Features of the CSP 11 are:
instantaneous limiting action; no
appreciable distortion: talk power

gain greater than 10dB; optimum
frequency response for wvoice; in-
stalls in microphone lead; all silicon
solid-state circuitry. The unit costs
£55 (including VAT and postage and
is avallable frem inferface infer-
national, 29 Markef Sreel, Crewkerne,
Somerset.
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variety of i.c. audio amplifiers available, with

power outputs ranging from 1 to 6 watts r.m:s.
As with the majority of semiconductor devices, the
prices of these have dropped in recent years and
most now represent very good value for money.

This article describes an amplifier based on such
an i.c., the Motorola MFC8020, which gives a maxi-
mum output power of 2W r.m.s. into a 15Q load.
A peak power of about 4W is available. In the
configuration used here the device has a typical
distortion level of approximately 0-5% at full output
at 1kHz, with an input sensitivity of 250mV r.m.s.

The prototype was made for use as a tape recorder
monitor amplifier, but as the input impedance is
high it is also. suitable for use in simple record
playing equipment in conjunction with a crystal or
ceramic cartridge. With the addition of a suitable
preamplifier it would of course be suitable for many
other applications.

The unit has built-in volume and simple tone
controls. A circuit of a simple mains power unit for
the amplifier is provided.

IN the medium power range there is now a wide
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A diagram of the internal circuit of the MFC9020
is shown in Fig. 1. Basically this is divided into two
sections. The first four transistors form a differential
amplifier while the other five form a fairly ¢on-
ventional complementary class B output stage.

Operation of the differential amplifier is quite
simple. For high gain and input impedance this uses
two darlington pairs. The first is used in the emitter
folloer mode, and the output of this stage is
developed across the emitter resistor. The second
darlington pair operates as a grounded base amplifier
to the signals appearing across the emitter resistor.
No voltage amplification is provided by the emitter
follower stage which provides the circuit with a high
input impedance and has a low enough output im-
pedance to drive the grounded base stage. The
grounded base stage does provide a degree of voltage
amplification.

Neither an emitter follower, nor a grounded base
stage provides any phase change to the signal, and
so the input to pin 7 is in phase with the output at
pin 5. There is a second input to the circuit at pin 8.
For an input at pin 8 the second darlington pair will
operate as a common emitter amplifier, with the
amplified and inverted output appearing at,pin 5.
Thus pin 7 is a non-inverting input and pin 8 is an
inverting input.

OUTPUT STAGE

This is quite conventional, the only unusual feature
being that two transistors are used in the upper
section, and three in the lower, rather than the more
usual two in each section. The two silicon diodes
connected across the two inputs to the two sections of
the output stage operate as low voltage zeners, and
provide a suitable bias for the output transistors to
reduce cross-over distortion to an unnoticeable level.
The diodes also provide temperature stabilisation of
the output stage.

Under normal operating conditions the output
stage is biased to give about half the supply poten-
tial at the output (pin 3). The two upper transistors
operate as another darlington pair in the emitter
follower mode, providing current amplification to
positive-going half cycles. The lower three tran-
sistors consist of another darlington pair, this time
in the common emitter configuration, driven by a
pnp common emitter amplifier. There is 100%
negative feedback between pin 3 and the emitter of

t5

s

- Fig. 1: Internal circult of the MFC9020.
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Fig. 2: Circuit diagram of the 2 watt i.c. amplifier. VR? is (2K VR2 470k
a simple tone control. Tone

the first of these three transistors, and this forms
what is termed a compound amplifier. Like an
emitter follower, a compound amplifier provides no
voltage gain, but has a high current gain. It also
has the input and output signals in phase. These
three transistors amplify negative-going half cycles.
Due to the high current amplification of the output
stage, the output at pin 3 is at a very low impedance.
and can directly drive the loudspeaker via a d.c.
blocking capacitor.

AMPLIFIER CIRCUIT

A circuit diagram of a practical amplifier using the
MFC9020 is shown in Fig. 2. The input is taken via
R1 to the volume control, VR1. C2 couples the signal
from here to the non-inverting input of the i.c. This
input is biased via R4 from a potential divider across
. the supply, R2-R3. Cl1 and C3 are decoupling
capacitors.

The inverting input is biased from the output of
the i.c. by the potential divider, R5-R8. This intro-
duces negative feedback and helps to give a stable
biasing arrangement, though it seriously reduces
the sensitivity of the circuit. C5 and R6 are therefore
used to decouple some of the a.c. feedback and so
provide increased sensitivity.

A simple treble boost and cut tone control is
provided in the feedback network. This consists of
VR2, C7, C8, R9, and R10. With the slider of VR2
towards the right, R10 and C8 are in effect shunting
R8. The impedance of R10-C8 is frequency depen-
dent, and reduces as frequency increases. The
negative feedback in the circuit will therefore in-
crease with frequency, causing the response of the
amplifier to drop at high frequencies. With VR2 in
this position the circuit is given top cut.

With the slider of VR2 at the other end of the
track, C8 and R10 are in effect cut out of circuit due
to the high value of VR2. However, R9 and C7 are
now shunted across R6 and C5. Again, the impedance
of these will be frequency dependent, but as they are
connected across the other section of the potential

divider, the feedback will be increased as frequency
increases. This gives treble boost. R9 and R10 are
required to limit the effect of VR2 to a certain extent,
in the interest of good stability.

Capacitors C4 and C9 are required for good
stability. C6 couples the output to the loudspeaker.
R7, which is the load resistor for the differential
amplifier, is connected to the positive supply via the
L.S. so as to give bootstrapping to the circuit.

The input impedance of the amplifier varies with
the setting of VRI, but is about 2-1MQ at minimum
sensitivity, reducing to about 700kl at maximum
sensitivity.

% components list

’ AMPLIFIER
Resistors,  wall, 550
R1  100kE: RE 12k
R2 1ML RT 10ki2
R3 270k 2 F§  ZPokil
R4 1-5 M0} RS 33kl
. B 10051 R10  15k{1
* ¥R1: 2 Mid log VRZ 470kt lin.
Capacitors i
C1 100uF 25y C8 10uF. 10V
¢ 2 0-1uF . CE 400uF. 05V
wr G3=0-68aF7 77 CT 0-MuF
C4 “330pF polyestar CE Q-001uF potvestar
<l 9 BpF pokyester

Miscellans ouy
. Motorola MFC9020 (avallable from SC5 Compa-
. nents): Materiais fior p.oob,, 1500 [oudspesker, rated
at @ Watts r.m.s. or more; Wire, solder, atc,,

POWER SUPPLY
R11 39001, §W, = 10%. C810004F S0V C10 500nF
25V Tr1 MJEMO Di1-D2 1NS00YT D3 g2V, W
ronor. T1 Mains lransformer 20-0-20YW 250 mA
secondary, 51 dpst F1 250mA.

|
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CONSTRUCTION

A printed circuit board measuring 3'y X 3in. is
used and this carries all the components except the
loudspeaker. Fig. 3 shows the pattern of the copper
side of the p.c.b., and also the drilling points. Fig. 4
shows the component layout on the board.

The integrated circuit requires two l4in. long slots
in the p.c.b. into which its heat tabs fit. These are
cut using a coping saw or a fret saw. Although
potentiometers with pins which fit into p.cb. mount-
ing holes are manufactured, these would not seern to
be widely available to the amateur, and this p.cb.
has therefore been designed to accept ordinary
potentiometers with tag conpections. The tags are
taken under the edge of the p.c.b.. and soldered to
the copper hacking.

POWER SUPPLY

The amplifier requires a supply of approximately
20-22V. As the i.c. has a maximum supply voltage
rating of 24 wolts, it would be difficult to find a suit-
able unregulated power supply circuit considering
that the amplifier has a2 class B output stage. This
is because the supply should not rise to mare than
24V under quiescent conditions, with a current con-

Fig. 3: above, shows the PCB layoug
Loudspenker aclual slze. Note thal (his is turned
h through 80° comparea wilh Fig. 4.

+22v
Fig. 4: left, shows the layoul of com-
— panenis on the PCB. The lags of
" lnppt YR! and VRZ are sotdered lo the
underside of the boarg,
ov
L Fig. 5: Letow, Is a clrevit of a suitable
stabliised mains power Supply urlt
for the amalifier,
[ VR2 VR
Tene Valume
S1a D1 MJTEF:,“GO sumption of perhaps only 10mA, and vet maintain
S 8 - . ——c  about 21 volts under full load conditions with the
e ! | WNACO2 ( +edv current consumption peaking as high as 500mA.
! | oy -3310 It is more pra_cticgl to use a simple stabilised
e | o | circuit as shown in Fig. 5. This is e fairly standard
AC 240w il co ~ci0 configuration, using a zener diode stabjlisation circuit
! [ 1CCOUF F feeding an emitter follower. This uses few com-
‘. “ 2oV o3 ponents, and can easily be constructed on a smail
p ‘ ! 02 22v ov  [ABStrip aer connector block. The MJE340 can be
O—-ﬁ } 0 mo}:mted on a strip of aluminium which will act as
> 1N4QO2 @ heat sink and can be bent to form a suitable
s — mounting bracket for the component.
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GOING BACK...

Storp of the P.S.®.

HILE reading through one
Wof my fevourite vintage
radio reference buooks, the
BBC Year Book of 1930, I noticed
a page devoted to telling listeners
about power supplies for their
receivers. It certainly was in-
tepded as a seripus article then
but these days one canmot help
hut smile when sne reads about
a BBC warning on wmaking a
direct connection between a re-
ceiver and the mains supply. So,
below are a few pointers which
listeniers shomld have taken nots
of in the days 10 years or so
before World War IL
“No receiver can Eive really
good quality reproduction if the
power supply to it is inadequate.
Since broadcast receivers first
came into use by the general
public there has been a tendency
to gradually increase the power
supply to the last stage of amplifi-
cation. Electric light supply mains
provide a constaat and convenient
source of power for wireless re-

COLIN RICHES

ceivers, but in no circumstances
should the mmains be connected
direct to the receiver without the
use of an intermediary mains-
umnit.

A year ago, the BBC drafted
a pamphlet which describes the
many ways io which electric light
supplics can be utilised for wire-
less receivers, The publication of
this pamphlet has been delayed
owing to the fact that a number
of bodies, such as the Institution
of FElectrical Engineers, the
British Engineering Standards
Association and the Radio Manu-
facturers’ Associgiion, are all
interested in its contents and the
BBC naturally is anxious to con-
form with their views and wishes.
It will however be published as

soon as possible,

The BBC wishes to take this
opportunity to warn listeoers
most seriously against the direct
connection of their receivers to
supply mains, and also strongly
recommends that 1o listener who
is upaguainted with handling
power and electric light circuits

shonld attempt the home con-
struction of a mains-unit. It is a
far more difficult matter to build
a safe and satisfaciory mains-unit
than it s to build a valve re-
ceiver. Owing to the danger to
life if a number of improperly
designed and constructed mains
units come into use by the listen-
ing public, the Institution of
Electrical Engineers, in cellabora-
tion with the other bodies con-
cerned, has drawn up a set of
regulations which governs the use
of electric power supplies to wire-
less receivers. One set of regula-
tions, by the LE.E. has already
been published but new and more
detailed regulations are now
under consideration. These new
regulations, if agreed, will be
written in formal technical
language and it is thought that
many listeners will not be able
to follow them convepiently. It is
therefore probable that in its
mains-unit pamphlet, the BBC
will print an explanation written
in more simple terms.

In conclusion, listeners are re-
minded that they are likely to
have some difficulty in the future
with  electricity supply con-
tractors, fire imsurance authori-
ties and other similar bodies, if
they are using a mains-driven re-
ceiver which does not conform
with the agreed regulations.”

I suppose it is a maiter of
familiarity breeding contempt
since electronic enthusiasts have
been  successfully  assembling
mains operated equipment and
power supply units for a very
long time now without any serious
losses among their numbers from
electric shock!
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These interesting photographs
show some “mint’” items of
vintage radio equipment Xindly
provided by Mr, Ken H. Rann of
Lancing, Sussex.

It’s rather unusual to locate
brand new components but new
items in their original boxes are
interesting items indeed!
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by Eric Dowdeswell GAAR

HIS month I am glad to be able ta give a plug
for the West of Scotland Amateur Radio
Society. Publicity and QSL Manager Graham

Bleakley reperts a thriving membership of 30 and
space for many maore and promises a warm welcome
for SWL's, young or old. In the past the club has
concentraied more on the interests of the licenced
amateur so it js very good to hear that the SWL is
actuzlly heing welcomed! It is an unfortunate fact
that many clubs catering for the licenced chap tend
to spurn the SWL who goes along once, gets the
cold shoulder and then decides to drop the idea of
pursuing the hobby. The fact that the SWL of today
is the licenced amateur of tomorrow seems to escape
notice. The SWL is also ¢nly too pleased to be a
general dogshody around the club, taking on tasks
that no-one else wants to do, especially on Field Day
events. SWL’s in the Glasgow area are invited along
to 81 Virginia Street, Glasgow every Friday evening
at 8pm to sample the Morse classes, junk sales, films,
library and lectures etc. More details from Secretary
K. Drinkwater at that address.

Steve Blake (Aylesbury) joined the flock with a
report of 40m doings including a mice collection of
ZL’s an SSB. Hope Steve will favour me with some
details of his gear in his next log. Michael Crimes
(Exeter} has forsaken VHF now that he can really
hear the DX on his shiny new Yaesu FR30B coupled
to 132ft of wire via an ATU. Like several other re-
porters he is a little ‘'disgusted with the antics of the
Italian boys especially when a rare call paps up.

Michael Green A8088 (Nerthwich, Cheshire) refutes
any suggestion that the 4m band only comes alive
in contests and submits a long list of G’s heard in
one evening on his homemade converter plus CR100
and 4-element beam at only 12ft. Regular John Porter
{Baslow, Derbys) is glad to have left the classroom
for an OND course at Chesterfield Tech. His Trio
SR59DS was not allewed to get cold, evidenced by
the list of DX from 15:to 160m. Andrew Parragh
{Wetherby, Yorks) sends his first log and promises
more. Last reported in 1968 it seems, getting married
in the interim, now ‘back on the rails' and 1 should
jolly ‘well think so! A Geloso converter puts signals
intic an ARBE from a 12AVQ trapped vertical and
nine radials per band!!! He must be located in the
centre of the racecourse up there!
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Alan Rae (Glasgow) found a few nice calls on 20m
thoughtfully omitting the lists of W's that are not of
much inlerest fo anvone. Tim Charles (Caolchester)
in again with six pages of notes and calls gives the
impression that he never goes to sieep! His long wires
suffered in the gales but one would never think se!
Interesting catch was FILC gn TMHz with twe watls
of SSB and over S9 at that. I'm a bit put out to hear
Alan had to look up ST2 in the prefix list since yours
truly was ST2AR for 15 years! Incidentally, I've just
had the very great pleasure of meeting STZAS in
Londen. I'm glad to say that 1 started him off as a
SWL some years ago when he was a medical student
and now he is Dr. Ibrahim, gpthalmic surgeon and
the only active ST2 for some years past.

Bernard Hughes (Worcester} also stuck at 20m
SSB which seems a pity with a lovely FR500SDX!
The other bands are quite lively too, OM! Bernard
keeps a record of the number. of countries heard on
each band and wonders if anyone s interested in
seeing a totals table in this celumn from time to
time? Paul Barker (Sunderland) is another of the
sleepless brigade! Three pages of rare ones from 15
to 80m including several on SSTV but hothing excep-
tional this month, he says!

Max France (Warrington, Lancs) now has an RA)
but still prefers his old R107 for sorting out the DX
on BOm. Back to school means less burning of the
midnight o:l however, so it looks as if 20m will be
favourite for some time now, with a picture rail
aerial. Qught to be good for SSTV!

Log extracts

Max France:—80m PQUNS PZ0CJ VSSDO ZL2CB
57Z4LW 6Y5BM 20m VPENS XVSAB XWAGY.

Paul Barker:—15m CX2AAO0 (1700) 20m JW3DQ
KHBIAG KLTMF KX6LP VS6FBE ZD3U ZK1DJ
AWIGM 20m SSTV CTITX 16RME KILEM LU4CN.

Barnard Hughes:—20m HKOBKX XM6DZ TREVE
YXIKAS 4WIGM.

Tim Charles:—80m ZL3INC ZJ4AU 40m CESEMN
YAZKI. ZL1AUL ZLZALR ZL3PW 20m HK4SAJ
HKOBKX JYSUMC KC6BL TGSYD XZIAB 2m
DC3GEC DC4JHA.

Alan Rae:—20m CR3AX HEK3ICKwW
KTRSC.

John Porter:—15m EASJP PYSRW 20m CT3AT
EASFB FY7AU KV4AD TGIVN TRS8SS ZB2CH
BRICE TI2AJF.

Steve Blake:—40m EASAI HCOHM KZ5PW MIC
SVng TU2ZDO VK7GK XE3U ZL3AR ZL4GN ZL4KS
BPGAG.

Michael Crimes:—20m CR4BS DUIXK ET3USE
HZ1AB ST2AY VPIMT VP2DH 4WIGM.

K3CI/0E
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Andrew Duragh:—15m CX2XC VQIMC VU2DK
ZPSNT 7P8AQ 20m AC3PT CR30ON DU2EF FC2CD
HR2JAG JY9GR KC4AAC KG4AM ST2AY TA2QR
VKIXX VPSHA VS5MC ZD7SD 8R1CB.

CW stations in bold, remainder SSB. Please note
that logs should be in alphabetical order for every
band.

MEDIUM WAVE BROADCASTS
by Charles Molloy

his Trio 9R59DS communications receiver he

has logged Dakar, Senegal on 764kHz; Amman,
Jordan on 800kHz; Rio de Janerio, Brasil on 980kHz;
Cluj, Romania on 1151kHz; Tripoli, Libya on
1250kHz; Conakry, Republic of Guinea on 1403kHz.
Roy sends a mobile report of reception in North
Wales. The receiver is a National RF 1400 portable
connected to a car aerial and his daytime reception
includes BBC Radio Merseyside on 1484kHz; BBC
Radio Cumberside 1457kHz; Piccadilly Radio in Man-
chester on 1151kHz; Manx Radio, Isle of Man on
1295kHz (good signal) and 1594kHz (weak). After
dark Tunis was heard on 962kHz and the Voice of
Tangiers at 2000hrs in Arabic on 1232kHz.

M. J. Clarke (Warley) is a self confessed local
radio enthusiast. Using a Philips RL210 portable
receiver he has pulled-in BBC Local Radio outlets
at Blackburn on 845kHz; Stoke on 1052kHz; Derby
on 1115kHz and Birmingham on 1475kHz together
with IBA Capital Radio on 557kHz and Birmingham
on 1151kHz.

Timothy James (Southampton) has been tuning
around the medium waves with his Fidelity RAD16.
He reports hearing Capital Radio (London) on
557kHz; Radio Solent on 998kHz; Radio Medway on
1034kHz; Radio Sweden on 1178kHz and Radio

ROY PATRICK reports again from Derby. With

Brighton on 1484kHz.

Peter Kirkbride (Kenilworth, Warwickshire) still
enjoys “scanning the medium waves” with his 20
year old Bush valve receiver. He mentions reception
of AFN Frankfurt on 872kHz and Munich on
1106kHz; Radio Sweden on 1178kHz; Radio Tirana,
Albania on 1394kHz. Peter asks if it is possible to
pick up North America using this receiver. Provided
that a good outdoor aerial is used it should be
possible to hear a few of the stronger trans-atlantic
signals when conditions are good for reception of
this area. Try after 2330hrs GMT for CJON St John’s,
Newfoundland on 930kHz; CBA in Moncton, New
Brunswick on 1070kHz and WNEW in New York
City on 1130kHz.

Mike Larvin (Redcar, Cleveland) has a Pye 1403D
and an ITT Weekend Automatic Radio. Both are
portable receivers and although neither has a socket

_ for an external aerial for the medium waveband and

external aerial 25m long and 20ft high is pressed
into use by means of the following ingenious device.
“] use a 6 inch ferrite slab wound with 75 turns of
20-30 SWG wire one end of which is connected to a
good earth and the other to the aerial”. The slab is
brought near the receiver until peak signals occur,
coupling being by induction between the slab and the
receiver’s internal aerial. Mike’s log includes WKBW
Buffalo NY on 1520kHz at 0230hrs GMT; BBC Relay
Stations in Cyprus on 638kMz and 1322kHz; AFN
stations in Germany on 872kHz (Frankfurt),
935kHz (Berlin), 1106kHz (Munich), 1142kHz Stutt-
gart); Budapest, Hungary on 1340kHz at 2245hrs;
Norte, Portugal on 755kHz and 1061kHz. A total of
23 BBC local outlets were heard as well as London
Broadcasting on 719pHz and Metropolitan Radio
(Newcastle) on 1151kHz with Radio Clyde and
Piccadilly Radio in the background.

Clive Barwood (Grimsby) is another local radio
enthusiast. He uses an Ekco Mariner 6 valve domestic
receiver connected to an outdoor aerial 75 ft long
and 25ft high. He reports hearing Capital Radio
557kHz; IBA Birmingham 1151kHz; Metro Radio
also on 1151kHz; Manx Radio 1294kHz and BBC
Radios at Stoke 1502kHz; Cleveland 1546kHz and
Leicester 1594kHz.

SHORT WAVE BROADCASTS
by Derek Bell

HELLO there! my name is Derek Bell and our
editor has invited me to take over Malcolm
Connah’s Short Wave News column for a
spell. May I say that I hope all readers will give me
the same help and friendship that they gave Malcolm.
All columnists must rely on the help of their readers,
especially in this sort of column, since it could be
said that the readers write the column with their
contributions. I hope also that in your letters you will
pop in a line or two telling me what you would like
to see included in this feature.

Having said all that 1 will declare the meeting open
with the first log. This is from another first timer,
namely David Lovatt of Cheadle, Staffs, and he
reports the following:—

5980 SBC in English at 2130

5990 Prague in English at 2131

6010 Budapest at 2136

6800 Pekin S/on at 2030

7200 Deutsche Welle at 2031
15350 Peace and Progress at 0920

This is a shortened version of a superb log from
our thirteen year old correspondent who is equipped
with an Ultra domestic valved receiver and a 60
ft aerial suspended 20 feet above terra firma.

Christopher Hall of Birmingham has the other sort
of aerial, a 4-ft telescopic one, bolted to his Bush
VTR178 Multiband. Using this line-up he reports an
impressive list of catches the cream of which is as
follows:—

6185 R. Norway in English at 1200
9770 R. Australia at 1600 .
11955 B.B.C. Malaysia relay in English at 1500

1 was interested in your comments at the end of
your letter Christopher. As far as DX clubs go one
must rely on the adverts they place in various maga-
zines so “yer pays yer money and takes yer choice”
in other words! Your request for the latest informa-
tion on equipment for the BC stations however
brings forth the information that Uganda is pressing
ahead with a new SW transmitter setup that will
bring the voice of Uganda blaring out loud and clear.
Recently a member of Radio Nederlands staff went
on record as saying that they are to increase the
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power of their transmitters, another victim I fear
of the “power game”.

From the biggest to the smallest now, Paul Heath
says his equipment “is somewhat joked about”. This
Heath kit (sorry about that!) is a home-built HAC
one valver plugged in to various “out board motors”
namely an ATU and feeding out through a transis-
tor amplifier. Well Paul, let them laugh!, you pulled
in a fine list, as is shown below:—

9005 Voice of Iran at 2020

9625 R. Jerusalem at 2000 (This is R. Israel, Paul)
9655 R. Damascus at 0830

9670 A.W.R. Portugal at 0945

You remark Paul, that you have received QSLs
from only a couple of stations but that “there are
more to come”. Well OM, this is purely a matter
of being patient. Radio Tirana, for instance, has been
known to take 125 days to deliver, while Polish Radio
Warsaw has taken only seventeen. Your logging of
Damascus on 9655 was fortunate since Damascus is
a notorious ‘“wanderer” having been heard as far off
frequency as 9630.

My final letter for this month is written by Robert
Hill who hails from Hough, near Crewe, and he re-
ports that he heard:—

9005 R. Tehran in English at 2015

9480 R. Tirana in English at 1830

9550 R. Finland in English at 1605.
11775 R. Bucharest in English at 1300

Having Crewe as a QTH seems to me to pose some
unusual problems, I imagine it is possible that with
all the QRM around from electric railways DXing
is rather difficult. I would be interested to find out if
I am right.

Well folks, that winds up my first venture into the
pages of Practical Wireless. I hope that having read
it you will feel that you want to write in with your
logs (see address box) so I look forward to hearing
from you, best 73s to you and yours.

BROADCAST BANDS

Short Wave and VHF/FM reports by the 15th of
the month to Derek Bell cfo Practical Wireless,
Fleetway House, Farringdon Street, London,
EC4A 4AD.

Medium Wave Logs to Charles Molloy, 132
Segars Lane, Southport, PR8 3JG.

AMATEUR BANDS

Logs covering any amateur band/s in band/
alphabetical order by the middle of the month to
Eric Dowdeswell G4AR, Silver Firs, Leather-
head Road, Ashtead, Surrey, KT21 2TW.

A reprint of the P.W. Tele-Tennis series is
being prepared and will be available shortly.

Further details in the January 1975 issue of
Practical Wireless. g

ALL PRICES INCLUDE V.A.T.

SPEAKER BARGAINS £
EMI 13” x 8” 3, 8 or 15 ohm

Plain

WIith Co-Axial Tweeter

8 ohms only 2:20

Twin Tweeter o 370

Type 350 8 or 15 ohm,
20 watt

& ohm, 10 watt
8 ohm, 10 watt
B ohm, 20 watt
x 57 C/Mag. 5 watt
" x 5™ Dualcone
8 ohm_10 watt

GOODMANS 64”8 ohm
Dualcone s
ELAC 8" 8 ohm Dualcone
ELAC 8 ohm Dualcone 10 watt
FANE 7" x 4” 3 or 8 ohm ..
AOASTRA 10” 8 or 15 ohm,
10 watt P
BAKER GROUP 25 127 8 o
15 ohm, 25 watt 5
& P.

578 ohm, C/Mné.
2{” 8 ohm or 64 ohm
P. & P,

T WER
EMI 31" 3 or 8 ohm C/Mag . 1.20
Cone Tweeter 8 or 15 ohm

tt

Cone Tweeter 8 ohm, 3 watt {1-45
Horn Tweeter 8 ohm, 20 watt 6-40

Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm),
CN2§ (8 ohm), CN216 (16

P. & P,

KIT FORM CAB|

12 x 12 x 6 with 8”7 87
61” and 3}” cut out._

17 x 10 x 9 with 8” or 137 x 8
cutout 3:50

NETS TEAK VENEER
x 57 or

18 x 11 x 9 with 13” x 8” cutout
for EMI 350 ,, 4

P. & P. ea. 45

MICROPHONES
CM70 Planet gtick metal
switch crystal ' 188
DM160 Dynamic omni-dir
ball metal 385
UD130 50K/600 ohm, unl-dir
ball me al $:95

TW209 . $-75
CONDENSER MIKE 600 ohm,
uni-dir 935
Cassette Stick Mike with R.
Control on/off switch
(2:5 & 3:5mm J/Ply)
P. & P.

SOLDERING IRONE

ANTEX CN240 15 watt 190
SKt Kit (15 watt Iron
2 spare BIb etc.) 330

X25 25 watt (low
leakage) .
P. & P.

CARTRIDGES & STYLI
ACOS GP91/28C or 3SC ster.

comp.
GP93/1 or 95/1 ster.
cryst.
GP94/1 or 96/1 ster.
ceram, e
GP101 cryst. comp.

[ 4

GP104 gter. ceram. .. §

BSR X5M or X5H cryst.comp. 1-
1
2

100
138
175

SX6M or SX6H cryst.

comp.
SC5M ster. ceram.

SONOTONE
8TAHC or 8TAHC/G Dlam.
3509 Ster. ceram. Dlam. .,
GOLDRING G850
G800 '
G80OE .
P.&P. ,,
0. Diamond Stylil for above. .
G800/G850
GBOOE

-

R

P.&P.

AlCuL, BIWCL
Cambridge

s lzsaprzsnnss

Scientific

8

BATTERY ELIMINATGRE

240v Input 8, 7-5 or 9 300mA 2-95
12v d.c. Input (sPecify output)
TAPES Stnd. LP

5 50p Sp ¥

§5p 80p
85p 1-10p

6, 7'5 or 9 d.c. output at
300mA
P. & P.
{3p
225
7" Reels o 25p
P. & P.1-3, 9p ea. 4 or more, [ot 30p

LOW NOISE CASSETTES

| A 8-10 11-20
60 I8p 330 Hp
£90 45p Op dp
C1o LT S2p Hy

Cassette Cases 10p
Casgette Head Cleaner 35,
P & P, 1-5. 3p ea. 6-10, 15p |ot.
11-20, Post Free.

BIB ACCESSORIES
Tape Editing Kit Ref.23 1-35
Recording Tape
Splicer Ref.20 1-18
Cassette Tape, editing Ref. 24 1-50
Cassette Salvage Kit Ref. 28 45
12's Cassgette Case Ref.34 £1-50
Stylus Balance Ref. 32A  1-20
Spirlt Lever Ref. 48 50
HI-FI Stereo Test Cassette 2:10
Groove-Kleen Record Cleaner 1:90
P &P 10

WHARFEDALE SPEAKER
BARGAINS

Linton 2 Kit (pr) )
Glendale 3 KIt (pr)
Dovedale 3 Kit (pr) . ,
Oenton 2 Speaker (pr)
Linton 2 Speaker (pr).. 39-
Dovedale 3 Speaker
(each) ..
Glendale 3 Speaker (pr) §7
Kingsdale 3 Speaker
(each)

Send 25p for COMPLETE CATALO
ALL OUR MERCHANDISE IS FU

GUE, refundable uPon first order.
LLY GUARANTEED

Subject to manfacturer increase and avaitability,

Riversdale Electronies

Mail Order Department IR
PO.Box 470, Manchester M60 4 BU.
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l.L.P. (Electronics) L.td

SHEER SIMPLICITY!

Tumer ..
Gram __,
Tape o

Half HYS

Dt Bt R e R

Tape o.p BASS

Half HYS

A

K]

VOLUME

Stereo.Mono switch

f' +¥
: . —1l
T v PSUSO

e

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HYS Is a complete mono hybrid preamplifier.
ideally suited for both mono and stereo applications.
Intern:lly trlg device conslsts of two high "uugllltv

first t

and gain while the
control and balance.
TECHNICAL SPECIFICATION
inputs: Magnetic Plck-up 3mV RIAA: Ceramic Plck-
up 30mV; Mictophone 10mV; Tuner 100mV; Auxiltary
3-100mV; Input/impedance 47k0 at 1kHz. Outputs:
Tape 100mV; Maln output 0db (0-775V RMS). Active
Tone Controls: Treble & 12db at 10kHz; Bass & 12db
at 10kHz; Basp = 12db at 100Hz. Distortion: 0-5% at
1kHz. llgnalruolu Ratio: 68db, Overload Capa-
bllity : 40db on most sensitive Input. Supply Volitage:

“"PRICE £4-50 53mVaT

d caters for tone

The HYS0 Is a complete solld state hybrid HI-FI
amplifier Incorporating Its own high conductivity
heatsink hermetically sealed In black epoxy resin.
Only five connections are provided, Input. output,
power lines and earth.

TECHNICAL SPECIFICATION

Output Power: 25W RMS Into8k (3. Load Impedance:
4-160. Input Sensitivity 0db (0-775V RMS). input
Impedance: 47kQ. Distortion : Less than 0-19% at 25W
typically 0-05%. Signal/Nolse Ratio : Better than 75db
Frequency Response: 10Hz-50kHz + 3db. Supply
Voltage: & 25V. Slze: 105 x 50 x 25mm.

PRICE £5-9

The PSUSO can be used for elther mono or stereo
systems. °

TECHNICAL SPECIFICATIONS

+ 48p VAT  oOutput voltage: 50V (25-0-25V). Input Voltage:
P. & P. free  210-240V.

Size: L.70. D.20. H.60mm.

PRICE £5 &%

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD

Tel (0227) 63218

Please supply,
Total PUFCRASE PFICE « o v vvnveeneeneerneneneneeenesacinaeorasasnanaeeseonaees
| Enclose, Cheque [] Postal Orders (] Money Order []

Please debit my Access account [] Barclaycard account [}

ACCOUNE MUMDBEE ottt tiiiiieeeeeeeeeeinnanseaassssnssnsascassnnssnnasanss
Name & AdAreSS . .vvveeeenerereeeeenoeenneennnasessseessansssenasacsnnnes
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER

STEREQ AND MONO
Plays 127, 10” or 7" recordl

Suarantes. Al

Bize 13} x 11}in.
Above motor board 8lin.
Below motor board 2}in ‘6.95 Post 45p.
With STEREO/MONO CABTR!DGE

PORTABLE PLAYER CABINET
Modern g:f:nmﬂil‘e'éﬁ" xm 15” x 77 rexine £4 so
covered. e fron le. Hinged Lid. Chrome
:.‘ﬁ'n?wll(;tor board cut for BSR deck. Post 45p.

SOLID MAHOGANY PLINTH

With P.V.C, Cover. Cut out for most £5 .95

B. 8 n or Garrard deck|
Post 48p

8.
12§ x 143 x 7}in.

BSR JUNIOR
SINGLE PLAYER |

Heavy duty 4-speed motor with
seParate pick-up arm fitted

LP/78 t
Am‘éﬂ'ﬂ?iﬁ??f £4-95 Post 25p

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop. stereo/mono cartridge, Base-
plate, Sixe 1lin x 8iin. Turntable. Size 7in dumetsr A/C
mains. 220/250V motor has a separate winding€ 14 volt to

power a small amplifier. £ 5 5 O Po“

8 speeds plays all sise
COMPACT PORTABLE STEREO HI-FI

records.

Two full size loudspeakers 183 x 10 x 8}in. Player

unit clips to Joudspeakers making it extremely compact.

Overall gsize only 18% x 10 x 8iin, 3 watts per
channel, plays ;- aaiy

Attractive
Teak finish
Weight 181bs.

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

Bingle pole two-way Surface mouuting
with fixing screws. Will replace existing
wall switch to give light for return home,
garage, automatic anti-burglar lights etc.  Variable knob
Turn on or off at {ull or intermediate se

Fully insulated. Makers last list price 24-50. Brand new and

fully guaranteed. OUR PRICE £| y: Post 26p.

-«u;-.

CASSETTE RECORDER IOTOR ONLY. ~
Will replace many type's £1

Volt,

CHASSIS. 18 s.w.g. 2}in sides
up 10 x 7in 65p; 12 x 8in 63p;
in 90p; 1 8in 50p; 16 x 10in £1.

BLANK lu.um
8 x 4in 48p; 8 x
14 xmnm;lcx

2 x
ALUMINIUM BOXES 8 x 8 x 3in.60p, 4 x 4 x 4in, 70p.
6 x4 x4in.80p.9 x4 x din.21.12 x 4 x 4jn, £1-80.
ALUMINIUM Pml 8 s.w.g. 6 x 4in12p; 8 x 6in19p;
14 x 8in 2up: 10 x 7in 24p; mxmn%p,mxﬁlnun.
18 x 8in 34p; llxﬁnlhmx 12in 47p; 16 x 10in 60p.
S.R.B.P. PAXOLIN PANEL 10 x 8in 80p.

ljinch DIAMETER WAVECHANGE SWITCHES, 45p. EA.
2 p. 2-way, or 2 p. 6-way, or 8 p. 4-way,.
1 p.l 2-way, or 4 p. 2-way, or 4 p. a--.,.

TOGGLE SWITCHES, sp. 20p; dp. 25p; dp. dt. 30p.

752

* 8 K. ohms to £ Meg. LOG or

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 volmel .umble 6 or®orie

or 15 or 18 or 20V d.c. at 100mA

PLEASE STATE VOLTAGE REQUIBED ‘2-20 Post

Details 8.A.E. Sise 81 x 1} x 1iin. 20p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

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

Battery 3-121 or H.T, line 200-300V D.C. operation. Size

11” x 13" x 3", Respouse 25 c.p.s. to 25 Kc/s, 26 db galn.
For use wilh valve or transistor equipment. 99 Post
Pull instractions supplied. Details 5.A.E. P 10
NEW TUBULAR ELECTROLYTICS CAN TYPES
ﬁmv }:: %508;%; éap 16+16+186/275v45p
D | 50+50/300V 5
8/850V 18p | 1000/25V 85p ) oo
32+ 32/250V 20p
16/350V  22p | 1000/50V 47 50
32/500V  80p | 8+8/450y  gep | S2+324B0V  60p
25/25V  10p | 8+16/450V  85p [100+50+50/350V85p
50/50V 10p 10+10/l50v 40p |32+ 82+ 32/850 63p
100/26V  10p /850V  40p |900MFD/350V 95p

LOW VOLTAGE ELECTROLYTI 5.

1, 8, , 8, 16, 25, 80, 50, 100 200ml' 15V 10p.
500ml' 12V 15p ; 25V 20p ; 50V 80p.

1000mF 12V 20p ; 25V 85p ; BOV 47p ; 100V 70p.
2000mF 6V 25p ; 25V 42p ; 50V 57p; 4700/63V 85p.
2500mF 50V 62p ; 3000mF 25V 47p ; 50V 85p.

5000mF 8V 25p ; 12V 42p ; 26V 7bp ; 35V 85p ; 5OV 95p.
CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000DF, 4p.
PAPER 350V-0-1 dp; 05 13p; 1mF or 2mF 150V lﬁp
500V-0-001 to 0:0b 4p; O-1 5p; 0-26 8p; 0-47 25p.
MICRO SWITCH llnxla Pole changeover 20p

MICRO SWITCH sub min 25p.

TWIN GAKG. "0-0" 208p!‘+170pl' £1-10.

8low motiou drive 865pF + 365pF with 25pF - 25pF, 50p ;
500pF standard twin gang 76p. 120 PF twin gang 50p.
SHORT WAVE SINGLE. 10pF, 80p; 25pF, 55p; 50pF. 85p.

ELAC 8 x &in. HI-FI SPEAKER. TYPE 59RM. THIS
FAMOUS AND WIDELY USED UNIT NOW AVAILABLE
AT BARGAIK PRICE 22-95.

10 WATT, 8 OHM. CERAMIC MAGNET.

NEON PANEL INDICATORS. 250V AC/DC Amber, 80p.
RESISTORS. t w., { w., 1 w..20%.1p,2 w. 8p. 10} to 10M.
HIGH STABILITY. | w. 2{ 10 ohms to & meg., 10p.
Ditto 5%, Prelemd nlnel 0 ohms to 10 meg., 4p.
WIRE-WOU. TORS. 5 watt, 10 watt, 15 watt,
10 ohms to 1oox 10p each; 9w 08 ohm to s 2 ohms 10p.
TAPE OBCILLA‘I‘O COIL. Valve type,

FERRITE ROD 8” x {* 20p; 6 x 3" 20p,a x $”10p

MAINS TRANSFORMER

Eagle MT12 12-0-12v 50MA 90p
250-0-250 80 mA.8-3 v. 35 a. aav la.or5v.2a. 8250
850-0-350 50 mA. 6:3v85a,68v.1a.0r8v. 2. £3:00
800-0-8 b ., 868v.42.CT.;68v.22a. 2425
MINIATURE 200 v. OmA..G'Bv.ll 2ix2ix21n %p
MIDGET 220 v. 45 mA.
HEATER TRANS. ¢
GENERAL PURPOSE
at2amp.,8,4,5,86,8,9,
a 8 8.}%.12.1 , 80, 36, 40,

9, 16, 18, 20, 24, 30, 36, 40, 48 e £800
012,16 18, 20.24308940 £9-78
laors-o-ﬁv Snmv £1-80. B-O-GV 500 mA
909 8 v. 1 amp 95p. 12 v. 300 mA 75p. 12 v. 500 mA
86p. 12v. 750 mA 85p. 48 v, 2amp. tapped 12v. or 367v.
£2:00. 20V 8 amp. £2-00,

AUTO TRANIPORHERS 115v to 230y or 280v to 118v.
150w, 23-00; 500w. £6-75; 750w. £13-50; 1000w. £18-50.
CHARGER TRMBI’ORIEH Input 200/250v.

fer 6 or 12v., 1} amp. £1-50; 2 amp. £1-80: 4 amp. 23
BATTERY CHABGERB Relﬂ! built with leads and clips
1§ amp. £2 ;4 amp. £24; 5 amp. 24-50.

FULL WAVE Bn!DGE CHARGER RECTIFIERS :

6 or 12v. outputs. 1} amp. 40p; 2 amp. 56p; 4 amp. 85p.

MAINS ISOLATING TRANSFORMER

Prlmuy 0-110-240v. Suondny 0-240v. 8 amps. 720
watts, Varnish i l‘ Ny
enclosed in steel case with fxing feet. £|2

Famous make. (Value £19) OUR PRICE 95p
Suitable for outside use.

SET OF 3 MOTORS
FOR COLLARO STUDIO
115 volt TAPE DECK £1-50 Post 50p.

VOLUME CONTROLS | 80 onm Coax 5» s
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. 22; 60 yd. g3,
FRINGE LO 088

Ideal 625 x;mlwmlfol:lr Io’ N

Wirewound controls 1}in. diam. 3 watts, 10 ohms to 100K
British made with long spindles }in. dia 80p ea.

DUAL CONCENTRIC POT 500k LOG + 600k LIN D.P.
switch. Inner spindle 3}in; outer spindie 2}in. 75p.

ALL POST
25p sach

STEREO L/8 55p. D.P. 76p
Edge 5K. 8.P. Transistor 25p

E.M.I. 134 X 8 in.
SPEAKER SALE!
With twin tweeun
And crossover.
watt. Stats 8 or 8 or £4 50
15 ohm. As illustrated. Post 25p
With ﬂ'nlo‘t)l tw::ur cone and ceramic
magnet. 10 watt.
Bass res. 45-60 cps. ®
Flux 10,000 gauss. £2 75
State 8 or 8 or 15 ohm. Post 26p
Bookshelf Cabinet 18 x 10 x 9in. ‘6'60
Fluted wood tront Teak Veneer Post 459
E.M.l. 61in. HI-FI WOOFER
8 ohm, 10 watt. Large conmle magnet
8pecial Rubber cone surround.
Frequency remonn 30-12,000 £4
cps. Ideal P.A. olumnl
Hi-Fi Enclosure Systoms, e
Suitable cabinet 12 x 8 x 0 H 00,
Suitable Tweeter £2-00.
-
ELAC CONE TWEETER
The moving coll disphragm gives 8 good
radiation pattern to the higher frequencies
and a_smooth extension of total response
from 1,000 cps to 18,000 cps. Size 8F X
8t x 2in. deep. Rating 10 watt, 8 ohm.
Crossover £1.25
Post 20p
GOODMANS
8in. WOOFER
8 ohm 12 watt. Deep cone.
Heavy ceramic magnet, Bass
resonance 35 cps. Frequency
r;mnu 3 .0(1)0 cps.
Ideal bass unit for
Hi-Fi_systems £3.75
LOUDSPEAKERS P.M. 3 OHMS. 7x4m 21-25; 61in. £1-50;
8 x Bin. £1-60; 8in, £1-75; 10 x 6in. £1-90; 10in, £8-00,
SPECIAL OI'FER ‘LOUDSPEAKERS! Al Brand New.
8 ohm, 2in; 2{in; 84in; Sin. 8 ohm_ 2)in; 2%in; Bin x 8in;
5in. 15 ohm, 84in; Bln. 6x4in; 5inxaln 7 x 4in; 8x 5in.
25 ohm, 2un 8in; 3in; 5 x 8in; 5in. asohm.ﬂin 8in; 5in.
80 ohm, 2}in; 23in. 120 ohm, 3in. £| EACH.
LOUDSPEAKER VOLUMF CONTROL 15 ohm 10 watt
with 1in long threaded bush for wood Panel mounting 85p.
RICHARD ALLAN TWIN CONE LOVDSPEAKERB 8in.
dismeter 4W 22:50, 10in. diameter 5W £2-75: Post 25p.
12in. diameter, 6W, 23-30: 8 or 8 or 15 ohm models.
SPEAKER COVERING MATERIALS. Samples Largs §.A.E.
Horn Tweeters 2-16Kc/s. 10W 8 ohm or 16 ohm £2-20.
Do Luxe Horn Tweeters 2-18 Kc/s, 156W, 8 ohm £3-80,
TWO-WAY 8,000 c.p.s.CROSS OVERS 8, 8 or 15 ohm 81-25.
3-WAY CROSSOVER 850 cps and 8000 cps (25 watt) £1-85,
DECCA DOME TWEETER
18,000 cps. 25 watts. 8 ohm. Price ‘3 . 30-
1-§vdec, over 250 hrs. conti on SP2 hattery.
fully adjustable swing and speed. Ideal displays teaching
electro magnetism or for metronomse: sirobe stc. 95p, Post 20p
R.C.S. VALVE AMPLIFIER
2 8tage Triode Pentode valve. 3 watts 3 ohm outpnt, Volume
on/oft and tone controls AC mains. Complete and tested.
With Loudspeaker, Post 25p.

WEYRAD COILS

P50/1AC-80p. |} RA2W 86p. | Twin Gang £1-10.
P50/2CC-40p. OPT1  65p. l Printed Cironit 86p.
P50/8CC—40p. LFDT4. 85p.

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

BALANCED TWIN RIBBON FEEDER 800 ohms, 7p yd.
JACK SOCKET 8td. open-citcuit 14p, closed circnit 28p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p
JACK PLUGS 8td. Chroml 20p; aﬁmm Chromc 12p. DIX
SOCKETS Chassis 3-pin 10p; OCKETS
Lead 8-pin 18p; 5-pin 15p DIN PLUG& S-pln 189. S-Din 25p.
VALVE HOLDERS 8p; CERAMIC 10p; CANS 5p.

FM/VHF AERIAL FEEDER CABLE
800 ohm suitable for stereo 7P per yard,

BRITISH FM/VHF TUNING HEART
88 to 108 Mc/s British made. 2 Tran-

sistors ready aligned—requires 10.7 Our Price

Mc/s IF, Complete with tuning gang.

Connections supplied but some £3095
ical experience required.

SUITABLE LF. STRIP 24-85. Post 20p.

ALL PRICES INCLUDE VAT  MINIMUM POST AND PACKING 20p.

CALLERS WELCOME

RADIO COMPONENT

llustrated Brochure, Radio Books & Component Lists 10p. Written guarantee.
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ALL OUR PRICES INCLUDE V.A.T.
BAKER HI-FI SPEAKERS

HIGH QUALITY -- BRITISH MADE

D,

WOOFER AND
TWEETER KIT

E PAIR. Post 25p.

£5 75 ('@ulllrbla 5-25;“’;::::::

Comprising a ﬂne anmpla of a Woofer
104 x 6iin. with & massive Ceramic
Magpet. 440z. Gauss 13,000 lines.
Aluminium Cone centre (o improve
middie and top response. Also the E.M.1.
Tweeter 8lin. sqnare has a special
lghtweight paper cone and magnet flnx
10,000 lines. Crossover condenser snd
full jnstructions supplied.

Impedance Standard 8 ohms

Maximnm power 12 watts _ .
Useful Response 25 to 18.000 cps

Bass Resonance 45 cps £10- 50
SUITABLE ENCLOSURE 20 x 18 X 8in,

MODERN DESIGN. TEAK WOOD FINISH. Post 75p

ELAC 8in. or 10 x 6in.
‘% HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic mafnet.
50-16,000 cps. Basa resonance
55 cps. 8 ohm impedance.
8in. 10 walits

TEAK VENEER HI-F1 SPEAKER CABINETS
Fluted Wood Fronts
MODEL “A”. 20 x 13 x 9in.

Yor 12in. dia. Post
l&rn. %;lkar. £10-50 7%.9 ’
16 x 10 x 9in.

MODEL “B».
Yor 13 x sin or Post
8in. speake; £6 60 458p
MODEL “B2“ ditto. Triangular
corner version.

MODEL  c”. 16 x 8 x o,
'or 8 x Bin. at
spesker. £4.9 85p

LOUDSPEAKER CABINET
WADDING 18in. wide, 20p It.

CALLERS ONLY—HI-FI CABINET
BAKER RECOMMENDED 12 inch Enclosure 4 cubic ft.
Slze 30 x 20 x 12in. Teak Finished Fluted Front. £18-50

TEAKWOOD LOUDSPEAKER FRONT GRILLS
Modernise your cabinets with the Groover jook. Sizes—
1847 x 10§”—75p. 1047 x 7;"—45p.

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER.

Add  mausical o,
athlkm;‘md mnnd];ﬂee:l '_ 2
recordings. mix
Microphone, records, tape ‘ ’ T“h'u
and toner with seParate " !-'j

eontrols into single output.
# volt battery .

oberated.
STEREO VERSION OF ABOVE £505.

BARGAIN FM TUNER.
$8-108 Mc/s Six Transistor.
® volt. Printed circuit.
Caltbrated atide dial tuning.
Walnut Cabinet. £ | 4
Bise 7 x 5 x 4in.

BARGAIN FM TUNER.
As sbove less cabinet.

£10

BARGAIN 8 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built with volume, treble and

£3-50

bass controls, 18 volt batiery operated.

VAR HEATING ELEMENTS

OFFERING 1001 USES for every type of heatinz and
drying applications in the home, Rarage, Kreenhouse,
factory (available in mlnnlutuﬂnx quantities), Approx
size 108 x 8% x fin. O voltue V. n

BAKER MAJOR 12" £8-50

Post Free
30-14,500 ¢/s. 12in. double
cone, wooler and tweeter cone
together with a BAKER
ceramic magnet sssembly
having & flux density of
14,000 gauss and a total flux
of 145.000 Maxwells. Bass
resonance 40 c¢/s Rated 20
waits, NOTE: 3 or 8 or
15 ohms must be atated.

Module kit, 30-17,000 c/s
with tweeter, crossover. baffle

and fnstractions. £ ](0.95

“BIG SOUND”
BAKER SPEAKERS

Robustly constructed to stand up to
long periods ol electronic power.
As used by leading groups.

Uselul response ao.la,ooo cps.

Bass Resonance -£7 . 7 5

GROUP “25"

12in. 25 watt -
3, 8 or 15 ohma.

Post Free
ot £8-50

ost Free
St £17°80
8 or 15 ohms. Post Pree

GROUP 50/12in.

50 watt 8 or 15 ohms £ I 2.95

Group + PA Cabinets in stock. Callers only.
Send for Leaflet.

MAJOR.100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised.
1dea) for Groups, Disco lnd P A
4 inputs sPeech and music.
mixing. Output 8/15 ohm n e Mslnl
Separate treble and bass controls.
Guaranteed. Details BAE.

NEW MODEL—MAJOR 50 WATT £39-95. Carr. £1.

4 inputs 2-way mixing. £ outputs separate treble and bass
controls.

£49 gar

£21-00

CALLERS ONLY! DE LUXE 100 WATT
VALVE AMPLIFIER CHASSIS

4 input 10 wide rante controls, For Mikes, Discos, Organs
Guitars, etc. 4, 8 & 15 ohm loudspeskers matching £69-00.

REGENT

12in. 15 watts

An inexpensive unit for the
beginner in high fldelity and
for general purposes. May be
used to improve any Radio.
Ambplifier, Hi-Fi or Television
receiver.

Bass Resonance 45cps
Flux Denaity 12.00028 08
Uselul response 45-13,000cps
3 or 8 or 15 ohm models.

£7-75
DE-LUXE Mk 1l

12in I5 watts

Especially designed fo provide
fall range reproduction at san
economical cost. Suitable for
use with any high fidelity
system. Buoilt-in concentric
tweeter cone.

Bass Resonance 30cps
Flux Density 14,000zauss
Useful response 25-16.000cps
8 or 15 ohms models.

£9-75

SUPERB
12in. 20 watts

A high quality loudspeaker.
its remarkable low cone
resonance  ensures  clear
reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
ranke  reproduction  with
remarkable efficiency in the
ubPper register.
Bass Resonance 25¢ps
Finx Density 16,500za uss
Useful response 20-17,000cps
8 or 15 ohms models.

£13-80
AUDITORIUM

12in. 25 watts

A full range reproducer tor
high power. Electric Guitars,
nnblh address. multi-speaker

Post
Free

Post
Froe

Post
Free

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Buitable for cassettes, and all sizes of
tape reels. A.C. mains 200/250V.

Leaflet 8.A.E. £3-50 goo;t

QUALITY LOUDSPEAKER ENCLOSURE
Teak .veneered 1in thick wood cabinet. Size
184n x 18}in x 8jin. Weight 281bs, This
cabinet features & wide mesh Bilver Grill
covering & separate compartment for mount-
ing Tweeters or Mid-Rangke Horn. The fully
sesled bass compartment s cut out for
8}inch Woofer. £7-50 Carr. 85p.

Version £8-50 Carr. 85p

electric orga:
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 35cps
Flox Density 15.00028uss
Uselnl response 25-16,000cps
8 or 15 ohms models.

£12-95
AUDITORIUM

I5in. 35 watts

A high wattage loudspeaker

Post
Free

250 watts apProx. Printed c losed
asbestos fitted with oonnoctlns wirel Completely ﬂoxiblo
Yproviding sale Black hest. British-made for use in photo-J
copiers and print drying equipment.

1dea] for home hand and 4 Suitable
for Heating Pads, Food Warmers, Convector Heaters, otc
Must be clamped between two sheets of metal or asbes!
otc., to make efficient clothea dryers. towel rails —ideal !or
siring cupboards. Ideal for auti-frost device for the garage
—preventing frosen radiators or acting as oil sump heater.
Use in the greenhouse for seed ralsing and plant protection.
lnuluble aid for bird houses, incubators. ete.. etc. Can

be used in seriea for lower heat. Or in parallel for higher
beat applications.

EACH

ONLY 40p (FOUR FOR £1-50)

ALL POST PAID—Discounts for quantity.

SPECIAL OFFER 95p. Post 25p.
100 Obm 20 watt Rheostat 2in diam. Cera micFormer.
Screw Terminals }in. diam. sPindie.

REVERSIBLE 4 POLE MOTOR

¥
Le 1,400 r.p.m, Reversible 42 Watt,
lplmlln 137 X 75y, size 8} x 37, £2 25
As illustrated, 240v. AC mains, Post 35p
E.M.l. TAPE' MOTOR
4 pole, 240 v. 135 mA, 8ize 3} x 2! x 2{in. £|_85
1200 rpm. Spindle %in diameter.
Post 30p.

1 quality with a
response  to  above
8,000 cps. Ideal for Public
Addren. Discotheques, Elec-
tronic _instruments and the
home HI-FI.

Bass Relonanee 35cps
Flux Deniity 15,0002auss
Useful response 20-14,000cps
8 or 15 ohms models.

£17-80

Pont
Free

Hi-Fi Enclosure Manual containing plans, designs, cross-
over dats and cubic tables. 60p. Post Free.

!

CUSTOMERS FREE CAR PARK

{Exports homit cash and extra postage.)

OPEN 9-6. WEDNESDAY 9-1. SATURDAY 9-5.

S P EC I A Ll ST S 337 WHITEHORSF ROAD .

Buses 50, 68, 159. Rail Selhurst

Closed for lunch 1-15—2-30

CROYDON

Telephone 01-684-1665
753

www americanradiohistorvy com
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FRE
TRANSISTOR

LEAD
IDENTICHART

Inside the December issue of
PRACTICAL ELECTRONICS is
an invaiuable Transistor Lead
identichart’ which identifies, at a
glance, the connections of more
than 700 transistors.

Get your car in
tune for winter
with the P.E.
Dwell Meter

Make this instrument and then
check the state of your distributor

DECEMBER ISSUE
ON SALE FRIDAY,
8th NOVEMBER

25p

SEARASITE MK T

Electronic Ignition... #=

) _
Betteron all points T
Because you keep your points!

The SPARKAITE k.2 I+ & (ull copaltive hichorge el#Ct: Onic system
boecifically detignl 10 rctain the points ssembly it s the
srivariisquy and nose of thl Jnadvenlagey. No mistie Becsdic contact -~
Breakrs howeos i eiimnated elnciramcal iy Uy 2 pulve m%‘
IUDDIILEEN BIFCUE which preaall the unit Gilog if the e A
Pormin Lounce 0PN a1 hign (Arn. Contace B eaker Bum .
eliminsnd By redueng he curreal © sboat 150t of
00 M. thus 3ve.ing b elnG Bu! ¥0OU Cln Rl iBver]
0 Aok igniuof I news DF |a seconds. |1 eaints
@i lwery unhkely) POou ton ger replace menty
#nyucheg, A1 thed 2o aniagnt,

#Fitind In 15 MiAvies, ®UD 10 0% Dertar el
Comsumpiion. @Inand al wealhtr siditing & Clpang
elugs oy 150§ tmes [ong+ avehout strntion.

@ Faxtar sccpleencion. @ Fautet tan ~peach

S Coit and bartery Lt lange: @EICent fygt
HUfa™Ad v th lems dlv poiutign .

The kit comprises
everything needed

Feady deliled! srratch and suit rrdit1ant case,
mrialwork, cahigs, con connectors, pridegd
Grtuis board. rop guplity % vear guaante g
tranyigreags gnd Compirents, [ail
ipwrvctliom 10 make pouiive or negaiive ‘

rireh gy3tem, and O page inyrallgtion
INstiuefion legflet

WE 5AY ITIS THE BEST SYSTEM AT
ANY PRICE]

PRICES

D7 Kit unly£10°93 wc| VAT oo P & P

Anatte Bull Lini 293§ ncl VAL d P & P

188N 1o It dlicary wirk coligii mlaIur KNIt In UP 10

B ey hinckens |

Yix Caf luppty unt-1 109 iy ol grg el wepicte [bual,
B moircyme eich with cur comia Beesk e gniton
Ceraie an raus) Catl inand (€2 ub (81 # nEmuevivaban

ELECTRONICS DESIGN ASSOCIATES
{Dept 82 Bath Strewt, Waisall WS1 3DE Phooe 31662

YOUR CAREER in
RADIO &
ELEGTRONICS ? |

Big opportunitics and big money await the qualified man
in every field of Etectronics today—both in the U K. and
throughout the world We offer Lhe finest home study
training for all subjects in radio, television. etc., especially
for the CITY & GUILDS EXAMS (Technicians' Certifi-
cgtes); the Grad, Hit. LE.R. Exam.. the RADIO
AMATEUR'S LICENCE; PM.G. Certificates; the
R.T.EB. Serviciog Certificales; etc. Also courses in Telg-
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
exanl. suceesses. We are the only privately run British
home study Colleze specialising in electronics subjects only.
Fuliest details will be gladly sent without any obligation.

Ta: British National Radio & Electronics Scheol, Dept W .C. 124,
P.Q, Box 156, Jeraey, C.1,
Flease send FREE OROCHURE ¢

MAME . Black
ADDRESS e Capz
< PR T iy M M- Fleazn

AND ELECTRONICS SCHOOL

www americanradiohistorvy com
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T T

rescent ouality omponents

74 SERIES TTL

00 20p 7473 41p
7401 20p 7474 410
7402 20p 7475 83p
7403 20p 7476 44p
7404 20p 7486 49p
7408 25p 7489 2475
7409 7490
7410 7491 2110
7413 81p 7492 82p
7420 2 7493 82p
7430 74100 £2-37
7441 81p 74121 45p
7442 81p 74122 88p
7445 £1-30 74141 2110
7447 21-45 74164 £1-82
T447A £1-80 74192 £215
7448 21-50 74198
7470 33p 74198 £1-78

' ™
“'\-.“:‘ .

LIGHT EMITTING DIODES [ ,i‘
TI1 209 (Red) With Clip 22p each
Tl 209 (Green) With Clip 38p each
Tii 209 (Yellow) With Clip 90p each
Mled 500 T092 Type 16p each

LED READOUTS

Litronix

DL707 .3 Character 14 Pin Dil. £22-00
DL701 as above but + 1 £2-00
DL747 -8 Character £2-82

Minitron

8015 7 Begment 16 Pin DIl 2118

30150 as above but + 1 2118

Clock Chip

CT7001 MOS/LSI Digital Clock/Calendar Chip Plus

full Circuits and Information leaflet £8'96

Circults and Information Bheet 16p

Lit 704 Led Display for above 21-35
Or 4 for £5-25

WAFEB swu'cnu
1 Pole

2 Pole 2 “av

2 Pole 3 Way

2 Pole 4 Way

2 Pole € Way /
3 Pole 4 Way
4 Pole 3 Way {:;;f
22p each
POTENTIOMETERS
Ali types 17 and less dlameter
Bingles Dual
8K  Log or 5K
10K Lin Less 10K
20K 8witch 28K Less
80K 156p each 50K Switch
100K 100K 48p each
260K Double 200K
800K Pole 500K
M Bwitch 1M
2M 80p each 2M
PRE BETS

S8ub Miniature Skeleton Type 0-1 Watt Horizontal
Mounting 100, 250 and 800 obm. 1k. 2-5k, 5k, 10k
25k, 50k, 100k, 250k, 500k. and 1M ohm 6p each

MAINS TRANSFORMERS

Open Type Double Wound Continuocusly Rated. two
hole fixing clamp with colour coded flying leads. varnlsh
impregnated. Approx. size: 13” x 13" x 1}” high
Fixing centres: 28/34".

TR1 20-0-20v 100 m/a

TR2 12-0-12 v 100 m/fa All

TR3 9-0-8 v 100 m/a 240 Volt

TR4 6-0-6 v 100 m/a Primary

TR5 3-0-3 v 100 m/a

Our Price 21-23 each

200/250v MAINS RELAY

Heavy duty contacts 2-600 ohm coil. All new and unused
D.P.D.T. malns relays §0p, Carr, Free, 8pecial quantity
240 per 100 off.

MINIATURE RELAYS

Brand new range of Britlsh made Relays. 8ize 1}” x
1”7 x §”. All two changeovers with 260v 1-6A contacts
_arnd suitable for fitting on -1m Veroboard.

'ype Volts Current Ohma
27A 12v 17M/A 700 All
21/A 12v 28M/A 430 80p
12/A 6v 33M/A 183 each

DOUGLAS TRANSFORMERS
All types are standard 240 volt primary.
MT 102¢ct. 0 = 19 = 20 = 33 = 40 = 50 at 500M/A

22:00 each
MT237cs 20-0-20 at 150M/A £1-26
MT241ca 20-0-20 at 30M/A 21-06
MT240cs 15-0-15 at 30M/A 21-06
MT23%¢s 12-0-12 at S0M/A 21-06
MT238cs 3-0-3 at 200M/A £1-05

POWER PACKS

PP1 Bwitched 3 - 6 — 7} ~ 8 volt 400M/A Transistor and
Zener Stabilised On/Of! 8witch and Polarity Reversal
Switch, in a black metal case £5-25 each.
PP2 8witched 6 - 7} — 9 volt Battery Eliminator. Approx.
size 23" x 2}” x 3}”. Ideal for cassette recorders £275
each (philips type £3-00).

PP3 Car converter. From 12v Pos. or Neg. to = 6 -7} -9
volt. Easy to fit and translstor regulated 2250 each

VEROBOARD
N 15 Plain ‘13
2} x 81 32%p 24p 16p
2} x 5 34y 34p 18p
31 x 31 84p 84p
31 x5 88p 46p
17 x 2} 1-08p ke 80p
17 x 83 1-46p 116p 76p
17 X & 1-85p 1-10p
Pin insertion tool 72p
8pot face cutter 52p
Pkt. 36 pins (state -1 ar -15) 25p
LOUDSPEAKERS
2}” 8 ohm 50p
231" 40 ohm 50p
2}” 80 ohm 50p
5” 8 ohm ceramic £1-25

64” 8 ohm duat cone ceramle 22-50
10” 8 ohm dual cone ceramic £3-76
7” x 4” 8 ohm ceramic £1-60

8” x 5” 8 obm Permanent Magnet
-8l

*EMI 13”7 x 8” 450 Kit
3 — 8 — 15 ohm 2375
*EMI 18” x 8~ 360 Kit 8 chin  £7:50
FANE ULTRA HIGH POWER LOUDSPEAKERS
*Pop 25/2 30 watt 150 ohm 12~

*Pop 85 60 watt 8/15 ohm 12” £14-50
*Pop 50 80 watt 15 ohm 127 £11-09
*Pop 60 60 watt 8/15 ohm 15" 21570
*Pop 100 100 watt 8/15 ohm 18” 22870

® Carr, on L/8 over 13 x 8 and 12” 50p per L/8.

ALUMINIUM CHABSIS
Four-sided with corner Dlates. All are 24~ deep.

6" x 37 42p 127 x 57 6p
6” x 4% 45p 12”7 x 8" 87p
8” x 3" 48p 14" x 3" « 63p
8” x 87 57p 147 x 9~ 98p
10” x 7”7 70p 16" x 6%

12” x 3~ 57p 16" x 10" 21156

ALUMINIUM BOXES
Metal project hoxes give your work a professional finish
w

H
AB7 21 5% 11 40p
AB8 4 4 1} 40p
AB9Y 4 21 H 40p
AB1O 4 5} 3 46p
ABIN 4 2 2 40p
AB12 3 2 1 35p
AB13 8 4 2 556p
ABl4 7 3 2% é6p
AB15 8 6 3 85p
AB16 10 7 3 96p
AB17 10 4} 3 85p
AB18 12 5 3 95p
AB19 12 8 3 21-26

ABS PLABTIC BOXES -

Handy boxea for construction projegts. Moulded extruslon
rails for P.C, or chassls panels. Fitted with 1mm front
panels,

1005 = 105mm x 73mm x 45mm = 5lp

1006 = 150mm x 78mm x 47mm = @88p

1007 = 184mm X 124mm X 60mm = 96p

1021 = 106mm x 74mm X 45mm (alopmg front) = 50p

BARGAIN BOARDS
Components galore for the experimenter Ex Comput.er
boards with Resistars, Capacitors and useful T

DECON DALO 33PC

CLEAR PLASTIC PANEL METERS

8ize 59min X 46mm X 35imm these ineters require a
38mm hole for mounting.

ME6 =0 to 50 micro anip Full Scale

ME? =0 to 100 micro amyp Full 8cale

MEs =0 to 500 micro ainp Full 8cale

MED =0 to 1 mja Full 8cale

MEI0 =0 to 5 mfa Full Reab-

MEIl =0 to 10 m/a Full

8cale
MEl12? =0 to aO mja Full
Beal
ME13 =r0 to l00 mfa Fuli
cale
MEl4 —Oln 500 mfa Full

ME15 -0 m 1 amp Full
Scal

ME16 =0 '.o 50 volts A.C.
Scale

ME17 -0 to 300 volts

ME18
MEI19 "\'U ° Meul’

Q—MAX, SHEET METAL PUNCHES
The easiest and quickest way of punching holes in sheet
metal {up to 1-625mm MIld Steel)

8IZE PRICE

OUR PRICE 23:00

ETCH RESIST PEN b 88p }le
The Decon Dalo 33PC " 76p T" 8p
is a unique Instrunient I 83p
for the professional and 'y 1 83p Kev
amateur electronics eng- i:, 83p e
ineer, enabling him to B 88p o
prepare in minutes a 1> 88p
perfect printed ecircuit ' 80p
board
"
YOUR CAR 147 A
with & motor driven 14 £1-03
car_aerial 13" £1-05
8PEC:- ¥ 8 section 174" £1-10 Key
Y extended 147 2125 g
length 100cm 1" 2143 | 10p
Y Length under 13" 21-50

fender 40cm

27 2205 } y
;Aéog:lble lengtn 980" £2:30 “C* 18p
Bupplled complete with 23~ 24-10 Key
fixing bracket and con- 29" 25-26 "R
trol awltch  28-76 3" 2810 ) 20p
—— i
1” 8QUARE PUNCH complete with key 2210
STOP PRESS
BHA0002 15 watt Amp Module 22-50
NE565 Timer 1.C. . 78p
MC1310P Stereo Decoder 1.0 22-00
7805 Reguiator £21-49
TIP 28A 560
TIP 30A . 83p
BC107 10p
BC 108 10p
BC109 10p
1.C. SOCKETS
D.LL.
8 pin
14 pin 14p
16 pin

BARGAIN TRANSFORMERS
12-0-1% voit 500m/a
240 volt primary transformer bargain.
approx size =60mm x 40mm x 50mm
fixing centres =75mm
Our Price =£1-20.

18 volt 500m/a
240 volt tapped 120 volt with screen.
approx size =60mm x 40mm x 50mm
fixing centres =75mm
Our Price =£1-00.
BARGAIK BOX
Loud buzzer mounted in a metal box complete with two
U2 battery size holder.
Designed and can be used a3 a fire alarm but is ideal &8
& door or morse code pnsuce buz"zer.

at least 4 transistors per board. Five boards £1-00.

Approx. si
OUR PRICE— 60p

U.K. POSTAGE 15p
UNLESS OTHERWISE
STATED

V.A.T: Please add

CRESCENT RADIO LTD.

All mail to 11 MAYES ROAD,
WOOD GREEN, LONDON N22 6TL
Phone: 01-888 3206

If you construct
You should
own one.

CRESCENT
CATALOGUE

89 to all Totals

Callers Welcome at

15 Mayes Road & 13 South Mall, Edmonton N9.

Price 20p.

www americanradiohistorvy com
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Wise Woond Resistors, Qur selec:
tion of mered valoes, 30 for E1 50,
100 for £4-30
Audio Xmpiifier Module. Muliard
LP14%3, cu pul power, nominal 10 watt,
supp y veltage +24 volt, with data and
Circu-t, £2-50.
Ferguscn Stesecaram chassis
Moda 3157, all Iransistor. medium
lony, YHF FM. 3 wals per channel
S{M. «ith conneciion data, less tuning
scale, £20,
Crystals 4C6U: 32-03333 MHz:
52 0Z400: £ -01667: 51 56667: §1-58330:
37- 76260 T1-75000: 12-395-8; 12-89! 6:
12-70C-0: 9~458-33: 9-436-25: 9-455-55;
9 533-33: 9 531-94: §-530-55: 9-090-62:
9-087 5:§-096-87: 50p each
Elestroiytics. J32/32/3Y.F, 325¢. 27
14" Jap: 2000nF 30w, 2 1% 25p
2000.F 30w, 2.7 17 25p ZDDDJ.F 35v
3 » 17 Ip2: 4TOnF 100w 3° 25p.
2000 2000:F 25¢ 2¥ ~1.7 35p: 30.000:F
25y L7 E}° 50p: TOOWF 200v 3FT 147
3op: 16 16.F 275¢ 117 20p: 40 40
20nF £75 3° 1" 20p: 4500 500 900:F
30¢ 2F 1" 50p: s000.F J5¢ 3" i e
40p: Zod t00 5C 100.F 325v 37 153 50p:
000G FE B 27 1" 20p: 470-.F 254
14 {7 153
Mnched puir of bookshelf sPeakers.,
Teaw Fpist, size 12 §° 5.8 5§
chms cemwic, 5§ watts PMS. Complete
with din leaes. £11'10 pmis.
Thorn T¥ IF chassis, 950 series
{less valves) £1:75.
UHF 625 transistor push bution tuner
(NSF Telz'uaken) as used on Decca
M5240C. Brard néw and boxed. £3-25
Light Dependent Resistors (RCA
$0135360 Jp each, 4 for £1-00,
P-C Bopards {not ¢onWuler panels)
1 oft & tharsistor singl? wave band.
1 off 4 trans slar audio. | oft 3 transistor
£1-60, three Loards.
Rank EVR Teieplayer colour trans.
[ator pand® type and Comuonents
ap pew pwA s {isted as {Dllows, £2-50,
cach janel. Z605—14 off BC148:
2 RCA xa3ass (ic): 1 ¢restal 4-433618
MHz—507—12 off BCi4A: 1 BC108:
1 BC13é: | FCA caldDe€ tig). | RCA
¢ad045 7 ¢): Z60B—-23 ofl RACI48: 2
BC158—Z&13—12 off ME4103: 2 BC-
251B: 1 BFYSC
Mains Dropeers, 10 mired values,
£1-00,
Edgeowise Level
size } averzl SOp.
Chrame Plastic hnabs, 3 iypes,
4 off egch » ik spring clip, £1-25.
Cie Cast Baxes, 4)" 3L~
84~ 54" 2"£1-20.B}" 5%
Atuminium Chassis. 1}°
TOP: 10~ 37 24" 8sp M~
S5p.
BSR P18, & wilar to HT ) single play.
with hecvy diz Caské lumtable, tess
cartridge £17-80
Transistorised FM  tuner head
with AN gang, slow motion drnve
8B- 108 Mcs. with Circull giagram, £2°30.
Mono Amp Transisiorised (Mains)
g\:asl for ‘eccvc Player B ohms 2 walts
30,

mebers, 200004,

Feiguson Stercogram Crassis. MW/
LW VHF aiih taning scale 1545 walls
sine wave) 15 pams £28-500

ALL TEMS INCLUCE VAT
All items post paid in GRERT BRITAIN

SURPLECTRONICS

216 LEAGRAYE ROAD,
LUTON, LU3 |JD, BEDS.

766

TRANSISTORS {p. & p, 10p.)

All new and full spec.

BC107/8/9, BC147/8/9, BC157/8/9 all 9p
BFtB0 25p, BF182/3 d0p, BF1B4 17p,
BF18? 11p, BFW10 55p, T41 BDIL 34p,
BF336 354, 2N3TT £1-10 ZN3ad1 50p,
BD131 40p.

EX COMPUTER PC PANELS

4 x 2in Packed with semiconductors
and lop quality resisiors, capacltors.
diodes etc, Guaranieed min. 35 tran-
sistors, plus data 25 boards £1 (30p)

DURAL EXTRUDED HEATSINKS,
10D outline, black ancdlsed, drilled for
4 X TO3 transistors 5 x 4 x 1§ 20p (15p)

Sim. to above butforBx TQ35x8x 1}

p (27p}
ELECTROLYTICS
15,0000 30v, 68,000 16v  65p (22p)
30,0008 25¢ 65 (22D}
4,000n 70v, 3,600 40v 4 x 27 55p (15p)
5,000u 35v 40p {12p)

4 for £1 (120}
4 for 50p (8m)

204 100 plv S| recs,
3A 10D piv Si recs

250 mixed resistors &0p (13p)
250 mixed capacitors B0p (11p}
150 mixed HI-5TABS Bop (11p
200 Sl planar diodes 60p (Ap
QH buibs 12v 55w 50 {7p)

9N2055 EQUIV 4 fo £1 (10p)

Postage and packing shown in brackets
ADD 8% VAT TO TOTAL

KEYTRONICS

{Mail Ovder only}

44 EARLS COURT ROAD
LONDON W8. 01478 8498

SIMELAIR CALCULATORS

Cambrldge Asnembled £18:95 (£1-55)
Sinclalr Selantiic £22-45 {£2-05)
Exocullve with Memory £29-25 (£2-53)
Executive £22: 75 (£2-25}

FERRANTI ING&

1C radig chip with data £4-20 (22p). Alag avallable
kil of extra carts to completa a radlo £2-45 (42p).
Send ane for {roe leaflgt.

SINCLAIR PROJECT R
AFU £5-%5 (1p)

Z40 £4-45 (6t p)

Z80 £5 9% (X0

S £4- 2B L2l
P26 £ 9% (82p
PZB &893 (82p)
Decoder £6-45 (75D). Trana {or PZE £3- 35 {500).
Tuner £9-93 (£7-08), Sterec B0 £0-79 (£1-08).
Prolect 805 £29-95 (£2- 30},

Prolect 8035Q £33-B% (£3-10),

ECONOMICAL QUADRAPHONICS
Introducing theNegoles QA1D

wolf contalned malrl

quadraphonic synthesizer. Jusi

fead the culoul of any slersa o M
systam (Fncluding Project 82 or T
&Y [nlo 1 end rook an 4 -
speahers lo abtaln the Intur

pxperience in sound, Sen

(af free Jeafler. Only £13- u:n 10).

SIMCLAIR
SUPER (C12
6W rme Powar,
With 44 page
boohial and
Printed circull
£1-30{40p).

”A’”y UNITE ror

al types of
TRANSISTOR EO[I(M&W

RUN YOUR TAPE HECOHDER
OFF AC MAINS
Maine whit  aupplisd
compirte ard repdy to
piug Into your cas
eetia-recorder. (Brate
roltage, hmke and
(rPo of plug required.
11 In doubt wenil .-
grlm)ul recorfier
aacket). -
onLy £2°97
CAR OWMNERS
Buy & Hritih Made hattery
aliminaice for FOUr car,
Thls unit epablea ',ﬂu to
fun  Four casssite tape
recorder  feom ihe  car
whiltt  wwevellmg. It i
+eolly Bled and comes
comgplete with fttg in-

slruttons,  Please  etate
tuak€ of vassetis, voltage

and tgpe of plug required. IN vE2- 65
MAINS UNIT FOR
TRANSISTOR RADIO

ONLY
£2:42

For aingie cutputs,
6v or Iv
For Lwa sl 7ake oullUle. fiv + &v. ar

$v, + By, :2 . 91 per uitt.

[Please ntale putputs required),

Al ualte s3te comPletely imdlatsd frofn maine by
Jouble mound tranatormer ennuring 100% aslet?,

ALL PRICERINC VAT 2 F. & P
ALL BRITISH mMaDE
FULL REFUGND IF NOT COMPLETELY 8ATIHPIRD
R.CS. PRODUCTS (RADIO) LTD.

(Dept. P.W.D.}
3] Miver Road: Walthamstaw. Londens E17

NEW SIMCLAIR iC20
High powar L& audio smpliner £8-45 (£1-05).

DELLXE KIT FOR THE 1812

Includes atl PArta Tor the Drinted Clrcutt and
+olume, bass and iceble conirals needsd lo
tomplein the mona version £1-70 (26p). Sisreo
modal wiih balance contrel £3-70 (430,

1612 POWER KIT
Suppllss AV 0-5 Amps £3-77 (480).

LOUDSPEAKERS FOR THE 1C12
5* 8 ohm £9-20 {27pi. 5”2 8~ B ohm £9'0% (A7p).

PREAMP KITS FOR THE 1CI2
Tyhs 1 for magneli¢ Blcwuge. mica and lunart,
Mong model L1-40 {p5p} Slerge model £2-30
(3ap). TyPs 2 lar ceramle ot Siyslat plchups.
Meno 0P (1902. slmo £1-43 (24p).

SEND SAE FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR
BARGAINS
The maotl veradtile
battery # lminafor ever
pflerad. Saliched autout
ol 3, 44, 6, Ti. 0 and f2v
at 500 mA £3-90 {0n).
Other climlinxlors stoched: — - L F
S50mA way wlrchad model | GEAETS
glving 8, 1§ n
9V £2 25 {35p).
SimA:=6Y E1-95 {409}, av E1-95 (e0p). Tiv
ceargite type £2-50 (40P}, Double 6Y =+
6V E2-50 {40n). 9V + 5V £2+30 (40n}.
590m A —Heary dUiY deluxe models BY £2° 78 (55n) .
TV £2- 70 (550), 9V £2-Th (450D,

|

5-RDECS ANR T-DECS
5-DeC £1-98 (N1p0)
T-DeC £3-8 (470)
p-DeC A E1- 99 5|p}
u.0eC B £8-39 (A1) G
1C cartlera:—

19 ¢i; elain Mp (15p)
with socket £9-77{25p)
10 TOS: glain Top (30]. Wirh socael £1-58 {240),
Eaperiment guides:—A £1-5¢ 128p), B £9-T7 (2004,
C R0 (18:), D £2 49 (250}, € £4-20 1530].

www americanradiohistorvy com

SWANLEY ELECTRONICS
PO 2OX 63, SWANLEY,
KENT BRs 2TQ.

Please add lhe sum shown in brackels afler the
price 1O cover tha cost of podt and new VAT,
Offcial_cradit orgars 1rom schocin #ic. weltome.
Mp VAT charped on overaean Srdara.
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SUPERSOUND 13 HI-Flt MONO
AMPLIFIER A superh Bolid alate andie amPI}

fler. Drand hew  eempont
fhroughoul. 5 alltcan
mators plus T powor Sutpal

= rranustord bn o puab-psll
* Pl shee poctification,
Culmit  aPProx. 13
watla ramk luto B

shnL  Frequency re-
uponac 17H3-30KH: 4
Adb. Fuily mlqr-tcd
preamdofier slave with
peparate Volume, Bawe boadl
and Treble cut cautrols, Boitable
for B-1% ohan epoahers. Inpnt for
*eramg oF crymul carividge. BenHiwily
aplicax, 4PMY for fuB outpul. BipPhed wad? budat and
temled, mith knobs, ceculcheon paagl. mpul and Output
PlIRs. Dreral) alze 37 high » 6~ wile » 7§ decP. AQ
“p0fztoV. PRICE £11-B6. I. & . §0p

DE LUXE §TEREO AMPL FIER

Tieavy duty
tuly- daola-
Tl mains
icansfonin -
er with full
wave motl-
fleatlon
Eiving ade-
? aste
sil ching with negligibie Baw,
Valve line yp,- 4 ® PULBA Tricde Pentodes. 1 240
an rectifiec. Two dim) Polenl lometers hre Provided (o7
tiags gl 1reble eantral. Fiving hass aml trente Bl
cul A dudl volunie euintrol L used. alance of the tefy and
rght hand ehanncls can Be asljusted by meane o 2 aepa-
ratn 'Bulaznce' control Adtet mi the rear of the chasas,
Taput sentil: i1y 45 approalmately ¥o0nife lor foll pea
output of 4 ~ults ver channei (§ walts smonnd, Into 3 olun
-pcu.an. Full negative fecdbask s carefulty raleulsiel
rirenir, Allows ligh yoluind Jevelato he psed with ney
dwtarion. Buppliel coruplts with knobs, chas-l+ llu
LI"w x 47d. Overali nelght lueluding valven 57,

huild & teated Lo & Bigh standerd, £10-22. P.oF. snl.

FOWER EuFTLY UWIT ZulTigv AL 1,6uL. Four
awllcbed fully amosthed DS, outDWta giving 8. mnd
iy, snd B0 and i2¢- at 1 amp oo load.

Fltted mdate sl Dut Ineminialy and pliot | g!adl ator.
Hamuiee h matal cuss overall slee 87 X 34 k30
Bultable for Traneisier Raullos, Tapbc Iheonlm Amnell.

e e PRICE £4-90 o & p. 350,

VYNAIR & REXINE SPEAKERS & CABINET FABRICE
AEp- 34 In. wlda Qur prics £1-20 7d, lengih, P. & P. 130
Per rd. (rmin 1 ¥4} B.A K, lor raniplea

UAERVERAON'S BUPER MOKD AMPLIAIER
A wuper qoallty gram amp!ifler uaing = dounle wonna fully
Jeuluded maiue traosforiner. feéUtier and ECLA2 tricde
prolodr valve s sUdie Smylifcr anl Power outpml
stute, Imurdrnes 3 ohme. Outpur eapprox. 3-5 watta,
¥nolume snd lonk contrals Chassla alze only Tin wlde
% An. desp % Al blgh aversll. AC mains 200/240v.
Bupn‘:l-txgt;hnm:’ltlyﬂnrl, d New completely wired and
teatnd o pn Quality culPal Sranafrnier,
HARINAIN PRICE £3 78

BRAND HEW " WULTI-RATID IBAINS TRANSYDA-
MERE Qivink 13 alternatives, Primary: O-210-2404.
Becondary sombinatlons 0=5-10a1%-10 26-30-30-40-8Dv.
hall whve ok 1 amF. of 10-0 10, 20-0-20. J0-0-30v. &t
2 arPa fll wnre. Blre 3in, long X 34i0, <ide x 31, deep.
Price 2031 P. & P 40p-

MAINS TRANAFORMER. For tranustoc power supplies.
Prl. 200{240v. Rec. 705 st 300 A £1-10, P, & P 5D,
Prl. 200/240v. Gec. 190 120t Lamp. £1-0]. P. & P. 2fp,
Prl. 200:140v, Sec. 10 0 1041 2 aued. §1-B8 F. & P. 351,

H1-GRADE COPPER LAMINATE BDJ\RDS
7 x £7, Five for 80p phis 30D P.
Foe ptrecoal ealiect only 1

Limluti numnere of slered fad logram chaxsls, coverlug LW,
MWIPM banta Mone radio sud slereo gran

Dverall Uze-—appmy. 1817 W, 84" H, 87 Demd.

4 watls w=r channel outiut, ouiv 21820,

GENERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE- A!PL“IBR
For P.T. Taps, Mike, Ou and suitable Jor
uat with ¥alve or UTATA l.ur ulm:nm q-18+.
hatlery or frem H.Y, e 200/ J_aonr Frequeucy
FempouSE 10A:— 261 Hx. G:ln 24510, Bolid entap:
aulation e 147 3 12" ¥ Bv-n-i nea complete
wlth ltructinne Prioe m P. & P.1bp.

HARDBODE OF TRARSISTOR EQUIVALENIS AKD
d0BSTITUTED

A mues for srevicemen snd bowe conatrustors, Includlag
raany 1000°s ol Brivtsh. UB.A. Europran and JEpanese
trandalore. DWLY 499. Post 3P

HARVERSONIC MAINS OPERATED SOLID
STATE STEREQ FM TUNER

EnfoF siereo ratio al
Lhis fabalon lewr Pricel
Lealwned wnd atrled to wunieh our 10 + 10 sniplifer but
will et any other standard stereo ampliler. The derign
Incorporden e very latedt elreQin?y teehniyues with high-
‘ll" Jo+ nowe 1F alages Antomatic frequency coalrol lo
locﬁ ™ station snd prevent drifi 1G stereo decodder
for Juaxiruum sleres Sénavatinn 1 E.D. for seren beacon
ind ator. Nomunal output of Luncr 1 mY. Approxinate
mlse 127 wide x A” deep hy 2§ high. Rupplie] resdy
::ml. Tully tested mwd fully fuaranbecd fuot avalable bu
L form

Priae 421- 8D Poal and Packiog 50p.
STEHEO-DEDODE:R e o
slZE 2 3 3 4" ready bulls. Pra-

a.ul'ﬂﬂl ane) lested Benn 20-g80 maV
for 9-18¥V nem. earth OPeralion. Own
be Nitied 1oa ot sny FM VIIF radlo
OF tunck. Bltreo bemscon 1ighl ¢an le
ittt il requieed Ful detally and
Inatraetions (nelusive of Lints anil
tipak supyplied. £3-00 Plus 10p. P & 1.
Bterto bracon llant L requlred 40p
oylen,
e
SPECTAL BARGAIN OFFER'

Limitad nambar o7 BAR )23 Aute Chautter e Late
with lightvwembt tuliudar arni and steceo cartrhize.

Brand new, ONLY 2780 4 p. & . Bip.

FRECISIGR ENGIREERED PLINTHS

BeauUtolly ecnetructed In heavy gnup “'Coloreast”'
plasic codilmd stesi Kemanaace Iree. Dealgned lo taks
Onrrard L0723, 2000, 2030TC. uﬂﬂ 3000, ek, 8100,
BP25 11 ana [11, BLA3D, AT ¢lo. or BB.R. CI0%
C129, A?) et¢. Black lealherciie flnlih. 8lae 125 x
144* % 24* high fapprox 1§” highk, ipcjudlng ridid
emowed Berylle cover). WOW OXLY 14 7¢, P. &4 P, 703,

LATEST ACOS GP¢1/15C mono compatible cariridae with
l!fln‘;l)lm for LP[EP}‘J& Dnlverasl molulng bracket,
P. &P
SONOTONE s-rn.ne COMPATIRLY ASTEREQ CARTRIDORE
T/O strlwa Dlamond Blereo LP and Qaprufre TR
OHLY £2-27 P. & P. 100, Alsn available ftied with iwin
Dlnmond T/0Q rivlus for Biereo LP. 22-78 P, & P, 10D,
TEST T/0 SETEREOCOMPATIELE CARTRIDGE
for EPILP/Ateren/78. £1.80 P. & ¥, 13p. LATEST T/0
¥OKO DOXPATIBLE CARTRIDGE for plaﬂnt RF/LP/7A
WORo OF 18P0 recofds On Mono tquipment. Only 11-43,
P &P A8

QUALITY RECORD PLAYER AMPLIMZE XE, T
A lop quality record player amplifier empioring beavy
diny double wound o tasusturngr. BOCAY. BLAY,
sud rectifier. Beparate Bass, Treblo and Yolmine conirols.
Complete alth oulput tranalorser matehed for 3 chm
speaher. Birs Tin, wide X M dsep x Oin. BIEL, Bendy
budlt and tested. PRIGE 1401, F. & p. B0

e ®

teansfanner aud slenher. PRICE 16 20, F. & F. o0p.

HI-FI LOUDSPEAKER SYSTEMS

Bengt)fuil® madie ieak finnli enclosure with Tnodl
yitraetive Tywan. ¥ynair front. Sire 14~ high x 10§"
wrule X B .eep, Fitted whid B 41, Coramie Magmet
18" & 8 hase unit, (wo H.F. twector unita and
crossover, Maximom Poser handling 160 watte
Avallable 3 oc 8 or 13 oouma impedance.

OUR PRICE £9.10 cacr. 900

Oubinet Aruilable SeParately {4°88, Curr, U0p
Alsn avBllnble ju 8 ghing witl EMT 137 = A°
epeaker Witl paragitle fRecles T80, Garr, 90y,

baaw

LOUDSPEAKER HARGAINB

51n 3otn £1-33. F, &4 P, 16D, T % 4la, 3ollm f1-40.P & T,

20p. 10 » Qin, 3 or L3 ahn 28-10, P &4 P, E.M.I.
& » Oin. 3 obm wiih Digh Aux maynet ll -70,F. & P. 907,
E.M.I. 134 x BIn. wllh niuh Aux eersmle magned with
IisPasliie tweeler 3, 4 ar 15 olm g3 80, P & F. 30D,
L 13 X Bin. 3, 8 0c 15 0bry wlth bwo dnr.oti Evesters
wink ¢rossaver networh 34 g8 P, 2 Jop

EMT tueeter. APPenx 317 Avallable 3 or '8 o7 16 olsaa.
11. 23 4 He.w. &
BEAND WEW, Bauers Loudspeakers at qubatantial die-
county. 1%in, Uw. H/D 8peakera 3, B o1 13 Ohms. Jtnde
w hieh. Current production by nel-known Britlah insker,
Now with [TIfluT cernmic terrnbar mbENe aemhly £7-75,
Guitar modela: 2w 73, 23w, $4-60. P.AP. 45p.

2 Ralersnes Evcrclobedies tor Elstirgnic Entinesr and
Deuvicnecs, covering between them trannlstor character-
Isiicr, diodc wnd transletor squicatenta, Many ihooramla
a? up Lo dsie Karopean tyDes listed.

Eq #ote. B0c: Trgnsistor Edwivelents, 90p:
xior Charscieristier, 21-13: POST FREE All three
er. £2 80

TEW 1550K
Thyristor. Trlag. Liac ete. 2ncrelopedlan 96g, Post Free

# pole 3 wav ¢ bank loy ioan Yaule L7De awitrhes 127
sectivne. Atandant FEindle. § awitchen 34D + o F. &P,

Open 9.30-5.30 Monday to
Friday. 9.30-5 Setucday

Clored Wednasder.

A Jow minwies from South WimbBia:
don Tude Malion.

18in, “RA" TWIN CONE LOUDSPEAKER. 10 wiiia
peay bandling. 3 or 8 ar 1b ohal (siate which) 2270,
" & P. sy,

“POLY PLANAR” WAFER.-TYPE. WIDE RANGE
ELFCTRO- DYN‘ AI'IC B?EAIEII

Blge 110 x L4H" * dwen, Weight 1801 Power
haodlisa ‘zuw rma unw perk). Inpedance 8 obm only.
Hesponwe 40H1-20kH2. Can be mountrd om ¢mlinge,
walls, doors, under tables. sic, and umed with or withoul
bame, Batit B.A.E_ far full detalta. Onfy 8643 sach

P. aF. 24p.

"HARVERSONIC SUPER SOUND
10 + 10 STEREQ AMPLIFIER KIT

A really fest-ctaas N1.F) Boerca Amplifer KM, Usea 14
trangtatory Including 8licon Transators e fme Gve
Hages on each chantel resuhiBR & even lmu noise,
level withelm@roved senallivn 8. [ntegrsied pre-amb with
Aers, Trebia twro ¥oluie Control, Buliable Jor ure
with Ceramioc or Crystsl carirkiges Yery #lmpie 10
mod: I+ Lo suil megn-the eartenime —lustructlons included.
OunLt stuge for anf spexkers (rom & Lo 13 ehm.. Compact
deaign, ail parts supplied | tog drfiled melalwork
bigh quahity read? dJrliles) Brlntnl olrouit bosrd with
compauent nientification elearl? marned, mosrt brushed
ancdlsci ul\llnll.l\\ln iront pancl w!th matching knobe,
wire, pulder, nulh, bolts—ne €3tiad to buy. HImple slep
by atep isfructlons snubie sn¥ colielruetor 1o bulid an
amplitier to be prowl of. Brier speoifleation; Power
oulPut; 14 watts r.m.e. per channel Loin & obme. Fre-
Auency weaponar E3dB  12-30.000 Hit Betoitivitp:
Leteer (imn 80y’ tnbn IMEE. Full Power bandwhdih:
#3408 12-15.000 Hi Rass bosst apprux. to & 1245,
Tecble cul appros. to = LAdA. Negalive fecilback 183E
orver imain amP. Pover requiennenta 35y, ot 1-0 amp,
Gverall Bise 127w, x 874, x
Fulty detalled ? page oOnstroctivn manual sod parts
Lt Iree with kit oz eand IBp Plus larg® BAE,
AMPLIFIER XIT 2 til-34 P. R P WP
{Maguetic hiPut corponeats 33p ¢xtr
POWER PACK KIT
CABINET .
{Poyt Free It pll unita purchased st wame iimel
Pull aiter satea vrryice
Algo wyaflable ready built and tested SE4-80. Prat Free
Nole: The chale anpither in sudtable for freding fun mens
iomrren futo (apuls (4.9, s i, twan rreord decki, elc.
and will then provids ny ond fading facliina for med-
Jum poreved I Fif Dhacahegre wae, pir

3.VALYE AUDIO

AEPLIFIER HAZ4 ME 0O
Dealgne) Far HI-FI teproduog-
tion of rocondy. AT, Matme
operation  Realy builk nn
platcd benvy gange metal
chagsis, “ise T§™®. w 4%d. x
40"d  Itcorporates FOUST
EL8, EZ80 vaves, Hesey
duty, Jonble wouhd malpe
Eraswrormer and outPut Lraos-
jormer malc for 3 obm
spraker. Beparats volwue conlrol and ndw wﬁh ImTircved
wide rahgr tone toniroln gizlog hasa mid trebie 11t snd
cut. Nerative Jeedtack !lne. Quifidt 43 watw. Proot
panel san be detached and lemls exstended for remote
mooniing ©f tontrols. Complele whh ‘lnn‘bl. valves, cto.
wired wnd teated loe only £3 B0, P. & P. 430,

HIL "FOOR™ AMPLIFIER KIT. Similar in apPcarsncs
1o HASL above bat employa <nilively dfereot and
advaneed elreunitry. Complete el of Paslm vte RIBE
T.a P 45p.

Q.

10/l4 WATIT HI-F?
AMPLIFIER XIT
A eL¥llably Gniched
monsutal amplhilar
with s oudput of
14 aatis from 2
F.LA4s in push-pull.
Buper repruduction
of bodh musle and
apretly, with oegli-

le Bum, B¢parate

Wite for mikes and
gram stlow recomds
sl amOUnCeDen Y
to follow exch alher,
Fully .brouded pectlon wousd outtit irsnaformer to
trateh 3-148 £ speaker aiii 2 Independent solume eonrraly,
Aud eeparate hawe & ireble conlrols sfe prosided
giving good 1t and cut. Valve line-ap 7 ElAds, :ccna
EF46 and EZE0 meurm. ﬂ!.mpl! Instraction  heoklet
1Bp 4 BAE IFree ailb b All parts wold ddbarnl
ONLY #0060 F. & P. Mlp. A]an svallable Tandy bullt wad
leated L1276 P. & P, 700

HI-FI STEREQ HEADFHOMNES
Adlustable headband with tomiorigbie fexifoam aar-
wffe, Wired sod otled with «dandard ®ecew Iln fack
Plug. Frequency Treponee  80-10,000HE Marthing
fmisdance R-18 ohme., Eapfly converied for Momd
PRICE £3-2¢, F. & F. 2op.

PRICES INCLUDE VAT at 89,

HARVERSON SURPLUS CO. LTD.
(Deat. P.w.) 170 HIGH ST., MERTON, LONDON, 5.W.19 Tel.: 0I-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please wrile clearly}

PLEASE NOTR: P. & F. CHARGES
QUCTRD APPLI T U.E. ONLY.
P, & P, 0N OYERSEAS ORDERS
CHARGED EX4RA.

www americanradiohistorvy com
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HUGE DISCOUNTS | AKM TAPE UNITS_asr — GXCSIODILL189:90 £135-95
ot Lo e e UoE vy | GXC J6DEEEIIO 72 £72.50 GXRB2D ~ £12265 £89.95
\ GXC38  £147-19 £105-95 4000 DS £]30-12 £94-95
L D ) mte:g“.'ui’f.f,?fﬂ f.f'f?z"m'f.."ti'.’ GKC3D 13738 £97-95 4000 DBunC13627 £139.95

s Price RSC Prics | GKC 46D £157-59 £109-95 1721 L £118-58 £84.95
 WHARFEDALE DENTON €423 Pr. €299 | €xc 407 £186-09 £135-95 (R 8ID £98-10 €69-95

WHARFEDALE LINTON  £52-39Pr. £38-95 [ gxeg5p  £199-90 £142.95 €S33D (10581 €759

LEAK 250 SPEAKERS =~ £65-48Pr. £42-00| o ppinG GL72 T/Table & GBOO £29-95  (anorox. vue ci6t car. 750
LINEAR 202 AMPLIFIER £39-23 £24'95
ROTEL RT222 AM’FM Tuner £50-57 £38-95 GOLDRING GL7S T[Tabh: & G800 £34-95 (Appeox. value £65) Carr. &4p

ROTEL RT322 £73-16  £53-50 | PIONEER PLI2D T/Table on plinth & cover €41-75 List £61 90
ROTEL RX450 A Tuner/Amp £77-05  £54-95 | BSR TD8S 8 track player. Special price £14-95

LEAK 2000 Tuner/Amp £165-70 £134.95 | T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER
Wharfedale Denton Tun/Amp £93-28 £59-95 | GARRARD SP28 MiC IV with G850 Special Price £19-95 tcarr. £
RANK 150a Sterec System £137-35  £79-95 | McDONALD MP60 with G800 or G850 ,, o L1995 (Car. £

Also Shure Cartridges, Basf Tape, Koss H{Phones, etc. 2 }
Prices of agove correctpal Qet 14 .:';74 RANK BD2000 Rec. Price £6727 ‘4_8'95(Carr. Cl)

UNREPEATABLE OFFER BRAND NEW - BOXED FULLY GUARANTEED for High-Fidelity NQT Group Disco use
Available by Mail Qrder only due to small quantities of some models. SAE for leaflets. Please state impedance required.

Model Frice  NModal Priee  Madel Price  Bladel Pelen  Jioulel Price hailel Frce  Melel I'rioe  Medel Price

594 2] BOG £9-56  121(10 szl 138poLit £2:50  ASMIBTIIE 404 838 V12/MALR #8528 Lauwf1ua £I1-33

Hipg £2 4] 100t B4-3Y 101 10T "9 L3Y10TL.R 2280 10i{10A 5427 EEYS 1T £10-28  102/14 21348

287 £1-08  lom? £4-18  wélf11 358 1A 308 101114 2884 £2-68 1994174 £10-87 1517 £14-B8

08 b4 1003 £3 85 ]Elfll'.l‘ £378  |138/1ILR £387  101fHA 26 74 £B-BE 11T £10-38 53 £174%

801 £3-93 1806 850 12)018 vi-6l  138/13 £18 a0 £5 18 708 IRfITLIt £l0-98

80% P38 1008 £29% rzlrlﬁut £5-33  ISIZER g415  1U2{las 15 49 £9-47  122%174LF RI1M

uT £4-8¢  1MJLR 2509 138/10 218 1alfip 2451 20T £6-43 12'{ 14 4880 50 £8 28 e

S0 . Eip 100GLE £4ar :ﬂa_ﬂ\ 241 13505LIt  2a 83 124101 B8 12pL ESR Lgumy £10-04

Hi-FI SPEAKER ENCLOSURES [ soorer  Core- 20,
Controls: Rass, Trehie, Vol. and Rol. 10 Tranustors plus Diodes, Ouatrut MEB 13 » 9% % 64ln. E395 . : :

ruting LH.F.A. Frequency range 7020,k ¢. p.3. Bass Control & 12ab. | JEB 16 (1 x 9in, 4595 1otb cul for Bin. speaker

Treble Control = | Xib. Selecior switch for SEI0 25 x 6 % 9in. Cut for 10in. and Tweeter £68-95
SEI225 % 16 % %in. Cut for 12ln. and Tweeter £0-2%

% "‘t AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matehied 12an. 11.000 Gauss 15 Wart 18 ohm

Ceystal PU.or TJ;»E{RJ&I-O For speaher
output impedances of 3 — 15 ohms. For
standard 200-2530v. A.C. mains opeiadon,

Attractive Black and Silver Anished metnd

fascia Plate and mawching contral knohs, high quality spealier, cross-gverl unit snd twecier. Smooth
COMPLETE NWIT ©OF PARTY IXCLODING respomse iwnd extended froquendy range £6,95 Carr,
Y RED PRINTED CIRCINT _mut [ eniure surprisingly realistic renroduction. 45p

UL w
00511 RETIENSIVE WIIH‘TO DIAGRAYHE & INGTRUCTIONH £Iz 95 C‘xrr
Or FACTORY BOILT TEAE V

EXEERED OARINBT ‘_ ) ﬂ OR SENIQ#R 1§ WATT INCLUDING £850 Churs,

L !Jlualr..tad 214885 Or |1.-p £2-12 and B wionlll? payiienre £2-12 (Tats) SIB IIB} R s c 3 HF126 {35,006 GAI'Asq SPLT;II\EER sop
& &6 Watt MP . T
AUDICTRINE HIGH FIDELITY SPEAKERS TA HI-Fi . p——
. - £00-230v. AL maine dperpted, Brepons- 30.00.000 cpa. —%li.

Hear¥ conddrucilon. Latest hich er'mnarr cemmi¢ tunEhets. Beyiurate Dws gnd Treble ‘i1 and @al’ <ontrola, 4 oul sockets for GG O
Plasticlerd Cones gurrowind, D' ur “"T* Indicards Tweeler Cm:u- Mike, Grali, Bacllo wr Tewe. Joput seloclor relich. Ontbut for -___,,___-
providing exteaded  frequeney rmie wpe _to A 315 ohit apkze, Mud. seuniivity 3%, OfF ratioe LI WY. Enclosed cuamelled tare
Imuedance 3 or #-t6 ehs. PLEASE n‘nrs uuu!ca 9k x 20 % SHo. Silvee Anlab tecda 10§ x Afa

FACTORY EUILT
Exceptiontl parformanca Bb low cost. . 1 Caree .
10w u”" n;um 1'2 W EE50 ampiree xit, wiiiee Jaeramz wod inmrochont ‘7 95 on. £10-95

HF308T

R 0 A% 195 mnes 1 1w @8 | R.S.C VAIZ MKITT 6.5 6.5 WATT STEREO AMPLIFIER
—— F i Fully Tranantarlaed, Al-FEofp of A-3 waila per chanucl. OBt performiance witl any

AUD]O FIDELITY HODEL ao I.”_Fl SPEAKER ervatal ar parmunic DU Cariridge, kolic Tuniee, Tape Bee. ete. tnpot Rl faltet, l:uu :

Trelde.
A Iold romge Bin B0 watt undt for ¢xeelent sonnd qualfty, in saltsble el Vol & Dia). Cantrote. COMPLETE KIT OF PARTS WITR FULL ¢ 19 QE, O S

- DIAGRAMS &
eoclopurd. (I}"l.uhnull Bufll l'd\'(. vone surroon:| lrlulsgml lh!c;r- volee Pl "E{ Fretory bollt with ils slw‘;lru_‘l;:(}h“n\ Azl? ;I;s‘ll‘ﬂgcgos%aq 8 athiy rr:--.m
codl Lo aobles ¢ vary (ow fubdameniai resanance of &, Tuerter § 1] h " . .
eoria b Alied to ;at.a-: HIEh note i‘!lpung, Fredutner tance 28 Mz 10 ‘ il grnrant er Venoar housing £8 60 (Totnl £23-60)
IhG KHp Casdes 10.000. Iniwediocs B-13 (3
- 30 en.
MODEL B2 $7 1fw, with pofasilic Tesdter. & « £7 98 53

AUDIO FIDELITY FR1 SPEAKER KIT
Rerponse 3001z-15K 112 Rating 13 walle in waled 0 binet.

Respunes 25 Mz to 18 K2 Dunea 13.000 Imp 8- 1502 LIO'?S br. £8-P9 £a.

Hi-Fl 8" x 5" 7 watt SPEAKERS £1 '25

Lip B-18 ohnu, B Baee Quit with rov.C. Cone mrmuud
with parasine Tweeter § obm Jenp. Post aod Puching 20p

{ur ultrd Jow resonanoe. eessure Twester, Prinled
IntnetlvefUapacitce  Croma-0ter. Damping £10 95
R.5.C. MkHI SUPER 30 HIGH FIDELITY STERE® AMPLIFIER
BUILD AN AMPLIFIEX WORTIl APPROXINMATELY

Material, Sctewa. Terminal Pajele.

serciaL orven £14-99 pair G ooy ('ﬁr:mi'!;’cl
DOUBLE THE RIT PRICE INCLUDING CABINET
Only high grade components by ieading manufacturers

‘YORK' HIGH-FIDELITY 3 SPEAKER S?STEM
# Moderale si7e anly 25 x 14 X 1{Hn. approx.

% Response 30-20,600 c_p.s. Impedance IS chms
Perlurmance comparable with COMPLETE KIT

* Puch Buiton Sclector Switching For Magnetic or units at twiee the cost Can
* Jack Socket for Headphoncs Ceramic Pick-Ups £25'9
* Neon Indicator ] regardless of Price, Deparit 8171 arul 8 montsly pagnents £312 {Total m er)
* Satin Silver Finish Mewl Fascis Oulput (per chan- COMPLETE KIT Conelets of 11) 120n, 15« TRake undt with cast chasly, R8I
* Solid Siate Circullry nel) 15 walls RMS  (less cabinet). TUbLer cone guemliad| lor ultrs 18w fesonance. () J-way
* Tweniy Silicon Transislors inlc 88. Fre- Capr. 70 5“ quarter wection acries erosi-guver kyslem (33 8 x Sin high
* Fyur Diodes, Four Rectifiers Qe Respos t F iy Jvidille pamge apeaker. 4) Do Prewaice uesler
5 quency esponse Cilbmt[ if req. (5) Quantlty acoustic slamping material. {§) Handaome Teake veneered
Seng S.AE for 7 Hz o 70 KHz £4-90 extra. cabinet, 1) Citonil and tull s metioes.
full descriptive leafiet. 14 di, Artpanied WL i cahinet £42-50
FULLY GUARANTEED. Impregnsied and Inlerlerved where necdsaary.

R.5.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS s tot 209507, S0 Eercsoed SELEKIOM
MIDAET CLAMPED TYPE U x| % vim. TOP snmonm DROP-THRO" TY EHARGER TRANUFORMERS &-8-15- 13a £1 7%, RECTFIFITRE
Th0r.. G0me. 8-39, Ta 21-50 | 250-0.280%, T0ma, ¢3¢, Y, §5-6 ;. 2a. 32-05 | 2a. £1-95; 32.22-00: 52 §2-45; n £2:75; Aa L5 L0 B, W, iDridged)
280-0-2%0., 40mA &-J¥ a £1-60 | 230.0 250y, luomA. 8-3v, J-r... 250 | AUTO (Gap UP/utep BOWN) 'rm\rlnonnlias Al S{1%v.  TME.

u30-4-730r. 100m A, E-3r, Ya., 6-3v. 13 ., £2.76 { G-100/1%0v. ©00-23D-2%0v. 30-B0 waits £2-50. ontput. Max At
FOLLY SHROUDED UPRIQHT MOUNTING J3G-0-380+. BOmA, 8-3v, 2a,, 0-3-0-37, T4, £2-75 | 150 wotle, £4-5D 2560 watts £5-50: 5D0 watits £8-50 ol 1%y,
230:0.250¢, S0mA. 6-3r. P, 0-3.6-Dr du.  £2.25 | DGD--230v, 10OMA, §-3v. da, 0-56-3¢ Ju. £1.75 In, 38p. ", 40P,
230.0-250+. J00m &, 0.1r. dx, 0-8-8 3v. 32, £3-75 | 300-0-300r. Ll00niA. €-3¢, 4. 0-3-6.3%. 35, §3-73 | ODTPUT TRANSFORMERS Ja, 830. #a. B1p.
j 4 300-0-300y. 13QiuA, BIv. da, &t §-3v. Ta. Yueh: Ml 3 =atte £1,84 103 [tor 130 1143 Ba. ¥7p.

Sultable for Mgllard 618 Anenl|they 24-50 [ l'ush.lrull 10 walty AVS, 3-3-8-150 .. ££.25

A30-0-350%, |0UmA, 8 v, 43, 05 6-3v. 3a. £3-75 | Pughe-Tiil L84 to 3 ar L8 €1 10-12 walts. . £3 25 L.F. CHOHES
530-0.350%. 00 A, A.Bv. dn.. B |s 6-3v. 32, I375 | 350-0-300v. 180mA. 63w 42, 0-5-6 3¢. Ia. £4-50 | J'ysh-Pull Ultra Livear tor Binlland 510, ete. £3-75 130, T-1811, 950
350.0-150%, LBOm4, §.3vc, -5-6- FILAMENT or TRANSISTOR PCWER PACK | Push-Tull 15:18 matis, setrioBslly wiwndl QG §£1-10: 100wy,
428.0-423v . & Trrenbdn. I-3m7 70, 6-3v. Ta, 80P;4-3v.3a. El 45 GLE, KTEG, e1e . for Jor Lo 13:20 1061, 208 (Q 95p:
425-0-428¥. . 70 | $-5c. Ba, 205! 12 la §09; 1%v. 3a. or 3dv. | PusheFult 20 watt Lrgl quality snctioastl E0m, 101, 400
480G a8, B30TNA. 6 :v la ct.fr. S £0-00 1 19a£225;09-10r fja £1:95: 012 9542v 2202 75, wound EL34. 616, K TH6 €1¢, Lo Jor L5 £5-30 €3 35p,

‘7158

www americanradiohistorv com



www.americanradiohistory.com

SPEAKER SPEAKER

TWIN TURNTABLE
WITH PRE-AMP,
and POWER AMPLIFIER

Units listed below

(a) DISCOMASTER TWIN

TURNTABLE CONSOLE with

integral 100W amplifier

(b) PAIR OF HI-F! HEAD-
PHONES

N
(c) MATCHING DYNAMIC
‘MIKE’ (attached to h’'phone)
{d) PAIR 50 WATT SPEAKERS
Bla‘.k Rexine covered
binets Size approx.

TDI DISGO
CONSOLE

Incorporating twin Garrard SP25
or BSR MPB0 type turntables and
Sonotone or Acos Cartridzes with
diamond stylii. Separate Vol. con~
trols for each turntable. Also
MONITORING PACILITIES, plus
Treble and Bass Controls, Serarate
inPut tor ‘mike’ with vol. control

| s G switch. Black Vynid
“ (I) {b)(c) & £I 49 95 Cabinet wuh“lxd ue" o covered
(d) Carr. £3-00 Hasieation on e £75 uu
(IDEP. £19:95 & 19 fortnightly. 13,,,",“1,", ;;e,
||| payments of £7-87 (Total £169-48). £4-22 (Total £8498) Carr. £1-50

FANE ULTRAHIGH POWER LOUDSPEAKERS

All power ratings are R.M.8. continnous. £ YEARS' GUARANTEE

HEADPHONES

MICROPHO!JE High flux ceramlo magoets. ALL CARRIAGE FREK
L ‘POP’ 100  ‘POP’ 60 | ‘POP’ 50
DISCOMASTER TWIN TURNTABLE POWER CONSOLE 18”7 100Watt 157 60 Wate | 12” 50 War
Garrard 8P25 or McDonald MP60 turntables. Bonotone or Acos cartridges with £99 95 14.000 gauss 14.000 gauss 13.000 gauss
diamond styll. Facillties as TDI Cons!o]!e hut wltl;abl;lltt hin lh(z(ll watt Power AS’; G g9 8/isq i 8/150 150 £ I 2_95
‘()}ll‘g::i cl?lT ;e(:)e with 1il. Or Deposit £11-48 and 18 fortnightly payments £5-74 Carr. £2-50 £29.95 £16-95 e o

Irep: £3-80 and 8 Dop 2217 and =

mthly payments onthly payments.
£3-80 (Total £34-20) !2-17 (Total 219-53) |

FOR BASS GUITAR, ELECT. ORGAN, ETC.
FANE POP ‘55’

£1599 | o o e £5:95

FANE SPEAKERS ‘POP’ 25/2 12 in. 30 WATT

Dual Cone 15 0 (for uses £8 95 CREDIT TERMS (PAIRS
.

£3-90 & 8 mthly

IDEAL FOR VOCALISTS p”"“ 20w
AND PUBLIC ADDRESS
TYPE (8/70 70 WATTS. Fitted three
127 25 watt Highly sensitive high flux
rpeakers with hlgh power voice coils.
8lze approx. 54” x 147 x 11”7, Dep. £5'11 &
mthly pymts.  £511 9 95

ALL RSG PRIGES INGLUDE VAT| FANE
CRESCENDO

INTEREST CHARGES
SPEAKERS

R.S.C. COLUMN SPEAKERS

Al types 15 Ohms covered in Rexine and Vynalr

TYPE C132 30-40 WATTS Jitted two
exceptionally efficient, low feedback howl char-
acteristic high flux 18° x 8720 watt £| 9 95
speakers. Terms: Dep. £3-05 and 8

m'thly payments $2-87 (Total £25-81) Carr. 85p.

l’AIR BUITABLE
ALL PURPOSES

PH50 Power Tweeter

T abw when used with

127 60 w ntt 13000
gauss 8-1502

other than Bass Guitar or ONLY) Dep. £2-80 & &

; mthly pymts. £2-30
Electronic Organ). Carr. free (Total 221-20).

REFUNDED on Credit
Purchases settled in 3 months

Frvey 3Ty
e

Full range

— MI NSTREL 8w GUITAR AMP avallable at all GROUP EQU|PMENT PACKAGE OFFERS
T Incorporating Tremolo and 13”7 x 87 or 107 8peaker. OQutput BRANCHES ;RA'II‘A;?.E 50 MK.II AMPLIFIER €43:85 I'ACKAGE PRICE
= A watts R.M.H, Continuous. 3 Jack Inputs for M and J— Tol:mr D.p‘;eﬁ :"7/%:0:! lél slgolrﬁfl“' §17:90 g earr.
é’;‘;r;!;“:::llolh;.}xe:sﬁn Controls: Volume, Tone. Tremolo pumo'nt- of £7-35 (’l‘o:nl $66-15) b 261-85 £56 95 £1-10

T D It 24-40 and 8 manthl, F.AL. PHASE 50 MK.III o A 3
payments 8 67 (Total £35.78) l:Trr‘t’ree£1 9 95 Ti. FANE POP 80 LAPEARERS ©©  fis.00 '[\KAGE TRICB
Terma: Depoait £22-00 nnd 12 monthiy £63 .95 l‘;‘.ﬂ'-
FAL MAESTRO (0= s aurums s A o e s ¢
AND 12” LOUDSPEAKER F.A.L. PHASE 850 AMPLIFIER 244385 PACKAGE PRICE
For Lead Guitar, 'Mlle. Gram, Radio. Tape (Not for usc with Bass instruniests) ;‘:ﬁ."%ﬁ%-’x{mw&‘glm  — 525'90 £63'95 carr.
Inc. 3 Inputs and 2 vol controls plus Treble & Bass, TREMOLO with assoclated paymenta £4-20 (Total £72-40) 5 £89-85 £2-00

controls. Attractively finished in black with sllver: ﬂnlshed fascia. Coinpact sizc.
Fitted carrying handle.
Terma: Depostt £5-59 and 8 monthly £43 74 )
payments £5-59 (Total £50-31) Carriage frec
Also RSC PHANTOM ‘50" Rating 50w £49-95 Carr. £1-50

FAL PHASE 50 Mk. I1l AMPLIFIER 50 WATT

8olid state. 4 Beparately controlled inputs Plus master vol. control.
ind. Blu and Treble Controls. Protectlve Circuitry against serious

HIGH QUALITY LOUDSPEAKER UNITS

ALL TWO TONE REXINE AND VYNAIR FINISH
L125 S0 WATT Fitted pair of 127 50 A n

watt high flux speakers for conservative
rating. Impedance 8-15 ohms. Carr. £1:50
Or deposit £5:11 and 8 monthly payts. of £5-11. Total £45-99
L12/25G 12" 26 WATT 13.000 L12/10 10-16 Watt Veneered

£7.95

f;ut o 2‘00_’2‘50 C;ug;ut t;)r e ; i 63 to 15 ohms. Bize 17 x lenu l.l; :gm; 'Sermu for Pairs. cabinet 12” unlit 8-15 ohm

” % e V. mains. Outpu watts °ep H 3 Appr 147 x 14 .

tusic rating. Or deposit £5-75 & 8 monthly £43 95 mthly pymta #3-32 9 C:)rx: oﬁ;p Terns for Paira. Dep. 2-05 &
payments £5-75. Total £51-75. Carr. Free (Total £29-88) Carr. 856p. 8 mthly pymts #2-06 (Total £18-45).

REGENT 50X 50 WATT AMP. GP30 AMPLIFIER |

A powerful high quality unit for lead,
rhythm guitar, vocalists, gram, radio, tape.
50w Peak O/P rating. Not for Bass Guitar.
% Two Fane heavy duty high flux 12in. apkrs.

Four Jack inputs and two” Volume
Controls for instaut use of up to four pick-ups
or “mikes”. Bass and Treble controls.
Send B.A.E. for leafiet. Credit Terms.
Deposlt £7-98. & 18 fortnightly

payments ol £3-99 (Toul !79 80) £69 95 For 200-250

handies. Attractive black/aflver P.V.C. fascia. Neon indlcator.
v. A.C. maina. For 8 or 16 chm

For Guitar, Vocal or

i Instrumental Group

A 4 input, 9 vol. control Hi-Fi
30 watt unlt with S8eparate Bass
ifand Treble controls. Current
valves. Peak output rating.
8trong Rexine covered cabinet with

PAYHL

COMPLETE
PULSAR

‘SOUND TO LITE’ SYSTEM

Terms:

£39:95

Deposit
ents £5:74.

€1148 amd 18 fortnightly

REGENT 80B for Bass Gulur nnd
general purposes. Or Dep. £9-18 &

(Total £01-80). Carr. £250

18 fortnightly pnymeuu 14 59. £79-95

speakers. Hend 8.A.E. for leaflet.
Terms: Deposit £5-58 and 8
monthly payments of £3-58
(Total £34-22).

£29.

Carr. 75p

(Total Credit Trice £114:80). Super 8L Unit,
1000 watt per channel. Manual override buttons,
< spothanks with 6 bulbs (3 sep. colours) 5 yd
aml 10 yd lealds, fitted plugs. Units sulil sep.

95

DISCO LIGHTING &, | FAL DISCO PRE-AMPLIFIER Fiviniyeizes, | TITAN 187 100W SPEAKERS
PRICES Mic. Jack & Tape Inputs. Independent Vol. Control 8td. £1 8 50 15 ohms (LiIst £33) £25-95
NEW BMNC ES AT "00 250v A.C. Mains opernﬁon Carr. 75p
! Barclaycard M OOt *TONGONNER LAE, LEEDS, 18
BOLTON, COVENTRY IniAcces  AUPIOEOTEE IR -

77681,
MAIL ORDER MUST NOT BE SENT TO SHOPS
TERMS C.W.0. or .0.D. No C.0.D. under 1.
POSTAGE 40p PER ORDER OR AS QUOTED.
TRADE SUPPLIED,
8.A.E. PLEASE WITH ENQUIRIES.

MANCHESTER 60A Oldham Street (CIo.lsd 3V6Ved1).

DONCASTER, PRESTON
and STOCKPORT

R.S.C. BRANCHES OPERATE A 5-DAY WEEK
OPEN ALL DAY SATURDAY
BRADFORD 10 North Parade (Closed Wed) Tel, 25349

BOLTON 23 Deansgate. (Closed Wed.), Tel. 33512
lllMlnGHAu 30/31_Great Western Arcade.

Tel. 021-236 1279 (Closed Wed.).
COVENTRY 17 Shelton Square. The Preclnc( —

DERBY 97 St. Peter's Street. (Closed Wed.). Tel 41361
DARLINGTON 19 Northgate (Closed w-d) -
Te

All items sub;ect to availability.
Prices correct at 14.10.74 E. & O.E.

Hi-Ft CENTRES LTD.
DONCASTER 3 Queensgate, Waterdale Con(re
EDINBURGH (Closed Thurs). Tel, 63069 MIDDLESBROUGH
101 Lothian Rd. (Closed Wed.). T 229 9501 106 Newport Road (Cloled Wed.). Tel. 47098
GLASGOW 328 Argyle St. (Closed Tue ). NEWCAST E UPON TYNE 24 Newgate Shopping
e, 20808 >

Centre (Closed Wed.). Tel. 21469
HULL 7 Whitefrlargate (Closed Thurs.). Tel. NOTTINGHAM 19/19A Mnrke( Street
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 (Clo

PRESTON d Thurs.). Tel. 48088
LEEDS 5-7 County (Mecca) Arcade, Brigpate 41 Friargate Walk. St. Gaoroel ShoDDo Prec. Tel. 51979
(Closed Wed.). Tel. 28252

SHEFFIELD 13 Exchange Street (Castie Mkt. Bids.)
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573

STOCKPORT (Closed Thurs.). Tel.207T18
LONDON 238 Edgware Road, W.2. (Clo{_ef '.I',gauql‘g’ 8 Little Underbank (Closed Thurs.), Tel. 480-0777
ol

SUNDERLAND 5 Market Sa. (Closed Wed). Tel. 70573

759
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PARTRIDGE UNWRAP THEIR
SUPER PACKAGE
COMPLETE 225mcinon STATION fopminionzoannne

THE TREND LEADER, TRIO'S LATEST QR666 SOLID STATE GEN. COVERAGE RECEIVER £139-62 del. FREE (our risk), with
FREE MATCHING HEADPHONES—OR—COMPLETE STATION. On the air in seconds from ANY LOCATION—DEL. FREE
(our risk) £157-58.

THE SUPER PARTRIDGE PACKAGE comprises—

® QR666 Receiver, 170 kHz-30 MHz, ALL BANDS, ALL MODES, AM S$SB, CW (opt. FM) for Mains, Batteries, DC ext. supply.
A TRULY BEAUTIFUL RECEIVER—EXTENDED BANDSPREAD—NO THERMAL DRIFT—MECH. AND CERAMIC FILTER—
DUAL GATE MOSFETS. SINGLE AND DOUBLE CONVERSION—AND SO SIMPLE AND PLEASANT TO OPERATE.
FREE MATCHING HEADPHONES, lightweight, comfortable, hygienic.

World Record ALL BAND patented VFA aerial in beautiful gold stove enamel, hammer finish (7ft. 6in. long).

Made to match, the QR666, the JOYMATCH 111B A.T.U. (also gold stove enamel).

All necessary cables. THE COMPLETE RADIO STATION FOR ANY LOCATION.

JOYSTICK VFA + JOYMATCH 111B (SYSTEM ‘*A"") for modern communications receivers £29-58 del.
JOYSTICK VFA + JOYMATCH LO-2500, with RF meter, trans mitting 500w. PEP (SYSTEM*‘H'") £36-27 ,,
JOYSTICK VFA + JOYMATCH LO-2500X With no RF meter, transmitting 500w. PEP (SYSTEM *:J'")

£33-59 del.
JOYMATCH tuned AERIAL SYSTEM for ANY MW and SW communications or Solid State receiver oo .. £5-87 del.
JOYMATCH Artificial Earth for MW and SW, as used on North Sea Oil Rigs oo £5-87 del.
Communications HEADPHONES, 8 ohm. Suitable most modern comm. receivers .. .. .. £339 ,,
VALVES: Complete replacement set for 9R59DS and 9R59DE 00 . 00 .. .. .. £475 ,,
AERIAL WIRE, heavy duty 16 SWG enamelled aluminium. Per 10 metres .. .. .. .. &£0-59 ,,

Send 44p stamp for complete details of PARTRIDGE PRODUCTS AND TRIO QR666.

G3CED — G3VFA
BUX 5 %,lg/;gg FOR EXPERT ADVICE AND INFORMATION

LECTRONILE=] o ™

1 =R
l—=————_ Become a
- = 5| [| radio amateur.
i - — — e in l
; F - ____—: [ H Learn how to become a radio-
amateur in contact with the whole
! e = =1 || world. We give skilled preparation
i A i | for the G.P.O. licence.
§ OQ o
L —— T ,.fm:m

Brochure, without obligation to: l
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept., [ ]
P.O. Box 156, Jersey, Channel Islands. ]
NAME wa. 124 §
ADDRESS Block caps please
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C. T. ELECTRONICS

Now op!

come alon,

[] stocks than we airesdy hav.

gusrantee you spesdier service on the counater, snd on the mall order side. We have an enormous
range of componunu lo choose from. 1t you are having
on from 9.30 a.m. through til 4.0 p.m. Monday to Sllwduy The nsarasi

ng. We g
underground ly Chuwlck Park. and tha re no parkiag rasirictions.

shop. These pi

NOW AT 267 & 270 ACTON LANE, LONDON W4 5DG

valnn oll the com,

are very much larger and wiil enable us
under ons roo! will now

then

gotting your

SEMICONDUCTORS 8.C.R.s * *SPECIAL OFFEAS » »

G107 38p| CRS1/05 TRIACS MINIATUAE MAINS TRANSFORMER. PRI
ACH BCY30  #0p| MmJ340 88p| OC28 45p| TIPaIC £ TXL228B 8A 400V 240V, SEC. 12V, 100MA Manuf , Hinchley
AC125 BCY31 MIB!  9%p| OCe2 o TIPazC D ||R = Biza 30 x 46 x 4omm F G S3mm
AC128 Cyaz  98p| MJ2801 £1.25| OCd4 0p| TISSO 2 | GRs1e0 Pnc- 1-98p. 100-88p ea. 1.000-50p es.
AC127  27p| BGvas  asp| MJ2001 €2-20] OC4s  2op| ZTX107 il 9.000.80
AC128  20p| BCv34  s0p| MJE340  S0p| OC70 15p| ZTx300 % AS1/60 s CORE PVC m.uunn MAINS CABLE.
AC176  27pl gCyas  #sp| MJE370  78p 12 | GRSYI0 GREY Mu6850 3~ 7/ 2mm  Price 100-
ACY17  25p| 8Cvy3s ¢1-00) MJE3T1  #0p CRS¥/20 £4-80. 1000m-£35. 10.! °°°

% e i MY LAR FiLM CAPACITOR
ACY1s  %p]| gCy55 £1-80| MJES20 8% asp | CRS3/40 . Size lin = O 350 < 0 85in B C Moun!
ACY19  Mpl gcy7o  22p( MJE295581-95 p | CRS7/400 . Price 100-4p ®a. 1000-3p o
ACYZ | BCvr CHELS (L) p | CAS16/100 200v. A.C. SOLENOID. Reveraibie opera-
AC:ZI S| sCyr2 MM1813  43p 5p CRS16/200 LINEAR I.C.a tion, twin coil Size spprox 24 « 1} x I#mn
Al Wpi gp121 7Sp| MM1712 ®p 14p CRS18/600 LM30SK 5V, 1A, Voll- Wp ee.
AD140 0p| so123 7%p| MPF102  4Sp 30 unmarked  OC71 Iranmsiors €1 00
AD149 6% gp12  dop| MPF103 [ Guoee age Reg. £ 28 ‘UNMARKED 2soMw 2o v
D161 35| Bo1ar 15: (2N5457)  38p 2 LMT23C 237V, i50m 51v.8:2V 75, 9 1V. 10V Meatured ang
AD182 #p{ D132 78p| MPF104 l” Vollage Reg. ... .. tl-os (. ed £1-00
AF114 25| gp153 78p| (2NS458) 35p 'g MFC4000 250mW Audio &p state vollage ragu .
AF115 25| gp1s6  78p| MPF105 12p TBACGOSSWIHAudw £1-50 WSE ::od-"i‘";;ﬂ:u';' orn 0“""‘5"
AF11E  2%0) BDY11 £1-40 [2NS459) 40p 12p | BT10/5004 R 708C Op Amp D.i L./ IRANSPONNEN ok
AF117 25p| BOY17 [1-80( MPSAOE 33%p 5 TOSS 200, 220 240 SEC 25-0-25-0-6v. 24A 1450
AFlS  80p| BDY19 €198 MPSQ‘G -‘:’ G BAIDGE “CT'"E“ 741C 0p Amp ®14 Y'n:.:vonun
P BF152  20p| MPSASE 3 £2-05 w02 1A D.1L./T099
PRI 0. 115, 160, 205. zzs 245 SEC 35.0-35.
:S}%? ::: g;:g; ;:: ::gﬂ: o B BYJ‘ASQ‘ 2‘/ 4A 2oov s7p 748C Op AmpADH. 759 | 12Ac4.%0 - S0p. p
MDAS52/2 747C Dual Op Amp .. £1-20 | muLLARD vu-uuu cuumc UHF

A102 T uLL
:M?Z Sop :;:523 :: 35733 m :;: §A 100V 80p ZN414 Radio I.C. " €025 ﬂmmgns (naoargulo
BAU4  Wp| Brxgs  0p| NKTO1 8Sp 250 ZENER DIODES LADICOMDaciopity e tbr  Qesam )

] il B P Price 10p oa
:é::‘; 15p| BFx86  30p x:;:‘;; g’ 12p BZYBS Series 400mW CA";;;:'"" 92 @ 0 o gzg 99° 051 39 J
B8C100 o) orvsy  b| NKTTTe 25 || diavse - te t | Cason T . fiog | GUANTITY DISGOUNTS PLEASE TELE:
109 5p. -SWrange . 2%p . PHONE
:gur 12p :;:; ;:: 8:% :: ;g: 10W range . 4%p g:gg g :: 1000pF Feedthrough capacitor sp es.
BC148 12p] gFYS51 28p( OA47 10p 15p R — A4 Miniature tubular P.C trimmers
agun 12p| BFYs2 OA70 12p 150 y CA3oas g2 R
BL1S3 e[ ervsy  2sp) QAo 1 15p 1 CARTS | £1.80 4p /0 Varley 700N ralay
& ‘2; bd IACRCT Al g2 15 CA30900 £4-85 | TO3 VOLTAGE AEGULATORS

c) 5P| BSWES  asp| QAse  10p 15 L0055 650mA
86159 BSwea  sap| OAS1  10p 180 MC1303L oo W | {035 12y s00mA
BC18IC Mp| psygsa 12p| OA20¢  10p 38p SN76023 6W Audio | C L037 15V 450mA £1-80 08
ggigg ! 111 Sop 8A§05 ;:: s0p with circuit . . £1-7§ 3

g Caz6 40p| OA21 *p VEROBOARD

8C184  Mp| gyioo  15p| OA211  36p ¢ T wWETAL BOXES | ol3)
8C212  Mp| gy 09| OC16 80p L S0p | ALUMINIUM BOXES IDEAL FOR VEROBOARD wiTH BAsE | 21 = 3 3
8C213  14p| @y127  20p{ OC19  8%p] TIP32C £1-05| 2N2219 stp | AND P.x. SCREWS 8 asp
BC214  14p| pyiga  #%p| OC22  $Sp| TIP33C £1-30| 2N2222 ssp | AB7 24" Leng 51 Wide 1y High  S0p 528 4
BC238 12p| 1S100 15p| OC26 [ TIP34@ £1-90| 2N2222A ABB 4 4 M sop 17 x 2y ™p
B8C23 12| 15103 20p| OC28 §5p| TIP35C £3-20] 2N2388 AB9 a 2 " 380] 17 x 34 £1.12

0C30 80p| TIPIEC £a-10| 2N2846  SOp ABID . g:. pay .’:: 1 s 100 -

¥ PIN N L
AB12 3 2 1 asp
. SP F CUTTER szp

DIGITAL INTEGRAL CIRCUITS .. . o o S : 2, A e
SNT400 20p] SN7428 $0p | SN7473 40p| SN74110 20p| SN74167 ABiS 8 6" 3 £1.08 % P:Ng gs e 20]
SN7401 20p{ SN7430 P N7474 4p| SN?4118  £1-00| SN74170 AB16 10 7 3 £1-22 500 PINS DS €1-20
SNT402 SN7432 azp | SN7475 89| SN74119 SN74174 L “g ;,’ 3 §}j: Prices Corraci June 12
SN7403 Wp | SNY433 7 N7476 43p | SN74121 5| SN74175 AB19 1-80
SN7404 20p] SN7437 5p} SN7480 80P | SN74122  £1-38] SNT4176 ALUMINIUM BOXES WITH BLOPING TOP PANEL—IDEAL A i Sooxs
$N7405 20p | SN7438 05p | SN7481  £1-26| SN74123  £2-70| SN74177 FOR PRE-AMPS, ETC., USING SLIDER CONTROLS A3 USA Band 3 Tranistor Charac-
SNT406 p | SN7a40 p | SN7482 0p | SN74141  £1-00| SN74180 AB20 8” Long 9" Wide 34" High at back 200 , ?,:‘.",‘,ﬁ",i"‘g,‘—f,':g” N
g:ng: :n gn;:l;AN ;z x;::i tl’-oﬂo SN74145  £1-58| SN74131 2 nlgn at tront §' Siope to front 3. oTis 24 o0 tor  Charac-

74 4 . . With 8
SN7i0s  sn| Sn7ass  1i-00| Snvss  dse| nrersy En3s| snrare o A S e20 |, Wrietce 7SA 288 25C bebl.n'umht!l
SN7410 20p| SN7445  £2-00| SNT480 7 SN74153  £1-35| SN74185A AB22 As -bevt but 12 long €240 | 5 Bana 1. r Charactariath
SN7411 SN7446 £2.00 NT491AN £1-00| SN74154  €2:00| SN74190 Va4l VU METER 2-30 Europesn nu s AC AF.BC. sr eic
SN7412 42p | SN7447 £1-75 N7482 75 | SN74155  £1-55| SN3415Y The V41 is c.nuuuu -20 to -3 sng 0-100% m.klng n’| 6 TVT Tranmmstor Equmnom Tables
SN7413 0p | SNT448 £1-75| SN7483 780 | SN74156  £1-88| SN74192 suitabla tor use recording level meler or 88 8 pOwWer All books contaln pin connections and
NI 205, [RSN7450 e SNIAS Sop| SN7a1ST  £1-00) SN74183 T30 uA Jinternel resistance: 600 onms P e e bk t6 Par 6 books Inc
st w| s mel S ) Swie o) S ke !

S""§2 :‘.’ SNt g' N"woo 3;: SNrate2 £3-48) SN74196 é'l;:gol';gcxlu citors Mullard. Spragua. Lorlin etc niess othe,

N7423 p | SN7460 p | SN74Y -80| SN74163  £3-40| sNyaser
SN7425 ap| SN7470 Mp| SN74104  £1.45] SN74164  €2.78| Snreion Pobasier. eobutyrene | Silver Mica | Ceseciiore. eic EXCLUSIVE o v AT
ST)"STTY 2sncoSN71f;2 ) 30:% ;74'05%“03! ::./1'4165 £4.00| SN74190 Rectitinear muMiturn Ar\cl Sold.nng Irons. £5 - 20p Over £5 pasl "u

ANTITY D#! UNTS—12+ 1 5+ 15%. 100+ o rotary. alids loggle. etc Cable.

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK, W.4

CM10

CcM20
Cm73

Co92

DM1BHL
DM73

oMe1
DM82
DM84
DM614
PROMS
PRAOM10
PROM20
PROM25
UDSOHL

200C

MICROPHONES
PRICES INC VAT

Cry.l-l Lapel Microphone with Lead and

#0p
pupcu Crystal Mucrcpncno . £1-20
I Slick Microphone with Switch
Lold and Plug £2-20
Omni Dlul:'lonll cm.cnc: Mucvcphom
with built-in Preamplifier. Cable and Wind-
shiel £14-00
Cardioid Capacitor MicfOphane as above
with Swilch. both 600 ohm- £13-00
£2-20
. f14-00
020
Du.l Impoc-m:o Dynamic M-cwphonc
with desk stand. 600 ohms/S0kN .£18-50
Omnl Directional Dynamic Microphone
with desk nd. 6 metres Cable and Plug.
o £18-00
Aemote Dynamic Microphone. C, tte
£1-88
with Plugs 200 chms £2-40
Omni D Dynam
with Slide on Wmdlhlold and Switch 50kn  £9-5¢
Pencil Typs Dynamic Microphone with
Cabie Lavalier Cord and Base som £3-20
Cl £18-00
Omni  Directional Capacitor Micro-
phone with 6 metres Cable 600 onms £30-00
Uni-Directional Capacitor Mncrcpncne
with 6 metres Cable 600 ol £32-00
Capacitor Boom Arm Mlcrcphcm with
Arm. two Windshieids, Cable 600 ohms . £34-60
Cardioid Duat Impedance MiCrophone
with Switch. 6 metres Cabie and Plug 600
ohma/53kN £12-00
Shm Line Crystal Microphon. with Swl'ch
Cable and Connector £3-80

CTs

CTia
CT10/16
DT33

FF27
FF28
HT1S
HT21

MHT10

CN23
FFS
FF30

SN75

TWEETERS
PRICES iINC VAT
Cone Tweeler Freq 3000-15000H2 Cross-
over freq 3000Hz Imp 8 ohms Suitable fi
tams up t0 10 watta AMS
Pressure Unit Type Twe Freq
1500-16000Hz ossover freq 000Hz
Imp 8 ohms Suitable for .yﬂoml up to 20
wa'tts RMS .
As above but 16 ohma . .
Dome Twester Freq 2000-18000Hz Cross-
cvor freq 3000Hz Imp 8 ohms Suitable for
ms up 10 40 watts

Do Twester Freg 2000-20000Hz Cro
over fraq 3000Hz Imp B ohms Suitabie for
8! ms up to 30 watta RMS

Horn Tweeter Fregq 3000-20000H2 Cross-
over freq 3000Hz Imp 8 ohms Sultabie for
systems up to 20 watts RMS

Horn Tweeter Freq 2000-18000H2 CID 8-
over freq 3000Hz imp 16 ohms Sulllblo for
systems up 10 30 watts AMS .

r Freq 2500-20000Hz Cro:

3000Hz Imp 8 ohms Suiable for
£ 1o 40 watts AMS

Horn Freq  2000-18000Hz

Crosaover freq 3000H:z Imp 8 ohms Suit-

abla for systems up 10 30 watts AMS

CROSSOVERS

PRICES INC VAT
2 le Crossover Network Imp 3 ohms
Crossover 3000Hz Suitable up to 15 watts

Nﬂwcrk Imp a chmn

Crossover 9 1000 and 5000Hz Suitable

up to 25 watts RMS

3 Way Crossover Network Imp 8 ohma
Crossover freqs 1000 and 5000Hz Suitable
up to 25 watts AMS

2 Way Crossover Network Imp 8 ohms
Crossover 3000Hz Suitable for sys
to 15 watts AMS

* up

CASSETTES
PRICES INC VAT
ceo c120
BASF LH up 09121 £
£1-98 MEMOREX
MF\OXZ Oxide ”p £1-32 £1-re
CROX2 £1-47 £1-91 -
PHILIPS aSp -1 £1-78
€2-80 QTY Diacounta 12-10%. 24-15% 36-20% 60-25%
£2-80 SPEAKER CLOTH
Avaliable 1n Black or Green: Approx widlh 54in
£5-70
0 awitch. Volume
jponee 20-20 000H2
£6-00 Impcdlnc. 4-16 ohms £4-50.
TEAK VENEERED SPEAKER CAION!TI
For Bx5in Speaker 95 x 13; x 54 £3-50
4-20 8in + Tweeter 731145 55 £5-00
13 = 8in 104 <1746 £5-78
13« 8in_+ Tweeter 12- 18, - 8¢ £7-58
4-00 12in. « Twester x 18 > 8} -
VALVE AMPLIFIEﬂS
PRICES INC VAT
§-20 Robun units suitable for mos) PA/Disco uses
att 2 inputs. Vol. Trenis. Bass Controls £12-50
15 wm 4 nputs. Vol. Treble Ba ntrols £24-50
€400 30 wen 4 nputs. Vol. Treble. Bass Controls £29-50
50 waft 4 inputs. Vol. Treple Bass Controls £38:25
150 watt 4 inputs with separate vol controls
le. ba £78-90
500 watt 4
trable snd bass controls plus cvoull master
vol. control . . £124-50
MICﬂOPHONE MIXERS
£1-70 PRICES INC VAT
FF1 4 Channel Mono Mixer -nd Preamphfier
with individual shde controls  Battary
£3-30 operated
° FF10 7 Channel Stere0 Mixar and Praamphfisr
with individusl shde controla  Battery
£92 operated £34
FF11 Stereo Frequency Controller and Pre-
smplifiar. uses tive slida controls Battery
£4-60 operated £34-00

All mail order and enquiries to 270 Acton Lane Tel. 01-994 6275

www americanradiohistorvy com
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!XP!RIH!NTER PRINTED
CIRCUIT KIT B D 60
INTERESTING PROJ!CTS
CONTENTS: (1)‘200pp«l.m Boards 43in.
x 2}in. (2) 1 Board for Matchbox Radio. (3) |
Board for Wristwatch Radio, etc. (4) Resist.
(5) Resist Boivent. (8} Eu:hant. (7) Cleanser;
Printed Circunits

for Amateurs. (9) 2 Ministare R-ldlo Dials 8W/
MW/LW. Also fret with each kit. (10) Essential
ign Data Circuits, Chassls Plans, etc. for 60
TRANBIBTORISED PROJECTS, Circuits to
it everyones's requireinents. Price £1. post paid.

RTIRCSID PLAYBACK HEADS
ndividual prices of these are:

2 track record Playback heads 50p each.

4 track record playback heads 72p each.

Erase heads are also avallable separateiy:

2 track 33p; 4 track 85p.

MV metal mounting shieids 39p each.

2 teack-heads already fixenl on heavs monting
piate with shield £1-22.

CENTRIFUGAL BLOWER
Ministure mains driven blower centrifugal type Llower

running—driven by cushioned ind
specially bullt low noise bearings. Overall size 4§” x 4}"
X 4”. When mounted by Oange, air is blown into the
equipment but to suck air out, mount it from centre
asing clamp. Tdeal for cooling elxtrw equipment or

removinx ﬁnx snioke when soldering, etc. ete. A -
bargain at

TANGENTIAL HEATER UNIT

This heater unit Is the very latest type. most
efficlent, and quist running. Is as fitted in Hoover
and blower heaters. Comprises motor, imweiler.
2kW. element aliowing switching 1. 2kW. and with
thermal safety cut-out. Can be fitted into any metal
line case or cabinet. Only needs control awitch, 22-75,
Don‘t miss this. Control Switch, 44p. P. & P. 40p.

fAtting into a cooker hood, film drying ecabinet or r::

MULLARD UNILEX STEREO SYSTEM

There is no doubt that it Is a good

system, we believe that for the

it is without comparison. We demon*

strate gladly at our Tamworth Road |
depot. Prices of the Individual itenix -:illI

for thia:—
Ret. EP.0000 £160 %1,

1 Unilex Amplifier

1 Upjiex Pre-Amp  Ref. EP.9001 ll W
1 Unilex Power Unit Ref. EP.9002 22 S
1 Control panel kit with spun .Inmlnlnm faced *
knobe £3-30. Or the complete outfit—2£11-30 pus!, paid.
Pair 0f 15 ohm speakers made by E.M.I. are also avafiabie it required, £3-30
the pair. No extra postage if ordered with the above, otherwise add 25p.

~

ELECTRIC MOT ORS

7 powerful battery motors as used in racing cars
and power modelu O;Itpul nn.l typen vary to

)ecu—tooh toyns, models, ete. All bnnd new,
revenlble and for 1} to 12v. Bats., witing dia-
xrams included. Poat and VAT 30p.

Detalls of how to make
miniature Ppower station.

BSR TAPE DECK
TWIN CHANNEL
Mounted on a wooden plinth with aniplifier. Not
new, but unused. Originally intended for schools
teaching system. The tape deck is perfectly stan-
dard and has the usnal record. playback and fast
rewind controls. Limited quanity-- only £8-50 pius
£1 post and insurance.
BATTERY SWITCH
Famous Atlas in metal case with
meter, output leads terminated
by crocodlle clips. For 6 or 12v
charging simply by changing
plug on front panel. Ready built.
new and still in maker’s original
packing. Two models: 1} amp
£1-99 and 3-4 amp £2:95. Please
add 40p postage for one and 75p postage tor two,
TIME SWITCH
8mith’s mains driven clock with
15 amp switch, also notes
showing how you can wake ap
with music playing.  kettle
bolling or come home {0 & warm

house, warn off burglars. keep
warm, halve your bheating
bills, etc. £1-95.

RELAY BARGAIN

Type 600 relay, 2 changeover one open and one

closed contact. Twin 500 ohm coils make this

sultable for closing oft DC 6v. DC 12v, DC 24v

or AC mains using resistor and rectifier. 33p each.

Resistor and rectifier 20p extra.

BATTERY ELIMINATORS

Kit of p.m eomprhlng maina transformer, recti-
with

SHORTWAVE CRYSTAL SET
Although this uses no battery it gives rully
results. You will receive an amaz

front panei and all the parts. £1-25—crystal ear-

assortment of
stations over the 19.25.31.39 metre b.ndn—Klt containe

THIS MONTHS SNIPS

AM/FM TUNER

Unit made by the American GEC company. 8§ transistor, all-wired
ready to work. C with tuner nexis only scale and
pointer. Tunes AM range 540 to 1620- KHz, FM range 88 to 108 MHz
Switches for on-off and AFC. Output fur MXP or direct. Special enip
price 25 plus 30p post. Three or more post free.

7 WATT STEREO AMPLIFER

Again by the American GEC company. This has exceptionally good
tone quality. Ia complete with Dre-amp and treble base, volame and
halance controls. Also has mains emoothing circuit and rectifiers so
reqpires only mains tnndormcr. Ontput for 15 ohm speskerx. Inputs
for tuner pick-up, mike. ete.

Bpecisai snip prlceuplmswpon. ‘Three or more post free.

DIGITAL DISPLAY UNIT *DIGIVISOR
basically of a u volt lamp focused

by a lens system to shine through a numbered scale onto a
giasn front screen. the number being selected by :pplyina a different
voltage of the cofl. Overall size approx. 2}” x 1}” x 4}”. Price £3-50.

TAPE DECK

In mietal- case with carrying bandle, heavy fly
wheel and capstan drive. Tape speed 31. Maius
operated on metal platform with tape head and
guide. Not new but guaranteed perfect. Price £1-95
piua £1 post and insurance. -

HORSTMANN 24-HOUR TIH! SWITCH
With 6 position programmer. When fitted

and hot water, for instance,

of this P

and radio. In tact there is no limit to the

. Maine
operated. Size 3in. x 3in. x 2in. deep. Price £8-85 as illustrated but Jess case,

WANT A CHEAP OSCILLOSCOPE
We offer this month a laboratory type instrument made by G.E.C. for their
communications laboratory. In a steel case with carrying handle. 1t Is maina

fier and
instructions. lhowlng how to make ap for 6v, 9v
or 12v types.

£1-20

Radio from maina
Cassette from majna £1-50
Cassette or radio from cur (dahllizedt 2210

AMPLIFIER PANELS

Very nice lookl lished black han with
Axing holes. 8 Phono sockets and changeover stide
switch and s printed as sketch. Price iz 30p.

RADIO STETHOSCOPE
Easiest way to fault flad—
traces signal from aerial to
speaker—when signal ltopa
you've found the fault.

it on Radio, TV, :mpliﬂer,
anything—complete kit com-

probe
crystal earpiece, £2-80—twin stethoset instead of
earpiece 83p extra—poat and ins. 20p.

762

this tested and in working order. £17-50 plus £2 carriage for first 200 miles then
£1 for each 100 miles after.

OlL PUMP

Driven by Redmond Motor of approx. 1/20th horse power, pump originally
intended for oll fired boilers etc. with normal inlet and outiet pipes and unfons.

£8-15 plus 30p poet and fnsurance.

TINY BATTERY MOTOR

Works off 1} or 3v requires no on off switch as it will not draw current antil it is
spinning. Approx. }” long x }” diameter. Ideal for hand held fan. propefior
driven model etc. 20p mh 10 for 81-80.

LUMINOUS ROCKER SWITCH ON/OFF
Luminous Rocker switch on/off. Panel mounting. snaps into a 17 hole. Rated
at 10A 250+, 16p each or 10 for $1-85.

TERMS

Add 8% V.A.T.

Send p ge where q ther
items, post free if order for these
items is £6-00. otherwise add 30p.

www americanradiohistorv com

to hot water

this could as
Programme Hot Water Central Heating
o on on
1 Twice Dally on
2 All Day on
3 Twice Dally Twice Dally
4 All Day All D:y
5 C
ble, of course, to p other than central heating

programme upstairs and down-
stairs eleciric heating or heating and cooling or taped music

and has jts own internal time base and plenty of room to add another
base if you wish. Probable cost of this instcument ia in excess of £100. We offer

AUTOMATIC EMERGENCY

LIGHTING

Power cut days will 500n be upon us. Our simple

kit makes any light a fail-safe light. Kit contalning
y and rectifiers and dats, only 85p each. 10

or more 80p each. Suitable case 40p extra.

A
eabinet, soft padded black
finish intended for portable
stereo system. Dimensions
‘sn sketch. With motor
hoani cut out for Garrard
8P 235. This was obviously
costly ecabinet
for a
player.
Offered at £195 plus £1
carriage free if bought witb the Garrarl ar RHi
record decks.

PORTABLE CABINET OFFER
nicely made portable

LIGHT DIMMER KIT

tor, Lultrlvlorn\omtl.umddm Price £1-

MACLAREN THERMOSTAT

Make and break 20A a.c. with the sensor probe
coupled by a 2 feet capillary covering range of
10-100°C—complete with large engraved control
knob. Price 88p.

wxr!nl'noor HEATING
ELEMEN

13  yards length 35W. Heif-
regulating temperature control
56p post free.

TREASURE TRACER
Complete Kit (except wooden

MAINS MOTOR

Precision made—as used in
record decks and tape recor-
ders—ideal also for extractor
(ans, blower, heaters. etc. New
and perfect. Snip at @5p.
Postage 20p for first one then
10p for each one ordered.

1” stackmotor 94p.

1}~ stackmotor £1-10.

NEED A SPECIAL SWITCH
Double Leat Conlact. Very slight pressure closes

both contacts. each
10 for 60p. Plastic pushrod
suitable for opersting. 8
each. 10 for 54p.
AMPLIFIER IN CASE WITH
SPEAKER
Marketed by British Relay under the name
Luxistor. Thils is in a very nest looking cabinet
and Is ideal around the home or in the workshop
for trouble shooting or for testing out a quick
1ash up. Size approx. 9} x 6}” x 3}” deep. Input
is via a matching transformer and volume control
and amplifier may be powered by an internal 9v
battery or an external 110v source. fpeaker is an
R-A eliptical 67 x 3}” 10,000 gauss. The ampiifier
proper Is a Newmarket model ref. P.C.4. Price
2385 each. 10 for £31-50. Post and insurance 20p.

12 VOLT 14 AMP
POWER PACK

This comprises double-
wound  230/240V mainx
transformer with full wavc
rectifier and 2000 m/f/d/

lmoothlng. Price £2-20 +

20p.

!!uvy Duty Mains Pom hrk. Output voltage

adjustable from 15—40V in steps—maximum
load 250W-—that is from 6 amp at 40V {0 15 amp
at 15V. This really is a high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment Is very quick—simply inter-
chanfe push-on leads. Bllicon rectifiers and
smoothing by 3.000mF. Price £6-38 plus 85p poat.

HEADPHONE STEREO AMP,

With volume. balance and tone control. Output
approx. 2 watt into 22 ohm speaker but will
operate with reduced output into 16 ohm or 8 ohm
headphones. Power supply 14v AC (We can supply
suitable transformer—80p). The amplifier has all
controls mounted and {s ready to alip into a slmple
box. Price £2-99 plus 50p post and insurance.

J. BULL (ELEGTRICAL) LTD.

(Dept. pw ), 102/103 TAMWORTH RD.,
CROYDON CRO IXX.
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TROVALUE

APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

top quality electronic

112 p. CATALOGUE

FREE POSTAGE (U.K.)

components for price-minded buyers

ATTRACTIVE DISCOUNTS

SPECS. GUARANTEED

A 100 OF THE BEST

Frem owur fran slstor ttock
281307 o t4p
b ] B 150
NI BC1i5¢ 15p
DN BCI6TB 130
ZNIOES BC1658 12p
2MIT02 BCi0gR 12p
SNITE BC163C 130
2N3IO4 BCiTE »mp
2N BCYRZL Mo
SNITH BCisaL =p
PRl BLH 1ip
TN4DES BCh4L 140
24443 o OIS TA 1dp
2N5082 ap | B 14p
ZNS163 p 3CYS oy
ZNS4H xp 30130 p
40351 p BO1N “p
X2 o | BDIXD 52p
40602 ihp BO13% Tp
Ty £1.0 | BD1® »p
A06ED £1-10 EDY20 Mp
ACizs 17p | BFI9s 15p
ACISIR Bn BFR3% 2p

C353 p HSFRTY p
ACISIN b BFX29 33p
ACITO 2p BFXB4 e
ACITOK p BFY51 ip

Cldvi Hp BRY3S ASp

ACIRIK z9p | BYlés S51p

AD13 &£-n Cloe81 &p

(] £1-11 | ClotDt s2p
AD140 5p C1408 p
AD1& 2p M8l 128
AD162 dsp M4 £1-
AF20U p MJZsS Mo
AFDS “p MJEF op

Bi90s mp MJES Hp
BALXS Mo M E2R53 £1-42
Be10d Hp M EX5S #o
BBIDS 3p QA op
BBE10F ikp S04 [ 1]
BCIDTA 5e | TiPaa Tp

o7TB fie | TIPKRA Hp
C1068 1ap TIP41A Hp
C108C 1ip TIPa2a il-m
acCioe8 i3p | woz Hp

BC10BC " ZTX0 g
BC4TA 12p | ZTXXM 2ip
BOI4TE 1p | ZTX500 1p
BC1488 120 | ZTX4 asp

199+ MORE 1N CaTALOCUE 7

BAXANDALL SPEAKER KIT

Ag designed by P, J. Barandaib and
described originallyin “Wirgleas Warte.™
Simpla to axsemble, fanlasticaily good
tesuits snd & grealer money sdesr. Carrles
16 watts RMS. 15 ohms Impedance. Site
18in % 12n & 10 In. Complete kit Inctuding
pach-flat cabinet, £14:90.

The ti1s snd welobt of this product oblices
ud fo chatge Y0 past coet of carr. In LLK,
Equaliss Assembly, E2-3

Love Unil £2-4%
Cabinet Kit {io Bazsndsll des'gn), L18-45,
Crase-oves chone for additiona) woofer Ly
aboes, £1-50.

DISCOUNTS

Avallable on afl {leme
excepl  those 0w
with MNETT PRICES

MO = metai oalde,
WV = mirs wnund, Pledsey,

E12: 10, 12, 15, 13, 22

and Lheir decades.
Tolerancen:

Codes
< - camon fiim, high stability, low nolse.
ecttopil TRS Ulit® low noime.

Values: AlLE12 & (G W, C IW and MO §W,

u- “eo ii.iﬂ. 39, 47, b6, 64, R lnd their
< Adn_

E!ltecn- €12 plua 19, 13, 16, 20, 24, 30, 36, 4. 51, &, 5. &

45 excent WW 10% & 0-050 betow 100 ond §W MO 25,

RESISTORS Axial t ead

Code Walta Obms Tisd % fodd f00up aF v ey

(Be# nate beiow) 0-47 = =

c 13 47470k 18 1) 0dnen ;;g —

(= 112 a-T-10M (-1 1 -0 netl a7 .y |

[ 34 4-T-10M 1% -2 097 nett 0 — —

c 1 7108 32 3 V'Rt ﬁ o =
MO 12 10-1M 4 1-3 2.3 netl 100 5 B
ww ¢ o-m-3-80 " ’ ﬁ :: .::
“ww 3 oK * 3 5 "g :;, ::p
f 2. P 0
ww o 7 190K 1 W s 1me o e
* Add a0% for velues undor 1201, 10,000 arp dp

ELECTROLYTIC CAPACITORS

Jov  16¥ 25V 40V B3V 100V
— - = = Mg
— - — flp — W
_ - 11 = ip $p
- Hp — sp bp Ip
_- - = S dp o
w — s Sp Op 1p
sr Sp 8o Bp Yop 11D
ip o #p I8p 12p i
sp 10 NP Tig 179 Mo
p 1ip 3p 17p 24p d5p
1ip 17p mp HBp Hp —
p o Hp —
Np M4y Sip — —— -
—_ = - - -

15 lead DNL

Phota Lells, aach

Pricea a&rs In penca wachn lor Quanlities of the [‘:[‘:m
Sams ORMIC walus and POwar rsllag. NOT mined
values. (lonore Fractions ol ana Pinay on Lotal valus of
resistor order), Prices (o1 10 4P in snite of 106 anty
POTENTIOMETERS CAPACITORS
ROTARY, CARBOM TRACK. DALY ELECTROLYTWIC in rane,

Double wipesy for pood contrct and
tong working Itfe
P.20 SINGLE linear 100 nhma b 4T
megohms. 14p
P SmGLE log. d-7 N.ormu ‘-o 2-2
megshm h {dp
S DUAI. GAMG 1in. 4- ? Karun.
to 2-2 medohmas. h 48p
JPID DUAL GANG log, #- I' Kuhm
fo 2-2 megohme, h dp
JP.20 DUAL GANG Lngfmmon 10K.
22K. 41K, 1 megahm only. #ach 48
JP.20 DUAL GANG snibiod 10K O.Il.lf
L]

24 OP mains swiich for any of above
tip eetin

Decades o 10, 22 and 4] onby availwbie
in tangey above.

Skeledon Carbon Fresets, Type PR,
horizontsl or ¥ertical & vach.

SLIDER
Linear or log mone 4:TK to 7 meg. In
all popular values wach Hp

STERED, malched Iracks. Fin. of 10g
0 wll popylns values hom 4-TK Lo

1 meg o
Escutchean platss, mong, black. whils
or light grey, ench 1#p

knobe, bikfwhUred/yetiami

Contro]
hmc!dk oleyL gisy, each 1p

Blastic sieered

1000m FI25Y 28 2200/100 £1-56
5000100 £2 ¥ 1000/30 Mo
H000i 23V W29 2000, 5¢ 710

L300/30 £1-18
POLYESTER YYPE C.783. Ratiol
C 8. mopnting, Working
£

0-01, oou.o oz, ooz, 8- MT.u in

0-088, 0-1, 13 2 4p
usp.onwoasp.ouup.

1-.1»:1-5:19;1-2:»

SILVERED SMCRA. Woiny rollage

SO0Y o«
Yalues |n pFe—2:Z to 320 In 22 steden

ea. B

1600, 1500 7p, 1800 Sp: 2200 18p; 2700,

20. 4700, 5000 13p; &800 24p;
©.000 o

'l‘AuTAwal BEAD
. 902, 047, 10 mFidsv, Hmv.
5718V 14

2 eV, 2-2/96V, 4TV, iwn k14
4-7/36V, 1018V, 2270
tosy." 21 sv. Py, 100
o 075V, 1
rowéAnsonA

vn e B4ZM0 wﬂnn Voluﬂt—ﬂv

alves in m¥:

©Ond7: O-0OGS; ¢-DORZ; O O1; €-MZ:
0-0i5 ¢ca. Ip

0-mB; 0-077; p-02F; 0033 0-039;
0:947: O-(56; 0'DAB; 0 0A2Z; ﬂiel‘w

CERAMIC PLATE

Working vollage S0V

rnm-llunflcmﬂntlomﬂ <. Ip

10% on orders from £5
to L1, 185 on
¢rders £15 and ovel.

FREE
POSTAGE

In, UK. tor pre-pelé
mall orders, For mail
orders tor £2 list valus
and undet m-;. ld: an
addstional andiing
charge ol 100, Oveacsads
arders = camlsos Chai.
gec st cost
Girn AIC Neo.

ST At

ELECTROVALUE LTD

28, 87, JUDES ROAD, ENGLEFIELD GREEN, EGHAM, BURREY TWN tHE
Telephone Egham 3603 Telex 264475 Shop hours $-5.30 daily: Sal 9-1 p.m.
NORTHERN BRANCH: 580, Bumage Lane. Burnage, Mancheste:r M19 {NA
Telephone (081) 432 4845 Shop hours 9-1 p.m. 2-5.30 daily: Sat. 8-1 p.m
U.5.8. CUSTOMERS are invited Lo contact ELECTROVALUE AMERICA, P.O.
Borx 27, Swarthmare PA 19081,

Al postal communlcations, mall orders
elc. 1o Head Office at Egham address,
Dept. PW12. S.AE with enquiries re-
quiring answers.

Sutuabie BCD decoder Oriver 1447
315G showlng + of — & 1 & dec_pt.

LEDS &Llam Emitting Divden)

MINITRON D1GITAL INCHEATORS
MW15F Seven Pigment Alament compalible wilh slandard
oake modules. 64 and decimal point: 9mm chAradntr'n Lﬁ

15
£
Bp
itp

AN‘I"EX Soideung Irons

Ha
o

Bpare bits
:3 n Boaic bits

DESOLDER BRAID
[} r
WAVECHANGE swiTCHES

1 pole 12 woy: 2 pole B way

3 poje 4 way; 4 Dolt Jway

TAGSTRP 23 wa

NUTS, SCHEWS. eic.

In iols 01 100 eac!

IBA NUTS ﬂp_ sBA NUTS I3p

= 48 3cinws Bp: ;" 684 Screws Lip

hreaded pillase HA i h&ug:l\al

£1-12

sach ﬂp

Plain sPacers §” round
Othes sites avaiiable

ENAMEL COFPPER

WIRE in 2 punce recls
10, 15, 0, 22 SWG MHp

ﬂ n, 7, 3 SWé un oC
7}
DIN COII HECTORS
Socket Plug
1 way loudssrake: 100 12p
Z wau oudio (L] 12p
| 3 way aucic 180 1lp 150
5 way avcio 24 '20 13
& way awdlo 130

EV CATAI.OGUE 7
nd p-l-ﬁng-—cﬁ'luu and yeilow

pages, thausends of Ilems:
ﬂtuclnll-m. diagrame; much usefyl
tecnalcal  Iodermation. The 2nd
pricting had been LDdsted as much
as possibin gn prices, It costs only
265p postiree | nciudn® relund vouchel
for 750 kor snendind when Grdering
goods et valus £3 of more.

QUALITY

GUARANTEE

All goods are sold on bhe
undefutané ng thai they con-
farm ko manulacltutend’
soec(ficalons and satislace
tign [# guararised 8% suLh—
np rejects, "secands’ or sub-
astaidard mérchandise i3
aftered lor sale.

Priges guoted do nol Include
Y.AY. for which 8% muxi be
added do [otsl ortl valwe of
order. Every afford Ja mage Lo
éncure the comieciness of
information and prices at
time of going to press. Prices
supject (o aMerslion without
odice,
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TECHNOMATIC LTD.

54 SANDHURST ROAD, LONDON, NW9

Marshall!

It
3 ACY2T 11 Icz1a 11y TIB&A £5p IN4p01 Ap
A_Marshall & Son (Loadon} Limites Depl. Pw 0128 11; B2l 13: zrx&m {2 lNdD?'; g,
. ACLTH BC21d L 1N 40! 3
a2Cricalevood Broadway London NW2 JHD Tel: 01-452018 P }%,‘3 I e e | B 15
4 85 West Rogent Street Glasyow 62200 Tef:041-332 4133 e v ag',; g{}“‘;;."f 13; movatoloozs
R ig i . Dial B3 BFTAL P ks 13 p
Everything you need is in our new AT 1 amie 18 | Srles =
H H AFIlE  lde HPrF103 (] 2N 20| AT H
catalogue available now price 20p A I NTEes Aty amams  11v | Dasims 4
BCle7 [ gé»wﬂlou ilp glgzaggg ﬁn 00200 L]
é iri DOLE 8 2 470 ) P
Trade and exporl enquirips welcome Dale mg oz o el P zewems
Bil48 11p DO 45p K306 10p 400m W ap
RC182 10p oL o andyor 1lp 1-3% 18p
TELETENNIS KIT BoWs W0 o Y M0 | orup
This exciting new game s now available in kit form, Due to popuiar demand TGS QA8 SBENSOR Semiconductor 2200 ﬁf:sl ?_g:
we are now able to offcr a fantastic saving on list prices. Idesl game for {As {llusteatad in PE. Septflict lraues) TILZ03 17p
whola lamily, IN& nced to modify your TV set. just Blugs n te aerfal socker.
Pars list as follows: BECTIFIER BEIDRES BCB-THRYSTORS
& Resi Pack 2100 p.o. 100 5OV 100% 400V 800V 6OV 1R0Y 400V 300V TRIAC
o o 14 P0p Blp Z4p S0 1A 48 48y G0p A
B[P otentlometenlRick €1 29 p.p. 20p 2A a0 b5y 48y A% 24 43 fop TBp 843 400V
¢ Capacitor Pack L} W p.p. 20p 448 g T0p T AL 680p  &ip Lldp Bop
D Semiconductor Pack €14:50 p.p. Mo 8A — ©Bix Wbp €5p 19 A 78p_ 9%p —
E IC Sechets €400 p.p- 200 LINEAR ICy TTL Serien
F Transfarmer i1-18% p.p, Lp i3 22 90 7431 8
& PCB £{7-50b,p, 100 1] 65p S 2280 7400 t1p 7413 ke
K Bwicches 2450 p.p. Wp Tha 8y 263 ﬁgg E:g; i ;‘:;4 g;’
I WHF Modulatar Kit (pre. auembled) o L7310 p.p. 20p ;ég ﬁ: ﬁg:m €150 7416 “: 74?2 37Illi
Special Prices—complece kit £42-00 pp. 300, Sections AF incl. £113-50 741 ?6-5 W10 !24-;3 ;;ég igp ;igg “.L’,
i i i I i [ 74T P q
plus 30p, Assembly instructians with complete kit or 10p on reguet I o MOLIZ 8528 oD jeis o 527
$2T400 lép N7420 lsp SN7453 I&p SN7491  £1 |0 700 2140 TBAsty 2100 74¢1 7ap 7433 Bip
SNT4Q1 16p N7413% 17 $NT7454 l4p ST7492 TSp 538 20-25 T;usli f1-28 7441 86p 7alo7 457
SNTA01 AN 380 N7415 rp SNT480 lép IN7493 65p 540 fag] BAS20 80p 70 30p 74121 S4p
EN7402 r6p N7427 45p EN7470 Jop SNT494 BSp ZN( t1-1¢ 74141 85p
SN7403 l4p N7430 LSP gN;Aﬂ'% :Ell SN?:?S “SOP Diata Bheels on 1.Ca l0 each.
SN7404 I4p ™N7ATL 5p N747. p SN7496 -0@ 5
SN740S 4R | Sn7437 ISP | SN7AT4  4%p | SN74I00 £2-16 For more pelection, pleac Fefer ba ouz adverilements 1 P.K. and W.W.
AN T406 -45p EN7438 I5p SN7478 9p AN74107 4dp We sl 39DPIy &b competitive DTboey cotiDlete spmi-conductor kile !or various
SN7407 45p SN7440 6P gN‘rdn ;;p ENH”% i: gl; projects publlibed In F.W.. P E, W.W. TV.
SH7408 50 SN7441 850 N7480 P N74 - et
TH7409 e SNT44T B%p SM74E! €115 EM7412] p i% gﬁu’;ﬁltﬁstla‘-’l:a#h sattii-¢oNdactor ¥t (P.W . Joir} compieky with
SN7Z410 (1.3 SNT44E  £] 5% SN7482 &Te SN74121  R0e e R — .
SH74l | gp N;::g :{gg gm;gg} "ésh gu;:lils u’%ﬁ FPlease send B A E. {07 prioas speritying the Croigcts.
SN74I2 I 1 o 1 . - :
N e I B R e g T
S5N7Is 45p N74 6 7 4Sp 7 o i y
SN7417  3ap N7451 16D | SN7430  48p | t Rie DM, Colleges Inguicct wglis

OUR NEW

GLASGOW

SHOP 1S NOW OPEN

Prices correct at AuZust 1974, buc all exclusive of Y. AT,
Post and Package 2Cp postage and package tharges

Popular Semi-conductors [ [
ANBE 12 2NITAT 1 IpjAD 42 sopBCi0y §0piLMT0Y
2IMEST 16p[2M3708  TopADI43  45p|)BC23?7 2lp TQO S  48p
2N598 A0P[2NITIS £1-50AD(E1 45peClie i9p 80iL i6p
INBHS 45p2N3716 ¢ 20laDied BC‘(?O 1¥p/i401L 350
IN1102 19p2N3ITF1 £2-20'A0161 | pr pLM72I¢ Bop
2N1303 196.2N3772 ¢]-83,aDl161 u o3 ch 139/LM74]
NI GmATer el W0t & ¢ 8th J 1975
[+ P Pl 40, P
NP DB e B BB B | e e sommayte e ana o
®1r o 4 f . , .
T R R A D el IR b e e S
Ni 6p, 40 Al P s5elMCI 310 H S
ANI67I  €1-481N40i8  alpAFI19  3PPIBDIIA  s3p-bjesd sop and ra %_engineer on our full-time ijo Year
NG RRE AR i B | e o e Ciy s s mote "
- L -] 140 H i i
AMIETIC €4 12|7M428% 140 AFIBO S8p BFI1S ns Mfd?l (I-}‘I; the egamlnatlons of the_CIty and Gu“d-s Radm'
Nzioz ;3n,i;:g%£ 51’2333 Slmgklie 3o E}Ei;?s e Television and Electranies Technlclans® Certificate.
NIt P £ H H
1“%"’ 25%,’2‘,;’%3 BIAFITD  Sap oF 18 ;;: MIEIGE5 - aop Fuli theoretical and practical instruction on all types
2N2160 o 1 p: & F280 s4p BF| 63 o Ness:av 7op Si
ZN2Ts0 TINAIS] oimimcly  eolRElS JnINE: 708 of modarn receivers—including the latest colour sets,
iNae, e ghadecics  lmersl  decen b T QU L PG O o
L
Ihazl onaMais aipbeiy  DBESY i s Cambridge or ‘O’ Leve), or equivalent in Mathematlcs
INZI2(A  ZID|2NS4ET  495pBCI48  13pBFI3E (plECIED L1-4s and Engligh,
FVEEEINIE I S - 1b A 1A 7 TR
P, [} 1 1 [
INGZsa o360 ABp BCI6AB  13p BFIS8 10B5CA5D €1 -89 —7J 1 ¢ T [ 1 ] ]
NIl Thmdoses  ampelS aROMY  gqmitan o
pl P 169 [} 1p|3C 5 £1- &0 -
INZ305 2440408 MplBCI€5C  [3plBFII  21pl3CAID €119 Please send free prospectus ta:
2N2605A  18p|40407 WMppcisz  1ZPBFXNI®  30p[SL4I4A £ -0
IN2904  19p|40408 S0pBCIAIL  2p/BFX30  17P|TAA263 €] 00 N
2N29G5A  21p|40409 51p/BCIAY ofp BiX@d  14p|TBALOD £1-50 NAMe
2NISOT  ABpl4cd 10 $2plBCIAIL  09p(BFXAS 30 TBASIO ¢]-s0 -
AN290?A  24pld041 | I'ISIBCIB IpBFX&? 2apTIPL9A 4%p
IN2928 11040602 46PBCIO4L | |pBFX3A 15p-TIPIDA 58D Address
2N 1053 12p|40604 5sp/BCLI2K  10p|PFXE9 4spTIPIIA 629 ;
1M 3054 60 40659 1-0QBCLI2L  |6pBFY|9 s2p TIPI2E T4p
ANIB55 TEp|ACHIT 202 BCLI4L  11p BFYSI Up(TIPIIA (|—n|
IN34a1 97plaCi2b 10p B 237 0% BEY52 2ip TIPI4A -5
IN3442 21 6%lACI27 20n{BC238 09p BFYSO &p TIP3SA {k [
INY4IS 10pACI28  20p(BC238  D9pBRY3S  4Bp(TIP36A €1:T0
IN3416 15p. ACISIV 252 BC257 09 € 1060 S50 TIPALA 9p
NI4T 21 pACIS2y  ITpBC2SE 0%p £ 430204 | -BD TiP424 Wp
imi  lRACEX Goachs hicawe e u2
o] [ o] CAJ04B dX -1 P30S 50p
1MI704 14pAC 176K 150(RCI01 4R CAIOSOECI-96 2TXI00 |2
M bachsr ol jacaneed-fezrnoee 1o | f THEPEMBRIDGE COLLEGE OF ELECTRONICS
2NIT $o/ACIB8K  MPBCIOD  0PplLHICIA 4EplZTX500 (Se (Dept PW7

764

Train for

34a Hereford Rd., Landan W2 BAJ I
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Corner

COMPLETE
TELEPHONES

Normal Mousahipld Type

only 99,

TELEPHO NE DIALS

Jandard Post Offee type, Guarantead in
working arder.

L only 2 P POST & PACKING 182
I

P&P

EX, G.P.Q,
458 sach

IN4007 S, Rac. dlodes
1,000 PIV lamp plantic
Read Switches, 17 lang,
4" dla. High Speed P.O.
tyoe

Mixed Dioden, Gearm,
Gold bonded, eic.
Werked And Unmarked.
Short laad Transistoss,
NFHN Slticon Planar tymes
Itegrated Clrcults.

4 Getea BMC 062, 2 Flip
Flops BMC #45

511 Possr iransistors
tomp palr BO1¥ /132
2M05% lype NPN 31

power ranalators, Balow sop
spec, devices

3310 N Channal FETs

e scvis  a0p

T Unmarked
Untested Paks

50 50p

50p
50p

50p

50p
50p

S0p

-3 Gearmanium Translstors

PNP, AF and RF

Garmanlum Dindes
Min. glags iype

Tranalstore, mnnuiaemuu
R RS and 3 0p
Garms.

Sliicon Dloges DO-T
glasg equlv. 1o OA20G,
OA202

Sil, Dlodas aub. min.
THG1d and INGIE types

Power Translstors, PNP,
Gurm. NPN $llicon
Cen.

3818M Channel FETs
glastlc case type

N\\x\\“\\\\\\lﬁ

Lenco cassette tape

recorder mechanisms
Type FAR for the PW.Kempton
car Steneo cassetie player

£21.50 200020
N SSSSSs

nis

B

B34

50p

50p
50p

- 50p

Bis

Hi

Hé?

BI PHE-FAK LTD

R o208

Y

_\\\\%\\\\\\\\\\\\\‘R‘s\\\\.\\\\\

50p §

| //m//f/fmm//

!ecfromc Transistor
lgmition £6°00 e

Mow in kil form, we affer this *'ypstgsthes
entnuie'' elecisanlc ignitlon sysiem. Simple 1o
maka, full Inatructions guoplled with 1hese
ouisfanding features. Tranulsior and caon-
venlipnal awlichabluty. burglar prock lock-up
and autemadlc alarm. negallve and foslilve
comPalablily,

Cemplate hit

Extension Telephones
1d#al for ¢hildrans (oys 709 aach P. &P 25p

New X Hatch

Our mew Yaslly Impioved Mesk Two Crons
Metch Generator 18 now avallabin
Wil sllgn tha eulnur guns on-s enlour T.V
wtd|ver

Fenturing Plug In ICI and & more sensltlve
syt pich-up clicult, The cese is vinually
unbreakable—ldeal for rhe env.neers tool
Lex—eand only measures 3 X 51" x

R R

{includes p. & p.bul no bafterian)

we h!u‘EJUsl reColved 4 |aida consignment of
LM3ED IC°a, Thase are speclally seletied to a
gll.néhulr gtade and are marked wilh the number

This lantaatic e Jwalt audli IC anly
requtiey two £
16 maka ah amplifie: .uHh \eolume and tone
control. The uu-llly is gpod mnd hds 1o be
murd 10 be belivrad

£100.,

complate with
data and
peoledls bodk

nvnell.l
orice

Transistors
in stock

Wa hold 8 very large ranoge of fully marksd,
issted and guarantend transistors, powur
transistore. diodes wnd rectiflers ai wery
compelitive frlees. Please send 1o free
eatsicgus.

Our very popular 4p transistors

TYPE *'A™ PNP Sillcon Blloy, TO.5 Ca

TYPE *'B" PNP 5llicon, plastlc -m:ln-ulntlnn
TYPE “E PNP Garmanium AF o1 RF

TYPE "F'* MPN Slllcon plastle encapsulation
TYPE "G NPN s1|lcon simiiar ZTH 300 1angs
TYPE "H ENP allicon similag ZT% 300 rangds

s RELAYS FOR £I uu

TV Tulilllélf Units

Brand new by a famous
manufacturer

:a

*:_—j_j_i__*

www americanradiohictorv com
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Plastlc Puwer

Transistors

NOW N
WO
RANGES

These sré OW and 90W Sillcon Plastic Power
Transintars of the very Letas) desipn. availabla
In NPN or PMP &t tha maost $hatferingly low
prices of all time, Wo have been 99110D Thesn
sugcesafully Fn quantity 1o all garts of the
world and wo Wte oroud 10 offer them under
owr Tasted and Guerentaed larma.

Range 1. VCE. Min 15. HFE Mln 15
113 13-2%

!Hv 13p

up 20

RerD8 2. VCE. Min, 40. HFE Min 40
1-12 !zi 2%

40 Watt Jop A
90 watt 1kp p
Please state NEN or PNP on order.

8-
1in
20p

40 Watl
50 walt!

8.5
26p
30p

HIGH SPEED MAGNETIC COUNTERS
4 Digh (non-reset) ¢ 31 0 tIn ¢x G.P.O. 32p

INTEGRATED CIRCUITS
We stack & largs range of | Ce et very com-
patlllve prices (from 18 sach). Theye Bye 8l
listed in our FREE Catalogue, 208 CouDOn

i btlow.

METRICATION CHARTS now mvellable

This feniastically delalled convarsion calculs:

1or carries thousands ol classifled reisrentss
between metri¢ and British (and L.S.AY
measuramants of length, area, velums, liquld
maasure, welahts elc.

Pocksl Slze 13¢ weall Chart tae

LOW COST DUEL N LINE |.C. SOCKETS

t4 pln (yoe at 159 each ) Now new low profile
18 ain iyPa at 17p ¥ach | type

BOOKS
W¢ have a iarge salection ol Retarence and
Technlcal Books In plock. Delails ata In our
1atest Catalogue. Sang lor Il TODAY, Using
the coupon below, MN.8. Bpoks are wold of

" Send for tisls of pubiicalivas

o v.A

I TR

Our famous P1Pak

is still leading in value

Full al ShorlLead 5 ductors & El "
Components, approx. 110. We Guarentss at
least 30 really hkph quallty factory marked
Transisiors PNP & NPN_and a host of Diodss
& Rectlflars mounled en Printed Circult Panels.
ldentificalion Chatt supfilead to glve semy
intarmation on tha Trenslstors,

Please ask for Pak P1onty D 0p
g )

cwse scnd e ae SHEE By -Fre-Pat C#lafodue

i‘mcmsa largs SA.E wifh 5g stamap

NAME

ADDRESS ..

Please add VAT current rate

MinIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 15p Poul ond Packlngd cer order
¥ OVERSEAS ADD EXTRA FOR POSTAGE

3 WITH ACCESS

Depl.D. 222-224 WEST HQAD, WESTCL.FF-ON-SEA ESSEX.
TELEPHONE : SOUTHEND (0702} 4344,

=
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Guest
Speaker

The Castle 8. RS.DD.

A highly sensitive,
full range eight inch unit
designe:i for wse in the recommended cabinet, or
one of simiiar dimeénsion.

Suitable for use with goad quality stereo
installations, tape recorders, car radios, public
address and background music systems, it has a
frequency range of 50 (o 20,000k Hz - the lower
limit variable with increases in cabinet volume.
Recommended retail price is £9.00 excluding VAT.

Aluminium Voice Coif

High Flux 14.000 Oersteds Ceramic Magnet
Aoll Surround

Double Diaphragm

8" Die-cast Chassis

8 ohms Impedance

15 Watt DIN Power Handling !;_4}_&_:\.
Castle .7
Acoustics Limited

Park Mill, Shortbank Road,
Skipton, Yorks. Tei: Skipton 5333.

768

J ELECTRONIC
PIANO KiT

% SYNTHESISER
KIT

% ELECTRONIC
ORGAN KITS

There are five superb Elec-
tronic Organ kils soecially
designed for the D-1-Y en-
Lhusiast, With the exdrame
Fexibilily allowed In design.
you ¢can bulld an organ lo your requirements.
witich will compare wilh an organ commercially buift

cosling double the price.

wPartable organ with 4 octave keyboard, £145-29. % Console
organ with 5 octave keYooard, £269'30. % Consols organ with
2 x 4 octave keyboards and 13 note pedal board. £470:65. +
Console organ with 2 x 5 octave keyboards and 32 note pedal
board. £65%%. % Console organ with 3 x 5 octave keyboards
and 32 note pedal board. £770. % W/W Sound Synthesiser Kit.
£130. % W/W Touch Sensitive Electranic Piano. £100,

All companents can be purchased separately, i.e., semi-
conductar devices. M.O.5. master oscillators, colis, keyboards,
pedal boards, stop tabs. draw bars, key-contacts, etc.

Send S0p for catalogue which includes § x 10p voucherw or send
yYaur own parts List, enclosing S.A.E. for quotatian,

ELVINS

ELECTRONIC MUSICAL INSTRUMENTS
Designers and component suppliers to the musical Industry
12 Bret! Road. Hackney, London, EB 1JP. Tel. 01-986 8455

AMBIT FOR CLOCK CHIPS: CT 7001 £10.00

Ambit the PLL people: Ambit for TAKO COILS
KNESE0B £319 CFT 455/470-B/C .45
NESG1B £3.19 CFU 470C 50
NEBG2Z2B £3.19 MFH 41/11T 1.36
NEDEEA £2.75 CFS10.7 0.40
NESBEV £2.55 KACSKEBEHM 0.30
NESE?V £2.75 many Qthers available
Ambit for radic ICs. Ambit for Larsholt and
CA3123E £1.40 TOKO FM modules:
CA30B9E  £1.90 FM Tunerset-the high quality
TBAEBB1 £1.82 RF/IF module with features
uA753 £0,99 of £60 tuners £20.00

TOKOQ EF5603 ultra quality
varicap head £8.40

Ambit for displays:
{All LED 7 seg types)

SLA1 .33" red £1.50 Ambit for TTL.

SLA11 .33" green £1.50 7400 19p 7402 19p 741344p
SLA21 .33 vellaw £1.50 7446 €150 7447 £1.45
SLA7 .33 red £1.25 7448 £1,50 7480 65p

plus many others 74121 55p 74192 £1.4%
Ambit for lots more besides

QOur catalogue is gaining momentum, and contains much of
nterest to any technologically minded persons - we have
devices fOr mast occasions.

All our devices are BRAND NEwW GUARANTEED TYPES
available in QEM quantities. We do not sell any seconds.
Cataiogue 25p - naw refundable with £5+ worth of purchases.
Don’t forget that we are here to tatk about applications - and
have @ wealth of experience in all that we sell. IPlus several
hundredwelgh! of data at your disposal - through our datacopy

service.) All prices exclude VAT, Post and packing 15p,
37 HIGH STREET
BRENTWOOD
' ESSEX CM14 4RH
Tel: {0277} 216029
mternatmnal Telex: 995194

www americanradiohistorv com
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YATES ELECTRONICS SRS, Tty TN A Ry

(FLITWICK) LTO.

Catasague sent fres on requent, 10p stamp

OEPT PW, ELSTOW STORAGE DEPOT appreciated,

' K
KEMPS;’EO[I:IF::gDWIC PLEASE ADD 8% VAT

RESISTORS HuLLAnD POLYESTER CAPACITORS C280 SERIES
$W and §W PIHER. v P.C, Huuntmg 0- UI;.:F G-015uF, 8 022uF, 0-0D33uF, 0-0474F, 3ip. - 06BuF fp.
1y 2%, ELECTROSIL, 0 Isu: ‘ll%p 8 ;5#’:1:9' *224F 3ip. 0-33uF Tp. "o-47aF ¢p. 0-584F 11p. [-0uF 14ip.
el P. 420 P,
Pawer Yalues Price
watts  Tolsrance Range: available  1-99 100+ | pyp AR FILM CAPACITORS 100v | CERAMIC DISC CAPACITORS
1 o L1023 a Ez4 1-2n 1'4p | 0001 4F, 0-0024F. 0-0054F, 0-01aF, 0-024F, | 108pF to 10,0000F, 2p each,
! 9 e R 12 EE: 1°38 | 3p. 0-04uF, U-05.F, 0-08B:F, 0- 1F. &p. )
10% ig-3-91 El2 1-1p 1-1p
: N .,? b ekt £l = I'1p | ELECTROLYTIC CAPACITORS
. R A . D Pl by Yo, 10383 22063, 33063 4 7i6d. 440, 66063, 10725, 1063, 1516, 15/42.
Quantity price applies far gy selcetion.  Ignarc frastion: on totad order. | 653 ID 22..15 21'63 33/4-3, 33116, 3340, 4Ti4, STLI0, AT25 47140, 6853
d 56/15, 10054, 10, 100,295, 150/6-1, !Sofls 23074, 230:6-3, 220,16, 3I0M, g 47763,
OETELE T (LYo '”"”‘éé&’l", ’?."“?03,’5 ' VS0r6s, 320,69, mn;.o".%""z%&%‘;‘%s’o’;%'ﬁak%?e"' 195,
470110 ! . 2. 0
%liwact 53°§%P|helr rz-,isgrsdg uEfr!::ch ?lsuseomm zm ”ET".!O 470140, SHO/25, |u%q.’l|s |ioono 2200060 3, 18p, 33063, 680140, 100025, 1500¢18,
Pac resistars £2-40, pac resistars 64 70, 2200/10, 33006 3, 47C0/4,
;°:”"°:‘E‘I“:M R T SOUID TANTALUM BEAD CAPACITORS 1zp
ch Sk o 1, leg or 1] n o 0 I24F 16Y
Si:rllenll:;. Qual ging (stereo), ﬂ.I;nn;mgulg o.F. sﬂl’tch I9p. gi;:F ggz f%ﬁﬁ ;gg JBﬁF ‘g.‘,
- O 42uF 15Y H-Buf  25v 4TpF & 3V
SKELETON PAESEY POTENTIOMETERS I owf 35y 104F  28¥ 10auF v
Linear: 109, ESO. S00{) and decads: to SMEO. Hoérizontal or vertical P.C.
| mounting (0. 1 mateix] . VEROROARD JACK PLUGS AND SOCKETS
Sube=miniature 0 1V, 6P cach. Miniature O-25vv, Tp cach. n = Standivd screemed 320 2-smm inwulated 13p
TRANSISTORS 21« 32 6 2mp :t-ndud lmuh;nd ::p ;'..:mm i::ulm: g:
ACIO7 16p | BCIOF 14p BDIIS I5p BE337  46p ZTxioo Isp |2 x5 18p  28p | Siereo sireane B
AC126 18p |BCIIS (6p |BDII6 60p | BFYSS 220 | ZTX02 20p | 34 %12 Tap  J8p | Stancard 10cket 150 2 Smm soacked l4p
ACI127 ldp (BClI6 i5p | BDIZ4 @jp BFYSt Xlp ZTX¥41 1Bp |13 xS 34p  14p | Steros sockes A2p  J3-5mm socket tdp
ACi28  18p [BCIIT p | BDI3]  60p | BFYS2Z 210 | ZTXS0C 1Bp | |7 424 95p, TIp
ACl4lK Ilp | 8CIi5 1|5:| 8DI31  Bdp Eﬁé’” 4;p %T%(fos) :.?p 17 x 13 .mp' Joup | D-N. PLUGS AND SOCKETS
ACI142 BC 142 4p | BDI14g  S6p Jad  47p IN1G4 L] . - . a a .
ACI6% %3: BGI41  21b | BDYI2 S7p | MEITO ap 2N1004 28p | |7 %11 (plain) 86 71p ;ﬁ:igop';&:u:{"nlpw' S pin 240°, § pin
ACI76 |ap  BCl47 Lip | BFIIS e | OC6 SGp N5 3P | 17 x 24 (Plain) == S5ip - 3
ACl#7 1ip BCIl48 (20 | BFISH 11p | OC13 9op | 2N1025 12p | 2} x S (pfan) . 18p | # »a¥ séreencd cable, Wplmetrs,
CIBE 122p BCI4% 12p | BFISS e | ©CIS %0p  INZESY 310 | 25« 12 (phain) - 15p | § way :crecned cable, J2pimerre.
ACI¥IK lAp BCI|53 18p | BFI40 1lp | OCa2 lép  INI0S4 600 1 0
ADI40 53p Mé‘l 4 [8p | BFI6) I6p | OC a4 1Zp  IN34SS ¢0p | Pin lruertion vool ¢o  6lp
ADI43 73p | BCIS7 15p | BF164 21p | OC45 [2p  IN1702 150 | spot face cuteer 52p  52p | BATTERY ELIMINATOR €470
ADI49  70p BCISE  bse | BEI7) g | DCI0 g § AN3701, 1o Phe. 50 pins 200 20p | 9¥ mains Power supply Same sire a3 PPY battery,
200

»
@
&
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»
]
o
[a]
i
L]
z
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=
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b
8
v
]
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o)
r4
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b
a
=

eF179 4|p QOCIE 12p | IN730 19 | HIGH VOLTAGE TUBULAR CAPACITORS—1.000 YOLT

AFIIS  Isp | BCI72  1lp | BFIB0  42p ©Ce1  13p  INITO? 0p y . .

AFII§  25p BCI77  20p | BFIA1  Te ©OCE2  Mip IN3708 208 0-Dluf  I2p 0 047uF  lép 0-21nF 259
AFII7 250 BCIB2 (5 | BE1@2  a1p | QCP71I Msp  INIZ09 109 0:022uF  l4p 0 luF op 0 470F e
At Al eAE T L g

AFI2I 500 | BSIB3  15p | BFIR4 ] ] e

AEL 308 | BElel. 1ab |Briss 325 | TIPYaA S8p Nmi9 3z | POLYSTYRENE CAPACITORS 160V 349,

AFI2T S50p | BCI184 VEp | BFI94 14p | TIF3IA  §2p : 2N4062 25p | |0PF to [.0D0pF E 12 Series Yalues, 4p cach.
AFI39  53p | BCIRS I5p | BFIDS  17p | TIP3ZA 240 | 401sn  46p

AFI5C 50 | BC2I2  bdp | BFISY  I¢p | TIPMA 140 | 40362 45p | SMOKE AND TOMBUSTIBLE GAS DETECTOR—GDI

3%p | BRC21IL (5P | 8F200 40p | TIP41A  7¥p | 40383 BB { The GDI |4 the world's first semiconductor that Gan Convert a Gontentration of gas
- AF23s  dip ‘ BC2l4L (90 | BF2S  XSp  TIP41a 90p : 40408 44p or ymoke into an olecerlcal signai. The sansor decresses I electrical resiczanca when
BCi07 tlp | 2CY70 o | BF261 260 | TiP4d 15p 40486 %08 | it absorbs deowidizing or combustible getes such s hydrogan, carban monoxide,

sCipg  11p | BDII2 SZp BF163 26p | ZTXI08 18o | methane, gropane, alcohol. North Ses gas, 03 woll a3 cabroa-dust contiining air or
cmoke, This decrease is usually large enough 1o be Utilized withoue amplification_ Fyll
ZENER DIODES WIRE WO LIND POTS. 3wy, fo_ | details and circuits sre sumblisd with cach desecior. Detecior GDY £2. Smoke and Gasg

Detector Kits, maing opcrated with suclbld alsrm £5°60. Main: operated Meter
A00mYY 5% 3-3% o 30V, 11p, 25, 5002 and degades to [k, 508 | |ndigator €7-90. Mans/BatTery Gas Leak Devecior £12-60, 12/74V Battory operited
£8-40. | 2V Bateer¥ operoted Two Remote Sensors £11-80. NOTE. The battef¥ operased
kics incorPorakd our Patented circuic fo minimiso battery drain. Typlclly 1 20mA for I2V

IODES These kits contain aft tz reguired with ihe exception of Suitable gage Mains
RECTIFIER SIGNAL operated kit (1-60. Bpl:;:rf nv;nud kies £5. - R -
BYITY 1250 1A I1g CABS pl
IN40a1 50Y 1A ip OASD F1-)
IN4002 190V 1A Bo oAsl 5p | PRINTED BOARD MARKER 7p
ey S0 A oo ey ;: Draw the planned Greuit onto 3 copper lamiinte board with the P C. Fen, allow to
1N4G07 1630 A 195 BAlla Bp ?:I\;.eznd immerse the board in the etchant, On removal the circyit remains in high
SRICERIECTENEIOH ETERS BRUSHED METERS 2" Scale.500pA, lmA, 10mA, [00mA £330
BEmm x 9mm X |6mm length of wrack 59mm. —
SINGLE 10K, 25K, 100K log or lin. S0p. “LU”':'”"
DUAL GANG, 10K + IDK ete. Iog. or lin. $0p, PANEL BULGIN MAINS CONNECTORS

F&E’.&‘JE}LEE&‘G&. 13 Liinx 6in 37P. L 3Pin 13A Chauis Plue  l0p IPin 14a  Chassis Sacket 30p

110 x ZHin, [4p Line S'uchc: 12p ! Line P.Iug 240
18 Guage panel 1Zin & 4in wich slocs coy for use | . o 3P IA  GChanin Plug  1ap 3 Pin 1A Chassix Saeket 34p
with 5lider pots. Grey o mace black finish combleze | %in * 2ine 122, Line Sockee  28p Line Plug 400
i TP (7 RIPCEGS IPin 5A  Chassis Fluz  24p
THYRISTORS ) Linc Sacker  321p 2 Pin SA  Line Plvg o
AN5060 SOV 0-BA e5p LO&F S0V SA 550
205064 200V 0 A4 SOB 1650 100V ha 80n THERMISTORS RODTAR; MFINS SWITCH

N VA | 005 150 P AA 15
HEATSINKS . REGPOINT VA1026 15p —
W Up aw asp TOS Clip 5p  TOI Single 5p YAai0l} 15p LINEAR IT's
W lsp (3% 60 TOIB Clis 5S¢ TOl Double fp YA10555 I5p
e VD655 150 709 14 pin BIL 40p
TRANSFORMERS All have 240V primary YAlQ77? FSp 741 8 p?n DIL 400
MT30M2 0.12.45-20-24-30v  2A £3:85 RS} €125 744 14 pin DIL Iap
s gemeesy B g - e o e
MT50/] = ; 747 14 gin DIL 8ip
MTS0/2 D—15-25-33-40=50% 1A La-I0 i
mrgon G-14-30-40-48-60V A £3-30 ‘I'W::\ff';ﬁfvg 525‘;'\[;"':1"' 633: | 748 Bpin DIl 45p ‘
mTéc! 0-24-30 404850V A £4 0 ] - dp ) &P . 4B . ot 4 S 18 16p
b MTé012 0-24-30—304B-60v  2A £6-50 ap W DIL Sockers g (L
’ e S—— ol .
67,
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| HOMMER 1 STATION KES50
tNTERCOM £3.95

HILLS HI9IY¥SM STEREQ HEAD-
PHONE WITH VOLUME
CONTROLS 30-18,000Mz BjL £4.50

J8 HEADPHONE JUNCTION e

8O X
CAR STEREO SPEAKERS Bk £4-50
I154c Coiled Headphone ext. cable  E£]-45

20§t Coiled Guitar exe cable £1 50
VYYNIAR SPEAKER CLOTH
Black or Black & Sitver
Sizes |8in x 250 &0p
36in x 251n el 10
360 x 50in 120
SOLDERING IRONS
CCN240 15watr £1- 08
X2E 25wate tl oe
Replacement Elernents el Hi
flepraacement Bits 4
T3 Stand hp
ARTRIDGES

Acos GPF1.35C Mono Trystal Compar, 95p
GP53 .| Steree Crystal £1:30

GP96-1  Sterec Ceramic £1-70
Sonatone STAHC Diam, cl-95
CASSETTE TAPE RECORDER

1 DYNAMIC MICROPHONE £1:50
i Telephone Pickup Coil 45p
i Small Cryscal Lapei Microphene 55p
4 BIN PLUGS 5

13,3 4,5 t80%, 5, 240%%, 6, 7, Pin 11p eact
b 5TD jack Plug Plastic Mono Iig
'! 4TD jaek Plug Plastic Scefeo 2 F
B d-%em Jack Plug Plastie dp

Visit our Y¥arehouse lor your require.
ments of Resistors, Capacitors, Tran
sistors, SCRs, Speakers, Metal Boxes, H
~wadphones, Intercoms, Meters, Audio |
rables, Cartridges, Microphones, Wide
sange of Plugs and Sotkets, etc |

All prices include V.A.T =
Please add 10°4 for P'P Min. Order £}

Lf COMPOMEMTSE LT
TR I P

MITE IMDUSTRM L SSTATE
BEIATSH KB, WATFIRD, MERTS
Wl sl Tt wwbherd 30501

L

H A c SHORT-WAVE
[] [] [] KITS

WORLD-WIDE RECEPTION

A
si—

e H

L ul i

BALT: | ==

Taluwua tor aver 96 yeurs [ue dlori-Wave Egulp-
ment of quakity, "H.&4.C " weére the JOclglos)
wubpliera of Bhort-Weve Recelver Kibs for tne
afifedt conatructar, Over 10.000  sallefled
vaetomera-—ikclodibgy  Technical Colleges. Hoa.
pitate, Publfc Bchools, R A F | Agn¥. 1lawms, ele,

9t “DX" RECEIVER

Complete kit—reiec 24 50 fnel. p, & po & V. AT,
Cpatomer writes: "Anatrulis. Indrs and America
at lond wehune'—"1 have now heard ovel 2
atations inchrding oDy Anabeurs, I have
vegelved 32 G.B.L  verifled reporis—Hom all
uontinents. Ao meEzng one-valyar.”

This kit contalos all genudne sbort-wave com
ponents, dellled chageia, valva, aoceasorkes and py)L
etructione. Ready [n asemble, nf course,
ar elt aul peoducla—Eany guaranteed, Fuli range
o] otner B.W. kits, lnelud/ng the tamnos mvdel
K plus™ {iliustratcd aboval A apders despatehes
Iy Tebunn, Send stamped adidresserd envaicpa for
tlescriptive catalogne of kits & Comp9nenis, also
test rapart and detoile of 2velting combetiion for
Fhor -Wave lisicners.

“H.A.C" SHORT-WAVE PRODUCTS
P.C. BOX Mo. (6, EAST GRINSTEAD,
SUSSEX RHMI9 1SN

YEHDAURFAS CINE & PROFESSIDNA
FIRSK 10 YOUR WOAK

o1 anp 015" pilek, -|:I|In and Cofpdr

BUILD
A
PROFESSIONAL
TELEVISION
GAMERA

Complete kils avaitahle as designed
by "Mullard” Includes a comprehen-
sive construction manual, less tube
and |ens at £60:00 + VAT. Lans and
tubes alsc available frem stack
UHF Modulator Kits at £T71% includ-
ing P. & P. & VAT. Allows standard
domestic TV to be used as manitor
(Modulator also suitable for TY
Tennis and ather similar games).

Send S5p stamp for illustrative

brochure and price sheet.

GROFTON ELEGTRONIGS

124 Colne Road, Twickenham,
Middiesex TW2 6QS.
Tel, 01.898.156%

768

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PRY!

Do you want promotion, g Detlér job,
highar pay} “New Opportunit:es” shnwe
you bow to get them theough g {osr-Zuet
home study colrze, There are no books to
buF sud Fou can PAY-83-you learn.

This hidpiul guide o qucsess shonld be
recd 5 every arabitdous engmeer.

Hend for this belpful 76 page FREE linok
now. No obMgatfon yod oobotv will eall
o0 you. It could he the bewt thing Teu
ever did,

. MEEECUT OUT THIS COUPON I I AR IEm

PO, ..
NOL” ©

Build Aa-You-Leara Eleciromc

CHOOSE A BRAND NEW FUTURE NERE!

rieh or stace sublect of inderest, Poyl 29 the uddréss bélow

CITY ANL oUILDA g

EACIIGAL LADIO Enzineeriug O Ingtallabions and
(‘."3 kul;'. LECTRONI% ConmpYter Blectrnmcs [ g ] l
- CITY AND GULLDB
Electrical L o Elecirizal
Enginesring [m] g Technlciana

Klectrical Installations
and wiring ini

I Electnicel

Draughtanuuultip 0 Repairs
Electrical Transstor
Mathematicy [m] Technology

To ALDERMASTON CULLEGE Deot. BPWYS, Reading RG? 4PF | BPW 95

NAME (Blgch Capibita Pleasey .
ADDRESS

Qner subjasis
decradiled by & A.C.C

HRITISH AaNETITUE

www americanradiohistorv com

General Radio and
TV Englnzering d

Raclio &:r ieind.
Maintenance and

EOF ERGINEERING TECHROLOGY

D I
CITY AND GUILDE
Telecommunications [

Radio Amateurs” Ezam
ele. vte.

[m]

Aoy
Member 274 .8,8 ~
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POWER UNIT Type AI25

BeDPLYing 6 or & ¥olt
A at 200 AL

In n:0uldest casc torn-
Ing = ¢ pln BA Jualhe
Pplug.

2 Twetre oulpul lesl
with 4-wuy madpiug
wlving 24 aod 25 im
sockets and 36 nun
Pluge-

Price 2223 Post 100,

2* and 4" PANEL METERS
2}! 4'

TRANSFORMERS

SAFETY ISCLATING
Prim. 120/0407. Bee. 180/840%. Conire Tap

wilh Hersdn.
VA Rer FPrice  Price
Camed

{watta) Ko

Frice
Post
&

o
<
&

80
Lou
2
50

o2
- 5
a5

BIZF: 90mm Wide
r 48mm High =z
40ma Deel,

Dermant I.E.
Oluna
0-AQ MmicPa &. 1250
D 100 micra A. P29
0-500 mitrr0 AL 170

BIZE: 110mam Whle
x Avmm High =
43min DeeD.
Morement 1.R.
Qhuos
940 mifcro A, 1400
0-100 micro 4. 730
©-600 micro A. 200

8o
8oa
790
1000
Eson
2000

3000 139

e S g
532

o000
rer2

o-1ma 170
S 8mA 170
-0 ma 4
O_Ah oA

2-100 mA
QP00 mA

e
g
on
-3
08

pl.) o
BOK
JGUK

0-38 Valt
O—Bh Yolt
0-300 Volt 0-300 Yot JOUK
g Metar Ti6 g Metcr 200

il pierer 8280 YU Meter B200

YU Meters are tOwplets with Jdetectora
Modern wide view.
Price ¥ &2 06 Posl 100, Price 4" #3493

Port 10p. Lamps GEp per net.

+ watt CARBOM FILM RESISTORS
§ wett at TEoC K 19 renge 100-—1M Q2 59
tul above 470 K (1 10% tol st BOR per 160,

S—

ELECTROR!C MAINS TIMER
A reifable unit {dea) tor timing
Tiathroam{Tollet
Vantiletuss
Btalrway]
Cloakruvom
Lighting ete.
flives up to 30
tolne delag tefote
Fwitehing 0.
Delay 1-30 mins.
8 atjustabie, M Lowd 400VA ur JOUO wails
roslative. White Case 317 2 3% > 27, Flting
imabructions insluded.

Trade Price #5-80. Post 205

MAINS KEYHECTOR
‘The safe. YUick, £l clay
for electriusl sppliances,

3 Amp rating, fueed,

will connzct a nofubrr

ol appliances
quickly mod
iafely  to

ths calne,
1dral  far
Lesting, dem- }_(,.-

anstreting,

window din-

pints, k¢, Warning Light, interlocked to
prevatd zofinccAIng when llve.

Trade Price 33-2h, Post 2bp.

12 & 34 Yolts pum. 200 280,

Het. Price
Ho.
42
IIE

coo

Lo

.
O oo @ g o

-
=3
-gﬁﬂﬁmmuiohwg -

BE et
S5
ek b
-
o

w
&
-
i
=
&

|30 Yolts

Prim. 200-2407. Bec. 12, 18. B2, B4,

&0 Voits

Prim. 130-240¥.
Bec. B¢, 10, 40, 48, WOV

Ampe

50 Yolts

Frica
4

208
Fes
8
64
704
L&.1L]
1018
3854
s
1800

o

(=T L S

108
108
107
118
11e

112
pE L
1447

e

MINIATURE AND EQUIPMENT

Prics. E40Y with scresn.
Volte

Bec. 1 Brc, 3
3 o-b - -
a-1 98 EOD
-4 o-8 HiuT
9-r9 —
] 130
0 a9

0-3-%

150-18

20 -30

=]

0-16-30

-20

0-%0

20 19-0-12-20
o-14-30
0-16-37
0-16-27

MlillainPs
1 Bec,

ou
0-8-9
oe

018
g-30
8-16-20
o-T0

PLO S0 B

0-10-30
0-16-27
010 37

o
S2gesise

geoe

Aspr Ret.
' .
o8

Frice

34
0-98
oy
0-41
09
054
L]
07
o8r

]
]

i bsmapet At S

SS8a858

PLASTIC CASED SILICON BRIDGE RECTIFIERS
Two AmP Four Amp Blx Amp

5O FLV.80p DBOFLV.2ep 100 FPLV.MF BOFLIV.HS
100 PLLV. 96p 100 F.I¥. d0p 200 BLV.803 100 P.1.¥. 700
300 P LV.%3y 200 21V, 650 00 PIV. W5 O RLY. A0
200 P LY. 80p 400 F.LV. 303 400 PEv.T7hy suu P.LV. Kb

ADD 10p P x5 P PER ORDEE

One AP

AUTO TRANSFORMERS

Cated vorubont ate 240 woll Mains to 1IB ¥olta, amert
steel caaed uoils comted Ly tough regin with power lead,
tasn &nd 1153 Volt American typs socket up to BOIVA,

above BO0TA cabl rudry.

Lrice
Qpzn
Wity No [] ]

VA Ref.

Tapped al 118, 220, 240 Volta
2 18 00 O15
‘Tapbed at |16, 200, 244, 240 Volls
150 4 B-E) 018
&40

797

909
12-80
1
Jo-38
a0-ie
4338

POWER UNIT Type CC 12-05

Outpug switcned 3, 46, 6.3-0
% and 17 voiug ot 460 mA D.C.
Opersles from 240 ¥ msina,
suliable for Radios. Taps
Recorders, Roeoril Players ale
Eize 7B x5 0%x]14 Ocm. Frice
4305, Post 25p.

MIKIATURE NEONS

8mm dig, 1?mm length leady fength aDPros. 20ann. Recoin.
mended ballast fealslor 156K ohms for 240 Valt gPermtion
Trrice! Packet of 10 for S0p. Fostage 100,

A.S.P. LTD.

Fowt
13

| PLEASE ADD 8% FOR

DEPT PWI12, SIMMONDS ROAD, WIHCHEAP,
CARTERBURY, KENWT. Tel: {0227) 51434

VAT |

TSR AR

WIRELESS

Praclical Wireless,

Tower House, Scuthampton Strest,

London, WC2E 9QX

S O A R

R ORS8N A
if you have difficulty in obtaining

PRAGTICAL

Please place a regular order with your newsagent or
send 1 year's subscription (£3-25) to:—

Subscription Department,

LUNOLEY LANE, GATLREY,

FELSTEAD ELECTRONICS (PW86), SaIgLEx LARE GATLEr, e

Replurtmenta for sirivally 8] ACOS, ABH. COLLA O, GARRARD. PUILIlA.
?&P%TTQE,%OH&OTONL rB|.|:|g|.e Tlp: Bapphire 18p. DMarwand 3¥p. Dowile Tip: Can
be BtemeofLF +75 or STJLI* Aapphure 37p, Laubin Tip; Diamond 8T/Li{* + Bapphire T8
@5p, Dlamond BT{LE -+ Diamond T/LI" £1-25, For GOLD K ING Doamonl GBbY, GATOH
sanl (1680 aq £2-10 cach. GABDE st £4 10, Charges 10p uny quiatdy. FREE LIST (FDR
HAKj "ULL DETAILE B1TTLT AND CARTE 1bGE EQUIVALENTS h!eludhn: BHURE.
PICK ERIRG, AUDIO - TECH, It & ©.. AND JANY MORF BTYL] FOR MAGKETT
AaND CRYHTAL PICK-UL'S.
CARTEIDGES, AN with stpli and (lllings Eeplacemenis for ACOB GPA1 BC (Bleren-
rung donpst ihle series st 2105, OPES Bteres ol £1-45, U4 Btene Ceranile st £18B:
tor RONETTE DUMUCSCM (Bperd change pwiteh st front for GPET, TCA & ¢.) at EL-28,
Jor RER XSH. X5k and XM al B1-38 raeh, BKAH aod BHOM &t £1-70 ench. TCSH
ot £1-36, TCW Blcreo, 3 pine, £i-16; chanies i0p any nuAatity.

TAPE ALL ¥FINEST URITIAI MYLAR: b~ 400 . 40p: 5~ 000 ft. Ofip.
?ﬁf’)ﬂl’tﬂn" 77 100 11, 41-08, Charges tor 5 and 51° 1-4 13p esh. B snl over, 380
the Iot, Churges fur 5%, 1-3 L8 ench. 4-0 Bdp the 1oL, & and over 40p 1he lot,

SPEAKERS U}". 3, & or 64 ohma (state whish) idp, Charges 10F tach.

COMBECTING WIBE. I'klo. of 5 eoils, asail. ¢0ls, each Bys. Bolul eare 19p {101 chargrel.
Fiexible E1p LiDp charges),

EARPIECES. Magnetle. 23 or 3:5tn ping {#(ate which) 18p. CBVSTAL {3 &min culr}
Abp (aM 10p op 1o Bl

VIBRATORS. 7 pin AYNCH,, (128RT eyped 39p. 4-pin NON-aynch 1121BD4} 43p {1l
10p eacb).

Send SAR [at fres 03li, curlcitne, decersories 1nd OMmpoaanis Iin1. All prives inclade TAT.

768
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WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD, HERTS. ENGLAND
MAIL ORDER. CALLERS SATURDAYS ONLY

C.W.0. Please. P. & P, add 150 ta ordam wadet £3. Prices exClusive of VAT

POLYESTER CAPACITORS: Aulal lsad | {\dalues g in mf),

460V : 0001, 0-0012. 0-0015, OW!G.DMQO ,Zﬁp.ﬂﬂol?‘.nm o-;,

0022, 3p; 0-047,0-068, 0 1-(-0150' Ta- & Ibp: 0 47 13p; 150V : I]1ﬂﬂ§ip,

g g‘i‘!s.P [ I3Wp 0 4T 9p; 0 69100 1:013p. 300 ??ID.D T gp: 0:69 120, 047 9p;
. R.

RADHAL LEAD P.C. TYPE (valuas are Inuf).

258 : 0-01, 0-015. 0-522, 3p; ¢ 033, 6 MT.O r066 I4p: 0+1 4p; 015 dp; O 22, ¢-33 5p;

047 7p; 0+ 58100'1 ﬂﬂD. 15206p; 2 2 22p.

ELECTNOL\“TIC CAFACITORS AIIII laad type (Yalues are |5 uf)
3V 10, 9-5 2:-2,3-2,4,4-7,6-8, 10, 15, 20, 22, 47, GA6p each, 100 129. 40V - 100, Ep.

I, EAST STREET, BISHOPS TAWTON, B
i DEVON

110
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All Lurmgongts wrand NEw and {ully Yuaranivied v :sm Ihp. 25V 180, Ip: zau 1lp, 470, 13p. zsv B4, 1ap; 1000, le‘
TRANSISTORS TTL 71 SERIES 2509. Jdp; 13:301.2;;5: : 40, 100, 125, 250, §p. 18V : 1000, 1500, 16p. 10V * 4, 5p; 640,
ACIGY 16p ag\fuz 21p ¢ OCTR 1¥p é:gg‘l;’.‘.h ;-:gs\ :(‘m ;ig{‘) ‘Ebp 10P: 1000. 148; , 1%p.

AC125 13p | BLY4Y 5P | Tip2y 43p il -] ap
A L e b b T N T ST LT o
AC1Z? 13p | 8CYSs 1o | TIP3y 4ip ?NE’AQI 250 | T403 16p | 7433 114p A CS Gerg ol ¥ l b 5. A, 0-002ul, 0 M0S5uf, 001!11
AVI28 13p | BCYF0 5P | TIPAOA Sdp | 2M2220 98P | 7404 19p | 7484 95p f}r{g'i- L nn::u p each. 3 0 C2ut, 0-Dart. G-05ui 3B, 100¥: O1m,
ALCATE :In Bc;ﬂ :gn TIPI1 48 2NEA2° :l'rﬁg ;:p 3:?: 1:;9 054k, 0-022ul, §-033et, ¢ 330,10 p 0ot 5aV. 0 aTud tp,
ACI37 13p | BCY?2 120 | TIP32 wp 1] ] »
| Actiss 1% | BOWL A%e | TiPa 45pg InZNa Bp | a0 e | 77 550 5'?3"\5".Ié‘:!."if.ﬁ.‘!i?,f.'uli""“""‘“ PRESET ROTENTIOMETERS
ACY'7 350 | BD1R2 4301 TIRM 1390 INTED g:ﬂ Toh Eb| Taer | iKehm-zMohem sinale gand Sp | -0-25W: 1000hm-1MoRm HorlzoMal b
ACYI2 1% | DOV 1150 Tiea1 850 700k 8p | 710 1ip | 7431 39 | SKOhm-2Mabm vingle gana wiswirch 1H-1Mohm vertlcal sp
AGyn 29p | BOVITISso | 1pght 000} sy gge | ntr  zaw [ 7wz esef L 20 | 0-1W: Sohme1Mohm Vartical “w
ACYZ: fop | BRYISITR | TR Te | SN en | 7i2 Mo | e RESISTORS High Stability low nol
AD4c adp TIS43 434 ¥ | SLIOER POTENTIOMETERS ahy W nolse
ADis atp | BOVSO 70 | T50 FR| aNoss 42 [ Ttd 800 | 7a0s $00 | §°25W 103 and finaar values W L 5% oMM B2 1o
ADIGT 35p PPT TiSs som | Shaers can | vels ysb | 749 15P | SKD-onGKEd single gang 3o | jwW € s 22R10M E12 o
ADtee 3sp [ BFHS 1ER| Tisus 260 | Zngers eon | vim  ien] M10¢ 530 [ {0K_S00Kohm Dual gang We | 1w € st 2-2m10M E1Z 2 3p
AFI4 14p | prrgs fap | TISGE e | eNime 2R | 7422 24p 7"3 130 | KNOBS for abave Blach or Silvarad 19p | 4W WW  10%  1R-IOR £12 B
AR lip| B M| TG Bo|fa el B wel G A
BEYS! P 9 | 2N3I04 92p | 425 Ep ' BANAN PLUGS
AEIT 14p | ppysy g | TISM 200 | 243705 12 | 7428 {13 ;::115 ;:: LS NS & B (Red or Blatk) 8p &
By fop| BVe: Mo | ZTD: teo | PNint joa | 1 e | H 32 Seruenaa | Pisaic | Onen | wiilizh | SSEKETS s
D { BFYSY {Ip 108 100 n ]
BCico 100 | BFYSS 3bn | ZTXico 12p | 2u31ce ae | 740  1dp | 74132 Q80 Choome | ‘oadr | meral | Comacis | COAXIAL PLUGS
8CI08 100 | MEI0 630 | ZTX300 120 | 2303 8| Tax  wp | INA IR i mano (L) 24y HE 2 CBUPLERS (1) 15
BCHWT 10p | pmyEd?s Jep | ZTXIO 14p MDIa120n | 233 360 Tien 1aon | i” mreres Wp 181 e 259
BCIB 100 1 MJESZO 620 | ZT302 78 | ENENIS 1900 | 7437 dép | So0ED 4000 {3-5mm 1o doe) [4 F CARAERIAL PLUGS
BCME 16p | MPFIC2 30 | ZTX304 22p | 2H3716 150p | 7433 ado [ ghidy Togf | Z'5mm Y L L - V0.
g ‘lgz 1?» MPF163 30p ZTx:u: :gp gzs:;;:::p ;4:2 ;gg 74156 1Hp
B | MPF104 208 | ZTX341 99p 2 B | 74 ® L(2p P
BL{5 13p | miFios 30p | ZTxhoo f5p | oNITa2ern | 7z Jsp [ 34032 1030 | MM PLUSS Mp. S 501::-::75 8p. COUPLERS 15p. (2 pin |pudaseaker ran. 3 8in
e R Edb i g R
.4 4] X504 G -] 4]
BCIEs 11p | GCIs 4l | ZTXSH 79 | 2MEAZ3 40p | 745 1806 ;‘::‘; wi’ PHONC PLUGS (ASSORTED colouts) 1o, COUPLERS fp.
BC110 o | OCas 520 | ZTX5% 180 | ¢NI%0 15p | 1445 133p ‘n 1 P | SOCKETS: SInSla Sp; Double Tp; Triple 10a.
BC1TI WMo | o4 35 | 2N708  11p | 2n3904 13p | 7447 q3pp | T4 T‘ g"."
BC172 10 | S¢az 35p | 2NT08 16p | oNatos 17p | Ta8  1dep | THITS 126n SWITCHES
BCI1?7? 18a | OCas 120 | 2NUIY 20p | 2M3906 11p | 7450  46p | 74180 1rdp TOGGLE: SPST " SLIDE: 1 A DP 250" o,
BC118 18p | OC4S 12p | ZN1132 26p | EN4037 150 | 7451 160 | T4182 426p : L IDE; X Dp 150y q e
BC11a 3p] QC?  42p | 2M1301 20p | ZN4062 120 | 7451  (Bp | 70184 130 DPDT 2p + manlalu P
Bcise :}v ggn S ] ‘03‘2} i 7:::3 ::gn PLSH BUTTON: meke o) break 15p
1 P 2 40 -] e | 7 1] .
BCtas b | Qr 20p | 261304 24p | 45334 A7B | 770 230 | 7415 4e%a | SUB-MINIATURE TOGGLE ROCHKER (while): BA 250v SP EhanDooss s
BC212 13p | OCie 12p | SH13S 240 ¥p{ M2 1ap | 74162 2000 | SP changeover 50 enire ofF2sp,
BCIIY 13p | oCer 15 | 2N1IG 24p | 435y app§ M7 Ve | Ta16d Zuon ROTARY WAVECHANGE: 1 Pole 12 way
BC214 950 | OCAI  20m | 2NH1307 240 | 40351 450 | %74 31p | 75194 1aop | SF onfofl Jp 2008w, 20029, 30w, 2016w, Ipide. dpidw,
8cyis 9 | OC1e 100p | 2N1893 300 | 40362 39p | 7475 s5p | 74198 2770 | OPDT (119 4pidw 24p
aCY40_ 8% 2 2N1990 ase d a0d0? 3o ! a6 ¥e L 3090 2700
LINEAR 1E'S uglglg&; 2750/DIODES | BRIDGE w:ﬂncs‘ TRAMSFORMERS LAMP MOLDERS/LAMPAS
] S0P A 120 10 4 5P | Primary 250v. Secondery v sizted LES HOLDER found fop, calours Re
Tne E=L rggg;EDMFClmnB "“ BY100 {gp)(Pleslic Case)| 500V 34 120p b;ir:w?ln Voits): ® Blue/Grean/Yellaw/While raquires i'!
723G DILIT PIMESSS Timer  §5p i 00V EA 120
T1C Baln DIL 320 Gpocs P Spnasep|BY1se ¥salladov 208l L 153p | B-0-8 (mintature) 1 0dmA Hp hale o
14pin DL B 1246 1sepl BYZI1 25p|1A 00V  210) 100V 104 “59 9-0-9 100mA wo MES HOLDER Heayy duly, round ren
TO% Mp|SL40A0 150m( OAS 3JopliA 800V  2%p|soov 104  1gep i 12-0-92 100m A Wp Rad. reaulres §” hole %p
747C 1aPin DIL 80p|SL4142 185D 5 a5 sp{24 50V 33p] é&:‘—&_m 8lso 24V }'xgmi nSgn NEON. 240v RED ccund top §7 hole 25p
T4BC Bpin DIL dba }gomo AM 1%0D16470 fopf2a w00V  40p] ZENER 4-0-24 4m Z0p | MEQN. As above bul with {" square
AB00 S AUO DIODES 30-24-20-1%-12-0 A B | RED tap 25k
L LU, asp/QAB  3pi2A KOV 48p| LT -0 2 1P | NEON. Ag zbove but with 4% savere
Cad8 20 2044 1135|0ans  10p|¢A 200V sag| 90 B0 2a 110p 25
EAJMD :;ga DA  pjéA KOV Tep gui—g::'h 590 A 1iop @reen lon L]
A3 P OPTO 6 v
CaMam 90 g} CTRONICS |QAN  ap[8A 200V 88p KNORS (To 137 sham
CA3NME T00! Mintions015F 170R] CAZK  ba|EA 800V o7pl ALUM. BOXES | YEROBOARD Pitch K1 Black Betntar 1ype o
CAW :m‘ CPID o] L X ?:;I* W ‘5sp o Calt I::Isn K2 Slim ublyered 1n inlum 1a9p
chln il Lol pLaoot  sa i P LY PO we oz 14 B it T

PIQRP1Z 530 | 0 a00s kol THY 4x2dx1y” p | Ehay » L P K3 Black 14" with ¢hrome rim 950
Cazi J5op(Opp g A RIsTORS | o dhp | Hrs Lp - pieNse . K4 Black wilh bright melsl lon.
CANBIE 105p! 01 g pgy 6o | PLIOOT 120 S5 ixzix2 50p | 3n34 2o e - imm dis. 1ta

A% SPILED TIL 200 (Red) [1M9T4  5(100% 14 0p|dxzx) e | A" dge Mg 104 W5 Black with mofal 1ap and skirt
LMI00 TOPS 1785 *'with socket 19p|1NADO1/Z ¢p[400V 14  43p| FROAZ] . fdd 2 fiumberad 010, I7mm 208
LMo 1838 Jron|nstir 350 ina00y  Tfeoov 1A sspl 8L e | 30T LT HE As K5 hui with biack pointer
MC 728 piBIL, socK:Ts TNA00ATS 1| 100V A 45p]40.4443"  80p | Phi of 36 ping 20p an skirt 20p
WC1309L 130p|a, 14, 1N4008F7 dp|400V 2A 55l 10a5x0” 1200 | Spal [see cutler s KT Tapeced Black wiih malal top and
ML1304P [ 50 sachl INMRE  SplB00V Pl 12481 | -3 n rasartlon 1eal L] shirt numbere mdia. 4]

1 160 l N Ta  95p[1248u3” 150m | Pl rl &) hirt bared 0-10 30mm d| mJ
— ==
- - .
MASSIVE CLEARANCE BARGAINS

Bargain component parcels contain Resistors, Capacisort, Potens
tiameters. Knobs, Rotary and Slide Switches, IF's, Tag Strips, Drive PUBLI SH ER!S
Drums, Coil Formers, Wire, Grommets, Relays, Pulley Whaels.

Magnet:, Trantfstar Panels. ere, Save yoursell £'s on these woell
sefected parcels, 6lb ner welght £1-00, p.p 50p.

Brand MNew wWire-wound Resisrors |1-7 watls, moitly Flasay ANNOUNCEMENT
GW3-1.1.5.7. Good selettion. 100 for £1-00, p.p. 20p.

Mullard Ferrice Cores LAY 50p, LA4 75p, LAZIOO SDp.

SPECIAL QFFER. Meraillsed Polyester Capatitors by Erie, Mullar . A n . 4
eo“'.';Y;t')lV’ in:l?dewm{lt}uvo_%rolsov ql%lsov. 0321160, 033“50 Due to production difficulties existing at

47{18 06Bf16 -1f18 V. 2160V, etc. This is = bargain R H- B

not to be mizsed. 100 for £1°50, p.p 2Wp, U the time this issue went to press, we
Assorted Capacitors, Silver Mica, Tubular and Dise Ceramic. Foly. i H
styrene. Tremendously 2ood selection. 300 for £1, p.p 20p. Strongly advise readers to check with
Please add B% v.nH M advertisers the prices shown, and avail-

1 er Only. 1= .
ability of goods, hefote purchasing.
XEROZA RAD 10,

]
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Practical Wiraess Clagsﬁied Advertisements

The pre-paid rate for classified advertisements is 12p per word (minimum 12 words), box number 30p
extra. Semi-displayed setting £10-00 per single column inch. All cheques, postal orders, etc., to be made
payable to PRACTICAL WIRELESS and crossed *“‘Lloyds Bank Ltd.” Treasury notes should always
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad-
vertissment Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon
Street, London, EC4A 4AD for insertion in the next available issue.

Aerials

GENUINE FULL SIZE

1TV,

18 element TV aerial 2%, ==
as used by leading & Colour

Guaranteed
Perfect Pictures
Save £fs, We supply

TV companies

FOF OHLY s
& this genwine UH.F
. !. aeial for oniy £2.20. can
Al u f4tad outside or inside,
Ouality made techmcally
advanced design_Precision
qridreflector eliminates ghosting.
Camplete with clamp, instructions
advice. Money Back Refund.
Wali/Caravan Bracket 25p. Best
Cable 12P per yard. Plug 40P & FREE
with order maps & channel reference
of Radio & TV Transmitters,
SEND DIRECT TO DEPT. PW1O
219 Mansfisld Rd, Nottinghem.

IMPERIAL TRAINNG uhu

). & A. TWEEDY LTD. Incorporating R. Balnes
Prices include VAT and Postage
Multibeams: MBM 30 £5-20, MBM 45 £8:35,

MBM 70 £14:25.
Parabeams: PBM 12 £4-05, PBM 18 £5:15, Log-
periodic £7-20.
Btereobeams: SBM 1 £2.65, SBM 2 £3:68, SBM 3
£5-30, SBM 4 £5-80, SBM 6 £8-75.
Masthead Amplifiers UNF or FM VHF £10-00,
Setback £5-50.
We are stockists of AMTRON KiTS and Bi8
ACCESSORIES.
VHF Co-ax 8p/m, Low Loss 12p/m.
Open Tuesday to Saturday 0900-1730.

79 Chatsworth Road, Chesterfield S40 2AP.

Wanted

TOP PRICES PAID for NEW VALVES
and TRANSISTORS
popular T.V. and Radio types.
KENSINGTON SUPPLIES (C),
. 367 Kensington Street, Bradford 8,
Yorkshire.

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. WALTON'S. ' 55 Worcester
Street, Wolverhampton.

EARLY WIRELESS receivers, com-
onents and magazines, details to
Eghnson Raffles, Haverbreaks, Lancas-
r.

VINTAGE RADIO MART urgently
wants to buy all types of pre-war
radios, literature, components, particu-
larly pre-1927. Box No. 116.

WANTED. One of each, new or good
S/H, PEN20, H20, SP20 valves. John
Benson, 258 Portland Road, South Nor-
wood, London SE25.

AVO. 7 & 8 any condition. Any quan-
tity. Huggett’s, 2 Pawsons Road, W.
Croydon. .

WANTED. Volumes 1-7 Practical Elec-
tronics and volumes 40-46 Practical
Wireless in perfect condition. Box 117.

HEATHKIT Hi-Fi MA-12 Power Ampli-
fier and USC-1 Stereo Control Unit.
Amberley 2237.

URGENTLY required Service Sheet for
“Sound” tape recorder Model 555 all
expenses paid. Box No. 119.

For Sale

COPPER CLAD LAMINATE
FOR

PRINTED CIRCUITS
Single sided 1/16” paper base—1-0p/8q. inch.
Single sided 1/16 * glass-epoxy—1-5p/sq. Inch.
Any rectangular sizes cut to your requirements.
Pltlaase send cash with order.
rice includ t

and 9
From: SIMTECH ENGINEERING LTD
VOLUNTARY PLACE

WANSTEAD
LONDON E.11. 01-530-4240.

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

PVC ADHESIVE TAPES Sgin x 11 yds
Black, some colours. £5 per 100. £40
1,000, samples. £1. North, 1 Elloughton
g:’;)?.‘{)%' Cottingham, Yorks. Tel: Hull

MICROPHONES: AKG D109, £12-65;
AKG D202EI, £43-45; AKG DI90C,
£18-70; AKG DIS0E, £20; AKG D224
£55; Sennheiser MD211N, £49-50; Senn-
heiser 'MD413N, £29-70. All brand new
and boxed. Send CWOQ to J. J. Francis,
(Wood Green) Ltd., Manwood House,
Matching Green, Harlow, Essex. Tel:
Matching 476.

VALVES, VALVES & MORE VALVES.
Large stocks 1930-1974, many obsolete.
Also available many types of tran-
sistors and styli. Price lists available,
15p. Cox Radio, The Parade, East
Wittering, Sussex. West Wittering 2023.

SOUND TO LIGHT CONVERTORS 3-
channel, 1-5 kW £18, 3 kW £25, single
channel £9; Sequencer £93; Strobes
from £19; Projectors from £24; etc.
Call or mail Aarvak Electronics, 98A
West Green Road (Side Door), London
N15 5NS. 01-800 8656.

CONNOISSEURS. I have_attic-rescued
back numbers Wireless Weekly (later
Wireless), seven issued in 1924, two
issued 1925, nine issued 1926; Wireless
World, six issued 1925, thirty-seven
issued 1926, three issued 1927; and mis-
cellaneous same dates. Offers to Box

wwwW americanradiohistorv com

Books and Publications

Technical Books —
RadioiElectronics

Handbook of Tested Transistor Circuits. . ....... £0-40
Radio Servicing for Amateurs. . ...« .. . ..nains £0-20
Boys Book of %rvstal Sets & Simple Circuits . . - - . £0-25
Television Timebase Circuits. . .......vvune £1-00
How to Solve Solid State Circuit Troubles....... £1.75
How to get the best out of your Tape Recorder .. .£1.50
Transistor Circuits Manual No. 2. ... .ovvvune €0-15
Jack Darr’s Service Clinic. «oavvunreviinniein, £1-35

Transistor Circuits for Modern Test Equipment. . .
Rad & Electr Colour Codes and Data Chart. .
Handbk of Transistor Equiv and Substitute:
Hi Fi, PA & Disco Amplifier Design Hndbk. .
Radio Servicing Problems . ..............
Electronic Circuits for the Amat Photographer
Handbook of Simple Transistor Circuits - .« « <« »» -
How to build Solid State Audio Circuits . ces
Sound and Loudspeaker Marual. ..............
TV Technicians Bench Manual .......
Radio Amateur Operator’s Handbook . .
Audio Amplifiers ... ... .0 0inen ves
Television Servicing Vol. No 1................
Television Servicing Vol. No. 3.
Television Servicing Vol. No. 4. ..,
Radio Technicians Bench Manual .. .
Servicing Transistor Radio Receivers. .. . .
1stBook of Hi Fi Loudspeaker Enclosures
2nd Book of Hi Fi Loudpeaker Enclosures. .
Manuat of Electronic Circuits for the Home. . .. ..
Modern Crystal Set Circuits for Beginners. ..... ..
Electronic Novelties for the Motorist. . .. .......
2nd Book of Transistor EQuiv. & Substitutes. . .. ..
Handboak of Electronic Musical Novelties. .. .. ..
Transistorised Novelties for Hi Fi Enthusiast .
Fauit Location Exercises in Rad.& TV Vol.1
Fault Locstion Exercises in Red. & TV Vol.2
Colour TV Picture Faults.
Practical Transistor Noveity Cir a
Boys Book of Practical Radio & Electronics. ... . £

Radio Receiver Construction using ICs & Transis. . £0-60
|Cs & Transistor Gadgets Construction Handb'k . . £0-60
integreted Circuits EQuiv. & Substitutes Hbk. .. ... £0-75

FFRREE T » %5 % 5k 5kt ok k4 A AN A KK

* ‘A 'Resistor Colour Code DiscCalculator’ ¥
* (Invaluable to the kean radlo constructor!) *
* OFFERED FREE ON REQUEST FORORDERS £3 anDOVER §

: PLEASE ADD 10% FOR POSTAGE & PACKING *

RADIO BOOK SERVICE
A0 Elwill Wiy, Bockonham BH3 2RE

UFO CHARTS.—Wave Prediction, 49p;
Daily Flight Pattern, 44p; Map, 44p;
TV UFO Detection, 2 Optical Circuits,
55p; Propulsion Tfleory, 55p; Gravity
Theories, 55p. Circuits: Transistor
1(\)Aptical, 66p; Radiation/Optical, 40p;

icrodetector with memory, LSI, 75{:.

. & E., Highlands, Needham, Suffolk.

Service Sheets

SERVICE SHEETS for over 6,000
models of Televisions, Radios, Transis-
tors, Stereo, Tape Recorders, Record
Players, etc., at_only 30p plus SAE
with free Fault-Finding Guide. Over
50,000 sheets in -stock for 10,000
models. SAE enquiries. Catalogue 20p
lus SAE. Hamilton Radio, 47 Bohemia
Road, St. Leonards, Sussex. Telephone
Hastings 429066.

SERVICE SHEETS, Radio, TV etc.,
8,000 models. Catalogue 20p. S.A.E.
enquiries. Telray, 11 Maudland Bank,
Preston.

m
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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 I
returned If service sheets not avallable.)

PLEASE NOTE
We operate a “'by return of post” service. Any
claims for non-delivery should be made within
7-days of posting your order.

C. CARANNA

71 BEAUFORT PARK
LONDON, N.W.11 6BX
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.
Mail order or phone 01-458 4882

Educational

GO TO SEA as a Radio Ofticer. Write.
Principal, Nautical College, Broad-
water, Fleetwood FYT7 8JZ.

Situations Vacant

Jobs galore? Tens of thousands of
new comPuter personnel necded
over the next few Years alone. 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 burcau—one of the
world's Jeaders of its kind—intro-
duces you FREE 1o world-wide
opportunities. Write or ‘phone
TODAY. without Obligation.

London
Computer Operators
Training Centre

T73. Oxford House

9-15. Oxford Street. W.1.
Telephone: 01-734 2874

TELEVISION

TRAINING

16 MONTHS' fuli-time practical and
theoretical training course In Radio
and TV Servicing (Mono and Colour)
for beginners.

13 WEEKS' full-time Colour TV [,
Servicing course. Includes 100 hours
practical training. Mono revision if
necessary. Good electronics back-
ground essential.

Next session commences on Jan-
vary 2nd.

Prospectus from: London Elec-
tronics College, Department A12,
20 Penywern Road, London
SW5 9SU. Tel. 01-373 8721.

C AND E EXAM

Make sure you succeed with an ICS home .
study course for C and E Electrical Installa-
tion Work & Technicians, Radio/TV/Elec-
tronics Technicians. Telecomms Technicians
and Radio Amateurs. 0

COLOUR TV SERVICING

Make the most of the current boom! Learn
the techniques of servicing Colour and Mono
TV sets through new home study courses.
approved by leading manufacturers.

TECHNICAL TRAINING

Home study courses in Electronics and
Electrical Engineering, Maintenance, Radio.
TV, Audio. Computer Engineering and Pro-
gramming. Also self-build radio kits.

Get the qualifications you need to success.’
Free details from: International Correspondence

Schools, Dept. 7328, Intertext House. London
SW8 4UJ. Or phone 01-622 991l.

772

Receivers and Components

ALLARD ELECTRONICS

Branded Components—Full Specification

TRANSISTORS |SCR’s Price) DIODES  Price
Price ea. ea.
ea. |CR81/056 0-30(IN914 0-05
AC1258/6/7/8 0-15|CR81/10 0-568 | IN4001/2/3/40-08
AD140/149 (-49|CR81/20 0°80 | 1N4005/6/7/80-08
ADI61/162 0-37|CR81/40 0-45
AF114/5/6/7 0-15 | CRB3/40 0-58
AF118 0-35|CR87/400  0-98 FREE
BC107/4/9 0-09 |CR816/100 0-85|INTRODUCTORY
BC147/8/9 0-10|CR816/200 0-88 OFFER
BC182/3/4 0-10|CRS16/600 1-50| 25 Metres
BC212{3/4  0-11|1.Cs Connecting Wire
BCY70/71/720-18 | TBA#OO 1-36{'with every order
BD};}/}/-? 8% free data (5 x 8m. in
BF 5, R various colours)
BFY50/51/s2/53 | SPECIAL
v OFFER
vz ops|  ZNAM4
MIEST)  o6g | BADIO IC || FULL RANGE
MIESTI 073 LEL Free Cirent {ynN7400  geries,
0C28 050! ZENERS Veroboard, Pots,
0C35 0-50| BZY8s 0-10| Caps, ete. ete.
0Cs3 0-20| All voltages Hend for Free List
TIL20% 022 | 3ZX A1 reries 8.A.E. please
2N2218 019|1-3 watt 017
2N 2906 013
2N2928 all  0-11 BRIDGE RECTIFIERS—
2N 015 rice each
2N3054 050 p.d.v. 1A 2A 4A SA
2N 3055 0-44 50v0-24 03§ — 064
24\'3_1'02/3/4 010 100v 0-24 030 064 069
2N3705/6 010 200v027 044 0-88 079
2N3707/8/0 010 400y — 049 o064 089
2N381% 0291 600v 020 — 074 —

209/301 BALLAROS LANE
LONOON N12 8NP
MAIL ORDER ONLY Telephone enqulirles:
01-445 5188 Cash with order. Add V.A.T.
Orders under £2 plus 12p P, & P,

NEW MOOEL V.H.F. KIT MK2
Our Iatest kit. Improved design and performance
plus extra amblifier stage, recelves alrcraft,
amateurs, mobile, radio 2. 3, 4, etc., this novel
little set will give you endiess hours of pleasure
and can be buiit in one evening. Powered by 9 volt
battery, compiete with easy to follow instruction
and bullt In jack socket for use with earphones or
amplifier.

Only £4-00 +p&p 20p U.K. only.
illustrated catalogue of selected kits and com-
ponents, 20p inc. VAT. P&P free.

ALL PRICES PLUS 8% VAT
Galleon Tradlng Co,
12, Burrs Way,
Corringham,
Stanford-Le-Hope,
Essex. $SS17 9DE

CRATA F.M. TUNER

Pack 1. Resistors 36p
2, Capacitors £1-70
3, Semi Conductors £5-85
% Inductors & filters £7:00

5. Chassis & hardware £5-00
6/7. A.M. Parts £3-65

TEXAN 20 + 20W AMP.
Pack 1. Resistors
2/3. Capacitors
B, Switches
8. Potentiometers
7. Semi Conductors
8. Transformer
9. Printed Circuit
10. Chassis
11. Cables
V.A.T. EXTRA
add 20p p/p etc. except transformer
(35p)

S.A.E. for lists
TELERADIO ELECTRONICS,
325-7 Fore Street, Edmonton,
London N9 OPE 01-807-3719
Closed Thursdays

pREEERR
SLENESR

l S.A.E. for free literature.

Precision Polycarbonate Capacitors
All High Stability — Extremely Low Leakage

440V AC (£10%) 63V Range

O-1uF (14" x$”)  50p £1% +2% 8%

0-22uF Q1x§") 59p | 0-47uF 58p 48p 36p

0-25uF (18* x §7) 62p l'Ou{" 66p 568p 46p

047uF (18" x ") 7ip | 2:2ul 80p  85p  B85p
0-5uF (1f x8) 76p | 47uF 2130 2105 85p
0-68uF (2”x %) 80p| 6- £1-64 £1-29

£1-09
1-0uF (2”x1”) Blp {10-0uF 2200 £1-60 21-40
2:0uF (27 x1”) £1-22 | 15-0uF 2275 2215 4190
TANTALUM BEAD CAPACITORS—Values avallable:
0-1, 0-22, 0-47, 1-0, 2-2, 4-7, 6-8uF at 15V/25V or 35V;
10-0uF at 18V/20V or 25V; 22-0uF at 6V/10V or 16V;
33-0uF at 8V or 10V ; 47-0uF at 3V or 6V'; 100-0uF at 8V.
ALL at 10p each, 10 for 95p, 50 for £4.

TRANSISTORS: | BC183/183L 1lp | BFY50 20p
BC107/8/9 9p | BC184/184L 12p | BFY51 209
BCl14 12p | BC212/212L 14p | BFY52 20p
BC147/8/9  10p | BC547/5568A 12p | AF178 30p
BC153/7/s  12p | BF194 12p | OC71 12p

BC182/182L 11p ! BF197 13p | 2N3058 50p
POPULAR DIODES—IN914 6p, 8 for 45p, 18 for 80p;
INO16 8p. 6 for 4bp. 14 for 90p;: 1844 5p, 11 for 50p,
24 for £1-00. 1N4148 Bp, 6 for 27p, 12 for 48p; 1N4001
$1p: 002 8p: 003 B4p: 004 7p; 005 74p; 006 8p: 007 8ip.
LOW PRICE ZENER DIODES—400mW, Tol. +5% at
SmA. Values available: 3V, 3-8V, 4-7V, B-1V. 5:6V, 6-3V,
6-8V. 7-5V, K 2V, 9-1V, 10V, 11V. 12V, 13V, 13-5v, 18V,
18V, 18V, 20V, 29V, 24V, 27V. 30V. All at 7p each.
6 for 89p, 14 for 84p. HPECIAL OFFER: 100 Zeners
for £5-50.
RESISTORS—High stability, low nolse carbon film 5%.
W at 40°C, {W at 7u°C. E12 geriey only— from 2-3 (2 to
2-2M (2. ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. BPECIAL PACK: 10 of each
value 2:2Q) to 2-2M Q (730 resistors) £85.
SILICON PLASTIC RECTIFIERS8—1-5 amp, brand new
wlre ended DO27: 100 P.I.V. 7p (4 for 26p); 400 P.L.V. 8p
(4 for 80p): 800 P.LV. 11p (4 for 42p).
BRIDGE RECTIFIERS 2} amp: 200V 40p; 350V 45p;
600V 85p.
SUBMINIATURE VERTICAL PRESETS—01W only:
ALL at §p each; 500, 100G, 2200, 470 Q. 680 ().
2:5m, 5m, 1k QQ, 2:2k Q, 4-7kQ, 68k}, 10kQ, 15k Q.
22k (0. 47k Q, 100k 2, 250k(2, 680k(2, IM Q.
PLEABE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COBT OF BEA/AIRMAIL.

PLEASE ADD 8% V.A.T. TO ORDERS.
Bend B.A.E. for lists of additlonal ex-stock Items.
Wholesale price lists available to bona fide companies.

MARCO TRADING (Dept. WI2),
The Ola School. Edstaston, Nr. Wem, Shropshire.
Tel: Whixall 464 (3TD 094 872)
{Prapra.: Mlnlcost Trading Ltd.)

INCOMPARABLE V.H.F. KIT

CV2—unique triple-purpose (Converter, Re-
ceiver, Tuner—Feeder) kit for the amateur

enthusiast. Fantastic transistorised performe
l ance, World Wide Saies. Complets kit of top
grade parts covers 80-180 mHZ with easy
build diagrams oniy £5 direct from makers or

JOHNSONS (RADIO) Est. 1943
SHAW ST., WORCESTER WR13QQ.

www.americanradiohistorv.com
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BETA DEVICES

FOR BETTER PPIXES

TEAREN Tl [1Ln Diaris & S
SCIaT/ 106 700C TO 90 030! IN9L4 e od

PR. a-40|706C D ILL. 0-30[ IN4148 0
BClaty 741C TOD 0-44{BY127 31

BCIOS 89} T4C D.LL. $-28 |IN4Gcl!a 008
BCIXRC [ Mol oMo lNlQQE}lfﬂ ]
Bclaiply oig| 1470 D LL. © 3 (INGEaT o
b | 0,71 pT20. J4BC D 1. - 1]

AFXesjaijan HRINUZE

o
=

QRO 5Watt Auslo | C. 100¥ [ 1]
BFT 018} Tha soo 1 60 |tvo4 1A
gg“!.lub‘-l 01: Data Irss with 134V o3
3“ wverF order, zENERS
H- BZYBS 3-3-
O30 DL, BOCKETY | Vo by 000
0-848 [14.Pla olp 1 Faa £
2 gz 15-Fin 014 G0y ¥ o186

L.ED.
0-24 All pricos 20p—Red 017
[ ] #1-00) iaclude V.AT. {LED, Clp 0-08
C.W.Q_ PLUS P.P. 10p TO
BETA RPEVICES,
49 THE RIDGEWAY, ENFIELD, MIDDX.

250mA Cariridoe Funes 147, 90p per 100,
Unusad Carbon Renlstara. 100 different 43p
your choice 70p par 100

Unuaed W/ %W Resistors—td0 ascosted £1-10,
150 Assarted Capaciler Mixture, I3,

l‘b_ & to 2BA Nut & Bolt minture Brasa 32p Steel
21

2|PA||op|od Potentiometars Unused £1-15.
Ex Gowérnment Standard Jock Plugs 4 for 53p.
Naw 6 voil 38 walt SBC Buibs 70p per doi.
Farphones Ex. Gaut. 70p per pair.

Modulator Speech Ampilfiar Unit lor Trana-
mitiars, New & Boxed 164" % 847 2 04, 8 valves.
Meter, Carbon & Dynamic Mike |nputs. £4-50
(Al postage Included in frice )

SOUND SYSTEMS OF SUFFOLK
78 Foxhadl Rd., Ipywich, Suffels tP1 IKQ

| Chilton Works.

|I Garden Rd,
For valve and R|§2rr::::‘1d. J
iransisterized re- TW9 NS

corders from £2 ea. .=

Super Constructar Pack, why nat reslock your
waorkshob wilh aur taleal bargain pack eonizinisg.
Twg 0° eal shaits. Two coublers, Two 2V ext
ghafta with ctouplers altached, 50 assorted
spacors, One font gach ol 2-4- and §BA Brass
atudding. (3H) 20 tag strles, Twe ‘TP i¥pe tram-
mer convarlors. 108 mixed sclf-daPplng Scraws.
Plus extra components free in evéry pack all
the abave ttema are brand new £OmimAenls.
Only £1-65p Posl wald.

Elsctra.Mech Products, 7 Chantry Avenum

Hidatard, Devan. Tel) 6820,

BRAND NEW COMPQONENTS Ly re-
turn. Electralytics, 15V, 23V, 30V
0-47, 1, 2-2, 47, 10 Mids.—4p. 22, 47—
at,p (50V—5p). 100—5zp (50V—Tp).
2290 sp (30¥—Sp}. Subpniniature head-
type tantalums 0-1/35V, 0-22/35V,
0-47/35V, 1/35v, 2-2/35V, 4-T/35V; 10/
16V, 22/16v, 47176V, 100/3v—{9}8> Mylar
Filmn 100V 0 ¢01. 0-0¢2. 0-005, &-01,
0-02—212p, 0G4, 0405—3p. Mullard
Tubular Polyester 40aV  E6 series,
0 001-0-02 0 0-033—0-1—4&. Mullard
miniatu Cﬁi’p ceramics E.12 series
2¢7, ]-Bpl .-471)1;.?2':%.1 5691-:}301}{,]—(?'5 h
Polysiyrene 63V, serjes pl.-
1310‘59{—21?. 1:200pf -10,000pF —3t p.
Miniature Highslab Carbon Film Re-
sistors W EI2 series §% IR-10MQ
{10% aver 1 Megohm)—Ilp. Postage 8p.
Prices VAT inclusive. The C.K. Supply
GCo.. 127 Chesterfield Road, Sheffield 58.

COMPONENTS GALORE. Pack of 560
mined componenis Mmanufacturers sur-
plis plus once used, Pack includes
resistars, carben and W.W., capacitors
various, transistors, diodes, trunmers.
otentiometers etc. Send El+10p p&op.
W.0. To: Caledonian Componeats,
Strathore Road, Thornton, Fife.

NEW COMPONENTS Post Free, 8%
VAT included. 2N3702, 2N3704, l2p.
Guest UPM 050 ;' W Carbon Film re-
sistors 1p each. Seven segment Com-
mon anade LED displags. 0 3in DL70T
£2-19, 0-6in DL747 £2-84%. Siemens
B32540 250V Palycarbanate 0-al1, 0-013,
0-022, 9-033, 0:047, 4p; 0-068, 0: 14F, 4P,
Triac TAG 250 400V/8A, Tip. D532 diac
25p. 300W Light Dimmer, £2-73. De-
livery from stack oOr your meomney re.
turned. GREENBANK ELECTRONICS,
94 New Chester Road, Wirral, Mersey-
side L&2 5AG.

MULLARD UNIVERSAL AUDIO PRE-
AMPLIFIER ready built and tested,
£9-70. For camplete data send SAE ta
Quantec, Mile FRoad, Widdrington,
Morpeth, Northumberland

GAS SENSOR TGS 105 with circuits
El- 9 post free. Baron Electronics, 176
Brookhurst Ave., Bromborough, ir-
ral, Merseyside L63 OPF.

LEDs. Red, green. yellaw. Sizes: 0-1lin,
0-125in, 0:16in, 0-2in. Mimxed bags all
sizes and colours. 50—£5, 100—£9 in-
cluding postage, VAT. CWOQ. Indi-
vidual t¥pes and larger quantities by
negotiation. Industrial Electronic Sup-
plies (Stackport) Ltd., 18la Brambhall
Lane, DavenDort, Stockport, Cheshire.

Ladders

MORE RANGES FOR
LESS MONEY ! .

AC(DC Multimeters tvDe Udd2¢ 2

o
A-DC 0-083A — F Randen by \?':'
A=AL D-2-3A - 6 Ranuen e
Y-DC 9 61200 V — & Ranges. '
V-AC 3-300 ¥ - 8 Ranges

. 500 Ohrm o S MOhm-
g8 Declbel —%8 Io+ 12dB
Becuraty & 2 1% DC. & 4% AC
Dimensions; 167 ¥ 83 3 B3 mm,

SUPERTESTEA MER ICE

¢ Flulds = 80 RanOant Plus
a lor ol accessorlen for
mearyremenia_of S00A-AL
100 AJDC. Temperatura=
—50C to +200C- Magnsllc
Aelds up fo 15 KGauss-
Phaze indigalor- ERT 25KV
leclrenic Voll Dhm= meter
3 T 32' Diode Testar elc.

Dimensions: 128 g 4 x mm
300 vrami-gokohm!s Ascuricy YR 50

1% DC. Aesk lor lrea catdiogus
~ Accasuagrian Extra

ALPHANUMERIC KiXIE TUBES B‘:l‘ﬂ't
he Alph
numeri¢ e "’-'_'_\\ /‘—-‘\\

fube hee the L —

whility Lo dlaplay

ali the (elters of |

lhe uwlphabet

numsrais 0 thiy |
2 and apeclai | !
alngie tubs | —ﬂ'!'”
From lhe stand- ofr ) i
raint ol bolh ST et
rsadebll iy

characlers In 8

T |

Mo

and
elecirical characleristics. the Alphanumeric
RILIE lube provides many unlgue benafite
Intluding J All DT oberzilon v Unlfors,
continuous llne characters af ®qual haigit

LADDERS 'Special Offer’. Unvarnished
triples. 8ft 7Tin closed—23ft lin extd.
£18-52 delivered, Home Sales Ladder
Centre (WLS2) Haldane (North)
Halesfield (1) Telford, Shropshire, Tel:
{1952-386644 and pay at the door.

Miscellaneous

PSYCHEDELICATESSEN

I% the anly way 1o deacribe the pasadivc ot
Freaky Qtar now avallible from Bofin

Look
HITS

Ko Licertea Exam Transmlitter/

ecelver i fL R L]
Yarlable rate  Bright Flask,
Pocket Min! Strabe £ 46

READY.MADE MORULES
Maxl-¥oll Spatk Generator {4
olts

Inch spark), 13 000 ¥ 1 LT
Expetimental Mini Draam-Lab-

oratary am
Sensillve ' non-anaramicsl elec

ironic Stathnscope e
Eiactronic "Volce-Thower' ]
Ghent Hunting Aid ne
Pecple Dotecior KZ 20
Experimental Water-Fore ey ]
Piychedells Meditat:on Aid E2-20

Bird-Walchers Ramole Monllor 320
chmt:lomcul Cross-Fved Ears

eviCa P
Syper Sound-Latchar Q2
{All pri¢as wnttuda VAT, packing & poatage?

Send remitlance to.
BOFFIN PROJECTS
£ Cunl:fle Road, Stanalelph
Ewall, Suirey
(Ma il order UK. only)
Or for mora delaiie, send 20p for Mste Dlua
free degion Prorecl sheel

GADGETS GALORE!!
Alarme — Tes) Gear — Musical Instruments
Timers = Audio = Digee — Seund Efects

W READY BUILT + TESTED %
Samele prlces: Sianal Injector £4-95
Signal Trecer £2-85
Prices Inciude Uf K. Poslade aqd Battorias
—Mall Crder Only.— 5. AE. listia,
G.M. SERVICES,
13 Westdale Road, London SEif 3BG

- Mem‘nrv \I,vnl\ almple sofld siate drive clicults

- Blllty In high amblent Hoh1—200 Tool-
famberts brightneas 4 Lond Iifs with no lows of
brightnrass % Character helghl 2§ in_

Frica only 99p each plus 18p PIP

SPECIAL OFFER -
The Sinclair Scientific. _
Logs, trig and arithe |c- _
metic. All at the touch |

of a button.

At Isal thera's a nocket calculstor

which glves you leg and 1rlg

tunzbions Inslantly, |

Fudl 32 function machine

Wiin the funtiong avallable on the Scientific
weybonrd, yeu can hasdle direflly logie, anli
logye_ stn and nresle, coe and arécon tan and
aréian, autemalie squaring. automalle Soubling,
%¥ {ngigding square znd olher voots), plus ol
courza, addition. aubtrachon, mulliblication,
divislon and any caleulstions based on them.
T-digh selentific notatfon, 20¢-decade range,
Réverae POLSh loglc and 25 hour batiery llls.
Senad for further Inlorenation £27+50

kdd 8% YAT to all iteras + 35p P& P
ELECTRONIC BROKERS LTD.
45.53 Pancras Road, London NW12QB
Tel: 01-837 7181

Synthesiser
Sounds
Supreme

bv Dew"r'ﬂ" (VAT axtra,

Famons Eits. eg. wes-was oofnpdeim
kil L35y, FuZz it o« dtau. P& P 25D
under £10. Riwg Modulator madules
£9 "Mistet Bamuman’ But Pedal
Undts and whole range ot Synthesiser
maodules, nrosica) novelties, etc. Cata-
logue 157 from D.E.W. Lid., 254
Ringwaod Road, Ferndewn, Dorant

wwWwW americanradiohistorv com

CRYSTAL EARPIECES: Bargain_30p
delivered. Partridge Electronies LAd,,
Broadstairs, Kent.
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® TREASURE TRACER
v M“ "I Metal Lacatar

| 1
|| ® Varicap tuning
@ Britain’s best selling matal
et A locator kit
. W.Iahs only 220z,
= ’F Speaker and sarphone operation
\ Knocks down to only 17in.
| ' Prebuilt search coll assembly
| ! ' Ministry approved design
| ® As geen on BBC1 and BBC2 TV
% | '™ you only need soldering iron,
screwdriver, pliers and snips
L @ Five transistor circult
Send s.a.e. for feafiet

£1 3'?5

PAPd dAT = L1

LANGLEY DRIVE,
LONDON £ PLN

[EILTET LECTHONIC
(Masl Quddas Dyl

it
You can build this reverse polarity proof

light for use in homes, gara; os. caravans, for
camping. or emergency lighti rym ng is
supplied: ths tubs, white enlm-llod metalwork,
first quality comPonents, P.C.8., Instructions. etc.

Price only £3-19
Ready built £3-78
Diffuser only 59p extra

Prices incivde Iid, screws, and V.AT
Post and PECKING 10p exira on ail ordars

By 4 b
by

by H*

ry

B opa e

by
by
o5
b
[3

PRHEFEERET

LAE LR R

ILECTROMICS DL "|"' AOCIATEE
ore

BI Bank B Waluall '.‘-‘|1 AL Plamre 32066

BUILD THE FM TUNER

STEREO

F¥SANDOWN

L@ @K

@PCB & Cmpnts Inc.TR &BOX . £ 26.3ZEI
@Push Button Unit.6 Position_ . £ 2.9
@METERS, Tuning & Level _ _each £ 1.50[0]
@Subminature Switches — set of 4f 2.6
@Cabinets & Front Panels _ _ _to order[q]
@VAT INCLUSIVE PRICES P &P zsp%
S.A.E. for further details (o]

FW ELECTRONICS. 40 TUDDENHAM RD,%
IPSWICH, SUFFOLK P4 2SL.Mail Order onlv[EI

ret— MINI ACCUMULATORS ™—m===x

2 volt MULTI-USE
Sealed Lead Acid Re-
chargeable c.m
Size L45e--1-4~ 117
x 44", 3 'o{’ £1:50

nc. P

Size GA2—1-7" x 13"
“, 3 for £193
Inc.P. &

GARFIELDS, 269 Rye
Lane, London. 8.E.18

I
t =

fil iHl‘Fl

murs/mx
HE LAMIN

ounds of SOLID =
VALUE

Wi TE lllllstf'.£29‘5 searr, 190
|kr1 ¥, CROZIER Rd
PLYMOUTH

AIRCRAFT TYPE servo position in-
dicator and transmitter. Can be used
for aerial direction indication. £1 (40p)
per set. S.A.E. for details and list of
ex-equipment components. Eldun Elec-
tronics, 16 Raven Road, Timperley,
Cheshire.

PRINTED CIRCUIT MANUFAC-
TURERS offer P.W. Project P.C.B.’s,
70p each. Also, Production, Design, Art.
work, Photogra hy, Electroplating,
Screen-printing, Tinning. Undertaken.
Estimates by return or phone W.K.F.
Electronics, Welbeck St., Whitwell,
Worksop, Notts. Tel. 635.

SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy
duty PVC faced steel, choice of 212
types, send for free list. Bazelli Instru-
ment Cases, Dept 25, St. Wilfrids,
Lane, Halton LA2 6LT, Nr. Lancaster.

HARDWARE SUPPLIES. Sheet alu-
minium individual sizes or standard
packs, drilled to spec. Screws, nuts,
washers etc. Fascia panels in
aluminium individual requirements.
Printed circuit boards, one-off or
small runs. Printed circuit drafting
tapes etc. 7p for list. Ramar Construc-
tor Services, 29 Shelbourne Road,
Stratford on Avon. Warwks. CV37 9JP.

SUPER SPACER PACKS containing 150
assorted spacers 14-3; at 12 long, 4 at
6BA clearance types plus 150 mixed
4 at 6BA screws, nuts, and washers to
fit. 600 brand new top quality com-
ponents for only £2-50 plus 20p post-
age. Lists 7p. Electro-Mech Products,
7 Chantry Avenue, Bideford, Devon.

AERIAL WIRE. High quali PVC
covered multi-strand copper, t 60p
(IOF) 75ft 86p (13p), 100ft £1 19 (15p),
150ft £1-77 (24p), 200ft £2-36 (26
250ft £2 95 (28p), 300ft £3- 54 (31p)
insulators 12p pair (6p).

brackets. S.A.E. all enqumes AI
Radio Components, 14 The Borough,
Canterbury, Kent CT1 2DR.

LOW COST I.C. MOUNTING, Lengths
of 100 I.C. pin sockets, 60p (p E
5p). Quanti rates, SAE details
sample. L.E. (MLEDS00), 20p each.
(post paid). P.K.G. Electronics, “Oak
Lodge”, Tansley, Derbyshire.

JOYMATCH A/B: Better than Big Set
performance from your transistor
radio! “Non-existent” stations come in
like local. Big saving in battery costs.
guality greatly improved. High rise

at problem solved. Refund if not de-
lighted £5-71. Partridge Electronics
Ltd., Broadstairs, Kent.

AUDIOSCAN, the ‘do-it-yourself”’
speaker mail-order specialists. High
fidelity speaker Kkits, chassis units,
sound absorbent, gnll.e fabric and
much more. Send p in stamps for
bargain list to; Audioscan, Dept. PW-7
4 Princes Square, Harrogate, Yorks.

LOWEST COST IC SOCKETS. Use
Soldercon IC socket pins for 8 to 40
Ym DILs. Make 8 pin sockets for 4p,
4 pin for 7p (at 300 pin ;glnce) n
strips of 100 pins: 100+ pins 70p, 30

50p, 1,000+ . Instructions supphed
10p p&p for orders under £2. Add 8%
y g‘ INTEL, 53n Aston Street, Ox-
ord.

MULLARD 10W RMS AUDIO AMPLI-
FIER MODULES. Brand new, for 24
volt 4 ohm operation. Tremendous
offer, absolutely no extra components
or hardware required. Supplied with
circuit and full data for simple opera-
tion. £2-65 INCLUSIVE. LTE, 46 Mine-
head Road, South Harrow, Middx. Mail
order only.

ENERGY CRISIS? The distant Radio
Station powers your World’s first
DX-CRYSTAL SET; general coverage,
with Aerial and Earpiece £3-56. Costs
nothing to run. Partridge Electronics
Ltd., Broadstairs, Kent.

P.W. TENNIS. 12.NES55. 16.7400
24.1N914. 2.BC108. £11 inclusive. Island
Devices, P.O. Box 11, Margate, Kent
CT9 1QX.

ANTIQUE WIRELESS ENTHUSIASTS.
For all your requirements in radio,
re-1945, contact Tudor Rees’s Antique
ireless Service. Retail sho now
open at 64 Broad Street, Staple Hill,
Bristol. Tel: 0272 565472.

www americanradiohistorv com

AERIAL BOOSTERS £3-30
We make three types of Aerial Boosters:
B45-UHF 625, BI2-VHF 405, BII-VHF,
RADIO

VALVE BARGAINS

Any 5--50p, 10—75p, 50-—£3-30 :—
ECC82, ECLBO, EB9I, EBF89 EFEO EF85,
EF183, EFie4, EY86 PCC84, PCCB9,

PCCI89, PC97, PCFBO. PCF86, PCFBOS.
PCF808, PCL82, PCL83, PCL84, PCL8S,
PFL200, PL36, PL8I, PL504, PY33, PY82.
PY800, PYBOI, 30LI5, EH90, PC88, PC86.
TV COLOUR VALVES
PL508, PL509, PYS00IA, 25p EACH.
Press Button U.H.F. Tuners—£2-50.
Rotary U.H.F. Tuners—£2-00.
PLUGS—SOCKETS
Price per item, in brackets for ten
CO-AX PLUGS 6p (50p) Socket surface
7p (60p), Connectors 4p (35p).
D.I.N. PLUGS
2 pin, 3 pin and 5 pin 20p (£1-65).
JACK PLUGS. Standard 18p (£1-50),
3:5 mm 10p (80p), 2:5 mm 10p (80p).
All prices include V.A.T. P. & p. 10p
per order. Money back refund. S.A.E. for
leaflet
ELECTRONIC MAILORDER
(BURY) LTD.
62 Bridge St., Ramsbottom, Bury, }

Lancs. Tel. Rams 3036,
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Head Officz and Warehouse Retail Shoo
44 WESTROURNE GROVE Z & | AERO SERVICES LTD. €5 TOTTENMAM COURT ROAD
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Tal: 727 54411213 When sending cash with «rder, please include 0- 15 in £ for postage and handling: Tei: 530 B4O3

Open ali day Saaerday

MINIMUM CHARGE 15p. No C.O.D. orders actapted

AC/DC MULTIMETER
TYPE U4324

¢ 33 ranges up to
3 Amps AC/DC;
1200V DC, 900V
A;’:. 50Dk(), 412
db.

Sensitlvity:
2062V DC;
OV AC

Accuracy:
+2-5% DC;
+4% AC

Movement is protected by silicon
diodes.
Dimensions 16579883 mm. Weight:
158,
PRICE: complete with test leads,
instruction manual and fibre-board
slorage case £%-75. Packing & cam.
£0-50.

MULTIMETER
TYPE U4323

Sensifvity: 20,0000V,

7 D.C. Voltage ranges 0-5-1000V
8 A.C. Voltage ranges 2-5-1000V

§ D.C. Currept ranges 9-05-500mA

4 Resistance ranges TkO-Tmi?

Built-in osciliator providing AF output of
1kHz and LF. output of 4654 Hz with an ampli-
tude of 1 volt minimum.

Dimensions: 140 X 87 x 40 mm. Weight 0-5sg

PRICE complete with fteads and plastic
sforzge case £7-70, Packing & postage £0-50

AC/DC MULTIMETER
TYPE U4313

39 ranges:
800pA ta 1-5A
AC

80124 to1-5A DC
7omy to 500V
oC

1:5V to 800V AC
MDY, O SF, 124D

Accuracy; 1-5%
DC: 2°5% AC
Senaitivity: 20K
/v DC; BV
AC

Mirror scale 86mm fong.

Dimensions: 115 x 215 x 99 mm, Weight 3-3lb.

PRICE, compiete with test |eads, service
manuat and steel carrying case £12-30,
Packing & carriape £0-50.

ALL THE ABOVE INSTRUMENTS FEATURE TAUT SUSPENSION MOVEMENTS
LPRICES ARE EXCLUSIVE OF V.A.T.
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engineer a
better future

say that this has boea the Best value for money T have ever obtained, a view
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S0 MUCH MORE - AND YOU PRY
LESS VAT WITH HENRY'S LOW PRICES

You can build the Texan and Stereo FM Tuner
FEXAK 20 - 20 WATT IC STEREO AMPLIFIERS

Features glasg fibre PC board, Gardners low field traniférmer, 5
6-1C"s, 10-zranuiszorg plus diodec, et¢. Designed by Tewas Inscrumenis & JOSTY KITS IN STOCK
enginears for Henry's and. P.W. 1972, Supplitd with full chatsis work,

17

detajled eonstruction h.mdl:uok and all neczuar{ parts. Full input and concrol (Pose et 15p each) Lop
Iacslicies, S!abllliz:ed suplei'. Overal! size 537 37w 61" mun.(opzr:ud Free AF20 Mana Transistor Amp, 581
texk sleave with every kit alse buile and AF15 Mixer 3-30

ﬂa 50 (GB POSt pard) wested £35) AF3G  Meno Trans. Pre-amp. 1 20

lif:
STEREO FM TUNER Feitures capacity diode tuming, lead and tuning meter :Egz g:;“ul':-rsw.p‘n:;\iﬂe} H

indicacors, srabilized power tyoply—maini opcrated High performance and seasitivity w-th for Microphone 4-88
Eﬂlquf sn;-un mﬁl-m-:nllc sterc® decoder. Overafl slze in tur sleevel S”d x 21" % 6" AFJDSH nta-e;m lifer i 768
omplare kit with (eak sleeve 1l buslr an: AFII0/2 Hana Amplifier (lor
ﬂl 00 (GB pDSt Pa’d) tesced £14:95) Stereo use rwoj 7-56 1
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! | 119, {-",‘;',fi‘{jgf'?:m, o
TRANSISTORISED MODULES ' Mgt S B eer 301
1] EXCLUSIVE DECTA Rl Iab g 2y
EF380  Quadrophenic Device 8:41
Tuners - Power Suppliers - Amplifiers M RELLY DAL AKERS ATEs  Fovehedeic bidhe
AMPLIFIERS {All singls channel unlesn stated} £Ep 12 warr spaaker | rweeter b Tes C"":‘"’d' i ”‘E 'hc" 10 B2
4300 voit 100 MVY OIF 3o OHM. 1210 MY /P Spetial Offer  1-35 | srstrens B in bussmidringe, ATES  Psrchedelic Lighe
2004 9 vole 250 MW O/P 1§ OHM |@|°°H{ P 2-70 Halinex domed HF radiaror 3 Contral, 3 Chan. 16-53
104 5 valr | wate GFP B_ 16 OHM. 10 My 1/ 310 plus  crossover. Built inuw 3 AT25  Windew Wiper Robax $ -8
304 % vole 1 ware QfP 4-8 OHM |o lep 395 wepesred cabiners size ATI0 Phote Cell
555 i1 volr 3 watt OIP 816 OHP‘I! 150 MV ;P FET IE‘x 12xa4lin, PRICE £19-50 Switching Lnit &1 69
S555T (2 volt | L o | wate OP B OHM, |50 MY |,P Srerea madule $- 95 pair learr. erc. £1-00) ATS0 E;)Dw Trn:sm Li o)
EIZ08 12 wvelc S wart OfF 4-16 OHH 25-60 M¥ | 510 <6 _"'6'3“1.‘.‘ f";
£08 24 volt 10 watt OP 48 OHM, J0-50 MV I,P 4-95 EMI SPEAKERS 1 AT 2200w Triac Light WS
slo 28 volt 10 watt O/P 8 OHM. |50 MV I/P 495 aTs Elmmr .SP-LC%"- .5
620 45 yole 10 wart O,F 4.8 QHM, 150 My |'P e.95 | SPECIAL ysemac Lapseny
Z4D 30435 wolt |5 wate QIP -8 OHM, 100 MV U7 345 | BIURCHASE GuUize mremaigjHnit foc BN
2450 45/50 volt 25 ware O P 48 OHM, [00-250 MY ||P 6-95 Miears, cec. 1.87
SAGZIT 24 volt 6 T' 6 QP 8 QMM 100 MY I/F Scereo module 1020 E(.':l inx 8 l:n :h;sosu spe:kers ﬂ;g:: Eleoqdl.l:e?:;ll:t:clrmaud
MPLIFIERS wit | arr. packing eixch or .
B T rol 3y E ST srat 8 onras, Seereo 825 | sopor) " i FM Fransmiteer 1u
50 Mains 5 watts 4 16 ohms. Mono &-30 4150 TE 10 warcs B ohms qwin cona £1:20 HFIS F™ Transis. Receiver R
SACIi Mazins 7 4+ 7 warrs 8 bhmi, Searen 1 rs 450 10 warts 4. 6, 15 ohm with Lwin twaecers HF310  FM Tunecr Unic '
C30 s 15 15 waitts 8 ohms, Seeren 14 95 and crosiover €3 -BS each HF12S De-luxeFMTunerisnl 26 - 24
CAOJS E‘m‘ Iy + it 1 8 &h 5 .93 EW iS5 8 ohm with rweeter £5:'25 HF3J0 Starec Decoder for uie
walr 31143 ms, JLlre® . Wacrc W e ' -
CTAQED 12voizd + J'w'::us ohms, iur;: 10-50 350 ‘.!IIJ :l:'( a, Isdnhm with [.I:;szr £7-H0 3, LN r;:rggﬁreoﬂ?g 1 1056
- o
;:‘u:::::'euas FM tuner (frant_end) ..iu, g 10-7 MMZ O/P -85 35p°-—':m' or 50p n:rbmn - ol T E:::?gitil::?c!ar)d f%f:g
Mullard LP [ 185 '3 7 MHZ IF unis with d. 450 |
Gorler Permability FM tuner Uront end) 1907 MKZ O/ 4“2 | PHILIPS 8 WATT ) A
FM and AM runers and decoders - 5.0
M (o 3) € olt tm tuner rss | FLUORESCENT ¢ HE1S5  BroadbandAerisl4mp.d- 10
U3 12 volz verslon (FM use_with D::od:r 1 All madals 795 UNIT P NYI0  Power Supply |60m/a
SDGQIIS:-r-o Oecoder for Tu 2, 12 valt ! fiteed dinls 7 95 =; GV Seab B2V Uastable é 27
SFG2H & vole sreren FM tuner supplied with 4 80 EXCLUSIVE L NT300 Professianal Seab.
?\O‘DZ gl".rl?ltSH\'lv-F?“H per e J inscrucrions I_} 95 PURCHASE Pawar Supnly 1317
4! 2 w
AT(;!'B”B voll ;ﬁlzunrlrulz.::l:icn:: el 12 95 Brand new Phllips |2 volr operated § ware LR ;;w" FER Bh 5 &4
A 005 (8) 912 volL Sieree decoder FM for above 750 fluoretccnt tube wnits (or standby lizhung NT305 Voltage Convertar 5 64
1062 12 wolt 5t=r=as decoder eeneral purpose 550 EB:\:L’J““ W'g" . %tl’: and inseructions | oagg Pees Pack AF310]
PREAMPLIFIEKR L P b
Sinclair Steréo 60 Preamplifier with contrals 6-7% NT3IS Eg]g:ov ac to 4-5— Oy
E{300 CaruTape/Mic inpurs ¢ wolt todulc 185 EXCLUSIVE _ 15 de. S00m/a 12 06
EI3'0  Seereo 3-30 mY mal cart @ velc 4-75 Moy AEl Curput Seage. |0y | $6
FFL Srerea 3 2 head 8 velt 485 | 5 WATT IC AE)  Pre.amplifier 3
A2 = Mag carr. mains
EQ2S ?‘1‘:;:0‘3..150 mv T:De.drh‘FliV 9 volc 5-95 AMPLIFIERS igi E::;l:rre:ewar } g:
Power Supplies Malns Inpur {° :hassls—rel: cased] Special purchase 5 ware ou,puhm ohm AES Asrable Multivibratsr |- 14
470C &{T39V WHA withad'rs 2-25  *PI10BI 9A 7680 load 30 vole max, OC gperation. complere | AES Manostabre
FS00 9 volt 500 M 320 PIZAH-I}V" V 7-15 with daea Pricc £1-50 guch or 2 for £1 85 Multivibrator 1
:1‘5.“1?'::\5 lféﬂii'?v 200 MA siaa SEI0IA 3 6PNV | arnp s:lbl‘iSfd LS Printed Clreuin Panels. 50p ALT R Gonerator 1 gg
*PI) Toy, § amp. 1-20 130 PiO7S 3r41{s'n 9/12¥ Lamp 4-20 | === QES e ) | e
P|S 28V. y amp 3 30 SES00A I-15 VOLT 0-3A seabilised SEl CCIRAler |08
<P10d0 i3 IA 470 7480 t7_30 625 [ine receiver transistor AMATELUR ELECTRONICS by Josty
SINCLAIR MODULES & KITS Fl"; UKtcplr.mnn d ::;\: TFI::UD?:E;;; Kir. the professional book fof chis
SINCLAIR PROJECT B0 PACKAGE DEALS {carr .lpackg 35p) 25p rach) amateur—=covers e subject frem
STBO Stereo praamplifier 1195 Ix Z4D STHO TYPE € wvariable tuning £2 50 basic orinoipals te advanced elec-
Audi¢ Filter Unit &:95 1 x Z&60S5TBO st 11 15 . ronic techhwquer. Compiecs with
Z40 IS5 wWace Amplifier 545 2 x Z&0 STHO PZB-crans 34-40 TYPE B <burcon push.button {adiustable) eircuic board for AE] ro AE \o (sce
Z60 25 Ware Amplificr 5-95 Sinclair Special Purchases £3-50 above) PRICE £3-30 (no YAT.
PgPowerSusnnllelsforls ) 4-98 ('Prc:,;;:’]w stereo preamp (6-F75 |
P Power Supplies (§ Tzb, poL ] FREE
for | :rz * T:98  “Project 805 Kit £19-95 {posc 15p) HENRY’'S HOME STOCK LISTS
pza p.,-m Suvvurs (5 Tabl 1€ 12 &W amp. €11 10 {post 158) ENTERTAINMENT CENTRES " Ne. 36
for | or 2 7-98 Cambridee Calcutater ki £13°50 Traridscors]
TRANSFOIHER FOR PZB  3-95 (poix Isp) Londaon walves|
FM TUNER 11:95  Sinclair Cambridee Memory £22 S0 354’6 Edeware Rd. W2 01402 SBS4 ertand ELors
STEREO DECODER 795 Cambridte Calculator built £17'50 376'8 Edgware ad. W2 01-723 2564 NS
1020 power amp kit T-95 {pest |5p} 371 Edgware Rd. W2 0l —02 9140 TJ" Lt
PZ2D power supply for | or Combridge Seientific byt £26 95 120 Shaltesbury Ave. W ©|-437 9692 h.-i;'b- ighting —
2 1.20 5-45 (post |5p} 110 Tottenham Cauet Rd. W1 ©1-580 1785 ,'Eng"w" i
TRANSISTORS/SEMICONDUCTORS 44 Boene Ook Bvay, Burns Ocke EAWAE gy yun | NG 17
B 51 bl
UK's largest sroekisus of branded guarantced devices at low prices, 150/4 Stacion Rd., Harrow, Middlesex  01-863 7798 Hi-Fi TV-Tape h
EXTRA DISCOUNTS 5 EauBment
A ISC Out of Town Send [arge iumped !
n¥ One cype, Ewrra 10 fer 12 [, 1% 35, 20, 108 | 156 Banbury Rd , Summercown, Oxford (0855 5igFz addressed  enve-
The above a1:0 apGlies co Mixed SNTY series |G 55 Gloucester p.d” EBrisesl 7 (0272) 45791 lape with afl en.
Get Your free srock hiat now—new '74-'75 edition now avaiiabie {Rel. Ne. 38). aulries

ISUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS 35741 10,55,AP0E0  yaT-uk

Electronic Centres

404-406 Electronic Companents & Equipment 01 .42 83gt| H/ Fi and
309 PA-Disco.Lighting High Power Sound §1- 7236963 Electronics
303 Special ofters and bargains store Cenires Open

- ANl maittn 303 Ed Road Sam-Spon
EDGWARE ROAD, W2 ) o <

Pricas carcect &t tine of preparcation. Subject to change without notice. £, &0 F
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