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NEW EDU-KIT MAJOR

COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.

Total Building Costs

£7 23 P P & Ins 4p.

(O\Lnuu T
(T 105 VAT I:p) yard of sleeving,

R o.‘

¥ 3% londspeaker ¢ Earpitce
way conncetors &t Volume coutrols v 2 Blider Switches
‘Tuoning

MW, IJ..W]SW Coilc v Perrite Rod & 8} yards
cte. Y l'arls priec list and plank 50p (FREE with parts).

BUILD THESE PROJECTS WITHOUT

SOLDERING IRON OR SOLDER.

% + Transistor Farpiece Radio 4 Big-
Transistor

Pull Amplifier & &
fer ¢ 7 Transietor Loudspeaker Radio MW/IAY
¥ 5 Transistor $hort Wave Radiv & Electrouic
Metronome 4 Elcctronic Nolse Generator
s Batteryless Crystal Radio s Ouc Transisior
dadle 9 2 Trausistor Regenerative Radio
+* 3 Transistor Reguacrative Badlo 9 Andible
Continmity Tester 9 Benaltive Pre-Amplificr.

% 24 Resistors 4 27 Capacitors o 10 Transistor®
Mica Basehaard ¢ 3 127

Condenser 4 3 Knobs % Ready Wound
of wire % 1

ROAMER
TEN

m incloding air-
oraft. 10 Tranuistors.
lei" 2 watt Fer-
zite Magoet Loud-
speakers, § Tunable
Wavabands. MWI,
MW2, LW, SW1, 5W2, SW3, Trawler Band. VHF
and Local Siations also Aircraft Band. Duilt in
Ferrite Rod Acrial for MY/LW. Retractahle, chrame
plated T section Telescnpic Aerisd, can be angled and
tutated for peak shorl wave and VHT listcning. Pral
Pull outpat using 600 mw Transistors. Car Aerial and
Tape Itecording Sockets. 10 Transistors plua 3 Liodes.
Ganged Tuning Condenser with VU  section.
Alreraft  Band. Volume
. Attrac-
in black with silver blockiog. 8ize
9 x 7% x 4". Easy to follow instruclions and diagrama.
Parts price list and plans 30p (FREE with parts).
‘Total boilding costs
(Overscaa P. & P. £1-25)

(+ 10% TAT 85p)

“POCRET
FIVE

3 Tunable
ALW.[L.W.
Band.

wavebanda.

saperscosilive  ferrite rod
serial, moving coil loud
speaker, aitractive Black
and  Gold Case.  Blze
54T s 1 x 33%  apprux.
Placs aud parte price llst
15p. (Frce with Daris)

Total Buiiding Costs
{Overseas P &P 1-25p)

£2-28 i é‘ep

(+ 10% VAT 2op!

Y FIVE

\\u-e'bands_ transistors
4 and speaker ms Pocket
Five Targer Cige with
Red Speaker Grilie and
Tuuivg Dial.

Pla]l! and paris price

Total Building Costs iy P il vl
otal Building Cos PP
(Overacas P & P 1-25p) £2 50 3

ROAMER

TRANSONA

NEW
SERIES

Build thiy
exelting New
series o designs

E.V.5 5 Transistors aud =

iodes.
Powered by 44 volt Battery. Forite rod aerial, tuning
condenser, volume control. and loudspeaker. Attractive
case with red speaker grille. Slze 97 x 53* x 21*
Approx.

Parts price list and Plana 15p. Free with paris.

Total Building Costs £9.73 FI&

AWLW

£1-45p) 1ns. 30p
¢+ 109 VAT 27p}
E.V. 6 Case and locks as above. 6 Transistars and
2 dloden. Powcred by 9 wolt battery Ferrite rod aerial, 3*
loudspeaker. etc., MW/LW coverage, Push Pull cutput.
Parts price List and Plans 18p. Free with paris.
Total Building Costs PeP
(Ovorscas I & I £1-25D) £3-60 1.5,
¢+ 109 VAT 36p)

E.V. T Cast and looks 1z above. 7 Transistors and
2 dioder. Sir warebands. MIW/LW, Trawker Band,
BWI, §W2, BWS, powcred by 9 volt battery.

Pull outpat. Temcomc aerial for ahert waves. 37 loud-
speskerml’mi price list and easy build plans 20p.

al £4-08 522,

Total Building Costs
(+ 109 VAT 400)

(Overscas P & P £1

(Overscas P & P £1-85)

NEW

ROAM
NINE A‘_\ '

WITH
V.H.F.
INCLUD-
ING
AIRCRAFT

Nine Transistors.
0 Tonable wave-
handa a~ Roamner
Ten, buidt (o
ferrite rod aerlal for MW/LW. Relractable chrome
Plated telescopic aerial for VHE and SW. Push Pull
autput. asthg GO0 mw transistors. 8 Transistora and
3 diodes, tuning condenser with V.ILY. sectlon,
sep..:-.ne o0il for mircraft, rmoving coil lomdspeaker,
volnme ONJOFF and wavechange control. Atiractive
all white case with red grillc and casrying strap.
Size 9§ x 77 x 24* approx. Parts Price list and
Ians 30p (FPREE with parts)

Total Building Costs J PP
(Ovcrscas P & P £1-85p) £6 95 Ins. Hp.
(+ 10% VAT 63p)

EIGHT Mk 1

NOW WITH
VARIAELE
TONE CONTROL

7 Tunable Wavebanda: ATW1, MW2, LW, W1, 5 W2,
8732 and Trawler Band, Bullt In Ferrite Rod Aezial
for MW and LW, Rctractable chrome plated Tele-
pegpic acrial for Bhort Waves. Push output asing
GOOMYY transistora. Car perial and Tape record sockets.
Sejectivity awitch, 8 transistors plus 3 diodes. Latest
47 2 watt Ferrile Magnet Loudspeakers. Air spaced
ganged tuning condeéaser. Volumefonfoff, tuning. wave
change and tone controls. Attractive casc in rich
chestont shade with gnld hlocking. Size & x 7 x din.
approx. Hasy to fcllow Instructions and diagrams.
Iarte price |lst and plans 25p (FREE with parta).

Total Bullding Costs g PP&
(QOverseas P. & P. £1-85) £6 9 Ine. 47p
(4 10% VAT 69p)

unils including
master nnit
to construct

Components incindn:
Tuning Condenser: 2 Volume Controls: 2
Bwitches: Fine 3* Tone Moving Coll Speaker: T
Birip; Ferrite Rod Acrial: Ratters Clipa: ¢ Taz Loards:
10 Transiztors: 3 Diodes: Relstorw: Capacttars:
Three ¥ Knobk, Units once constructed arc detachable
from Masler Unit, enabling them to be stored for
futore nse. Idcal for Scheols, Lducativnal .'mLhon(ia
and all these interesied in mdio constructi

Parts price Het and ph.n: 25p (FREE with paria)

Total Building Cosls £5,50 fnf ‘;313

Blider
erminal

(Overscas P & P £1-85)
4+ 10% VAT 55p)
(ase and looks

ROAMER SIX Criee

§ Tunable Wavebands: MW, LW, 8W1, W2, 8Wg,
Trawler band plus an Extrs Mcdium waveband for
easler tuning of Luxembourg etc. Sensitive territe rod
acrial and telescopic aerial for Short Waves. $in.
Bpeaker. 8 stages ¢ transistors and 2 diodes. Attracs
tive black case with red grille, dial and black knohs
with polished metal inserts. Bize 9 x 83 x 24in,
approx. Plans and parts price list 25p (FREE with

parts).
£3-98 iiin

Total Building Costs
(Overseas P. & P. £1-83)
+ 10% VAT 33p)

TRANS EIGHT

% VAT 25p)
8 TRANSISTORS azd 3 DIODES

6 Tunable Wavebands; MW, LY,
SWl, $W32, 5W3 and Trawler
Band, Sensitive ferrite rod acrial
for MW. and L.W. Telescopic
acrial for Short Wavea. Sin.
Bpeaker. & improved type trany-

(stors plus 3 diodes. Attraclive cas¢ in black with red grille, dial and black
knobs with pelished metal inscrts. Size 9 x 6} X 23i0. SPProx.

prox. Push pull

61a HIGH STREET, BEDFORD, MK40 1SA
Reg. no, 788372

ITenclogse£...........

Tel. 0234 52367

output. Battery lsar switeh for ext d haltery.life. Ample power to IN 2 TV E s o WPl epmd e i T T PR LA p R B Ao 0 O dE==rhpni CE
drive a lnrper speaker. Parta price list and plans 25p (FREE with parts).
Total Building Costs . PR Alddress s TN WS RE e e e D e s
(Overseas P & I £1:25) £4 48 Ius. 33p

o (+ 10% VAT, 44p}

- * Callers side entrance “‘Lavelis'’ Shop
* Opa 13-1, 2.30-4.30 Mon.-Fn -9-12 Sat.

(Dept. E.ES.) l




HOME RADIO {Components) LTD _ Dept. EE, 234-240 London Road, Mitcham_ CR4 3HD. Phone 01-648 8422 |

...there are over
8,000 electronic
components
WITHIN A FEW
FEET OF YOU !

That is, assuming you are on the telephone, and
that you don’t keep it at the top of the garden!

If you're not on the phone, the distance is between you and your nearest post box

The first thing you need, to enable you to get all your
components quickly, easily, economically, is a copy of
the 240 page Home Radio Components Catalogue. Apart
from listing the vast range of lines we stock, the catalogue
contains details of our popular Credit Account Service
and many other items of useful information. For exampie,
as there are several ways of ordering, several ways of
paying and several ways of delivery, the pros and cons of
all the methods are clearly set out in the catalogue.

We have the reputation of providing the best-organised
service ever offered to buyers of electronic components.
Of course, to make good use of this service you need the
catalogue. It costs 55 pence, plus 22p post and packing,
and when you receive your copy you'll agree it's the best
investment you've made for a fong time. Moreover with the
" catalogue we give you 10 Vouchers each worth 5 pence
against orders, an up-to-date Price List and a Bookmark
with a useful list of technical abbreviations.

Over 8,000 items Send off the coupon today. Your
Nearly 2,000 pictures catalogue will come by return post.

Only 55p.plus 22p F2EkNE

:
POST THIS COUPON Qo

with cheque or PO.for 77p.

‘--1

m the UK. and to BFPO addresses

Dept. EE, 234-240 London Road. Mitcham CR2

4
[ |

The price of 77p applies only to customers I
[ |
[(eepegpe s P T L L DL UL N g
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" MAIL ORDER COMPONENTS AND HI FI
DEPT. FOR THE HOME CONSTRUCTOR
RAUIu I.TI] H:‘YOBII!(D OCUR SHOPS ARE OPEN ALL DAY
LONDON FROM 2 AM. TO & P.M. 630 P.M. ON FRIDAY
1,16 &17 MAYES ROAD, LONDON N22 OTL sss 3206 2 (G T L BT PRI

(118

107 VAT TOB OODS & CARRIA 13 SOUTH MALL, EDMONTON, N.9 803 1485
x4 LOI.:DSPEAI](_E*.R - TRI-VOLT BATTERY ELIMINATOR mgﬂ%ﬂ XW‘APIEBR SWITCHES

A to quality pole WAy

T i BARGAIN BOARDS Erabies yom to work your transistor | Enabler rou te_work { 7 pole 2 wey

small size ls Import- ’m.,?u u'w“‘h this compact | 70UF, Traasistor Radio, | 2 pole S way

sot. Manufactored Components eliminator. Just by moving n ll1 Amplifieror Camette ete. | 3 pols 4 way

by EMLL for & well- Jct the vol g A B | from the 12 volt car | 2 pole 6 way

v e Aty galore for the you <an seiect the voltage vou require — 6w, 737 #apply positive of Deg. Bty

maker. Size: Tin. x |  ¢xperimenter [ ot gy e ol | et 4 pole 3 way
4in. Impedance: 8 ohma. Flux: Ex computer npprox tize: ,,!,,., - . OI)J-'B P;D]E‘]‘anli This eonverter mpplle_s 13p each. Pleass finec.
38,000, dlax. FYce range: SOz lo |  boucds with: £275p & 10p. P. & P. Same model guttably wired | 5 78 or 9 wolta sad is | p . & P.Tp ta 3
TUnbeatable, Price: §I-BU. Free : o e s R On ) F Vs I Rpro it ey i i
postage on this item. Capacitors and = Vay easy to it and a
FEESOERT P.300, DISCO GO usefal Transistors—at least 4 | “CRESCEET"”100 WATTR.ML.8. 200/2507 real money saving device 74
ROy [ 200 DISCO CGOR- | grapeistors per boand. ALIYEVREOS Ef ARELLFIEE IS JLM0A KA for £2.50 + 10p. P. & P. .
A control unit which when connec- 5 BOARDS 41-00, P. & P. Free Weo mpply- the th;v:e A odles Heavy dut; a

¥ contacts. 2,500 2 FPOTENTIOMETERS
ted to twin deckamalesa disco of for yon to bufld this Disco- | coll. Allnewanduhused D.F.D.T. | AL types I° and lcas diameter.
professional quality. ¥e supply & smart-front panel which incorporates | Grogp.p.A. mmpiifier into the m relays 80p + VAT, G BINGLES DOAL
m" r&'l;;d’ ;‘x::]:‘put LCkglp T‘:;mtf"lf‘"d“"" LC. constructlon. | capinet of your cholce. Free, Special quantity price: £40 5K Log or 5K
P .

The power pack Friabi e (iR L e roRU L BCRtRa A Prdige & THE POWEE ANP MODULE w___ it ;gﬁ Lin Less %gg
® Inputs include Mi¢. Tape/Cassette and Twin Decks. * Controls Include | &b nner : “ORESCENT 50K Switch BOE Less
Mie. Tape. Each Deck 2nd P.F.L. Full msl.mctlom are included with | o000 L 40 wave 300W BEAT BRFTR” | 100k lzpn. 100K Switth
every Pack. MONO = £14 plua 20p PP EREQ = 217 plus 20p lastaDtanecos Pﬂk into 8 ohm SINGLE 250K 2508 40p_
PP. Scud a B.AEB. for more information. (00w into 16 obm). F14%S, CHANNEL Doubie
e - s o soox Pole 500K each
STERE(Q /| MONC HEADZPHONE TWO WAY STEREQ carr. 45p. SOUND TO SWItCh M
VOLUME CONTROL EOX ADAPTOR LIGHT UNIT a1
Plug Bteveo phoncs Into thils control box Stereo Jack plug to two | 4 THE PRE-AMP MODULE Thia faatastle little box 24P“
a0d you then Incurporate a Pight and [ stereo ilne socketa com- | Wour control pre-amp. Vol | SPPROX. 47 x 37 x 23" when | yyp to 3 Pots. Fleass 2dd

left hand volume contrel and & stereof plctc with 110 mm of | pac Trente. Middle controls, | COBRCcted to the output of &
mong ywitch. Complete with stereo fack cable. For plugging two | Dasigned to drive most ampli- sound souree {rom i to 100 watts

!} d 2 m cable. sterec fnputs into one. A E.T. = prodosas a  psychedelie light

& “Dargain at £2. Pius J0p P. & P. Taryainat 859 plusip PAP. | 3556 cond g 17 D ftAES dusiny of up to 1000 watte

A e e : with -

LCOW VOLTAGE AMPLIFIER Fewonlyat £1-75 coutrol the unlt Is fosed and caa
§ tracsistor amplifier complete Plus 13p P. & P. POWER SUPPLY not harm yonr amplifier. :rlthl; :elde llz.slan'

mith wolume control. i sultable monm.s AL e &Y Bargsln at 4750 plos 10p T ’:h_“:cgm ey
for 9V d.e. and ac.
b L SEMLT S ) 2 CRESCENT ™ CATALOGUR i B s KAIRS TEARSTORNER o tiar el
ontput. M you are a constructor you | 09D Complete n"o’d'“g e c= Posed Pritnars 240V. Brcondary suitable for [4
Wit hlgh THT Inpot ihis am. | ahoutd gwn & teohmica! knowhalge | 5 70V @ somd. 63V G 1 is Current Obms
plifier will work as & record | Send 20p inc. pog‘“ edgers . A 1M 7000
player, baby alarm, to connect the three ready rn-ed_ ‘This transformer ix E AW Lsoln
etc., amplifier WINI LOUDSPEAKERS modnjes. A fantastic bargain. made to a very bigh 12+ 28M/

- b 2c-/ | 23* (5Tmm) 40chin — B0p Rach 1 you porchase all three standard and iz » i gy s3aMfa 1830

2}~ {S7mm) S0ohm — 50p esch medulea. £25. carr. 75p. Send mmall size: Zin X B0p each.
FPlease include 6p. P. & P.up 0 3 £ A.E. for turther details om 2%in % 2}in 83p Please include S5p P & P up to
Mini-Loudspeakers this or our ready bulit mqh.ﬁen plus 15p P. & P 3 Relays.
. i -
/ GIROC NO. 331 7056 SPECIAL RESISTOR KATS (Prices include post & packing) N
C.W.0. anly. P. & P. 10p on orders below £5 JOEI2 +W KIT: 10 of sach E12 value, 22 chms—IM, & total of 570 (CARBON FILM 5°%4), £3-65 net
Discounc: £10-10%, £20—I5°/g (except netitems) IOEI2 LW KIT: 10 of cach E12 value, 22 ohms—iM, s total of 570 §CARBON FILM 5%), £3-85 net
Export Ordcr enqumci welcome (YAT free) 25E12 W KIT: 25 of each El12 value, 22 ohms—I M, 8 total of 1425 ECARBON ALM 5# £8-35 net
Official Orders acccpeed from 30E iw KrRaaes gu B ohma "m.' oy ol 1320 THETAL FILM 55 ))sﬁ o net
EbeationinioovenamentiDenactmants 1SE 121w KIT: 15 af eah E12 wsluc. 10 oo 111, & votal of 318 (METAL FILM 3973, £13-33 net
ALL PRICES INCLUDE YAT _LGE12 2W KIT: 10 of each EI12 value, 10 ohms—!M, a toral of 610 (METAL FILM S5 £17:18 not
MULLARD POLYESTER CAPACITORS C280 SERIES i
250V P.C. Mouncing: 0-0LF. 0-0154F, 0-022uF, 0-033uF. 0 047uF, 3p. 0-0684%, CFP—High Stab Carbon film, 5% MPF—High Sab Mctal Fim. §%.

- 1uF. 4§p. 0-154F, Hp <22uF, 51p. 0-33uF, 8p. 0-474F, 9p. O- GBnF 12p. 1gF. | Y. Trpe Range 1-%9 100499 E00-99% 10004 Size mm
|59-|'5nF.23p.2'2u ", 26| + CF 22%‘2‘!:‘1 : 0';5 0-60 0-55 2 A4xT5
MULLARD POLYESTER CAPACITORS C296 SERIES s o £ 058 it
400V: 0-00| 4F, 0-0015xF, 0-0022xF, 0-0033xF, O- 0047uF 24p. 0-GO68.F, 0-01uF, I MFE  10.2M7 2 1-54 1°32 1-1 IxT
0 D|5pF 0-022pF, 0-0334F, 3ip. 0-047aF, 0-068aF, O-laF, #ip. 0-154F, up i ME lo2r2 2 1-43 12 0-99 43%10-8

1 22uF, 8ip.0- JJMF |29 0-47uF. l4p. | MF 10-10M 3 1-98 1-81 1-65 6-6x13
| IGOV 0- 0luF, 0-015aF, 0-0222F, 3p. 0-047uF, 0- 068‘(F HD 0-IuF, 4ip. 0-45uF, | 2 Mg jO-1OM -5 3-52 3-08 2-75 Bxb75
| S5p. 0-22uF, 5§p. 0 SSHF Sfp. 0-47uF Bfp. 0-68uF, 12p. { uF, 14p. gy
For value mixing prices, please refer to cur catalngue {price in pence each)
l MINIATURE CERAMIC PLATE CAPACITORS VAELUES AVAILABLE—E |2 Series only. {Net prices abnva 100.)
6&;:)22.27. 33. 39, 47, 56, 68, 82, 100. 120, 150, 180, 220, 270. 330, 390, 470, z PLiceR:
;60 o Bg.ﬂl. I;(d\} K5, 2K2, 3K3, 4K7, 6K8, (uF) 0-01,0-0(5, 0-022, 0-033, 0-047, PRESET SKELETON POTENTIOMETERS
P%:AY:STYRENE‘*CAPAC“'ORS 160V 5%, HINIA';IURE 0:25W Vertical or horizontal 6p each X, 2K1, 4K7, 10K, ete.
(pF) ID lS.n, 3%03 68 IDO 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, 5UB—H|N0 O5SW Vertical, 100 0 to 220K 3 5p each

{E.E.) 61 CHEDDINGTON ROAD, PITSTONE,

B. H. COMPONENT FACTORS LTD. | "t iaussacanse :

PLEASE WRITE FOR FREE CATALOGUE

Miniature Mullard Electrolytics | VEROBOARD o-1 0:15 | POTENTIOMETERS
1-04F 63V 64 &8F Iyétv 24 x 57 up 18p | Carbon Track 5K 0 to 2M &, log or lin. Single, 164p Dual Gang 46p. Log Single with switeh 26p
I.S“F :;V 6-}: 63:F o : 24 x 33 16p ]l;p Slider Pors. 10K, 100K, 500K. 30mm, 34p. 45mm, 47p. 60mm, 35p.
-5 32 x5"
274F 63V 63p  190sF 10Véip | 3E X3, 125 2i5 | DIODES | PLUGS. ELECTROLYTIC CAPACITORS, Tubalar & Laree Cans
3.34F 63V 6ip m“; %ggfzv 2f x 1* p 7p [ iN4001 85p { DIN 2Pin 12p] (uF[V): 125, 2/25, 4125, 4-7/10, 525, 8125, 1010, 10J50, lsns.
$-0.F 40V 61p |5°”F |6V6ip 2} x 57 (Plain) — 14p §°[N4002 75D 3 Pin 13p 1‘2163.‘25}25.25!50 32125, 50125, 166/10, 100]25, 61p. 50]50, 8p.
45 v e ISO“F 63V|5° 2‘,(31 (Piain) — 12p . IN4003 9p 5 Pin |80° 15p | (00 200125, 1lp. 250/50, l’gg. 500“0. Lip. 500125, 15p.
S-BAF 63V E1p m"F A P | 5 337 (Plain) — 22p § IN4004 95D td. Jack [44p 00!50 18p. IOOO'IO 15p. 1000 000/50, 40p. 2000/10.
B'O:F dov IZOBF IOV:ip Insertion tool £9p 5% l| IN4005 12p 25mm Jack Lip | 20p IOOOIIDU 90p. 000]25, 30p. 2030“00. 95p. 75001’25. I8p.
1OuF 25V ﬂg zzoﬁs lev s: Track Cutter 44p 44p [ IN4005 14p | Phono Sip | 2500/50, 62 1000!50. p. 5000/25, 66p. 5000/50, £1:10.
[ I04F 63V 64p  2304F 63vaip | Fins: Pke- 25 10p 10p §'iNSI4 7p | SOCKETS HI-VOLT 4450, 14p. 8350, 19p. 31450. 20p. 16/350, 22p.
[ 1SuF {6V 6ip  3304F l6vilp 7 ol INSI6  7p | DIN 2 Pin 10p | 16{450, 23p. 32/350, 33p. 50/250, 20p. |00/350, 60p.
. ISuF 63V 6ip 3304F 63v25p | TRANSISTORS BA100 10p 3 Pin_ 10 ISED PAPER CAPACITORS
| VEuF 20V S704F 6-4v9p | ACI27 iétp Boat2k 1zp | A 42p | 5 Pin 180> 12p | METALLISED PAPER CAPA
| TuF 25V 6fp  4704F 40V 20p [ ACI28 21p BC213L 12p 2447 9 | Sed. Jack Gip 250V: 0-05uF, G- IuF, 6p. 025, 6p. 0-SuF, 7*’ | F, ’f-' Soqv
’ 2F IV 61  4804F l1évise | BCIO7 1ip BC2i4L 176 | OA8L 11D | 2 5mm fack | o £25. 0-05, ép. 0-1,'6p. 0- 25.71p: 0 5 ¥p. 1000V 0-01, 11p.
| ZaE MoV €lp 6804F 40v25p | BCI08 i2p OC44  i8p § . 24200. 8p § Phona Sip | 0:022. 13p. 0-047, 0" 1. 15p. 022, 23p. 0-47, “P- -
u P 1000xF 16V 20p | BC109 13p OC7lL 13p |Integratad Screened ere. Metrs 6ip NEW KIT
: §3JIF 40V &ip  1000uF 25V 25p | BC145 12p OCB]  16p | Circuits Twin Screened Wire, Meure 12p | 5E12; W Menal Film 5% Lera
! &uF ?3¥ 8ip 1S00uF 6-4 15p | BC145 12p OCI70 Mp | ;A709C  30p | Stares Screened Wirs, Matre 12p | Low MNoisa MNew Resistors
\ iy P 1500uF 16V 25p | BCI82L 12p 543 33p | cA741C  55p | Connecting Wire, All colours, Metre 24p | with full colour coding. § each
P Z2004F 10v25H | BCIBIL 125 2N2936 Tip gAT23C £1 | Neoh Bulb, 90V Wire Ended 5for 24p fE12 value 100hm]IM  totad
w 63V 8p  3300uF 6:426p | BCISSE 13p 2ZN3702 MIp | ZN4I4 £1-32 | Panel Neon. 240V Red, Amber. Clear 20p | 305 £2-75 Ner >

= " m—y
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AUDBIOTRONIC Model ATM1 MODEL HIOXI 730X MODEL 500
Top value 1,000 30,000 apw. Over- 30,000 opv with
oy pocket multe load :v-r!:ﬂad pta”mjl-
530 60 300 600 ion, Mirror I'S
0110!50,’25%4‘1 000 1200V DC.12 60 - 0/0.5/2.5/10/25/
¥olt AC and DC. 120 600 1200V AC 100/250/500/ -
B curreot O-TMAS i 1000V DC,
100mA. Resistence. »A 0125,10,5/100,
0/150% ohms., 30mA 300mA. 1000V
Docibety - 10 to 2K 200K Ac o/smnus.fsm
+22d8. Size 90 x 2 Msa Ohm. 500mA 124 D
60 x 2Bmm, 1010 63dB. # Q/60k/6 megmo megohms
5:;:-]:1:: with | OUR PRICE £7. 5[] o DUR PRICE £ 1395 Carr. paid
OUR PRICE £2.95 PRP 15p I FEP 15p. Leather case for abavo £1.75
= MODE(SEE 300 HIOKI 750X VOLT-OHM-
v, Mi A
AUDIDTRONIC Model ATMS | icsie Dueciand MlLLlAMETE? i
protectio a anges: O
e £0/300/1206V D \Sr/eRanutor 150/
cose with edgwre 0/6/30/120/600/ 300 600/1.200V
ahml ad|us|menl_ 12 AC_ 03 3/5/15f30f60.'120/ - .‘—
0 3/157150/ 6m. mAS3 300/600/1 AC.
300 1200V AC, 600mA. 0/8k/B0K! Currem: o-:lorsmnl By
{2500 apy}, B00k/E Meg ghmz. ¥ 5!3'1513011501300 e
300/600 ' —20 1o ‘G?dB ASG/ 128, Resstence: (2

00V DC_
(2000 opvl. 0-300
wASO-300mA OC,

| DUR PRICE £7:50. PEP 150

0-!ﬂﬂ0k/‘3’30Mohms.
—10 10 +17dB. Ourput:

Resistance: x 10 &

% 100. ~10 1o +16dB. |
Supplied with Bartary
123t leads and darn
bookler. Sue: 127 x 73 x 29mm.

OUR PRICE £3.50 P&P 15

MODEL C1092 MULTIMETER
Foatures 5,000 opv
2 PR
?I?n:lmns. éegws;mgc
ohms sdjsstment.

(5,000 opv). OC
current. ¢ 309uA[
300mA. Resutence:
R x 10, R x 1,0600. —10 ta +18d8.
Compléte wath battery, test leads and
data bagklut. Swe. 120 x 73 x 28mm,

DUR PRICE £3.75 PRP 35p

MODEL TH12
ZOMOW. Owl:rln.!d
Brotection. Slide switch
saloctor, 0/0. 25’2.5[10’
50/ 150/ 1000V DC. oo -
50/250/ 1000V AC, 0f 3
S0uAf251250mA DC.
UfﬁlgﬂkaJ Megohms. —20 o
5008,

€0/120/600/1200V
} DC,

| uasza MULTIMETEH

High sensitivity . over

load otec\ed

A
. 3/6/15/60/150/
1600/300V AC.

Currem: 0.06/0.6/
(- IEUIGOOmABA DC
/300m.A

3 A AC Re-stsi' e

75/500 ohms/0.! 5I5f50!500k ohms/S
Mohms. Decibelsz - 10 10 =12dB. Size
167 x 98 x 63mm. Supphed comp-
lete with test leads, spare diode and
TErUCTions.

OUR PRICE £8.00

P&P 20p

0 3/6/‘51‘30/60!120!300\1 Accur-
acy 3% DC, = 4% AC. Sensiuvity:
5000009\1[)(: "5.000 opv AC. 4 inch
meter. Built in protectinn. Surgr 57 x
102 x 153mm,

QUR PRICE £11.95 P&P 40p

4

4

Ua317T MULTIMETER
High sensitivity —

instrument for field r/—\Ej

and laboratory work.
Knife vdge pointer,
mm, murml mlc. - T

0.5??.’5‘/ 10!25[50 100/250,/500/1000

0.5/2.5/10725/50/ 1004250/

500“000 "AC. Cu ! M
10/50/250mAS1/5, 0.25¢
05/1/‘5 IDISO/ZSﬂ‘hA[USnAC Flgs-
istance:  0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibets: 510 +10dB
Battery op'ratrd Size: 210 x 115°x

m"\:mh D fgs e e
OUR PRICE £15.00

PEP 20p

14341 Multimeter &

Jransistor Tester,

7 16,
e

Rﬁ 0.3/1.5/6/

/150/300/300V

DC. 15/7.5/30/150/
300/750V AC,

Current: 0.06/0.6/

C 5:2/6/20/5012001: ohmu/2 Mohms.

Battery ep-'nd. m;rhd complate
= gnze 115!215 x 90mm MYW
OUR PRICE £10.50

! F&VF 200

KAMOOEN HMG500
insulation resistance tester

deluxe carrying
case, batteries and instructions.

OUR PRIGE £19,95 PEP. 300

" HiDKI MODEL 700X
100.0000pv. Overlosd

Sro ecuon. Mirror scale,
30,641,211, 5/]/5[
12/30!60/120/300/

001200V DC.
_5/3/6/12130/60/ 150/
300/600/1200V AC.
15/20uA/2/6/30/60!
150/500m A/ 12A DC.

TMK MODEL TW50K

A6 ranges, muror i

3cale. N D

50k AC

OC Volts:

0. 251!.75!2 5{5!‘!0[

25/50/125!250/
Volts

'I.5f3/5!10/25150/

000 C
25/500AJ2.) 5!5!25/
50/250/500mA/S/
10A. Resistanca:
10k7100k/ 1 Meg?
10 Meg chums. —20 ta *81.5d8.

OUR PRICE £3.50 PRP 37p

ki 200K /M7 20M Obirnrs.
—20 10 +63dB.

OURPRICE£13.95  pap2ap

MOOEL U4311 Sub-standard
Multi-range Volt-Ammeter

Sensitivity 330
Ohmilc\lalt AC

0f300/750uA)
1.5/3/7.5/15/
30/75/150/300¢
750mA/1.5,

I75I'I 50/’300!750mvl1 563’7 5/1 5/

l 513 l75“5f304'75[150l3ml750\1

AC. Autom:tic cut out devce. Supp-

lied complwte with test laacts, mandsal
and test cortificates.

ODUR PRICE £49.00  parsop

S100TR MULTIMETER
TRANSISTOR TESTER

protection. 0.12f
uslzhzzaohzu/
DC. 0/6/30/

Transiztor 1evtcr vt msiras Alpha, Beta
and 1CO. Complsete with instructions,
batteries and leads.

OUR PRICE £15.95  par 26

Model HT10084 MULTHVETER
Overlgad protecied,
shock proot Cireuifs.

9.5uA Metzr with -
murror scale. Sensitrvity.

100kV_ Pol:ntv :hin e
switch. fa %
1-/50/250!

Volrs OC, 2, 5i10!50!
250/1,000 Volts AC.
DC resistence” 020/

200k/2/20 Meg. ohims,
OC currentz — T0/250uAS2.5/25/250
- AC current:=0=104. - 20

OUR PRICE £5.95 P&P 15p

U435 MU LTIMETEH G
.0000pv

T ' Overload
9 lE‘ . .
'l;il"e !!(‘I‘ Iémiel TZUX vom TRV 1251100 357
ity 250/500/ 1000V
JcTUTate MAakse DC. 25/10/25/100/
ggmxw&t’- 250/500/1000V AC.
51351001500/ T 50m Al S/EeA
1000V OC. 0710, . 8/25/100
50/250:1000V 0.5/2.5A AC_ Resat-
AC, D-S0uh/ ance: 0.3/3/304300k
2Z50mA. 0—20K/ ahms. Size. 205 x 110 x BAmm. Sup-
2 Megohms plred complete with leads, crocodils
UUR PRICE <lips and steal Carrying case,
.97 OUR PRICE £8.75 PEP 200
PP 200 U971 Clamp VOLT
| AMMETER
R — Far measuring AC voly
MOBEL PLA3E l.-g;lknd Cusren: without
20.000 opw pDe. 10g CitCUTE, Ranged: s
3006/800V AC. Currens: i
800Copv AC.
Murror scale ;‘xgéuﬁ’w%/x. 1e 28A3'r,
-6 2112/3071120 94 x 36mm, Complete
6§00V DC_3,30/ -sth carrying case, leads
120600V DC. and fuses.
5O/600A 150/ OURPRICE £10.50  rap20p
600mA.

10100K 1 Meg10 Meq O
GUR PRICE £6.07 P&P 15p.

U4323 MULTIMETER
20 v. Simple -
wmit with sudiof tF
oxcilator, Suitsble

for genaral receiver

05/2 sno'f'flzsnf E‘
500/1

25/10/1.)/250!"00/1@\/ AC. 0.05/
0.5/5/50/500mA DC, Resistance: 5/
S0/500 ahms/5/10/100% ohms/1Meg.
Battery nperatat Size: 160 » 97 x

40mm._ Supplied in carrying cise com
plete vvith test I

—1 genecal electrical

OUR PRICE £7.UU_ P&P 20p

U4312 MULTIMETER
extremely sturdy
instrument for

use_ 667opy.
10/0.3/1.5/7.5/30/
B0/150/200/600/
300V DC & 75mY
0/0.3/1.5/7.5/30f
BOHSOBquSOD.
200V AC, 0/300uAS
1.5/6/15/150/60/
O, S/EA

1.5/64 AC. 0/200/3%/30k ohmy. DC
accuracy 1%. AC 1.35% Knifs edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
AnSTrUCHioNS.

OUR PRICE £9.75 PRP ZSp

Everyday Eleetronics, June 1974

retes from 2 x 1.5V
battecies. Sixg 180 x 134 x 79mm.

OURPRICE £15.00  par a0p

TES0 HIGH SENSITIVITY
AC VOI.TM R
19 cagerts Goar
T
173£11730/100/
300V RMS.
Scpy - 1.2MHz.
40 to +504B

wapplied complete
with leads and
instructions.

QUR PRICE £17.50

PP 250

CIS PULSE.OSCILLOSCOPE
For display of pulsad
and periodic wave- |
Horms in atectronic
circuits. VERT. AMP_
Bandwidth: 1OMH: i
Senwitivity at 100kHz
VRMSImm 0.1—25;
HOR. AMP. Band-
‘width: 500kHz.
Senutivity ay 100kH?
VRMS/mm: Q3—2§
Preset wriggered sween
1-3000usec. Free running 20—200
kHz in nins ranges. ibrator

220 x 360 x 430mm. 115—. AC.

QUR PRICE £39.00  cam. paid

T'Eas VAI.VE VOLTMETER

volts 1 51500V,
Resistance up to

MOOEE AS.100D YOM
100.000 opv- -
Mirede scale.
Built-in meter
protection.0 3

12 60 120 300 -
600, 1200V DC,

D & 30120 300
600V AC.0 TORA

6 60 300mA
12Amp. 0 2K

200K 20t 200 Meg
Ohm. 200 1745

l_D!.IH PRICE £17.50 Pap 20p.

1000 5

200/2a0v AC

operation. Com-

glvlw with probe
instructions,

DUR PRICE £17.50

Mdmonal pl’nhﬂ available:
HV £250

PEP 30p

RUSSIAN ({16 Doubie Beam

OSCILLUSCOPE
S MHz pass i
Scpvn' V1 and ¥2
pl-h-m Rectang-
ular §” x4 CRT.
Calibrated triggaced
o from 0. .
to 100 milli-sec/cm.
Free runnmg 1ime
bae, 50 TMHz.
’B_.uult-m nm- bate

Suppiied :nmple te with all actessories
and Instructio; sl

OUR PHICE Eﬂ?.[]ﬂ Carr. paid

MODEL TE15
GRID DIP METER
Tnnsmormti 09«
ates as Grid

Oacillatar, Ah&mb
ticn Wave Meter and
Dscillating Datector.

KAMOOEN HM7208 FET VOM

Input xmpadm\ca m

Nagohms Ra

0/. 25!"2 5/‘0 50/
25110

1
50#250/’1000\! AC.
0/25uA/2.5/25/250

ma DC.
D/5k/S0K/500k 1S M
500 Megohms
OUR PRICE
£2100 PaP30p

LBl THANSISTOR TESTER
Tests 1CO s
PNP/NPN. Opvrim
trom 9V batt
Instrugtions mpplird

OUR PRICE
£395  PaP2op

ra
“DkHz—ZEoﬁH;
oy i coite S00uA
meter. BV gaturv
operstion. Size;
180 x 50 x Z0mm.

OUR PRICE £13.95

KAMBDEN 72 200 Multitester
?hw SENSItivity ¥

tester. 200.000 opv

Overioad pratected.

1,2mAlt ZDmAI

600mA/124

0f124 AC. -20 o

-GMB D/ 24 200k /
0 Magohms.

OUR PRICE £22.50 PpaP 300

MODEL AF.105 VOM
50.000 opv. Mirror
scale. Mever
protection.

© 33712 60120/
300/600,1200V DC.
0/5:30/120;
3001600 1200V DC.
0,30uA. 6"

60:300 ma
12Amp. 00K,
T/ 20m 100

Meg Ohms. 2010 -

OUR PRICE £12 50

SWR METER Model SWR3
Handy SWR meter lor
{ranemitter ghtan

ment, with butltin huld
nrevmh meter. Accusacy
527 Indic-

scale 5 section collapsible
xnur-m Size 145 x S0 x

uun PRICE £4.25 PRP 250
—_— e f ———

AT201 Dacade T

ATTENUATOR

Frogqu range O—
wor

LB4 TRANSISTOR
TESTER

Tegra PNP or NPN
transistors. Audio
indication. Operates
on two 1,5V
Is.unevi:.-sL Complete
with instructions eic.

OUR PRICE
£4.50 P&P 20m

200&cHz. Artenual
0—111dE, 0.148
steps. 600 ohms Input
power maximum 30dBm. Size: 180 x

90 x S6r.m.
OUR PRICE £12.50  paP37p

ALL PRICES
EXCLUDE VAT



Alsp see previous page

TRANSISTORISEC LCR AC.
BR/8 MEASURING BRIDGE

A now partabic
drdge ottering
axceikent & and
secyracy at law
cosl. Resistance -
& ranges 0.7
ohm-11.) megohm 1% tnduct
ance. 6 ranges- 1 microhensy 111
henries = 2% Capacity: 6 ranges*
10p{-1110 mfd = 2's Turns Ratio.
6 ranges 1:173000-1:11100 - 1%
Bridge Voltage at 1 000cps Cpera
wed from 9-volt battery. 100 micre-
amp meter indication. Size 71" x

S"*Z°QUR PRICE £25.00 rer 25p

PS100B Regulated POWER
SUPPLY UNIT
Salrd state. Oumut
6. Sot 12v DCup
1o 3 Amp. Meter ta
Thput 320,540V AC
s?’c; 100 x B2 x

159mmn.
OURPRICE £11.97  parasp

N

N,

Mazster and two sub stations. Can be

| PS200 Regulated POWER
SUPPLY UNIT

Solid stste, Variable
output 5-20V DC
.up 1o 2 Amp. Indo

pendent maters 1o
monitor voltage and
currént. Outpy?
220/240V AT
Size: 190 % 136 x

FBmm.
OUR PRICE £13.95

P&P25p |

TE16A TRANSISTORISEQ
SIGNAL GENERATOR
S ranges, 400kHz
10 30 MHz An
inexpansive
insrument for
the handy - m‘a‘!‘l
btrery Wiie
cazy t0 cead
l:all- 800kHz
moduiation. Tt
Size: 149 x 14% x 92mm. Complete
with instructions and lesds.

OUR PRICE £8.97

P&P 25p

POWER RHEOSTATS
High quality ceramic
conitruction. Wind.
fngs embedded in
witreous enamel.
Hesvy duty brush
wiper. Continuous
rating. Wide ran
available ex-gtock.
Smtie hole fixyng. X~ dmmeter shafts.

SKY¥FON 100mW

OUR PRICE £24.95 per pait
F202 Two Channel 300m\W
OUR PRICE £52.50 pes pair
P1003 Three Channel 1Wart
OUR PRICE £71.25 per pair

PEP 50p per pair

Not licensable for use in U.K
s Stlcaph Rt Bte FU Soe N

RUHG Reflex Horn Speaker
Built-mn driver

uni Impedence

16 ohms. Power

W"ther ang
shock protssted.

OUR PRICE £4.57

P&P 30p

| usedon desk or wall mounted. Comp-
|

lete with cable and batreries

QUR PRICE £5.25

LH02S STERED HEADPHONES
Light weight head
Phones wih

e plece‘s. ﬂ 16 ahﬂ'\l
20—

Cwnpleh mlh 6 &}
lead and plug.
UUR PRICE

£19 P&P 30p

PP SOp
—

HIGH QUALITY
ICDNSTRUCTIGN
| KITS
'WE ARE

| APPOINTED

i | STOCKISTS AT
(N | ALE BAANCHES

JOSTY

All kity are complete with compre
hentive e2cy to toliow instructions and
=ovsred by full guarantes.

Post and Packing 15p per kit.

£9.
AF3T0 Mong amphiler, £5
ATS Auromatic light control..  £2.58
AT2S Window wiper robot.... £5.
AT30 Photo cell switch Uit
ATSD 200W triac tight
dyvmumer/speed control ...
ATSS 2 200W trisc light
dimmer/speed control.
ATEO 1 channal Tight con
ATES Jchsnnel II'hY conuol.. E‘H 55
GP304 Circurt bosrd... . E4.94
GP310 Staren pea-mplilier
for use with 2 x AF3Y

HFE5 FM trensmriter
HMF75 FM rocciver,
HF310 EM o €158T

HF 380 tw/vhf aerial amplifier
HF395 brosdband aerisl amp. E1.

LF380 Ouadraphonic devece.. E'I‘I.’
M160 Multivibestor. -
M191 VU Merer. £l 5!

1192 Stereo balance méter. ..
M1202 Teansistor tester. ..

£4 97
[+ X113

JE1018 Deluxe Mono High
Impedence Headset.
Sensitive magnetic

headser with soft ear =
pads. Impedance 2 600

ohms (600 ohms DC).
Frme%rmm

Bulk quantities avaitablc.
25 WATT 10s25/501100/250/500/
1000-2500 ovns £1.15 P&P 105

50 WATT 10/25/50/100/250/500/
1000/2500/5000 Ohms

MODEL TEZ0 RF SIGNAL
GENERATOR
$ix bands, 120kHz—
2B0MHr, Dual output
terminals. Separste
wariabla audi0 outpur.
Accutscy * 2%, Audio
output to BYV. Power r
1 125V, 220240V A
= 266 x 160m
laads etc.

OUR PRICE £17.50

item
S:ze 193
m, Cnmpluu with test

PEP 40p

£1.62 pariop

100 WATT 115110125/50/100/25nl
500/1000/2500 Oh

EZ 34 papisp

TRIO 9R59DS RECEIVER

AUTO TRANSFORMERS
0/115/250V. Step up or §tep down.
Fully shrouded

-T£-200 RE SIGNAL
GENERATOR
ALCurate wide range
wxgnat ganerator
coverng 120 WHz.500
MHz on 8 bands, ]

Directly callbrated 2 N
Varisble A.F. < 52T
atteumtcr sudio output, Xual socker
10¢ cakbration. 220/240V a ¢
Brand new with instructions.

Sire 140mm x 215mm 1 170mm

Four hands g 550kHz 1o 30
MHe conunuaus and eiectrical band-
spread en 10, 15, 20_ 40,and 80 mrrs
8 valve plus 7 diode cwxuit. 4 10 &
ohm output and phons |ack. SSB-
CW, ANL, varisble BFO. S Motar and
saparate bandt soread eial. IF lhreg-
ucncy 445kHz, sud+o output 1% watL
Variable RF and AF gain esnuols
115/250V AC, with inatructions.

OurPrice £42 .50 S22

0UA PRICE £2.25 PEP 30

NT10 Stabilised power supply

100mA, 9V - .15

Nnoo Statitiscd p. supply... E12.51
05 Voltage converter.... EA50

NT315 Power su Dgniv 240V AC

tod 5/15V

Amateur Electronics by Josty-Kit,

the professional book for the smateur

—covers the subpct from basc :rm-

cipals to advanced sigcirone te

ues. Complets with circuit bosrd fw

DHO2SSTEREQ HEAOPHONES
Wonderful value
and excellent
performance
combinod. Adjust-
ablz vead band
Impedence 8 ohms.

12,000Hz,
Complete with
Tead and plug.

QUR PRICE £250

PRP 30p

AET 10 AETOL

OUR PRICE £3.30 ino vam
PRP 250 plus VAT,

AET 100mW ootput stage___ €1 3¢
AEZ Pre-amplfiefvem.. evreea
AE3 Diode receiva ... £1
AEA Flasher

AES Astibis multivibraror—.  95p
AEG Monottable multi-rigator
AE7 RC genardtor, o eersriene 97p

AER Bass filtor. 90p
AES Trebie filter. .. 30p
AE10 CCIR filte $0p

TE1035 Stereo HEAOPHONES
Low cost with exc-

elignl réaporse. Foam

rubber eareups Adjust-

able headband. 8 ohms.

impedence. Frequancy

respanse 25Hr - 18kHz.

Complgte with eable

sowaTTs £2.715 parigp
wsowatts  £3.50 capagp
300 waTTs  £4.50 pap 23
so0 waTTs £6.99 erP13p
1000 waTTs  £9.50 PaPa3sa
1soowatTs £1250 pard3p
wsowaTTs £2095 papsop
sopowaTTs  £44.95 papsy
CP1 10 CHASSE PUNLCH SET

D_Uﬁ P.[i";E g L Carchally machined tog gﬂde steal
Comw‘urzhammn!ﬂclw-'h q”apé'
ARF 300 AF/RF SIGNAL e
GENERATOR OUR PRICE £3.00 PRP 40p
Compae by YAMABISHI VARIRBLE
portsble. AF gine YOLTAGE TRANSFORMERS
:I:.‘AF “::20 Exceilem % 6Ty 41 bow COpL. Input |
wrave 1BHS 19 100k tput 0-260V.

Hz. Outpui Square/

Sine wave 10

P> RF 100kHz to

200MHz. Output =

IV maximom.

m/uov AC operation. Complete
ingtructions and lesds.

OUR FRICE £28.95

P&P 50p

MODEL SZ’BD BENCH MOUNTING

1A £10.50
254 £124
SA  £17.50
8a £3035
10A £33,
124, .
20A {8500

MODEL MG 100 SINE SQUARE
WAVE AUDID
GENERATOR

Range 13-
220.000Hr Sina
Weve 19—-100.000 Hz Savaie Wave.

Output Sine or Square wave 10v. P. 1o P.

Size 180 2 50 x JOmim.Operation

220/240v AC
OUR PRICE £19.95 P8P 37p

£95,
40A £120.00 150p "
MODEL S260B PANEL MOUNTING
1A £16.00 30p
25A £1200 350

240° Wide Angle TmA METERS

MW 1—6 60x&0mm

£650 -PaP 15s
MW -8 80x80mm
£680 PuPisp

PALID -
BELTEK W5400 CAR
TRANSCEIVER

Solid s1sre mobile transcerver for 12
volt DC neg. Tvansmits and receives
on any 12 of 28 channels between
144 and 346MHz. Power output 10W
and TW switchable, Comtrals: On/offf
volume, squelch and channel select-
or. tnternal 3" speaker. Complete
with dynamic mic. PTT switch. three
seis of crystals for 144,48, 144.6 and
145MHz, mounting bracket zng ins-
tructions. Size: 150 x 70 x 220mm.

OUR PRICE £75.00  rep 500

and stereo jack phig.

QUR PRIEE £2.60

P&P 30p

SPECIAL BARGAIN !
i STEREOSOUNE SPEAKERS

Marnched p-l of
steree bookshell

SHBDV MONO/STER

HEAGFHO

Volume :onlrol or

each channel. 4116 chma
impedence. Frequency
respange 20Hz —18kHz.
Comptete with 1011.
coiled lead and Tack p

O0UR PRICE £4. !7 PaP :mp

—

BHO01 HEADSET and Boom
Microphione

Mwmg coil. Ideal
for language
teaching,

com muni-

catiory e1g.

36 ohms. Mic

HITACHI FLUIORESCENT
LANTERN 11501
A portable batiery
Gperated luntern
ideal for hame,
motonng, camping
atc Approx 197
18il Prowdes
Brilliant light from @
1 Sv betteries (D01
supplied]
OUR PRICE £7 90
BLP 25p

z

i =

r\] |

rophone impedence 200 ohmi

OUR PRICE £595 PAP 30p

watts re:k.
Complete with
DBin lsad.

QuR PRICE £12.95

PRP SOp

SPECIAL
BARGAIN
e s e e N EERG I SON
3406 HI-FI

SPEAKERS ['

;ggh walny Z w:v wvakvv wn-m:.

Size: 550 x 340 x 255mm. ml
Wood grain finsh with black frones.

OUR PRICE £25.95 pr. par 1
:M TUNER CHASSIS

EMI LOUOSPEAKERS .
Model 350 33 x 8 with %
ynqm twocter/crassaver. B
ODOHzZ. 15 watts I
RMS Alalfablu 8or
15 ohmx.
OUR PRICE
£7.50exch PaP37R
Modal 450 13 x 8 with 3
twin nwecterforossover.
55—!3 000H: B watts -
Bor 15 ohms

MCAZ220 Automatic
Volugg Stabiliser
Input

376 250V AC. Outpuc
120V AC or 240V AC.
200VIA @ung. PEF 500,

CUR PRICE £11.97

BV B5 Vernier TUNING DIAL
App. 711 ratio planctary
drove vernier dial. Log
scafe O— T8O degrees.

117 x 41mm. d

0T55G DIGETAL CLOCK

OUR PRICE £3.62 cach P8P 25D

Am !punnleed most_smplifiers,
Opsrates on 9V battery. Covars 88—
1 Hz, Ready built, ready for use.
Fanimne vifue far maney,

OUR PRICE £5.95 P&P 20p
i m—— e

Model A1018
FMTUNER

MECHANISM ~ =3
Features
24 hour
alarm

alarm -sleep switch. Hluminated rot-
ary dial with hours. minutes and scc-
onds. Automaticatiy turm off radio,
TV, light otc. and with aulo switch-
Tng wilt l&lm on again when requited,

1]
knob and coupling. %* diam, shaft

QUR PRICE £1.62 P&P 15¢

24 Al Switch rating

SPECIAL PURCHASE y
LIMITED QUANTITY!

Tarngy 12°0R/8

Bass Speakers

8 ohms 30 watt

He vy duty. wical

forkh FI P A

Group
OURPRICE £12 50 5
" FAP S50p

OUR PRICE £5.95 PE-P 30p

6 tanmustor high
uality unit—
q iF stages and
doublé wned
dreriminator.
For use with mogt smplificrs. Covers
B8 - 108MHz. Powered by SV battery.
DUR PRICE £13.50 P&F 30p

Stereo multiplex adapter £5.965 exirs.

ALL PRICES
EXCLUDE VAT

‘Lyeryday Eleclronics, June 1974




SEW) CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

Oyer 200 ranges o stock—other ranges to order. Ouaatity discounts available. Send for fully illustrated brochure

“Hems with astesisk are Moving Iron
CLEAR PLASTIC MODEL SOG40 ! A ) M M
S 85 x Gamem type, all others are Moving Coil CLEARPLASTIC MQOUEL MR &sP
S0uA .. . £3.80 . | CLEARPLAST!C MDOEL SD830 500l . 2395
100uA .. E375 e Size: 110 x B3mm ;gguu: £385
200uA £3.70 S0uA £a 30 — | E3a s
£3.65 100uA £125 et =) £375
= 50.0-50uA £3 85
i EouE L) | 100.0.500uA .. £3 80
£370 - 500u A £315 SOD.0.5000 A - =
E385 50u £4.25 Er el i X
£3.65 1000 100uA . §420 — ot
£3.65 ImA €310 01m £3170
£365 10V DC £3.65 | EmA £410 S 430,
£365 20V DC £365 | 10mA £110 10 As {370
£365 =gy DOC £365 | S0ma f410 10V DC £310 A £320
£365 300VDC_. .. {365 | J0OmA £210 20V DC £a00 | J00mA £3 70
£3.85 15V A . £375 | 800mA £310 S0V DC ga10 | S00mA iy
o £366 300V AC £375 | 1ADC 310 300w 430 | 12 D% P Y
o {385 VYU Meter £3.90 | BA DC £110 15V AC £ hoch
R - 0 L8 RWNAL AR adec ¢ -8R
£4, & ten R
CLEAR PLASTIC MOOEL SW100 = - . 204 DC . £3 80
Size: 100 x Bomm | CLEAR PLASTIC MODEL MR 45P 304 oC £385
S0uA . £4.50 SiZES0ooma] v £3 70
100uA = £4. 50D Sua | 10V DC £370
S00uA £4 30 | 2oo:A 15v OC £3.70
50.0.50u& £4.50 200uA 20VDC . . £370
100-0-100uA - £4.45 500uA. 5OV DC_ . £37
imA .. . . £a30 50.0-50u 150V DE . .. £370
34 o fa0 JBSINA" BAKELITE MODEL S80 E ;
A - £4.30
8o | O Ea3o 150vAC £445 | TmA Sne: 50 x 80inm L b
Y ~ .. £830 300VAC . £4 45 A
300VDC .. .. £430 VU Meter £4.90 | 10mA 50uA | £4.50
- - 50mA . 100u A £4.45
EDGWISE MODEL PE70 S Rl f: +
Size: 30 x 34mm 1: gg 1o%o,1omn £4.40
r ¥ m . £4.20
el s | Yovoc £295 1A AC - #2%95| 1ADC 520
2000A £4.05 v £295 5AAC T f295| SA0C £420
00uA ~  ryso 80V OC . £285 10A AC - £2 20V DC £420
R0.050uA £310 | 30ovoCc. . £295 204 AC " £235 1 50V DG £4.20
100.0.100uA.. £4.05 1BVAC _ . £305 30AAC . _ " £2855 Jggz R‘é ol
Sy 2 CLEAR PLASTIC MODEL MR 38P Vumes~ © €470
300V AC . .. £395 | It
VUMerer.. .. £4.30 Size” 42 x 42mm T U AT 7
A E “{ soun rerhrs g&fé&l’sl.oﬁnﬂﬁ MGDEL MR 52P
MODEL £0107 EDUCATIONAL METER ;%: ggg o P
178 i i L - - ..
§gq. 100 x 80 x 150mm mcludgq tnt:lna s S00uA £3 86 S A
A range of high quality = 50-0-50ui £3 05 S00uA . 3
moving coil instruments 100-0-100uA . £3.00 50-0-50uA £350
ideal far school experk | 4 500.0-500uA.. £2 80 1000 100uA.  £3AS
mants and ather banch = ImA £2 80 I1mA . £3.30
applications. 3" mirror £2 80 ! SmA £330
scalz, The matar move- £2 8O i 10mA £330
ment is easily 2ccessible £2.8: i 50mA £3.30
10 demonstrate internal f; :g 100mA £3.30
King. 500mA £330
R £2.80 20V DC 280 | 1aDC I a3
S0uA L. . f?]—;g £2 80 50V £280 | 5A DC £330 S Meter ImA.. £330
gg‘ig;n " £2.80 100VDC _ . (280 | 10vDC £330 VU Meter.. £3.80
ey £ £2 80 150V DC {2 B0 DC £330 1A AC > £330
1m e £2 B0 300V BC £285 | S0V DC £330 SAAC £330
101mA .. . £7.80 .- £280 0OV DC €z8s | 300vDC £330 10AAC * £330
14 DC L B £7.60 £ 280 750V DC £2.90 15V AC £34D0 20A AC = £330
5ADC . £7.60 £2.80 15V AC £2'30 | 300v AC . £330 30A AC - £330
W oL 42 B s S
- . 0 Py =
o 760 13ADc. . 860 0% A A - et £235 | BAKELITE MODEL MR 65 size: 80 x 80mm
r - 1 i . - 2 BD - -
CLEAR PLASTIC MODEL MR 85P 15V DC ; Mo 320 | J00wa £3.95
556&:: 120 x 110mm e o= —_— S00uA £3 65
50-0-50uA £395
CLEAR PLASTIC MODEL S0460 100-0-100uA_ £330
Size: 53 x 46mm S0CDS00A - £3 60
50uA o d
1000A a0
200uA e
500uA
50 0.50us £3 gg
:oc:mom:. Ee
m
¢ £360
: G E
300V DC . F3T | £3.60
15V AC | £5 30 100mA £3.60
300V AC . .. £530 | Saom £3.60
S Meter IMA., £5.20 1A 0C £3.60
VU Meter £555 A DC £3.80
E FAC S s£s20 ?oA o ._ £3 60 =
2l . . £330 VUMt e e e R :;
°£520 e 20v/0C= £360 A
" £520 POSTAGE & PACKING 15p 50V DC £3 60 DC 3
= 150V BC .. 10 100mV DC . £

1021 Stereo Listening Station
For balancing =

facility for starso

PZE Pawer Supply

and gain selection

PZB Pawer Supply._ .
Transtarmer fmva

SINCLAIR Project 80 i’ackage.s

of loudspeskers
with additionsl

g, Two -
pain controls, speakers on—off slide
swilch, stareo headphone socket.

OUR PBICE £2.25 P&P 15p
=
2 x 260/5terea 30/rz8 e £30.45 | AUDIOTRONIC
POST & PACKING 35p each. LOW NOISE CASSETTES

TVPE 5 10 75
:‘:llm,EQR—PREAMPLIFIEH 238 S,;Z Eﬂg tﬁ;‘%
f:g“w‘fﬁ};"'r""' c120 £273  £517 £1224
gg:‘n?l: enabling AUDHITRONIC
Fiinies, Bariery wporaced. Size: 235 | Chuz CASSETTES
xlﬂx?ﬁmm.gguty Mics. 3x3mV | rpeg Fia9z £7.72 £1912
i R Ini00 ohma. Phono. Mag. | Crg)  £5.32 £1046 £25.22
Wog. Gugiat 300y Toon 0™ 1 | AUDIOTRONIC '
OURPRICE £891  eurzop | BTRAGK CARTRIDGES
ALL pR’css 4 850 £400  £.50

80M £1.05  £5.40 £1025

EXCLUDE VAT

PRP Cassetres 3:, Cartnidyes 5p each
OVER 10 of either POST FREE!
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AUOIOTRONIC AHA1DT

Stereo Headphone Amplifier
All silcon, etk
transstor y——
amplifier ogzv-f e
alex from mag.
netic, cetamat
ot tuner -
inputs with

TWIN 3tered headphone oul
sweparste voluma cORUols
rates from SV
INPUTS: 5mV and 100mV,
CUTPUT: 50mV per channel.

QUR PRICE £8.50 P&P 20p

5 and
ar each
battery.

EUROPE'S LEADING
HI-FI RETAILERS

We've the world's fingst high
fidetity equipment for you o
choose trom. and expert staft who
will be pleased 10 halp and advise
N YOUF partscular requircments.

Amplifigrs, Tuners and receivers

record decks. tape and cassette
equipment. loudspeakors, com-
plete stares systems. quodra-
phonic units and systems, in-car
equipment, telavision ~ the choice
i yours from our extenzive stocks,

EA41 REVERBERATION
AMPLIFIER &=

b
1r@nsistorisad, l > 3 »‘3
battory operdted. <o t
Simply plug in
your amplilier. Volume control and
depth of raverberslion eantrol, Beau-
walnut cabuner. 184 x 77 x 108mm.

Sail contained,
microphone. guitar crc. and Dulpu.t 1w
OUR PRICF £7.50 P&P 20

ang you'll find that Laskys prices

are the most competitive any-

where in the country.

Attequipmentis offerad with a full
= QuArantee and 12

lrll Fxvs months free after

sales service
Call. write or tele-

et  our current
/I price list = ut's
packad with owver
000 rremsx by ali
eading manufac-:
© turers.

phone for a copy- |

CALL INTG YOUR
NEAREST LASKYS
BRANCH OR ORDER
WITH CONFIDENCE
BY MAIL ORDER

481 OXFORD $T. 01493 Ba<|
10 TOTTENHAM CT. RD. 01637 2222
17 TOYTENHAM CT. RD. 01-636 3715
33 TOTTENHAM (T. RD. 01-635 1605
S1/45 TOTTENHAM (7. RD.  0)-634 0845
87 TOTTENHAM CT. RO. Q1-580 3739
187/A TOTTENHAM CT_RO.  01-580 0470
JLISLE 5T. wWQ2 01-437 8204
34 LISLE ST. W2 01-437 %155
118 EDGVWARE AD. W2 01723 4789
193 EDGWARE RD_ W2 01.723 6241

207 EDGWARE RD. W2 01-723 3271

311 EDGWARE RD. W1 01-161 0387
345 EDGWARE RD. W2 01.723 4453
382 EDGWARE RD_ W2 01-713 4194
139 FLEET ST. EC4 * 01-3525812
152/3 FLEET ST. EC4 0r-353 2833

86 SOUTH 5T. ROMFORD 70-20248

53/57 CAMDEN RD., TUNBRIDGE WELLS
0891-23742

LEICESTERSHI!

45 MARKEY PLACE, LEICESTER
0533 537478

SURREY

1046 WHITGIFT CENTRE, CROYDON
o1-631 3027
27 EDEN 3T. KINGSTON

01-54& 7845
32 HILL ST. RICHMOND 0l-948 1341

WARWICKSHIRE
116 CORPORATION ST.. BIRHIKGHAM
021-236 3503

ALL BRANCHES SPEN FROM
9am to épm MON. TO SAT.

HEAD OFFICE AND MAIL
ORDER DEPARTMENT
AUDNOYRONIC HOUSE,

THE HYDE INDUSTRIAL ESTATE.
THE HYDE, LONDON NW9 6JJ.
TELEPHONE : 01-205 3735 & 5651,

MAIL DRDER SPECIALISTS

We ofter a spredy and efficiem
service by mail order.
Remeniber 10 add 19 VAT tg
tota! valug of good» sncluding
carriage and paching ang send
€ash with order to head office.
TO AVOID DELAYS PLEASE
PRINT NAME AND ADDRESS
CLEARLY IN CAPITALS

EERTep
| saacui-casa
L

BARCLAYCARD
& ACCESS

~——— Holders welcome
.9 callintoany branch

oriclcphone your
orderta headofice.
CREDIT TERMS available tor
Persanal Shappers on sales ol
£88 and over

BARGAIN CENTRE

Many special clearance offers
and end of stock lwes at

87 TOTTENHAM COURT RD
FOR PERSDNAL SHOPPERS

EXPORT pe-sonat exparts
arranged for ocverseas wisitors
st all gur branches.

Goovs despalched to all parts
of the warld through our Export
Mad Order Department.
Immediate attention given to
orders.

CHEQUES ACCEPTED FROM
PERSONAL SHOPPERS ONLY
WITH BANKERS CARD.

Al pricascomeet at 19474 but
bt 10 ChANGE

Fimingd G (e & et
Growp of Comasans
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
2 e ———— \:\*\\Q\\_\\\\\\\\\\\\\\\\\\\\\\\\\\\
" - g

Telephone | { Ex GPU Push Buttc
Comer

COMPLETE
TELEPHONES

Normal Household Type

0nly £ I.05F fs::ach

TELEPHONE DIALS

Standard Post Office type. Guaranteed in
unly 27 *l warking order
Iz p POST & PACKING.16

s

Tested and

//l)

i

/

Exactly as internal telephone systems stili In
everyday use wherr amtematle internal ex-
changes have not yet taken over. Avallabla in
S, 10 or 15 ways. Complete with circuits and
enstructions. Necessary 24 pair cable 22p per
yard. Price of each instrument Is independant
of the number of ways.

.75 'J_m;p Per Instrument

Cabla can be sent by Parcel Post. Post and
Packing per 50 yds. 735p. E

Extension Telephones. 7i3p each. p.p 273p.
£1-373 for 2. P.&P. 55p.

These phones are extensions and do not con-
tain bells.

Electronic Transistor

i

;

Wi

These ara 40W and 90W Silicon Plastic Povier
Translstors of the very latest design, available
in NPN ar PNP at the most shatteringly low
prices of all time. We have been selling these
successfully in quantity to all parts of the
world and we ara proud to offzr them under
our Tested and Guaranteed terms.

Range 1. VCE, Min 15. HFE Min 15.
1-12 1

7

/

AR

/

3

A

26-50
40 Waft 22p 20 18p
o0 Watt 26ip 24ip 2p

%

T

g Complete kit Range 2. VCE. Min. 40, HFE Min 40
] lgnition £6°60 VAt § e 2 s w0
"arantee Ready bulll & tested unit £9-90 inc. V.A.T. \ 0 Watt 34p  Iip I3
MNow in kit form, we offer this “‘up-fo-the- C 1

¥y pairs d for pzin at
3 amps. 11p extra per pair. Please state NPN
o1 PNP on order.

minufe™ electronic ignition sysiem. Simple to
make, full instructions supplled with these
outstanding features. Transistor and con-
ventional switchability, burglar proof lack-up
and automatic alarm, negative and positive
compatibifjly.

2

LM380 Audio 1.C. as featured In Practical
Wireless December issue complete with
application data £1-16
INTEGRATED CIRCUITS
We stock a targe range of [.Cs at very com-
petitive prices (from 11p each}. These ase ail
Lisllnd In our FREE Caftalogue. see coupon
elow.

IN4COT Sil, Rec, diodes. SSP

B7S
4 1,000 PIV lamp plastic
831 Reed Swllehes, 1° long,
Io }‘cala. Iv-lvigeh ?peed 3?8. ssp
type
H3s Mized Diodes, Germ,
100 Go!ld bon?!o: M:rm ssp
Marked and Unmarked.

H3 Short lead Transistors,
30 NPN Sﬁlcon’?[anm types ssp

Our new vastly improvad Mark Two Cross
Hatch G t is now flabl
Featuring plug in IC’s and a more sensitive

METRICATION CHARTS now available

H3 Integrated Circuils. £ ; virtualt This fantastlcaily deltailed conversion ealcula-
6 Gates BMC 962, 2 Flip 55P gince BickURFClcuil REh o e e L] tos carries thousands of ¢lasslfled references
Flops BMC 945 box—and only measures 3° x 54 X 37, We have between melric and British (and U.S.A)
Hit 2 Sil Power fransistors already received a large order from a major measurements of length, area, volume. liquid
comp pair BD131/132 7.¥. Rental company. g:::e”{'s'l;'::%:" e lCrar dos
Hs3 4 2N3055 type NPN SII. ssp Ready buiit ¥ Comkp'rete A A =
°°W"d'rﬂr5‘='°'=- Batow :::“ . LOW COST DUEL IN LINE I.C. SOCKETS
Gedbdse w B Y . 14 pin type at 16¢p eachi | Now new low proflie
HE4 4 3819 N Channel FETs {includes V.A.T.and p. & p.butna b:Herie_s) 16-pin type at 18p each [ type

2N3819 In plastic case

BOOKS
Woe have 2 large sclection of Reference and
Technical Books in stock.

Send for iists of publications

Z

== Unmarked
i

Untested Paks
50

Germanium Transistors 55

S

TR
_1{ Bur famous P1Pak
[l

is still leading in value

Full of Short Lead Semiconductors & Electranic
Components, approx. 170. We guarantee at
least 30 really high quality fattory marked
Transistors PNP & NPN. and a host of Diodes
& Rectifiers mounted on Printed Circult Paneis.
Identificat Chart ied to pive some

Transistors

in stock

We hold a very large range of fully marked
tested and guaranteed transitiors. power
transistors. dipdes and rectifiers at very

competitive prices. Please send for free
cataiogue.

Our very poptlar, 4p transistors

TYPE '"A” PNP Silican alloy, TO-§ can

TYPE ""B" PNP Sillcon, pfastic encapsulatian
TYPE "E" PNP Germanium AF or RF

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

i =

St

-

B
PNP, AF qnd RF

P
Bss  |5() Germanium Diodes SSP

| Min. glass type
Bi Q) Siicon Diodes DO-7 55

glass equiv. to O,
0A202

p
Sit. Dlodes sub. min.
100 INS14 and INS16 types SSP
P
P

His Is Experimenters’ Pak of 55 information on the Transistors.
Ir\lcglr_at;d Clrcuits, Data 11p P & P on this Pak,
supplie

HM |G Power Teansistors, PNP, BF Please ask for Pak P.1.only 55[1
Germ. NPN Silicon

LI

- T0-3 Can. RELAYS FOR s e e
{0zt S5 g s B0 e add i il
d&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\% High Speed b

Magnetic
Counter

4 digit (non-reset) ¥
24v or 48v (stata which) 4 x 1 x 1In, 33p, p.p 5p.

Make a rev counter

for your car

The 'TACHO BLDCK'. This encapsulated

block will turn any 0-1mA meter into a linear

and accurate rev. counter for any car with
grmal cotl ignition

ALL PRICES INCLUDE 103 VAT

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 11p post and packing per order
OVERSEAS ADD EXTRA FDR POSTAGE

wren. £I' [ ] each == il £ BUY THESE GOODS WiTH ACCESS
mW-/
BI.an PAK Ln Dept.E. 222224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND {0702) 46344.

R $20 113

WNRANNAN
M

L
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PSYCHEDELIC LIGHTING UNIT EIN KIT FORM
Make this fascinating three-channe] unit from a kit which containg 2!l
components needed to praducc an ¢ver changing light display. Take:
its drive from speaker termimals of a record player, tape recorder
or portable radio. Will drive a total of 2kW of coloured lamps at 240
voltz. Supplied complete with PVC covered steci cabinet with holes
ready punched for controls and cable outlecs. Masecr contral included.
Coleured lamps not fupplied.

Price per kic £17:95.

METAL CABINETS

These attractive steel cabinces are PYC covered in a range eof colours.
and offer an economically priced unit for the home constructor. The
chassis, which has a white satin PVC finish, provides an casily accessible
building area, with an integral fascia panel. The cabinet is supplied
complate with stick-on feet.

Colours available jnclude Green, Grey. Black, Whita and Blue, Every
e'ffon\_'g'ill be made to supply a selected colour, but please give alternatives
if possibic.

Approx. size in ins. Price
I . d.
4 5 2% I5p
8 3 Z
e e L £2-
Other sizes to special erder. HOLES PUNCHED in front or back panels
to your own requirements. Pleake send 5.A.E. for quotatian.

FIXED VOLTAGE REGULATORS
TO3 caze. Gives stabilised supply. MVR S ¥V, MVR 12 V, MVR |5 V.
Al priced ac £1° 98

VEROBOAORD

D.I.L. REED RELAY

Opecrates direct from 5 velkk TTL logic
elements. Normally epen contact ratéd at
3 0-25A, 100V d.c. Price cach £1-50
31 X Sin IHp 32p

Qur CATALOGUE, priced at 25p post frea in LK., shows most of the
R.S. range of professional components. Prices include VAT.

Al orders aver £1 POST FREE—ULK. only. Oversess postage st cost.
S.A.E. with all queries please.

CELECTRON-E

P.O. Box No. |, Llantwit Major, Glamorgan, Walas CF6 9YN

a RADIO-AMATEUR !

learn how to become a radic-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O.licence
S e R I S BN BN SR SR R NN BN GEE e Gl BN S

| $ree!
i BRITISH NATIONAL RADIO &

RAPY

Brochure, without obligation to:

ELECTRONIGS SGHOOL P.O.Box 156, JERSEY i
AN S et A A
lADDRESSr_;.-_-_.,___ g S 1 SN, |

_EEB 63,
=5 ___BLOCK CAPS please |
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OSTY KITS
FROM
ELECTRO SPARES

The Josty appointed stockists

* ALL KITS POST $REE! - ALL PRICES INCLUDE VAT!

It makes practical sense to invest in Josty Kits. They come
complete with everything you need — all the components ready
10 use, including even Lhe solder. Plus easy-t0-understand,
fully comprehensive instruclions. and a cast-iron guarantee.
Justiook at the list of Josty Kits available now from Electro
Spares. Remember, every price includes VAT, and every Kit

is post free.

Model Josfy Kit
Nao.  Retail Price List
AF20  Mono Transistor
Amplifier 5-28
AF25  Mixer 3-96
AF30 Mono Transistor
Pre-Amplifier 2-87
AF35  Emitter Amplifier 250
AFS0  Small 0-5 W Amplifier
for microphone 4-65 HF61
AF305 Intercom 8-28
AF316 Mano Amplifier (for”
Stereo use hva) 6-50
MISC Multivibrater 1-88
M1302 Transisior Tester 9-30 | HF310 £M Turer Unit 17-39
M191 Vo-Meter §-01 | HF325 De-Luxe FM Tuner Unit26-53
M192 Stereo Balance Meter 5'47t HF330 Stereo Decoder foruse
LF380 Ouadrophonic Oevice 12-59 with HF310 or
ATED Psychedelic Light Control, HF325 10-95
Single Channel 8-58  GP310 Stereo Pre-Amptouse
ATE5S Psychedelic Light with 2, AF310 23-39
Conuol, 3Channel 18:00 GP312 Basiscircuitboard  12-50
AT25 Window Wiper Robot  6-40 Plus many others.

‘AMATEUR ELECTRONICS’

Specially produced by the makers of Josty Kits to give you a
professignal insight into the fascinating worid of elecironics.
Written with the amateur in mind from stan to finish, "Amatewr
Electronics™ is an ideal intvoduclion to the
whole subject
from first principles to advanced electronic
techniques. The price includes a circuit board
for making ten Josty Kit projects. Only £3.30.
plus 20p p & p. No VAT.
Send S.A.E. now for a free 8-page colour
brochure afl about Josty Kits and
Amateur Efectranics. =

COMPONENT LISTS FOR
~EVERYDAY ELECTRONICS'* PROJECTS

You only need to have constructed a few 3

projects as published in *'Everyday

Electronics”, to know what a problem it

is to get every component just when

you need it. Electro Spares have devised

the complete solution. Now you can get lists

of all the components required for any of the projects in

this issuc. Just send us a stamped addressed envelope, and tell
us which project you are interested in, The list shows a
separate price for each item, as well as a price for the complete
kit. You can buy any one or more components to suit yourseli.

GUARANTEED COMPONENTS FROM ELECTRO SPARES
Every single component you buy from usis a new branded
product from a reputable manufacturer. And it carries the
rmanufacturer’s full guarantee.

ELECTRO SPARE

The Compeonent Centre of the Northi
288 ECCLESALL RD.,. SHEFFIELD $118PE (B)
Tel: Sheffield (D742) 668888

Tota/ RRP . AT30 Photo Celf Switzhing
inc. VAT Unit 627
ATS0 400w Triac Light Dimmer
Speed Control 5-28
ATS6  2,200w Triac Light Dimmer
- Speed Control 1-59
ATS  Automatic Light Control 2-84
GU330 Tremelo Unit for -
quitars, efec. 825
Diode Betector 3-66
HFE5 Frequency modulaled
F4 transmitter -97
HE75 FM Transistor
Receiver 316




A complete kit!

The kit comes to you packagedin a
heavy-duty polystyrene container. It

contains aif you need to assemble
your Sinclair Cambridge.
Assembly ime is about 3 hours.
Contents:

1. Coil.

2. Large-scale integrated circuit.

3. Interface chip.

4. Thick-filmresistor pack.

5. Case mouldings, with buttons,
window and light-up displayin
position.

6. Printed circuit board.

7. Keyboard panel.

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

9, Battery clips and on/off
switch.

10. Soft wallet.

This valuabie book - free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
1allying, and so on—then you'll get more
than your meney’s worth.

Butif you wantto get even moreout of it,
you can go one step furtherand learn
how to uniock the full potential of this
piece of electrenic technology.

!

TLEALY
AR

i
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How 7 it’'s all explained in this unique
booklet, written by a leading calcufator
design consultant. Inits fact-packed 32
pages it explains, step by step, howyou
can use the Sinclair Cambridge to carry
out complex calculations.

— | — || g

Sinctair Radionics Ltd, London Road,
Stlves, Huntingdonshire
Req. no: 699483 England
VAT Reg. no: 213 8170 88
304

Why only Sinclair can make you this offer

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

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

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

knowledge of small calculatortechnology.
And you benefit !

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

The Sinclair Cambridge is fully guaranteed. Return yourkit within 10 days, and
we'll refund your money without question. All parts are tested and checked before
despatch — and we guarantee a correctly-assembled calculatorfor one year.
Simply fill in the preferential order form below and slip it in the post today.
Pricein kit form: £24-95 4 £2-50 VAT. (Total: £27-45)

Price fully built: £29-95 + £3 00 VAT. (Total: £32-95)

EE 6 74 l

To: Sinclair Radionics Lid, London Road.
St lves, Huntingdonshire, PE17 4HJ

Please send me

[]a Sinclair Cambridge calculator kit at
£24-95 + £2-50VAT (Total: £27-45)
7] a Sinclair Cambridge calculater ready
built at £29-95 + £3-00 VAT

(Total; £32-95)

*| enclose cheque for £ , made _
out to Sinclair Radionics Ltd, and R A T, TR
crossed.

#Plagse debit my *Barclaycard/Access
account. Account number

Name :

e c——

S g i m——— e

Address

;
o ——
B — =

— e

PLEASE PRINT
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*Dolete as reguired.
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The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£24-95!......

The Cambridge —new from.
Sinclair ;
The Cambridge’is a

new electronic

calculator from Sinclair,
Europe's largest
calculator manufacturer.

1t offers the powerto
handle the most complex
calculations, ina

compact, reliable package.
No other calculator can
approach the specification
below at anything like the

Features of the Sinclair
Cambridge
¥ Uniquely handy package.
41" x2"x 11", weight 33 oz.
X Standard keyboard. All you
needforcomplex calculations.
»Clear-last-entry feature.
¥ Fully-floating decimai point.
% Algebraiclogic.
XFour operators (+.—. X, =),
with constant on all four.
& Constant acts as lastentry
in a calculation.
¥ Constant and algebraic
logiccombinetoactasa

price — and by building it
yourself you can save a
further £5-50!

Truly pocket-sized

With all its calculating
capability, the Cambridge
still measures just -

43" x2"x1L". Thatmeans
you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

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

Thecost? Just £27-45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95—soyou're
saving £5-50! Of course we'll be happy to
supply you with one ready-assembled if

you préfer — it's still far and away the best
calculator value on the market.
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limited memory, ailowing
complex calculations on a
calculator costing less
than £30.

Calculatesto 8
significant digits, with
exponent range from
10%°t010™.

»Clear, bright 8-digit
display.
»Operates for weeks on
four U16-type batteries.
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POCKETS AND PROJECTS

The tide of rising prices and inflation does
not look like subsiding, yet. All we can hope
for in our most optimistic mood is that the
peak of the flood has now been experienced
{and suffered) and that the tide will soon be
on the ebb. At any rate, most of us will have to
continue to consider very carefully any pro-
posed expenditure in the immediate future.

Whether hobbies and leisure pursuits in
general suffer or prosper in times of financial
difficulty is an interesting debating point. One
cannot generalise, of course, since a lot depends
upon the nature of the hobby and the personal
circumstances of the individual.

Some leisure pursuits are entirely recrea-
tional and possibly extravagant in outlay for
services or equipment. Of a different nature are
the many traditional crafts that can be taken
up for fun but provide an additional permanent
bonus in the form of some tangible result from
the effort expended.

To the list of established traditional crafts,
we must now include electronics. With the intro-
duction of simple-to-use circuit devices, most of
the old terrors of electronics have disappeared.
The average man in the street can be as happily
engaged in building and experimenting, as the
technically trained expert. The nature of this
subject allows useful and interesting involve-
ment at all levels. One can restrict one’s interest
to quite a modest level; or one can progress

Our fuly issue wlll be published on Friday, June 21

EDITCR F. E. Bennett ®
ART EDITOR [. D. Pountney )

ASSISTANT EDITOR M. Kenward @
P. A Loates @

practically without limitation—save that of the
depth of pocket—to the highest heights, by
building ambitious and technically complex pro-
jects.

Among electronics magazines for héme con-
structors, EvErypay ELECTRONICS is unique in
covering the modest end of the business exclu-
sively. This means we devote much of our atten-
tion to the absolute beginner and help him (or
her) on the way, by explaining in plain language
the basic facts of life: about both the theory of
electronic circuits and the practice of assembling
electronic projects from readily available, and
generally inexpensive, components.

Now that we have come back to “money,” this
is a good opportunity to mention another Every-
paY ELEcTRoNICS exclusive feature—The Cost
Box. Desirable as a particular design may be,
the expenditure involved is likely to be a deci-
sive factor in determining whether or not to go
ahead. Se we ensure that readers have a geod
idea as to the probable cost of each and every
constructional project we present.

The shrewd contructor will appreciate the
good investment our projects provide!

Ft 2

B. W. Terrell B.Sc.
K. A. Woodruff

ADVERTISEMENT MANAGER D. W. B, Tilleard

© IPC Magarines Limited 1974. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fuily

e

protected, and reproduction or imitetions in whole or part are expressly forbidden.

All reasonable precautions are taken by EYERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quated are those current as we g0 to press.
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position for effective operation of a deep
freeze unit is usually outside and remote
from the kitchen or lounge and very often it is
situated in the garage and may only be visited
once a day or less. If the deep freeze unmit
develops a fault it may be sometime before this
is discovered and by that time the contents may
be spoiled.

The unit to be described here will help to
prevent this spoiling by giving an audible and
visual alarm when the temperature in the
freezer compartment varies by more than plus
or minus 1-5 degrees. In this way the fault is
brought to your attention, and repairs and/or
other arrangements can be made immediately,
such as lagging the freezer until repairs are
carried out or moving the contents to another
freezer.

CIRCUIT DESCRIPTION

The circuit diagram of the Freezer Tempera-
ture Alarm is shown in Fig. 1. The unit uses a
differential amplifier IC1 whose voltage output,
pin 6, is proportional to the difference in voltage
between the two inputs, pins 2 and 3.

The voltage on pin 3 is held constant by the
potential divider effect of resistors R7 and RS,
the potential at their junction being set at half
the supply voltage i.e. 6V. The voltage applied
to pin 2 is controlled by the potential divider
effect of the resistance chain R9, VR1 and RTH].

Potentiometer VR1 is a preset control, wired
to act as a variable resistor for setting up pur-

BY T.P.MANNING & R.D.HIDE

Gives an audible
and visual alarm
if the temperature
inside the freezer
varies.
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poses. At a given temperature, VRl can be
adjusted so that the voltage appearing on pin 2
is the same as that at pin 3, in this instance
there will be no voltage at the output (pin 6).

Now a thermistor is a component whose
resistance varies in a known way with tempera-
ture so that when the temperature changes the
voltage at pin 2 changes, and thus an output
voltage is produced. The unit has been designed
such that a 1-5 degree temperature change
(with G14 thermistor) produces sufficient output
Voltage to operate relay RLA.

When the relay contacts, RLAl, close, power
1S available to operate the astable multivibrator
composed of TRI, TR2 and associated compo-
nents. The frequency of the multivibrator is
1Hz (approximately) determined by the timing
components R1, C6 and R4, C5. Therefore the
cutput from the collector of TR2 is a train of
positive pulses and these are fed via R5 to the

=

ESTIMATED COST
OF COMIPONENTS
“including V.AT.

£7.10

excluding case

*Based on prices prevailing at
time of going to press )
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Fig. 1. The complete circuit diagram of the Freezer Temperature Alarm.

base of TR3.

Each time a positive voltage is applied to the
base of TR3, it is biased into conduction and
TR3 collector falls to almost zero volts causing
almost 20 volts to be placed across the lamp
LP1 causing the latter to be illuminated. The
net result of the pulse train is to cause LP1 to
flash on and off thus giving the visual alarm.

With S1 in the position shown, RLB is in
parallel with LP1 and is energised each time
LP1 is illuminated. Contact RLB1 is wired so
that when the relay is energised, the contact is
pulled in and breaks the circuit causing the relay
to become de-energised. As this happens, RLB1
springs back and makes the circuit again and
the cycle is repeated.

This process happens very quickly and the
relay contact is made to “buzz” thus giving the
audible alarm. This is the principle on which
the simple bell works.

With S1 in its other position the buzzer is
taken out of circuit and this is indicated by the
illumination of LP2. This is useful in setting up
the unit as the buzzer can be annoying.

Everyday Elecironics, June 1974

Resistor R6 is incorporated in series with RLB
to drop the voltage across the relay to 12V,

If desired, the audible and visual alarm can he
omitted and another alarm of your choice, e.g., a
buzzer can be employed, contact RLA1 switch-
ing it on (the contacts are rated at 200mA maxi-
mum). In this ¢ase all circuitry below relay con-—
tact RLA1 in Fig. 1 is not required.

P.C. BOARD

The component board used in the prototype
was a home made printed circuit type, the full-
size drawing of which is shown in Fig. 2.

The easiest way of making the board is to
thoroughly clean a piece of copper clad board,
size 140 x 90mm and then with either enamel
paint or a Dalo pen (etchant resist) cover in
the areas shown in black on the master drawing
__these are the areas of copper to remain after
etching. =

‘When the etchant resist has completely dried,
check the board for mistakes, ragged edges and
uncovered areas and when completely satisfied,
the board should be immersed in a dish of dilute

308




1&‘;%* Mk

§

e v
e
1wy

56 StfLP1
" ]

RTHI

- VR1

—

-—/
LP1{RLEY

LPZ/RTH!

MAINS TERMINAL BLOCK

HIN
cz ]1];

N | RLA
- |
b m
o3t TR R14 !

@)
r, ios + @
a |+
e =3

| VRI{VIAR9)

e ‘ J L,
>~ Ul —=— =4
—im-y (%) - ]
/ C1
AHE- ¥ gEpye -
NN R =
R7 R13 O
- ‘
%0 ALL VIEWED FROM
'b £ 3 o 2] unDERSIDE
5 11
TR1,2 TR3 8
. o 0 D Oy O ° o ,‘-\
& (J e - L @
aer
O ot 95 )
ole @
. ® o .3
2 @ 6 ®
& T .
1 K. »)
L]
SK1
[ ] ()
SK2
][ LN )
L ] L ] L J L ] @

Fig. 2 (top). The layout of the companents on the top side of the printed circuit
board and (below) the full-sized master drawing of the copper pattern on the
underside of the board. :

Everyday,El_ectroﬁi_c-s; June 1 974




ferric chloride solution. The board should be
agitated from time to time being careful not to
get any of the solution on the hands or clothing
as it is poisonous and corrosive.

When all .the unwanted copper has been
etched away, the board should be removed from
the dish with a pair of tweezers and thoroughly
washed under running tap water.

Now clean off the resist and drill all the neces-
sary holes. The board is now ready for com-
ponent assembly.

mponents....

Resistors

R1 22kQ

R2 2-2kQ

R3 2-2kQ

R4 29kQ

R5 56kQ

R6 820

R7 22kQ

R8 22kQ—see text SE.E >
RO 4-7kQ

R10 27kQ bll("
R11 27k ’l‘l‘l l(
R12 1MQ 4
R13 1MQ

R14 1-5kQ

R15 2200

R16 4700

All TW +10% carbon

Capacitors

C1  220pf

C2 0-01pF

C3  1000uF elect. 25V
C4  100uF elect. 25V
C5 50uF elect. 25V
C6 50uF elect. 25V

Semiconductors \
TR1:2 OC71 germanium pnp (2 off)
TR3 2N3053 silicon npn
D1,2  0AS91 (2 off)
D3 BY234
D4,5 IN92 or any 1A 50V diode (2 off)
De, 7 BZX61, 12V 1W Zener (2 off)
1C1 709 differential amplifier TO-99 case
RTHA1 G14 thermistor—see text

Miscellaneous

VR1 . 95k carbon preset TV type

S1 single-pole changeover toggle

SK1,2 4mm insulated sockets, one red,
one black (2 off)

T1 mains/15V 500mA secondary

LP1,2 m.e.s. 20V 100mA lamps and
panel mounting lampholders, one
amber lens, one clear lens (2 off)

RLA 9-12V reed relay with coil resistance
greater than 200 ohms (type RR
(9-12) colour blue)

RLB 12V with changeover ¢ontacts and
coil resistance 110 ochms (Omron)

Copper clad board size 140 x 90mm; 2A

terminal blocks, 2-way and 3-way; length of

three core mains cable; 4BA nuts, bolts,

washers and stand off spacers; metal case.
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CONSTRUCTION

The prototype unit was built in an aluminium
box measuring 150 x 100 x 65mm with a remov-
able lid. This should be the minimum size used
otherwise all the components will not fit inside.

First, obtain or build a suitable box and drill
all the fixing and components mounting holes
as indicated in Fig. 3. The box should now be
painted or covered.

The components should now be mounted and
soldered in position on the prinied circuit board
as detailed in Fig. 2 paying special attention to
the polarities of the diodes, capacitors, integ-
rated circuit and transistors. Use a heatshunt
when soldering the semiconductors. Do not con-
nect the flying leads at this stage.

Next position and secure the components to
the lid of the box and the two sets of terminal
blocks to the bottom half of the box as shown
in Fig. 3, and then wire up as indicated. The
mains lead should be let into the box via a
rubber grommet and a cable clip used to anchor
it.

When completely satisfied that the wiring is
correct, secure the.component board to the base
of the box with 4BA fixings and stand-off spacers
and place the lid in position ensuring that the
lid mounted components do not touch any of
the- board mounted components and more im-
portant, the transformer.

SETTING UP

Disconnect the thermistor, switch S1 to the
alarm position and plug in and switch on. Lamp
LP1 should flash and the buzzer sound. Sivitch
S1 to the standby position and LP2 should light
up and the buzzer cease to operate; LP1 should
stiil flash.

If all is satisfactory, switch off the umit and
insert the thermistor in its terminal block on a
length of twin cable and place the thermistor
inside the deep freeze cabinet. It will depend
on the model of the freezer how - access is
obtained, but in chest type freezers it is suffi-
cient to lay the thermistor on the seal so that

Photograph of the completed piototype com-
ponent board.
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Fig. 3. The wiring up of the component FREE! ER . "

board to the case mounted components.

: Also shown is the wiring around the buzzer = =
f relay.
ALARM
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the lid closes down on the wires, the thermistor
hangimg in the freezer compartment.

With the freezer working normally, and set
to “0” degrees centigrade, allow the thermistor
to stabilise at the working temperature and then
switch on the unit with S1 at alarm. Now connect
a d.c. voltmeter set to read 10V in SK1 and SK2
and adjust VR1 to read zero volts. The lamp
should stop flashing and the buzzer should cease
to operate.

The Freezer Temperature Alarm will now
trigger if there is a change of plus or minus 1-5
degrees centigrade. The length of the cable
between the thermistor {in the freezer) and the
unit adjacent to'a convenient power point in the
room of your choice can be as long as necessary
{within reason).

THERMISTOR

The foregoing setling up procedure is apphi-
cable where a type G14 thermistor is used, how-
ever, it is not essential that this particular type
is used as any other type can be used providing
its resistance is known or can be identified at
0, +2 and —2 degrees centigrade in which case

Replace R8 with a resistor of the value of the
thermistor at © desrees centigrade. (2) With a
resistor of the same ohmic value as the thermis-
tor at +2 degrees centigrade fitted in place of
the thermistor, adjust R12 and R13 until the
alarm just comes in. (3) Remove this resistor
and refit the thermistor and set up as described
above. O]
the following procedure should be used: (1)

Photagraph of completed unit.
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Current Flow

I purchased the March ’74
issue of E.E. today just to see
how you were getting on as I
have often recommended to
friends that reading E.E. was a
good introduction to the subject.

However having studied page
163 1 am sorry to say that I will
think twice before doing so again.
How A. P. Stephenson can, in
the space of two inches reverse
the direction of current flow with-
out a single word of explanation
is beyond me. The effect of this
rubbish on a person trying to
grasp how a transistor works is

confusing to say the least, and

can only make the subject more
difficult to understand.

Perhaps Mr. Stephenson would
like to note that electron fHow
and current flow are the same
thing, moving in the same direc-
tion (We only need “holes” wan-
dering backwards, or is it for-
wards, to add to the confusion
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and mumbo jumbo which exists.)

Please realise that your publi-

cation is read by school children

who can ill afford to be mixed

up by those who should know
better.

Alexander C. Young,

Director, Wilton Electronics

(Scot.) Ltd.,

Glasgow.

Your corfusion over. the dif-
ference between conventional
current and electron flow is un-
derstandable because years ago I
had the same (rouble. The miz
up started in the years of the
pioneers, Kirchhoff, Ohm and
Faraday when it was arbitrarily
decided that “current” flowed
from positive to negative and
arrows showing directions have
traditionally followed this conven-
tion. “Electrons” (which came
laoter) were found to flow in the
opposite direction—hence the con-
fusion.

Regarding your specific criti-

cism, perhaps you might care io
re-examine the offending ‘“‘two
inches of my article” and mnote
that Fig. 7.1 is labelled “Electron-
Flow” and Fig. 8.1 is iabelled
“Current Flow.” The difference
between electron flow and cur-
rent flow was pointed out in the
November 1973 issue of E.E—
A. P. Stephenson.

Transistor Assisted
Ignition

I have read with great interest
in this month’s magazine (April
'7T4) of the Transistor Assisted
Ignition. As I have a 6V system
on my car, please could you tell
me if this is suitable or would I

need different components.
M. Steeden,
Faversham, Kent.

We are looking into the suit-
ability of the unit and we hope
to publish some comments on the
Transistor Assisted Ignition for
6V cars in the near future.

Please Take Note

In the Semiconductor FPrimer
page 281 last month. It was stated
that kgp was base current

collector curremt
this should have been
colloctor_current

base current
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FOR BEGINNERS IN ELECTRONICS ...
THEORY AND EXPERIMENTS

LESSON 9

NDUCTANCE is measured in terms of a basic

unit known as the “henry” and it is a funda-
mental property that inductance can be related
to the voltage across a coil and the rate of
change of current through it. The symbel for
a coil or inductor is given on the wall chart
and the usual sub-divisions of the basic unit of
one henry can be used e.g. ImH=("i)th of one
henry. ’

If a coil has an inductance (L) of one henry
and the current through it is made to change at
a rate of 1 amp/sec., then a voltage difference
of one volt will be present between the ends of
the coil due te electromagnetic induction. The
changing current sets up a changing magnetic
field or flux and the voltage exists only whilst
the current is changing.

A constant current of say one ampere would
give zero voltage since the magnetic field and
flux would be fixed. Obviously this is another
example of a component that depends on the
rate of change of a quantity. The voltage varia-
tion that would occur from the given current
waveforms are shown in Fig. 9.1, it can be seen
that in each case the coil voltage is given by

Voltage=L X (Rate of change of current).

Consistent units are volts, henries and amps./
second.

REACTANCE

The sine wave variation, of current or voltage,
will always have the standard shape and so it is
possible to work out the maximum value of the
rate of change which occurs each time the sine-
waves passes through the zero axis. For the
instantaneous current i, we can write

i = Iy sin 2xf?).

Wkere I is the peak value of the wave and f

Inductance and the Transformer
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Fig. 9.1. Voltage and current waveforms for an
inductor.

is the frequency in Hz. The mazximum rate of
change is given by 2-fIm whilst at the peaks of
the wave, the rate of change is always zero.
Using these facts we can write the peak voltage
across the coil L as:

peak voltage = L « Qnfly)
(2=fL) x (peak current).

The quantity 2=fL is shown as the inductive
reactance of the coil and is a measure of its

* North Staffordshire Polytechnic .Any communications arising from the Teach-In '74 series must be addressed to
Everyday Electronics, Fleetway House, Farringdon Street, London E.C.4}.
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Fig. 9.2. Variation of reactance with frequency.

ability to limit alternating current flow. It is
measured in ohms, just like resistance, but does
not depend in any way on the resistance of the
wire used for the coil. An ideal {perfect) coil
would have no wire resistance but would have a
reactance that depends on frequency f and
inductance I, Fig. 9.2 shows how inductive
reactance varies with frequency for a given
value of L. A similar result can be obtained for
the capacitor. If the voltage is written as Vn
sin (2=ft) then: 4

peak current = € % (maximum rate of change of
voltage)

Im = C X 2=fV,,

hence Vi = Im X _._1_
2=fC

The quantity

21:fC is known as capacitive
reactance and the variation with frequency is
also given in Fig, 9.2. It is important to realise
that a 90 degree phase displacement also occurs
with the inductor, but in this case the current
lags the voltage by 90 degrees (i.e. the voltage
leads the current this time).

RESONANCE

It is possible to produce some very interesting
and useful effects by combining inductance and
capacitance together. Since practical coils in-
variably have resistance we can simulate a real
coil by studying an ideal resistor in series with
an ideal inductor. Thus a series LCR circuit
could be represented by the circuit of Fig. 9.3a.

If the current is assumed to be sinusoidal, the
voltage .across each element can be obtained
using the ideas previously discussed and the
total instantaneous voltage can then be obtained
by addition of the individual voltage waveforms.
The waveforms are shown in Fig. 9.3a and it is
easy to see that the variations of voltage across
. and C are in the opposite sense and therefore
tend to cancel each other.

If the peak values are equal the cancellation
will be perfect and this condition is known as
‘series resonance. For cancellation, we must
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Fig. 9.3a (top) Voltage waveforms for an LCR
series circuit. (b) Variation of current in a series
resonant circuit.

make the peak values of vi and vc equal and
this requires that

|
2 f 1, = Im(zn—fc')

: . 2 1
fearranging terms gives f 2 ZEW_TCE‘

: Hz.

hence f (resonance) — 2T\/—LF

Thus, at this frequency (which depends on the
L and C values) the voltages vn and vo com-
pletely cancel each other out, and the voltage
across the complete L C R circuit is exactly the
same as the voltage across the resistor. In fact
at this one frequency the circuit behaves as a

~ simple resistor of value R.

At other freguencies the total voltage (for a
given current) will increase since the cancella-
tion of v and ve will be incomplete. If we apply
a constant voltage at various frequencies to a
series I, C R circuit the current will vary as
shown in Fig. 9.3b. Note that at the resonant
frequency the current is at its maximum value.

CIRCUIT MAGNIFICATION

At resonance the voltage across either L or C
can be considerably greater than the voltage
applied to the circuit. The ratio of these voltages’
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is called the circuit magnification factor Qo and
is given by
Max. voltage across whole

Max.}roltage across L (or C) at resonance
circuit at resonance

Qo

Since the voltage across the whole circuit at
resonance equals that across R we have

G QL) I, 2nfL
SR TR T LR

Note that the voltage across R is given simply
by Ohm’s law and therefore has a maximum
value of I.. X R, where I, is the maximum (peak)
current.

R.M.S. VALUES

When dealing with alternating currents and
voltages that have the standard sinuscidal wave-
form it is more usual to work in terms of effec-
tive values which are based on equivalent heat-
ing effects.

To illustrate this idea let us suppose that when
we pass an alternating (sinusoidal) current, of
peak value In amps, through a resistance of
value R ohms, the average power dissipation is
given by Pav. (The instantaneous power will be
fuctuating throughout each cycle as the current
varies.) If we set up an equal value resistor with
a steady current I and adjust I to give the same
average power dissipation as in the first resistor,
then I is defined as'the effective or root-mean-
square (r.m.s.) value of the alternating current.
For sinusoidal currents the relationship is

__peak current [

f(r.ms.) 72 =73

Since =0-707. the rms. value of the

1
2
current is approximately 71 per cent of the peak
current. A similar proportionality exists between
r.m.s. and peak voltages providing the waveform
is sinusoidal.

MEASUREMENT OF ALTERNATING
CURRENT|VOLTAGE

All the measurements made so far in the
series have been possible using a 0-1V or 0-10V
voltmeter. The moving coil of the 100:A meter
carries the current and rotates due to the inter-
action of the magnetic field of the coil and the

permanent magnet system which surrounds the

moving coil. The coil also experiences a restoring
force provided by the fine “hair springs” and
thus rotates until all the forces balance.

If we apply an alternating voitage to our 0-10V
voltmeter the coil will try to rotate ome way,
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Fig. 9.4 “*Halfwave’ voltmetet circuit.

then the opposite way and the net deflection will
be zero. Only if the applied waveform has a non-
zero average value (over ome cycle) will the
meter respond.

To make a simple voltmeter for alternating
voltages we can use a diode in series with the
usual meter circuit so that current can flow only
for one half cycle of the input. If we neglect the
forward voltage drop across the diode the meter
will respond to the average value of the haif-
wave voltage variation as shown in Fig. 94.
The current in the meter consists of a series of
unidirectional half-sinewave pulses having a
peak value of Va/Rr where Rx is the total resist-
ance of R and the meter together. The average
value of this current can be shown to be I./x i.e.
0-318(Iw). Thus a sinusoidal voltage of say 10
volts (r.m.s.) would have a peak value of 10 /2
volts and since Rr is approximately 100 kilohms
the peak current can be found.

14.14
m—- 141.4uA.

T
For this input, the meter will indicate a current
of 141-4X0:-318=45pA,

In practice the forward voltage drop across
the diode would give a reading somewhat less
than this. Assuming that 0-6 volts is ‘“lost”
across the diode the actual reading will be about
434,

By using four diodes it is possible to get almost-
double this deflection, for the same voltage
input, by passing current through the meter for
each half cycle in the same direction.

The circuit for this full-wave rectifier meter
is shown in Fig. 9.5. When A is positive with
respect to B, diodes D1 and D2 conduct and D3
and D4 are reverse biased. When B is positive
with respect to A, the roles of the diodes are
changed and D3, D4 now conduct. Note that
current flow in the meter is always in the same
direction. Since the number of current pulses/
sec., is now doubled, the average current and
therefore the meter reading is doubled.

The improvement is not exactly a factor of
two since the circuit now introduces two diodes
in series each half cycle and the voltage drop is
therefore increased. The meter will indicate
approximately 80xA for a 10 volt f.m.s. input.
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Fig. 9.5 "'Full-wave'’ voltmeter circuit.

THE ALTERNATOR

We have introduced the idea of altermating
voltage and current and also examined the be-
haviour of resistance, capacitance ‘and induc-
tance in situations invelving alternating current.
The usual household mains supply is generated
at a power station by an electrical machine
known as an alternator. (Yes, you are right!
A smaller version of the same device is used
in the electrical system of the modern car.)

In its simplest form a coil of wire (the rotor)
is turned between the poles of a magnet. See
Fig. 96. Connections are made to the ends of
the coil by contacts which press on two slip
rings. When the coil rotates in the magnetic
field produced by the (stator) magnets a
voltage is induced in the coil by electromagnetic
action.

The voltage is found to depend on the rate of
change of magnetic flux linking the coil and
the situation is illustrated in Fig. 9.7. The rate
of change of flux linkage is seen to be a maxi-
mum when the coil sides are actually moving
across the magnetic field lines (which merely
represent the actual magnetic field in our
diagram) and is a minimum when the coil sides
are moving along the field lines.

The generation of one complete cycle of the
sine waveform that is produced by this alter-
nator is shown in Fig. 9.7 and it can be seen
that the voltage Vip measured between the two
slip rings reverses polarity every half revolution
of the coil.

/AXIS OF ROTATION

i
o 1 OUTPUT Vag

CO'L {ROTOR)

MAGNET (STATCR)

Fig. 9.6. A diagram of a simple alternator.

In the power station the rotor coil is driven
by a steam turbine and the speed of rotation
is held fairly constant. Since each revolution
gives one complete cycle a constant alternator
speed will produce an output having a constant
frequency (number of cycles per second). Use
is made of this constant frequency feature in
the household (mains) electric clock which em-
ploys a synchronous motor that reveolves in step

(i.e. synchronism) with the mains supply
frequency.
TRANSFORMER PRINCIPLE

It is not necessary to use a permanent magnet
and a moving coil to utilise the electromagnetic
induction effect. The essential requirement is a
flux linkage which can be changed with time and
the resulting voltage will always depend on the
rate of change of the flux linkage. A trans-
former is simply a set of two or more coils that
share a common core of magnetisable material,
such as soft iron, and in use one coil is used
to set up a time varying magnetic field which
links with the other coil or coils to generate an
output voltage.

It will be apparent from what we have said so
far that the transformer can only work if the
magnetic field in the core is made to change
and because of this a transformer cannot be

ROTATION
+ POSITIVE PEAK

M= =y ‘ 3 o ;Do o = S0 e Fig. 9.7a. Coil position

T Ec— } for zero output voltage

R 74 : (b) Variation of Vg with

MAGNETIC FLUX \(:on. (a) = NEGATIVE PEAK (b) coil angle for one com-
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usefully employed with direct (steady) current.

One of the greatest attractions of alternating
carrent is that it can be used in conjunction
with transformers to change voltage levels
(magnitudes) either up or down without sig-
nificant loss of power. The efficiency of a well
designed transformer is usually in excess of 95
per cent. £

We will examine the transformer in more de-
tail since it is obviously a very useful compenent
and is widely used in electronic systems,

especially in power supplies derived from mains.

One of the coils of the transformer is called
the primary and may consist of many thousands
of turns of fine insulated wire (for mains in-
puts). The other coil, which is wound on the
same magnetic core, but is electrically insu-
lated from the. primary coil, is known as
secondary coil. Transformers can have ome or
more secondary coils and the coils may have
different numbers of turns.

Next month: More on transformers,
reed refay, and loudspeaker.

plus the

TUTOR BOARD EXPERIMENT

Test No. 19

The Friedland bell transformer can supply 3,
5 or 8 volts (r.m.s.) from normal 240 volt mains
supplies. The low voltage output is quite safe
but the windings should never be shortcircuited.
The mains (primary) coil must be connected to
a sunitable lead and plug, to fit the outlets in use
in the home. Under no circumstances should any
connections he made, or changed, with the

|NtD1001 i Rl 10002 = 2%,
D ol
@ 1@

mains plug connected to the household supply.

Where possible use a fused plug fitted with a
low current fuse (1 amp). Do not use a 13 amp
fuse as this cannot give the protection required
with low power consumption devices. If in any
doubt, readers should seek the assistance of
someone familiar with mains wiring techniques.
Always switch off the mains supply and remove
the mains plug from the socket before comnect-
ing the transformer to any Tutor Board circuit.

Using two leads to the 3 volt transformer
secondary winding, join the transformer to the
half-wave voltmeter circuit (Fig. 9.4). The meter
should indicate the average value of the low
voltage rectified output when the mains is con-
nected. The diode can be a 1N4001 or similar
type. Repeat the test using the 5 volt and 8 volt
output of the transformer in turn.

Always disconnect the mains before altering
the transformer connections, Check that the
readings agree with the theory. The 3, 5 and 8
volt markings are only approximate (r.m.s.)
values and the results may be affected by mains
voltage variation from the nominal 240V.

Restore the connections to the 3 volt trans-
former winding and repeat the measurement
with a 250xF capacitor connected across the
meter and its 100k} resistor. The positive side
of the capacitor should be connected to the
diode cathode and the negative side to the
meter negative terminal. The circuit can be set
up on the Tutor Board, as shown in Fig. 99,
which uses the switch S1 to connect the capad-
tor as required.

In this test the voltmeter responds to the
peak voltage when S1 is closed. Check your
results to see if they are consistent.

X

10 TRANSFORMER T
3v WINDING . : ‘

10 MEt
100uA METER

70 3v COIL ON
TRANSFORMER Tt

Fig. 9.9. Test circuit and wiring
on the Tutor Board for Test
No. 19.
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AvING dealt with electronics related to
diagnosis, performance and safety last
month we now move on to control and security.

CONTROL AND VEHICLE SECURITY

Electronic control may be applied to many
systems and units in the car. With custom built
thick film integrated circuits which are now
being used throughout the electronics industry,
electronic control is becoming more practical.
Electronic intermittent wiper controls have been
available for some time and are now being fitted
to some modern cars.

Electronic control of electrical cooling fans
uses a thermistor senser and a Schmitt trigger
to switch a relay or power transistor in the fan
motor circuit.

Light sensors together with amplifiers and
power switching circuits are used in systems
which dip the interior mirror when the light
from the following cars falls on the mirrer light
sensor, or systems which detect the light from
on-coming vehicles and then dip the headlamps,
Fig. 6 shows the block diagram of a headlamp
dipping unit.

Car alternator voltage regulators use elec-
tronics to control alternator cutput voltage and
limit current output. The regulator units monitor
the rectified output from the alternator and
regulate the output by varying the field pro-
duced by the field winding thus providing
constant voltage output. The three-phase output
from the alternator being rectified by semicon-
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By C.S.POINTER

ductor diodes mounted on a suitable heatsink.
The various regulator units vary from printed
circuit assemblies to thick film integrated
circuits.

There are under development several vehicle
speed control systems either using roadside
transmitter units or cables under the road sur-

DIRECTIONAL
LIGHT SENSOR

= __hriceer i l\'\ﬁ -
S CIRCUIT —1/ i RELAY
_ 2 : P
HEADLAMP AMECIRIER 2
uNIT >
RELAY -
MAIN BEAM CONTACTS .~

’ : 4
4 =
SIDE ~ LIGHT
LIGATS / SWITCH

T e s e

| apipPED BEAM

HEADLAMP
UNIT

Fig. 6. Block diagram of an automatic car head-
jamp dipping system.
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The Heathkit engine analyser, a useful instru-
ment for the practical man.

face to transmit information to vehicle mounted
receivers connected to the speed control unit,
or using a dashboard mounted control unit
enabling the driver to select a cruising speed
and the unit will control the vehicle speed at
the set value until any of the normal car
controls, accelerator, brakes, etc. are operated
thus reverting speed control to the driver.

Vehicle security systems include alarms and
immobilising systems. Alarms switching the car
horn on and off, or operating a siren are trig-
gered by various sensors mounted on the car,
door switches, mercury switches detecting vibra-
tion caused by an intruder or triggered from
the ignition switch if the alarm has not been
reset.

ENTERTAINMENT

The car radio is probably the most common
item of electronic equipment fitted to cars on
the road today. The car radios produced today
are transistorised or contain integrated circuits
and range from simple manual tuned or push
button single and dual waveband sets to station
seeking, multiwave band sets.

Most car radios receive medium wave and
long wave stations but there are available sets
which receive short wave and f.m./v.h.f. stations,
the range of v.hf. sets includes some which are
equipped with stereo decoders and stereo ampli-
fiers enabling fm. stereo programmes to be
enjoyed in some areas of the country where the
signal is strong enough.

There are available dual purpose radios with
internal batteries, aerial and speaker which can
be used as normal portable radios until the radio
is pushed into the car mounted frame, the radio
is then connected to the car battery and aerial;
also there are converter units which when con-
nected to any medium wave car radio converts
the radio to receive shortwave bands.

Together with car radios, increasing numbers
of tape players and record players are heing
fitted to cars. Tape players are becoming very
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popular and there are two main systems in use
today, these are compact cassette upits and
eight-track cartridge stereo umnits.

The cassette units range from simple mono
player units which play through the car radio
amplifier to stereo cassette players with built in
amplifiers, mono recorder and f.m. stereo radio.

A new development in the cassette player field
is the auto-reverse stereo player shown in Fig. 7.
This unit is fitted with small magnets on each
take-up turntable which switch reed switches.

- When the end of cassette tape is reached and

the take-up turntable stops revolving, the drive
clutch slips. The absence of an output signal
from the reed switch circuits due to the turnp-
table stopping, trigger, via a control circuit, a
solenoid which reverses the cassette drive direc-
ticn and switches from one pair of tape head
windings to another. The unit gives continuous
music without the need to remove and turn over
the cassette at the end of the track; the direction
of play can be reversed at any time by pressing
a panel mounted button. Also fast forward/
fast reverse facility is available.

The compact cassettes can be bought pre-
recorded or recorded using the standard
domestic cassette recorders which are in wide
use today.

The eight track cartridge player uses a cart-
ridge which contains an endless loop of tape
with eight tracks which are prerecorded with
four stereo programmes. There are available
eight track cartridge players with radio and for
some units there is available a converter which
slots into the unit in place of the cartridge giving
f.m./v.hf. stereo radio reception.

Modified versions of the cartridge player
which take cartridges recorded with quadro-
phonic programimes, two programmes each of
four channels played through four speakers
mounted at each of the four corners of the car.

One or two of the more expensive cars have
as optional equipment television receivers
mounted out of the driver’s view, but these are
few and far between.

COMMUNICATION

Car communication using transmitter/receiver
has been in use for a long time, used by police,
fire brigade, ambulance, taxis and many large

Fig. 7. The Pye auto reverse stereo tape player.
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companies for communication between base
and cars on the road. The private motorist and
the company executive can now in some areas
have fitted to his car a GPO radijo telephone or
a transmitter/receiver hired from a company
running a radiophone service.

Under development is a system which is in-
tended to relay traffic information and warnings
10 the driver through the car radio. Roadside
transmitters being used to transmit local infor-
mation when conditions arise requiring warnings
to be given, a receiver mounted in the car picks
up the signals and interrupts the normal pro-
grammes with the warnings. The receiver may
be a separate unit connected to the car radio
or it may be part of the radio itself.

CONCLUSIONS

In order to power some electronic equipment
from a car electrical system it may be neces-
sary to include a power uait to convert the 12V
or 6V d.c. supply to a higher or lower voltage
or to a.c. voltage, such as the d.c./a.c. inverter
in EE. July 1872. {No longer available.)

By use of these various power supplies a wide
range of electronic equipment may be powered
from the car electrical supply.

As the electronics industry develops new and
more advanced techniques many of these may
benefit the motorist indirectly in making avail-
able more items of electronic equipment to the
motorist and motor manufacturers.

In general electropic units fitted to production
cars are of the plug-in type making replacement
fairly simple. The majority of electronic equip-
ment is very reliable and should last for the
life of the car.

Large electronic digital computer systems are
used in production control, car design, spares
distribution by the large manufacturers and in
some countries used car testing is computer
controlled.

This article has covered some of the applica-
tions of electronics comnected with cars and
motoring, which is a very wide field. =

A compact m.w. and l.w. car radio complete with
fixings and speaker from Bosch Ltd.
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Ruminations

{ By Sensor

Anyone for Tennis?

An ingenious variation on the
pin table theme is- getting around
the country. The apparatus looks
like a large table model TV but
its circuits probably have more
in common with radar than with
television. When the appropriate
coins are put into the slot, a spot
of light begins to bounce across
the “court” and short wertical
lines, which represent racquets,
can be moved vertically by the
players’ controls in order to in-
tercept the “ball”.

The apparatus emits a realistic
echoing “plunk” when the “ball”
hits the raoquet and the ‘“ball”
bounces back to the opponents
on the other side of the “court”.
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If the ball goes out of court the
player is admonished by a suit-
able “brrp” noise and the score
points on the screen record the
€rTor.

Apart from enjoying my game
of electronic tennis—even though
I lost, I got a lot of fun from
speculating bow the thing
works. No doubt many readers
will have a shrewd idea of what
lies behind the electronic court—
indeed, I would not be surprised
to see something of this nature
appear as a constructional project
in the future.

On Load

I read recently that one of
Britain’s fast breeder reactors is
now producing power, a whole
100 watts of it! This is just a
start of course, the reactor output
will be in megawatts when things
really get going.

My own knowledge of nuclear
power generation is minimal and
I cught to refrain from comment,
but the thought of this huge and
highly complex and expensive

plant somehow sweating away to
generate 100 watts seems ludi-
crous—like the mountain labour-
ing and giving forth a mouse.

Britain led the werld in nuclear
power generation but the sug-
gestion made some weeks ago
that the CEGB were thinking of
buying American built reactors
leads one to suppose that we may
be falling behind. I hope that this
is not the case.

This counfry has been accused
of being very good at research
but poor at production, and there
is certainly some measure Of
truth in the accusation. I have
known many engineers and
physicists who had an’ aversion
for production and “serdid com-
mercialism” and wished only to
spend their lives “playing” in the
laboratory. Certainly, 2 research
laboratory can provide a com-
fortable, sheltered environment
where one can work happily doing
one’s own thing, but is this the
best way of getting things done?

Perhaps the root of most of the
problems lies in our educational
system, is it toc academic?
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now almost
dvantage of

Another advantage is that an ssb. signal
occupies less than half the band space occupied
by an equivalent a.m. signal, which helps to ease
the problem of overcrowding on the bands.

Ordinary am. receivers are unsuitable for
s.s.b. reception, and for the other main mode
used, c.w. {(continnous wave—morse code). The
circuitry used in amateur receivers is therefore
rather specialised. The most simple type of
receiver suitable for amateur band reception is
the direct conversion type. The receiver de-
scribed here is of this type, and covers two
amateur bands, 80 metres (3:5 to 3-8MHz), and
160 metres (1-8 to 2MHz). The receiver is bat-
tery powered, and the output is for high im-
pedance headphones.

DIRECT CONVERSION OPERATION

A direct conversion receiver is so called as it
converts the received rf. (radio frequency)
signal direct to an a.f. (audio frequency) signal,
using a mixing process; Fig. 1 shows a block

Fig. 1. Block diagram of a direct conversion

receiver.

RIAL 1 el
ANED —»—i MIXER RF F:LrER%—r—.{;.ﬁ M
CIRCUITS e

PHONES

ESTIMATED COST* )
OF COMIPONENTS
including V.AT.

£8.20 plus chassis
and headphones

*Based on prices prevailing at |

time of going to press )
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diagram of the stages of such a receiver. The
mixer forms the heart of the receiver. The out-
put of this is egual to the two sets of imput
frequencies, plus their sum and difference
frequencies. .

Supposing for instance that a 3-7TMHz c.w.
signal is to be resolved, by tuning the vf.o.
(variable frequency oscillator) te 3-701MHz,
and the aerial tuned circuits to peak the signal,
the output will be: 3-7MHz and 3-701MHz (the
input frequencies), the sum of the two, 7-401
MHz (3-7+3-701), and the difference between
the two, 1kHz (3-701—3-700).

The r.f. filter will remove the r.f. part of the
output signal, and only allow the audio frequen-
cies to pass to the audio amplifier. In our
example the 1kHz signal is the only audio signal.

The v.f.o. frequency can be either just above
or just below the transmission frequency (3-700-
3-699 aiso equals lkHz). In practice the oscil-
lator would be tuned to whichever side gives the

most interference free signal. The andio signal
does not have to be at 1kHz, and the vfo. is
adjusted to give the frequency that the operator
finds most acceptable.

An s.s.b. transmission consists of a variety of
radio frequencies, which when properly mixed
with oscillations of the correct frequency, pro-

. duce the original audio frequencies. The mixing
process operates in the same way as for a cw.
signal, except that instead of one radio fre-
quency producing one audio frequency, a com-
plex radio signal produces the complex sound of
the human voice.

Tuning an s.s.b, signal is more critical than
tuning a c.w. one as, if the v.f.o. is slightly off
tune, the audio signal will sound rather high, or
rather low pitched. There are two types of s.s.b.
signal, lower sideband, and upper sideband.
With lower sideband the v.fo. is tuned just
above the signal frequencies, and with upper
sideband it goes just below them.

Fig. 2. Complete circuit diagram of the 80 and 160m Amateur Bands Receiver.
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CIRCUIT

A circuit diagram of the receiver is shown in
Fig. 2, TR1 is used in a simple v.f.0. This is tuned
by VC3. With SI open this tunes the 80 metre
band, and with S1 closed the additional capaci-
tance of VC1 and C1 allow the 160 metre band
to be tuned.

Transistor TR2 is the mixer, and uses a special
type of tramsistor, a dual-gate MOSFET. The
aerial signal couples via the rf. gain control,
VR1, and the input tuned filter to one input of
TR2. The input filter can be tuned to either
band by adjusting VC4. The v.f.0. couples to the
other input of TR2, and it modulates the aerial
signal, the mixed output appearing at the drain
of TR2.

Capacitor C7, C9 and R6 form the r.i. filter,
TR3 and TR4 form a high gain itwo stage audio
amplifier, feeding a pair of high impedance
headphones. Potentiometer VR2 is the velume
control, and is ganged with the on/off switch S2.
Low frequencies are attentmated by the low
value of the coupling capacitors, C8 and C10,
and the two feedback capacitors, C11 and C13
give high frequency attentuation. This gives a
constderable reduction in noise, and reduces
adjacent channel interference.

CHASSIS AND PANEL

A ready made 150X100X50mm aluminium
chassis is used. The front panel is made from
18 s.w.g. aluminium, and measures 150 X115mm.
This will probably have to be cut from a larger
piece.

The three coils are mounted in ordinary B2A
valveholders. The 20mm diameter cut outs for
these are most easily made using a 20mm

. chassis punch. The coil holders are each mounted

by two 6BA bolts. A 6BA solder tag is mounted
on one of the mounting bolts of the holder for
L1, and another on one of those for L3 (see
Fig. 5). Control VC4 is mounted by two- short
4BA bolts which pass through the appropriate
holes in the chassis from underneath, and screw
into the two threaded holes on the underside
of the capacitor.

Mounting holes for SK1 and SK2, must be
made to suit the particular make of socket used.
The positions of the mounting holes for the
component panels are marked using the panels
themselves as templates. The chassis and panel
are held together by SK3, VR2, S1 and VR1.

COMPONENT PANELS

The bulk of the circuitry is contained on two
component panels, one for the vf.o, and the
other for the mixer and audio stages. These
are made using 0-1 inch matrix plain board.
Construction of these is illustrated in Fig. 3
(oscillator), and Fig. 4 (mixer). The boards are
cut to the sizes shown from the larger size it
which the board is sold, using a small hacksaw.

The components are mounted in the positions
shown, and their lead outs are bent over at 90
degrees on the reverse side of the panel. These
are then soldered together, this wiring also
being shown in the respective figures. In most
cases the component leads are long enough to

Fig. 3. Layout and wiring of the variable frequency_oscillator board.
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facilitate this, but in a few cases it will be neces-
sary to use short lengths of tinned copper wire
as extension leads.

For anyone new to this method of construc-
tion, it is advisable to start with the v.f.o. panel,
as this is simpler. Tramsistors TR3 and TR4
have special lead outs which “plug” into the
board, TR2 is suppiied with a wire clip which
shorts all the leads to its case. This must not be
removed until all the wiring has beer completed,
and checked, otherwise the device could be
damaged.

Where leads emanate from the panel, thin
insulated leads are soldered in place. The
approximate length of these can be judged by
reference to the unit itself, and the complete
wiring diagram of the receiver, Fig. 5. These
can be made slightly on the long side so that the
free ends of these can be cut to length, and con-
nected up when the panels have been mounted.

The completed panels are mounted by two
6BA bolts for each. Two extra nuts are placed
over each bolt between the chassis and the
board, in order to hold the underside wiring of

the board slightly clear of the chassis.

The wiring diagram, Fig. 5, is largely .self
explanatory, and the main points to bear in mind
are that all wiring should be as short as possible,
and to make sure that VC1 and VC2Z are
mounted so that they can be easily adjusted. The
battery is mounted on a smatl aluminivm bracket
glued on one side of the chassis. This can be
seen in the photographs.

SETTING UP

The receiver has no internal aerial of any
kind, and a long wire aerial is required. A short
indoor aerial will probably provide reception of
a few stations, but for serious listening a proper
aerial is essential This consists of a long length
of wire {16 sw.g. or 7/22) insulated and set
as high as possible. The ideal length is 40m
{132ft), but 20m (66ft) should be quite adequate.

An earth connection may improve reception,
this can be made with a buried metal plate or
pipe connected to SK2, which connects to the
receiver.

Fig. 4. Layout and wiring of the mixer and amplifier board.
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Above. Photograph of the underside lay-
out and wiring.
Lett. Photograph of the back of the com-
pleted receiver.

SKi
AERIAL

Fig. 5. Layout and wiring of the underside of the receiver.
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Components....

Resistors v SEE
R1 390 kQ R7 4-7kQ R
R2 3-3kQ RE8 1MQ SIl()l)
R3 100k R9 270Q
R4 1:5k2 R10 4-7kQ l ‘]Jl(
R5 2200 R11 3-9kQ
R5 5600 All $W L 109 carbon

Potentiometers

VR1 5kQ lin carbon ‘

VR2 5kf2 log. carbon with switch (S2)
Capacitors

C1 68pF ceramic or silver mica

C2 10pF ceramic or silver mica

C3 120pF polystyrene

Cd4 47pF silver mica

C6 10pF elect. 10V

C7 0-01uF Mullard C280
C8 0-1aF Mullard C280
C9 0-01uF Mullard C280
C10 0-1xF Mullard C280
C11 0-00154F ceramic disc
C12 10uF elect. 10V

C13 1,000pF ceramic

C14 10xF elect. 10V

C15 100uxF elect. 10V

Variable Capacitors
VC1 30/140pF mica compression trimmer
VC2 10/40pF ceramic trimmer
VC3 25pF air spaced variable (Jackson
C804)
VC4 (aand b) 365pF +365pF dual gang air
spaced variable (Jackson type O)

Semiconductors
TR1 2N2369A silicon npn
TR2 3N140 dual gate MOSFET
TR3 BC148 silicon npn
TR4 BC148 silicon npn

Miscellaneous

SK1 Single wander socket with plug for
aerial

SK2 Single wander socket with plug for
earth

SK3 3:5mm jack socket

L1 Denco range 3 blue aerial coil (for
transistor usage)

L2 Denco range 3 blue aerial coil (for
transistor usage)

L3 Denco yellow r.f. coil (for transistor
usage)

S1  s.p.st. toggle switch

S2 s.p.s.t. switch incorporated in VR2

B1 = 9V PP3 type battery and connector

150mm x 100mm X 50mm aluminium chassis,

front panel, B9A valveholders (3 off for coil

mounting), 4000Q impedance headphones

fitted with 3-5mm jack plug, 0-1 inch matrix

plain perforated Veroboard, two small and

two large control knobs, 4BA and 6BA

fixings, connecting wire, wire for aerial and

earth.
IaJ
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C5 2pF silver mica H

Before the set is ready for use, VC1 and VC2
must be adjusted to give the correct frequency
coverage, and the cores of the coils have to be
peaked. The cores of 1.2 and L3 are adjusted so
that the metal threaded portions protrude about
10mm. The core of L1 is similarly adjusted for
a protrusion of 13mm.

Having given the set a final check for
mistakes, remove the clip on TRl and turn
on, switch S1 should be set to the 80 metre band.
Assuming that no test gear is available, the only
way to find the correct setting of VC2 is to try

Various settings untit one is found which allows

VC3 to tune the whole of the band. The 80 metre
band is usually fairly crowded (especially at
weekends), and this makes it quite easy to

" locate the limits of the band.

When VC2 has its final adjustment, VC1 can
be adjusted for correct coverage of the 160
metre band. This is likely to be more difficult,
since this band is shared with marine transmis-
sions, and a lower transmitter power limit is
enforced. This makes it less popular than other
bands, and it is mainly used for local contacts.
In some areas there may be very little activity
on this band at all.

If there are two closely spaced settings of
VC4 which will peak signals, the core of L1 is
adjusted slightly (probably inwards) to give a
single setting which produces a single peak.

OPERATING NOTES

The cutput is suitable for high impedance
headphones (4000 ohms) which plug into SK3.
Results will probably be best if the veolume
control (VR2) is kept at a fairly high setting,
and the r.f. gain (VRI1) is advanced no further
than is necessary to provide an adequate signal.
It is essential that the aerial trimmer (VC4)
is always adjusted to peak the incoming
signal, so as to give the proper sensitivity, and
to reject unwanted signals. Remember that this
control works independently of the wavechange
switch (S1), and needs totally different settings
for the two bands.

As stated earlier, the 160 metre band is used
mainly for local contacts and most stations
received will be no more than about 50 miles
distant. Many British and European stations will
be heard on the 80 metre band, with more
distant stations coming in when conditions are
favourable. -

It is worth bearing in mind that most 80 metre
staticns use l.s.b. (lower side band), and it is
therefore standard practice when scanning the
band to start at the high frequency end (the
vanes of VC3 unmeshed). This way, as one tunes
towards a station, it will sound very high pitched,
and it is only necessary to further adjust VC3
to give the required pitch.

By tuning from the other end of the band it
would be necessary to tune through the station,
and then readjust, which is less convenient. 00}
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By Mike Kenward

HisS month we have been

taking another lock at our
approximate cost box and in view
of the changeable state of the
market, have felt it prudent to
modify somewhat the wording.
Obviously there must be some
“give and take” in such matters,
but we believe most readers
appreciate the general guidance
the cost box offers.

One item that is usually omitted
from the approximate cost is the
case for any particular project.
This is mainly. because most
suppliers offer varions cases at
various prices and quite often
readers are able to construct their
own cases either from wood or
metal.

R.F. Signal Generator

Still continuing on the case
theme, we promised to supply the
name and address and cost for the

Olsen case again and also a
supplier for knobs for the
E. E. Test Gear Five series.

The Olsen case type 25A with
louvres is available in light green,
dark green, blue and silver grey
with front panels in light green,
white or cream for £3-45, in-
cluding postage packing and
V.AT. from Olsen Electronics
1td, 5 Long Street, London, E.2.

Similar knobs to those shown,
with a skirt and indicator line
(type R62) are- available from
Re-An Products, Burnham Road,
Dartford, Kent. Tep cap colours
available are red, blue, green,
yellow and black—state which
when ordering. The knobs cost
14p each plus 20p post and pack-
ing pus V.A.T. on the total.

The dial and pointer used on
the R. F. Signal Generator are
available from Home Radio
Components. The Denco coils are
available direct from Denco
(Clacton) Ltd., 355/7/9 Old Road,
Clacton-on-Sea, Essex CO15. The
“red” types cost 44p each and
8p should be sent with each order
to cover post packing. Add 19 per
cent V.AT to total.

A. F. Oscillator

The Wima capacitors for the
A.F. Oscillator can no longer be
obtained from Combined Elec-
tronic Services as menticned in
our March issue.

However Trannies are able to
supply Mullard C281 types which

they have selected for less than

+5 per cent tolerance. The total
cost for the six capacitors re-
quired including selection, V.A.T.
-and postage is £1-46—about the
same as from the previous sup-
plier.

Freezer Alarm

Most of the components for the
Freezer  Temperature Alarm
should be readily available. The
pre-set control should be a T.V.
type—that is a panel mounting
enclosed type, as opposed to a
skeleton pre-set.

The reed relay used in the
prototype is an R. S. Components
device and should be available
through most cemponeat sup-
pliers who can order it from
them. Readers are not able to buy
direct—a situation about which
we have heard a few rumours,
and we hope to see a retail outlet
in the future.

The reed relay can in fact be
replaced by almost any type with
a coil resistance of more than
200 chms and the correct working
voltage but, of course, this would
be unlikely to fit on the board.

Amateur Bands Receiver

The Amateur Bands Receiver
also uses .Denco coils (see R.F.
Signal Generator above) and
these are also available direct
from Dencoe. The Range 3 blue,
two are required, and the yellow
rf. cost 44p each, once again
include 8p for post and packing
and add 10-per cent V.A.T to the
total. The 3N140 MOSFET can be
obtained from either Arrow Elec-
tronics or Marshall’'s. The
addresses and prices are: Arrow
Electronics Ltd., 7 Coptfold Road,
Brentwood, Essex. CM14 4BN, 92p
plus V.AT., no charge for post
and packing. A. Marshall and Son
(London) 'Ltd.,, 42 Cricklewood
Broadway, Londen, NW2 3HD,
£1-00 including V.A.T., post .and
packing.

YES. [ WANT TO GET IT
DONE. BEFORE YOUR COUSIN
JULIE ARRIVES SO THAT

SHE?LL HAVE A PIM LIGHT
IN HER ROOM ALL MNIGHT.

|

. 0 KNOW HOW IT IS WITH
CHILDREN—SCARED
| OF THE DARK. F

F T WORKS %
ANYTHING LIKE —

LATER. .. | COULP I HAVE THE

LIGHT OFF AUNTIE
MINNIE? T PREFER TO
©7 \SLEEP IN THE DARK.




GEI'IERATOR

Tms preject is the last and most difficult of
the E.E. Test Gear Five series. However,
readers who have already built one or more of
the other instruments will have gained
sufficient experience to make a success of this
project.

An rf. signal source is essential for work with
radio receivers. With the aid of a signal
generator, circuits can be tested and aligned
from the detector, back through the receiver to
the aerial socket. It is very difficult to carry
out any sericus work or repairs to radio
receivers using only signals picked up from
broadcast transmissions.

The actual circuit itself is gquite simple, but
the necessity to switch ranges, to have a reason-
able attenuator and the care needed in wiring
means that the mechanical layout of the instru-
ment is more critical than the previous projects.
The instrument covers frequencies from 200kHz
to 30MHz in five ranges.

For work with f.m. receivers, the fourth har-
monic of range 5 may be used te provide signals
in the f m. band (80 to 120MHz).

The generator is amplitude modulated (a.m.),
but useful signals can be picked up by fm.
receivers nevertheless.

THE R.F. OSCILLATOR

Previous instruments in this series have
featured an integrated circuit as the main active
component. This instrument employs a field
effect transistor (f.et.).

A field effect transistor is very much like an
npn transistor but with a very high base
impedance. The source, gate, drain electrodes
are similar in function to the emitter, base,
collector or, for those who remember valves,
cathode, gnd and anode. The field effect
transistor is so much like a valve that many
valve circuits can be readily adapted to work
with them.
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GENERATOR

Fig. 1. The basic r.f. oscillator ¢ircuit.

The basic rf. oscillator circuit is shown in
Fig. 1. Coil L2 and variable capacitor C2 form
a highly selective tuned circuit, signals being
passed from this circuit via C3 to the gate input
of the transistor. These signals are amplified at
the drain output of the transistor and coupled
via L1 back to the tuned circuit.

When the circuit is switched on, oscillations
build up until limited by other components in
the circuit; R1 and C1 provide decoupling which
ensures that the end of L1 is connected to earth
through Ci. Components C3 and B2 form an
automatic bias circuit which controls the ampli-
tude of the oscillation, whilst R3 and C4 work in
conjunction with R1, R2 and C3 to set the work-
ing current in the transistor.

(oR ESTIMATED COST* |
G\J\D OF COMIPONENTS
N including V.AT.

ONLY

e £7.10.
( Excluding Case
*Based on prices prevailing at
ti f going to ss
k_. : tme of going »pre 5
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Fig. 2. The complete circuit diagram of the R.F. Signal Generator.

This basic circuit is used in many signal
generators and as the local oscillator of superhet
receivers.

THE SIGNAL GENERATOR

The fuli R.F. Signal Generator circuit is given
in Fig. 2. Although this circuit looks rather large,
with many long wires connecting the com-
ponents, it is only drawn this way for clarity. In
fact, when the instrument is wired the very
minimum of wire must be used.

The similarity between this and the basic
circuit of Fig. 1 is quite evident. However, the
differences are important. For example an input
of 400Hz is fed to the r.f. generator from an
audio oscillator. This is the modulation.

Signal generators can be used without modu-
lation for some work, but in the majority of

330

applications a modulated signal is necessary.

The A.F. Oscillator, the second project in the
E.E. Test Gear Five series (March 1974) makesan
ideal modulator. Set the af. oscillator to 400Hz
with its output voitage set to 2 volts and this
will modulate the r.f. carrier properly. The main
function of resistor R1 should now be clear, it
enables the voltage supply to TR1 to be moved
up and down in response to the modulating input
signal, thereby modulating the carrier. Capacitor
Cl is chosen to couple an adequate signal at
400Hz, whilst C2 is chosen to provide sufficient
rf. decoupling without seriously affecting the
modulation.

The main oscillator TR1 is identical to the
basic circuit shown in Fig. 1 except that five
switched ranges are used via Sla and Slb. To
simplify the building of the-instrument, readily
available oscillator coils designed for superhet
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local oscillators have been chosen. The use of
these means that some trimming is necessary on
the two lowest ranges, ranges 1 and 2. Capacitors
C4 and VCla (hatf of the twin gang tuning
capacitor) trim L1b so that it extends down to
200kHz. Coil L2b is trimmed with a simple fixed
capacitor C5. The ranges thus covered are:—

Range 1 198kHz to 638kHz

Range 2 600kHz to 2-01MHz
Range 3 1-6MHz to 5-44MHz
Range 4 5MHz to 13-5MHz
Range 5 10-9Miz to 31-2MHz

4th harmonic 80-4MHz to 122MHz
{Range 5)

Components....

Resistors
R1 5-6kQ
R2 22k
R3 62002
R4 100kQ2
R5 10kQ2
R6 1kQ
R7 100Q
R8 100
R9 10
R10 47002
All 3W carbon 5- 5%

Capacitors
Ct 0-22pF
C2 0-01uF
C4 33pF silver mica
C5 10pF silver mica
C7 50pF silver mica
c8 0-01uF
C8 5pF silver mica
C10 27pF silver mica
VC1 365pF twin gang variable (Jackson)

Semiconductors
TR1 MPF102 n-channeli f.e.t.
D1 BZY88 11 volt 400mW Zener

Coils
L1 Denco Red Range 1
L2 Denco Red Range 2
L3 Denco Red Range 3
L4 Denco Red Range 4
L5 Denco Red Range 5

SHOP
TALK

Miscellaneous

S1 two-pole five-way miniature Maka switch

S2 one-pole eleven-way ceramic type

SK1, 2, 3, 4 insulated screw terminals, one
off each red, black, green, yellow (4 off)

$K5 panel mounting co-axial socket

Eddystone die cast box size 98 X 57 % 256mm;

80mm diameter dial calibrated 0-100 through

180 degrees of arc; Perspex pointer fo suit

dial; transistor socket; knobs (3 off); Olsen

type 25A case with louvres.

RS s RS FIRe
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These ranges are adjusted by the dust core
adjuster in the coils, but due to the complete
absence of padders (very low value trimmer) and
trimmers different layouts and wiring will affect
the ranges actually obtained, therefore great
care must be exercised in the construction and
wiring to ensure that it is as close as possible
to the original shown here.

Finally, the output is fed via C9 to a simple
attenuator. This attenuator uses an 1l-way
ceramic switch. The ranges adjacent to the
wiper are unused and connected to earth in
order to reduce capacitive coupling between the
strong input signal and the attenuated output.
Some coupling is unavoidable in such a simple
arrangement so calibration of this attenuator is
not possible, especially at the higher frequencies.
It does however give a useful range of attenua-
tion from a maximum output of about 500
millivolts.

CONSTRUCTION DETAILS

As with the previous four instruments, the
R.F. Oscillator is housed in a type 25A Olsen
case with louvres. However, unlike the others
no circuit board is used for the components,
everything being mounted on the front panel
and other major components.

First it is necessary to make up a simple
aluminium bracket as shown in Fig. 3, before
bending this bracket, it must be drilled as shown.
Secondly, the front and back panels must be
driled as shown in Fig. 4. Finally, a diecast
“Eddystone” box must be cut and drilled to
house the attenuator switch, Fig. 3.

Fig. 3. The aluminium bracket
for holding the coils.
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Next, mount the variable capacitor and range
switch S1 onto the front panel and the coils onto
the aluminium bracket bent into shape. When
these components are mounted, the switch, coils
and tuning capacitor must be very close to each
other, as shown in the photograph and Fig. 6. It
is essential that the coils of ranges 4 and 5 are as
clese as possible to the range switch.

t FRONT PANEL 154 x 103

52
L2 51- YCi FIXINGS
i AR5
Y4 :

10 SUIT vC1

10 SUIT St "7
= 10 SUIT SKS 32
i |

REAR PANEL 154 x103

o o

TO suIT
GROMMET

TO SUIT INSULATED
TERMINALS

/]
gl |
¥ e

Fig. 4. Front and rear panel drilling details.
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The coils, range switch and wiring to compo-
nents VC1, C7, C5, C8, TR1, R2 and R3 should
now be wired using the shortest possible wiring
according to Fig.6. In particular, the earth wire
from pin 5 on coil 5 should go direct to the earth
terminal of the tuning capacitor.

The oscillator works best if the wires take the
shortest and most direct route,no attempt should
be made to loom wires together. Transistor TR1
is fitted into a socket which is suspended in the
wiring above the switch in order to shorten path
lengths as much as possible.

Components Cl, C2, Rl, R10 and D1 are
mounted on the four terminals fitted to the back
panel of the instrument. The power supply ter-
minals are colour coded red and black whilst the
modulation input uses two green terminals.

Two wires join the group of components
monnted on the back panel to those mcunted
on the front panel, these are the earth connec-
tion and the wire leading to pins 9 on the coils.

The attenuator is wired separately, compo-
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Fig. 5. Drilling and cutting detai‘ls for the Eddy-
stone diecast box for housing the attenuator,

nents R4 to R9, C9 and C10 all being fitted to the
attenuator switch. A short wire is led out of the
box from C9 to connect the attenuator t¢ the
tuning capacitor. The coaxial socket is belted to
the diecast box using countersunk screws so
that when the retaining nut is removed from
the attenuator switch the whole assembly can
be offered up flush to the front panel and held
in position by refitfing the retaining nut te the
switch. Having done this the wire from C9 can
be connected using the shortest possible length
of wire.

The instrument wiring is now complete, but
two or three checks of this wiring is recom-
mended. Transistor TR1 is very delicate and can

Photograph of the completed prototype front
panel showing mounting of coils to bracket, and
bracket to front panel.
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Fig. 6. (below) The layout and wiring up details
of the components mounted on the front panel.
The coilmounting brackethas beendrawn opened
up, for clarity, thus showing the bases of the coil
formers head on; (above) The layout and wiring
of the components on the rear panel.
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easily be damaged by an error in the wiring.
Finally, the front panel is marked up using letra-
set and the 0-100 dial and pointer are fitted.

The dial is held in place by cutting a hole in
the bottom and trapping it under the retaining
screw of the range switch. The pointer is a stan-
dard Perspex one cut down in size to suit the
dial.

TESTING

If the wiring is correct and TRl is in good
condition the osallator will work. It is tested
with the aid of a radio receiver. .

Place a receiver tuned to the long or medium
waveband alongside the R.F. Signal Generator.
Connect the generator to a power supply set to
18 volts and switch on. The receiver should pick
up signals when the dial is rotated on ranges 1
and 2, long and medium wave. These signals will
be received as quiet spots on the receiver dial.

Next connect the audio generator to the modu-
lation terminals having first set the controls to
400Hz and 2 volts output. Modulated signals will
now be received by the radio receiver.

CALIBERATION

Calibration is simple for those with access to
frequency measuring equipment and difficult for
those without it. First, for those with frequency
measuring facilitics. Start by removing the
modulation, set the dial pointer to 100 and the
range switch to range 1. Adjust the dust core on
coil 1 to give a frequency of 198kHz. In a similar
way, set range 2 to 600kHz, range 3 to 1-6MHz
and range 4 to 5-0MHz. Rotate the dial pointer
to read 5 divisions and adjust range 5 to 31MHz.
Having set the calibration points for each range
make up a calibration chart as show in Table 1.

For those without frequency measuring facili-
ties proceed as follows. First, set all dust cores
about half way out on their adjusting screw. The

‘unit must be calibrated against known radio

station frequencies by setting the dust core into
its correct position.

For example, range 1 can be calibrated against
the BBC long wave transmission on 200kHz (1500
metres) as follows: tune a radio receiver to
200kHz then set the dial pointer on the genera-
tor to 98; a beat note should be heard in the
receiver. The core adjuster on range 1 is now
adjusted to give zero beat, (as near as possible),
in the receiver. Range one is now as close as
possible to the calibration chart. Each range
should now be set against a known transmission
standard so that every range is as close as pos-
sible to the calibration chart.

If a suitable receiver is not available or you
don’t know the frequency of a station, leave the
dust core set half way until an opportunity to
calibrate presents itself. Ranges 1 o 4 should be
calibrated between pointer position 80 and 100
and Rauge 5 as near to 5 as possible.
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Table 1: Calibration chart for the prototype
R. F. Signal Generator

Dial Range and frequency (M#2)

posiﬁon _1 2 3 4 5 FM

0 -640 1-99 5-53 13-5 31-1

5 -632 1-95 5-43 13-4 31-0

7-5 -609 1-86 5-21 131 30-5 122 -

10- -574 1-73 4-88 126 29-9 119-6

12-5 539 1-64 4-54 12-1 28-6 114-4

15 -507 1-56 4-26- 11-6 27-5 110

17-5 ©-475 1-45 3-95 11-1 26-1 104-4

20 -447 1-35 3-70 10-4 24-8 99-2

22-5 -423 1-28 3-49 9-95 23-6 94-4

25 402 1-22 3-31 9-54 22-5 90

27-5 -383 1-16 3-14 9-16 21-4 85-6

30 -366 1-11 3-00 8-82 20-5 82

35 -338 1-02 2-76 8-22 19-0 76

40 -316 -958 2-57 7-74 17-7

45 -997 -898 2-42 7-33 16-7

50 -281 -850 2-29 6-97 158

55 <267 -810 2-17 6:65 15-1

60 956 776 2-08 6-40 14-4

65 <245 -744 1-99 6-15 13-9

70 +936 717 1-92 5-94 13-3

75 -228 -693 1-85 5-74 12-9

80 -221 670 1-79 5-57 12-5

85 -214 -649 1-74 5-40 12-1

80 -209 -631 1-69 5-26 11-7

95 -203 614 1:64 512 11-4

100 -198 -600 1-6 5-0 11:2
USING THE INSTRUMENT

A signal generator is normally used with the
modulation connected. For example, suppose it
is necessary to adjust the if transformers of
a radio receiver 465kHz. A wire must be fed
from the generator to a suitable input to the if.
channel, the tuning capacitor is often suitable.
The generator is switched on and set to 465kHz.

Inspection of the calibration chart shows that
range scale position 17-5 gives 480kHz and posi-
tion 20 gives 453kHz, therefore, 465kHz must be
between these two readings. In fact 465kHz is
12kHz above the frequency at position 20 and
15kHz below that at 17-5. Therefore, 465kHz is
estimated to be about half way between these
two readings at 18-75.

As this is only an estimate the dial may be set
to 18 or 19 and still be sufficiently’ accurate for
the realignment of receiver if’s.

The generator is accurate enough for the full
alignment of any receiver providing the final
calibration is carried out using a broadcast trans-
mission of known frequency. [w]
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IronWill...

You know the type . . . whenever you need him to do
one thing he’ll want to do the-other. And nothing will make him
change his mind.
1t's the same with some people’s soldering irons.
Hopelessly inefficient heat control can give an iron
a will of its own and make soldering operations a nightmare.
If this is what soldering means to you it's time you woke up to Antex.
Just choose a new mode! from the comprehensive Antex range
of advanced soldering instruments, with unique
constructional advantages . . . low leakage characteristics, interchangeable
bits to match solder-joint requirements, and really precise heat control.

Choose ANTEX~-the warm
heartediron

(andkeep =

yourcooD

4 MODEL C
Miniature 15 watt soldering iron
fitted 3/32 iron-coated bit
Many other bits available

from 3764" 1w 3/16°".
Voltages 240, 220, 110,

MODEL G »
18 wartt
miniature iron,
tfitted with long-life
iron-coated bit /32"
Voltage 240, 220 or 1710
2 othaer spare bits available ‘
/8" and 3/16"
PRICE £2-37 lrec. retall}
P&P10p.
< MODEL CCN
220 volts or 240 volis. =
The 15 watt miniature model CCN
also has negligible leakage.

MODEL X269
220-240 Volts or 100 120 Volts. The
leakage current af the NEW X256 is only a
few microamps and cannot harm the most
dalicate equipment even whan soldered
live”. Tested at 1500v. A.C. This 25
watt iron with its rruly remarkable
hear-capacity will easily ""out-solder’
any conventionally made 40 and /
B0 wartt soldering irons, due to
its unigue canstruction

advantages. Fitled longlife Test voltage 4000v. A.C. iy 50 or 24.
leon-coated bit 1/87. 2 ather Togaliv enclos_ed ?_Iamenx in ceramic shaft. 4 PRICE £1- 15 (rec. retail}
bits avarlable 3/32°" and Fitted longlite iron-coated bit 3/32". | ? &P 10p.
3716 Totslly enclosed 4 other bits ?'v_aﬂable 187, 3167, 1/4 )
element ceramic and stacl ; P;’;gg’fz“‘zé“(‘:'“ding "_'I';"; 5"!‘“2“6
shaft, Bits do not “freeze™ J ¥, -48 (rec. retail) P 5 °¢ 10p.
dejoipiheiiadids / MODELMLX'KIT ST3 Stand — This stand is made
:;RICE a.[PS P 1 “  Battery operated 12v.© MODEL SK.2 KIT from high gradeirisulatlon material
Srtfic(.a::lza;:),r pra:)duc?i%n work. 25 watt iron fitted with (Eontains 15 wate miniatdre irdn with a :hlomiu_m nfated strang
and as ageneral pUrpose iron 15° lead and 2 heavy clips fitted with 3/16" bit, 2 spare bits steel spring. 11 is suitable forrail

2 tor connection to car battesy.  5/32° and 3/32" heat sink, solder, models and replaces all previous

Packed in strong piastic wallet  and “How to Solder™” booklet stands. The two sponges at the

MODEL SK.1 KIT with bnoklet ‘*How 10 Solder". PRICE £3-53 (rec. retail) side which are easily replaceable
Coniains 15 watt miniature iron ‘PRICE £2:76 P &P 10p. serve 10 keep tha soldering bits clean,
fitted with 3716 bit, 2 spare bits {rec. retail)P & P 12p. Spare bits can be accommodated

- T oen tpen

m-x’vxd-f it 4

as shown on the illystration.

§/32" and 3/32°"_ heat sink,
solder_ stand and

" How to Sclder” hooklet.
PRICE £3-64 {rec. retail}
P &P 120, b2

PRICE: £1.00
(rec. rotail} P & P 10p.

T e L SIS
1 anclase cheque/P.0./Cash EE6 '

{Giro No. 258 1000)

"ALL PRICES
include VAT at 10%

D Please sand the following:

T - — From radio or elecirical daalars,
l 7 = car accessory shops or in case of NAME =
ditticuity direct from: ADDRESS il
1 O ANTEX LTD. FREEPOST
3 Aieaseendine PLYMOUTH PL1 1BR
B o A e (no stamp requlradi Tel 0752 67377
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Heathkif offer you a wonderful range of audio,
household, amateur radio and test equipment
in kit form.

All our electronic kits are designed to be
built by you. No previous soldering or electronic
knowledge is necessary as every kit is supplied
with a detailed Construction Manual which
leads you step-by-step through the assembly,
adjustment and operation of your Heathkit.

Write now for your FREE copy of the Heathkit
Catalogue or visit one of our Showrooms and
see our full range of products for yourself.
You'll be amazed at what you can make in just
a few evenifgs with Heathkit—the world’s
largest selling electronic kits.

(" Free

-

Please send me the FREE Heathkit Cata-
logue & details of Monthly budget plans.

NAME ____ R, T
ADDRESS . __ e &

HEATH (GLOS.) LTD: DEPT. EE/6/74
Bristol Road.

" - - -
: - % PRICES INCLUSIVE
Trannies ~ &%

4 Bush House,
Bush Fair, Harlow,

% Retail Shop open 9 to
5.30 Mori to Sat.

% Post & Package 15p.

Essex. % 1974 Catalogue 20p.
RESISTORS DISCO UNITS
1 ware 5%, carbon..,
WaTT carbon,

wate 10%, carbon
range 10 ohms to 4-
¥ wate mfo 2% ..
range 10 ahms %o |

VYEROBOARD

0-1 0-15

0-1 o0-15
% & e L 14 Complore  Syscem  £187-50,
3% x 3 7p 3p carr. £4-50.
3 x5 3 3ip  3p Includes
:; x }r - ‘l?g-v gp % D] 100 watt amp with full
7% simm) oop PFL & mixing facilities.
Berin e SR Stp  STp % Trannies Disco console with
Spot face cutter 46p  46p 2 Garrard SP25 turntables,
Pk 36 Pins 2Wp  20p % Pair 50 watt speakers.

s Headphones & mic.
VOLPU:1E CONTROLS Terms: No Deposit £2-47
otentiometers
L('arbunu:rack 5000 :or2 -2M 0. Eef;lzafver teofrmnfiasy
of G n
Smglerlzp Dual gang (stereo) 4dp. g.:::;g ::;::";:‘I 49(_13_3 watt)

Single type with D.P. switch 13p : =
extra. Send for list or pay us a visit.

We stock a large range of electronic semi-
conductors at competative prices. Our
summer 74 catalogue is now available at 20p.

£1 BARGAIN PACKS

£1 10 Silicon NPN Power | £1 20 TO!B transistors PNP
Transistors (2N3055) tese- like BCI7B, BCI?9 etc.
edfunmarked. untestedfunmarked.

30 Plastic 2N3055 un-

untested, similar to markedfuntested TOZ20
2N38I19.

£1 20TOS5 transistors NFN or
PNP, state which. 2 to 5
amp untestedfunmarked.

* any 5 packs £4.50 * PP 25p for each pack

Wa stock a large range of electronic semiconductors at eompetitive
prices. Our Summer 74 Caralogue is now avallable ac 20p.

case.
£1 10 General Purpose, fully

£1 30 Plastic FET's unmarked/ i
| tested FET’s.
1

R t Transistor
Electrolytic ,;'3;::}:-} arson Ip Ag%’s isp
. wart crbon 1pjACI27 15
Capacitors I w2k 109 Carbon 335 AC 115 135
1apt
4 VOLT | 16VOLT j s0voLT | 4f tonmsre  [ACI87K

26p
47uF  84p | I54F  6ip | 47uF  6ipli wart mjo 2% -.- 4P{ACI87 18
100uF 64p ?3115 6ip | 1004F  9pi Pange 10 Bt AC 188k g

W0uF Syp | i50aF 6ip | 68:F  10pl | megohms. 26
330,_‘; §}p 1504F 8p | 220u4F [lp ACIB8 |6=
1000uF {3p | 220uF  9p | 4704F 19p ADI140 49p
4700uF 29p | 680uF 17p | 6801F 25p AD 149 49p

1000uF 17 1000uF Varscoboard
15004F 256 || 22004F 4233 o-15  0-1/ADlel 2p
2000xF 43p mat.  mataf S Lo brid

2 x 32... 17p 22p
$2°8T Hrgo oo wmane e
SaF &b 333 §* - o Molecisr izp
a X . -] P,
e S| mYeu dxln de molgcls i
6;8“: l:’ A4E &ip el e s AL A (14
1500, F: 4T pF s Bosinsarkisg BCI43 12
4 ool Tohne 28 tool ... —  82p|pc s 430
2200,,F lsn, 100uF 8p e raccl esy FE

A300uF 26 1504F  8p

P 12204 rop | &3 voLT|pCtter o 2P S2elarios jep
4704F i3p | LuF  6jp| K. a2p 41p|BEYSA 19
6804F 20p | 2-24F yp| PS5 125 $apisevsi 20p
[0904F 22p | 474 6}p BFYS2 200

10 VOLY | 2200uF 39p | 6-84F 6ip 0DC25 40p
uF  &yp ['50004F 68p [ I0LE  Gyp QC8 S5p
47uF  &ip LuF 6yp| Yolume Controls QC35 48p
10004F 6-p 68uF 10p| Potentiomerars OC38 S4p
220.F Bp 100gF 11p|Carban track 5000 to| OC71 13p
330uF i0p 1500 13p12-2MQ. Log or Linear. 2N3D5316p

470gF 10p} 40 VOLT | 220uF 19b|Single 13p. Dual gangl2N305455p
10004 11} 6-0uF 6bp | I304F 22p|(sterco) 44p.  Singlel 2N305549p

1500uF 20p | 15xF &ip | 4704F 26pirype with D.P. switch[2N381928p

00uF 24p § 33uF  é3p | 1000uF 44p] I3p excra. 40636 6&6p
“p - *

Mullard Polyester Capacitors

C280 SERIES

250V P.C. mounting: 0-0ixF, O- 0I5 0-022 3ip. 0-033, 0-047, 0 068 4p.
Dl?—gOISDnsjp0337p. ﬂ9§p068l29.|.uFl‘P- =S5uF 12p.
2-2uF 2Tp

€296 SERIES

400V: 0-001uF, 0-0015, 0-0022, 0- 033.0 0047 3p. 0-0068, 0-01, 0-015,
g 4012.7 IS?} 033 34p. 0- 047, 0-068, 0- i #3p. 0-15 &3p. 0-22 Bip. 032 125
I60V: OOI‘JFDOISOm.GJ 0-047, 0-068 33p. 0-1 4p. 0-15 4p.
0-1 475 0-15,0:22 5}p. 0-33 7p.0-47 94p.'0-68 12p. |4F 144p. | -5¢F Tkp,
2-24F 24p.
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Z second, counts !

Ke(ﬁ a check with our .. ..
~ TELEPHONE CALL

ARGE CALCULATOR!

cost of your STD
any time period.

GENERALP

With the recent increase in call charges
it is now more necessary than ever to
Keep a check on your wife's phone calis!
This '‘device gives a digital readout in
pounds and pence of the accumulated

telephone calls over

oW AMPLIFIER

Automatic

Controller

This compact amplifier
has a built in loud-
speaker and gives 5W
r.m.s. oufput with full
bass and treble control.
Three input sensitivities
make it suitable for use

Many people now fit dimmers to domestic
lighting and these are excellent additions.
This automatic unit has a similar function
but is arranged to keep the set light ievel
constant by varying the intensity of the
controfled lamp. Thus as it gets dark
the unit will gradually turn on the Ilghtmg

[ X X} and REM £M‘
chance to ENTE
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s COMPETITION

oo« WIN A CHINAGLIA MULTIMETER!

One of these high quality muitimeters can be yours—free! Thirteen meters are being presented as prizes

in this exciting competition, open only to Everyday Flectronics readers.

‘-'—'“'m'“ First prize, a Chinaglia

Dino electronic mutti--
meter which utilises
f.e.t.s. to provide a
d.c. input impedance
of 200k2/V and an a.c.

.

Second and third prize, a Chinaglia
Minor multimeter with a sensitivity of
20kQfV on d.c. and 4kQJV on a.c.
ranges. This instrument is a versatile
pocket-sized instrument, having 25
ranges all with high accuracy. It sells
for over £13. i /

impedance of 20kQ/V.

This instrument has
Ten runner-up prizes, a Chinaglia Cito

33 ranges, all with = : | L
high accuracy and pocket multimeter designed speci-
costs over £28. 7 fically to provide a low cost instrument

. for everyday use. Sensitivity 20kQ/V

on d.c. tanges and 2kQ/V on a.c.
ranges. With 24 high accuracy ranges
the Cito setls for over £10.

HOW TO ENTER

Place the eight multimeter features, given below, in what you consider to be their order of importance to the average
reader working on typical Everyday Electronics constructional projects.

For example, if you consider that *A.C. current ranges" is the most important of them all, write “C" in the box
marked 1st on your entry coupon; the key letter of your choice goes into the second box and so on for all eight.

IMPORTANT

Another free entry coupon will appear in the July issue of Everyday Electronics.

The closing date is Monday 22nd July 1974, to allow plenty of time for you to obtain the second entry coupon from
our next issue and post two different attempts in one envelope if you wish,

Anti-parallax mirrored scale.

Degree of accuracy. o
A.C. current ranges.

Resistance ranges beyond 1M(,

Clearly marked, well arranged céntrols.

High sensitivity (ohms{volt},

Large, easy to read scale.

Overload Protection.

COMPETITION RULES

There Is no entry fee, but each attempt must be
fully completed in ink on the proper prifited coupon
eut{raom Everyday Electronics, and bear the eatrant’s
own full name and address.

Every d entry wlli be d and the first
prize, as descrlbed, will be awarded fo the entrant
who, in the oplnlon of an expert panel of judges,
and In any one attempt, has shown the most skill
and judgement in listing the elght festures in otder
of Importance. The other prizes will be awarded to
the senders of the 12 next bast attempts in otder
of merlt. No entrant may win more than one prize.

In the event of a tle of ties for any of the prizes, a
further i will be @ o b
post between the tying competltors o determine
such winner/s or winning order. 7

Any entry which does not comply with the printed
Instructions or Is received after the c¢losing date
wlll bo disqualified, as will any recelved mutilated _
or illegihle, ir let i Iterati ar
with more than one key letter in each space. No
responsibllity will be accepted for entries lost of
defayed Tn the post or otherwise.

The judges’ declslon, and that of the Edltor of .
Everyday Elecironics In all other matters affecting
the competition, Is final and legally binding. No

pond can bhs d into.

The competition is apen to ali readers in Great
Britain, Northemn Iréiand, and the Channel isies
axcept employees (and their familles) of IFC
Magazines, the printers of Everyday Electronics or
of Chinaglia (U.K) Ltd.

The winners will be notified. and tha result
announiced In the earliest possible Issue of this
magazine.

Jlberry Walk, London, S.W.3
Everyday Electronics, June 1974
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the slimmest,most
elegant hi-fimodules
ever made

Living with hi-fi takes on new meaning with Projcct 80 modules. They
can be assembled virtually anywhere, creating oppottunities 1o install
systerns hitherto only dreamed about and never before made practical.
Quality and relrability are everything you could wish for. Units are
mounted by 6BA bolts at rgar passing through diilled hples, cases are in

black with white embeHishment.

24" high 3 deep
Slider controls
New-circuitry

Each channel has inde-
pendent tone and volume
shder controls enabling
axcepttonally good en-
vironmental matching to
be obtained. . A wrtual
earth input stage forms
part cf the up-dated
circuitry which includes
genercus overload mar-
gins. Clear instructions
with 1emplate are
supphed.

are £11.95 "%

Stereo 80 pre-amplifier
and control unit

Size — 260 x 50 x20mm (10 x 2 x3 ins)
Inputs — Mag. P.U. 3mV RIAA corrected ;
Ceramic P Radio,Tape

S$/N ratic - 60db
Frequencyrange — T0Hzto 25KHz 4 3dB
Power requirements — 20 {o 35 volis
Outputs—100mV + AB monitoting fof tape
Controls — Press button for tape, radio and
P.U.Sliders for Voiume, Bass and Treble,

Project 80
FM tuner and s’ter’eo decoder

FM Tuner

Size -85 x 50 x 20mm

Tuning range —87.5 10108 MHz
Detector — 1.C. balanced
coincidence.

AFC —Switchable

One 26 transistor I.C.

Twin dual varicap tuning
Distortion 0.2% at 1 KHz for
30% modulation

4 pole ceramic filter in I.F. section
Sensitivity — 4 microvoits for
30d8 quieting

Output — 300mV for 75 KH
deviaton

Decoder—

With gallium arseriide tuning
beacon and 19-transistor 1.C.
Size— 47 x50 x 20mm

"rar£11.95 LY
“RarE7.4

H) 450

unit

Voltage gain —minus 0-2dB

controls minimum

12dB/oc!. slopa

SdB/oct. slopa

”"£6 95 "3,‘33?

Project 80 active filter

Size—108 %50 % 20mm (4% %2 x 3ins)

Frequencyresponse—36Hz 10 22KHz.

L.F. cut off {rumble) —28dB at 20Hz2.

240 &7Z.60

Z40

Size—55 X 80 x20mm
Input sensitivity — 100mV
QOutput- 15W RMS
continuous 8 Q (35V).
Frequency response —
10Hz —100KHz +£1dB
SlgnBaI to noise ratio —

Distortion —at 1 KHz= 0-03% using 30V 6ad
HF cut off (scratch) — 22KHz 10 5 5KHz.

Distortion — less than

0-1%2at10Wintc 8 Q
Power requirements —
12-35 volis

TEB.45 U

power amplifiers 4

:%%UES;S;W' entrant cument limiting makes
Oulputi—25WRMSS Q damage from overload or even direct
45V) shorting  impossible, a  prnciple

e X never before incorporated in a
Distortion — typically commercially availeble constructor
0-03% module. Normal working voltage
resvency esoonse— | (adustabis) 45V

R.R.P.£7-98 +0-79p VAT,

200KHz —1dB Without mains transformer
; S; :e:? :;n-md & PZ.5 30V unstabilised

"£6.95 *UAT

Sinclair power
supply '

units
e PZ.8
Size~ 55 % 98 % 20mm -The words most advanced unitin its

class. It is a stabiised unit. Re-

R.R.P.f4-98 +-0-48p V. AT
PZ.6 35V stabilised
R.R.P.£7-98 +0-79p VAT

Guarantee

If. wathin 3 months of purchasing any product direct
from us. you are dissatisfied with it. yvour monev will be
refunded on producuon of recaipt of paymen:. Many
Sinclarr appomied Stockists also offer this guarantce.

Should any defect anse in normal use. we will service
1t wiathout charge. For damage arnsing from mis-use a
small charge (typicaily £1-00) -aill be made.

: e h I Al T Tk
R O. London Road, St Ives, Hunlingdon, PEF7 4H) Phone St_ives {0480) 64311 Reg. No. 699483 England

‘Everyday Elecitronics, June 1974

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send postpaid S ST

e e

forwhich i enclose Cash/Cheque for £

including V.A.T.
Name
Address . - .. P P S T O e S
BLOCK LETTERS 6.74
339
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THE WEST HYDE Pricea Il\cl\ud'N‘ i
T

PRESTIGE CASE gunnl:.
The smarisat of tha West & P.and VAT.
Hyde cases, all anodiged State whather §.

aluminlum, with top & 1, or Full Panels

boftom panels only, in fequired.

black PYC coversd steel

{plaln or louvered). Free 1 off Pr. Extra for
standing or 8" rack brackets louvres
mounting with aluminium s:ﬂ' whole rack) £13-46 88p p
brackets. Supntiad ax B 34" half rack) £10-90 880  Ydp
stock, fully assembled, BCH (52" whole rack)  £15-53  £1-24 140
wkth 8.5, Pozidrive BC32 (5" half rack} £12:79 £1:2¢ T4p
scraws.

MINOS

PLABYIC

g

A smart miniature
caae In  tough,
rgld, high-gloss
black A.B.S, Front
panels in elther
aluminlum or white
PVC/Steal.
Bullt-In siots for PC cards. dividers,
or screens. Chassis or PC boards
can be supporied on 'P' clips from
Internal  pillare. Excellent as
encapsuiation boxes,

Also available without panel and
screws. Minimum order £1.

1oft 10 oft
Sip 45p

w2 65mm x 1mmm x Somm
257 % 3]° x
M3 100mm ;_ﬂwmm x 50mm

Prlcu Inctude P. & P. and 103 VA‘IP Lens
for quantlities.

runm handles

Anodiled nluminium centre bar.
Bleck plastic brackets with meulded-
In core. T5Smm @ 87p. § more sizes up
10 1§4mm.

gl 112\11. Load 50 Kg. @ 45p
an m. Loal - .
9

round, potishad, anodlud.
Ss’mm %ﬁ’:n 120mm @ £1-08

tin ali. §7-5mm @ up. 102mm @
£1-01. 145-5mm @ &4

8) No. 250

ack nyfon Very comfortable. J5mm
?”p. 110mm.. 1p. 155mm. @ §7p.

rices Include VAT. Less for quan-
tity. P. & P. 20p any quantity. Write or
phone for new catalogue.

Mmﬂ" VEN'I'ILAT!D
CASES i

1deal for Stabillsed Power Supply
Units. A lightwelght case with per- &
forated eldes and top. The frant panel
Is of heavy gauge anodised a!l. The
top. bottom, sides and back Interiock,
securad by 4 screws.

The tront frame is & clever moulding
holding the panels allowing for 4
hiddén fixings for & chassls f re-
qulred (not supplled). Integrally
moulded {ront feet alzo form the °
mounting for the tilt support which Is
standard with this matt blue painted

.
Gepth  Cods
138mm  00/3009-00
138mm  00/3009-10 o
188mm 00/3009-20 £71-07
incl. feot tlit. VAT and P & P.
Less for quantity

Helght Length

e
The design of these A‘Ws._ H... ’05 15:';0 MW-';. H - 1{:&
& -5 - 4" 13 .
cases permits the n- B l. Jw ggv g4Md N 657 77 137 £5
strument fo be built or € 4-3% 10* 657 #4891 O 457 107 137 £&-
sorviced withln thelr D 97 37 &57 &M P 97 37 137 £3-
pserr A @ E 97 T 85T £ Ol TR 1905 R
AL e £ g 10 657 £6-28 R 90 107 137 ES
shapes. Low coal. Blue S:g: _l': :g: £3-4 ? ::‘: 13: :.’;: g
eveisteet win white [ 00 35 BUH 0 13 e 1 ene-
P.V.C. costed aluminium J 18~ 37 6-5° . ¥ 1% 37 137 Rl
paness. K u- 77 65" ﬁ wig 7 13" £fo-
L 18" 10" 65" & Xil‘ 107 13" £12-
Woo llﬂ PDBESMEAC@ LGB HA LN

clude Serews, rubber feet. Dne or two chassis
lccgrdinntn size. and P. & P. and VAT.
Pricos correct to 315t May 1074

WEST HYDE

ST HYDE R xﬂoPMENTS LTD RYEFIELD CRES., NORTHWOOD
NORY HDDX. HA
'I' I: Northwood 24841 o 25732 th“ HI

€

SPARARITEMK I

ELECTRONIC
IGNITION KIT

COMPRISES

Everyching:—

Resdy Drilled Case and Matalwork, Cables, Coil Connectors,
Silicon Grease, Printad Circuit Board, 5 year guarantsed com-
ponents and a full 8-page instruction leaflat.

WHEN COMPLETE THE UNIT CAN BE FITTED TO
YOUR CAR (N ONLY 1S MINUTES USING THE
STANDARD COQIL AND CONTACT EREAKER
POINTS: TO GIVE YOU :—

Instant all weather starting, Up to 20% fuel saving, Longer

battery life. Higher top speed, Faster accaleration, Spark plugs
last about five time longer, Misfira due to contact breaker,
bounca electronically eliminated, Purer exhaust emission
resulting in less sir pollution, Contace breaker burn efiminated.
Suitabla for all petrol engines up to & cylinders
KIT PRICE ONLY £11-62

Rasdy Built Car Unit £14-88 (prices include
Single coil C.B. Motor Cycle post & packing)
Unit £§7-60

Twin coil C.B. Motor cycle
unit £23-24

Triple coil C.B. Motor cycle
unit £27-50

MOTOR CYCLE UNITS NOT AVAILABLE IN KiT FORM
ORDER NOW FROM

iCE ELECTRONIC SYSTEMS DEPT E.E.
4 PARK FARM ROAD
BIAMINGHAM 8431 TaQH

V.AT. and

When ordering state positive
or negative esrth and 6 or
12 volt.

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAYI

Do you want promotion. 8 hetier job. 'n-e BJ.E.T guide to success shoald be

higher pay? "New Opportunities™ shows read by every ambitious eRgineer.

you how Lo get them through a low-cost Snnd ror this helpful 76 page FREN boak
B.LET. homestudycourse. There are no now. No ohu;;t!on and noDody will call

books L0 hbuy and yOu CAR Day-as-yOuU- an ynu I could be the L thing you

learn. ever did.

P MemBcuT OUT THIS COUPON 1 T BN BN
Ngb‘,s?‘ CH@OSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest, Fozi io the address below.

I Practical Radio & Radio Amatcurs 5 General Electrical
Elgctronics Practical TV i Engincering a
(Technstron} {1 Calour Television Socicty 01 Engincers
Electronic Computer Electronles {Riectrical Eng) - B}
Engincering [0 €& G LI Radio Electrical Installa-
Televiion Mainies- TV Servicing Cert. O3 tions and Wiring [
ance & Servicng {1 Fost Master General € & G Electrical
General Radlo & 1st & 20d class Technicians
TV Engineering | 5 {Primary) g
Radio Bervicing, C & G Eieclricat € & G Tele-
Malntenance snd Engineering commaunications (m)
irs [ Practise a
City & Guilds Radio, C & G L1 Installs-
Electroalcs itons and Wiring
Mochanics

WAME (Bleck Capitats Plsase)
ADDREBS.. =

Qther subjects

Accrodited C.4.0.0, Mcmbsr of 4.5.0.0.
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13m THE TRANSITION FREQUENCY

The gain of a transistor is not independent
of frequency.

As frequency is increased, hy, remains fairly
constant until a certain upper limit is reached.

Beyond this frequency, the h, falls, and
eventually reaches unity.

The transition frequency fr is this limit, where

fr=frequency at which k., has fallen
to unity.

As an example, the BC107, BC108 and
BC109 all have an fy of 300MHz, providing I-
is held at around 10mA.

By A.P. STEPHENSON

A transistor is naturally a useless animal at
its transition frequency, but f; is a useful figure
for the following reason:

As frequency is successively helved, the gain
is doubled (which is a convenient method of
predicting the gain at high frequencies).

Thus, the BC108 will have an hy of 1 at
300, 2 at 150, 4 at 75, and 8 at 37-5MHz.

This simple relation omly holds for about
four or five *“halvings.” Eventually, the figure
for hy. reaches its normal mid-frequency value,
which in most cases will be at about !;th fr.

The BCI108 published figures of h,=125
{minimum) which means this figure is valid
up to abont 30MHz.

14 m CHOICE OF COLLECTOR CURRENT

Some humans are said to be highly sirung
or touchy and sensilive.

All transistors are touchy and sensitive!

Changes in d.c. operating bias, temperature
and signal frequency all tend to change the so
called contants such as h;. and noise figure.

Detailed data sheets always include numbers
of graphs, showing how the constants change
I¢, Iy temperature etc. In the absence of these,
the following broad rules can be accepted:

(1) rises as d.c. collector current rises.

Therefore it is wise to design with
fairly high I. values, (at least
hyy ImA or more). BC108, BC109,
hs BC107 will still operate reasonably
with I« as low as 10uA but with

Lmuch reduced hri and k.-

15 PRODUCTION SPREADS

The range of variation expected between the
manufacturers published data and the actual
values found in a given transistor specimen
are often substantial.

Semiconductor manufacture has improved
enormously in the last five years but there are
still very wide “production spreads” in any
given transistor.

he. is the worst offender of all. Taking the
BC109 as a typical example, the user must ex-
pect to find any value between 240-900, repre-
senting a variation eof almost 400 per cent!

Almost every other data item suffers wide

variations. Superficially, it would appear that
predictable design is impossible, but such is not
the case for the following reasons:
(a) Manufacturers quote three figures for most
data, called Typical, Minimum and Maximum.
Thus the minimum ke for BC109 is guaranteed
to be 240.

Everyday Electronics, June 1974
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(2) Transistor input resistance (r,, or h,..)
ra falls as I is increased. Thus
for high r, a low I- should be
used

(3) Highest operating frequency
This rises as I is increased, be-
cause h, rises. For very high
operating frequencies, 10mA or
more is customary,

(4) Noise

Transistors generate some noise. This noise
is reduced if I, is kept very low. Thus for low
noise input stages, operate with very low I¢
value (10 or 20 pA).

The procedure adopted for design is based

on the philosophy of “worst-case conditions”
which is nothing more than adopting a pessi-
mistic atlitude—expecting all BC109 specimens
to be the worst ones in the range. An attitude
like this can lead occasionally to elation but
never disappointinent.
(b) Use of negative feedback in practically
every circuil. Negative feedback always tends
to reduce the effects of production spreads
because the gain of such a stage is almost
independent of the transistor! To illustrate this
point, an equation for the voltage gain of an
amplifying stage is

R.
A=— where R, R. are resistors
R.
Without negative feedback, the gain would vary
widely with different specimens of transistor.

L e A ey
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DOWN 10 EARTH Y

By GEORGE HYLTON

“pye come across the term ‘amplified diode voltage |
stabilizer.” What is this, and what is it used for?”

iiiinad

To begin with, look at a diode
stabiliser without any amplifi-
cation (Fig. 1). This makes use of
the fact that, once a junction
diode conducts, increasing the
current through it doesn’t in-
crease the voltage very much. A
sikicon diode begins to conduct
at about 0-5V. At its maximum
safe current the voltage drop
across it is about 1V.

Ri

-+ +
—\\s =i = . =

44 Dt {Si) V0= 0-7v

Al 3 4 o

Fig. 1. Simple diode stabiliser
circuit.

Both voltages vary from diode
to diode, but an average voltage
drop at a moderate current is
always near 0- 7V. (For germanium
the voltage is about 0-3V, but
remember that this applies only
to junction diodes, mot point-
contact diodes).

In Fig. 1, V; is the unstabilised
input voltage. R1 absorbs the
unwanted part, leaving Vo, the
stabilised output, at around 0-7V.
If V; is about 2:7V, and an out-

" put of 0-7V, 1A is required, then

B1 must drop 2V at 1A; ie, Rl
must be 2 ohms. Readers familiar
with Zener diode stabilisers will
see that thie design procedure for
this circuit.is the same.

Who wants a 0-7V stabilised
supply? The usual requirement is
for higher voltages. You can in-
crease the voltage by connecting
a number of dicdes in series: two
give 1-4V, three 2-1V and so
on. If more than a few volts is
needed, it’s cheaper to use a
Zener, which gives Dbetter
stabilisation anyway.

AMPLIFICATION

This is where the amplified
diode circuit comes in. It wiil. give
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any voltage you like, using only
one diode. The circuit (Fig. 2)
secems wrongly named. No diode!

But the base-emitter junction of
TR1 is a diode. It begins to pass
current (if TR1 is a silicon trans-
sistor) at about 0-5V, turning on
the transistor in the process, of
course. The resulting cellector cur-
rent, Howing through R1, pulls
down the output voltage Vg, just
as in the simple dicde stabiliser.

The difference is that the base
voltage Vg is only a part of the
output voltage, because R2 and
R3 form a voltage divider. If
Vs is onetenth of V,, then TRl
will not begin to conduct until
Vo reaches about SV. To make
TR1 conduct strongly calls for a
Vo of perhaps 7V, so the circuit
is a 7V stabiliser:

+ Ri . 3

it A -H- . —
; R2

v, TRlsi - ¥
e R3

Fig. 2. Stabiliser using ampli-
fied diode principle.

By varying the ratio of R2 to
R3 the stabilised output can be
adjusted to any voltage within
the capacity of the tranmsistor.
However, if the stabilised voltage
is very large the stabilisation is
poor, and the drcuit is best
suited to lowish output voltages.

Amplified diodes are often used
in integrated circuits, in the form
shown in Fig. 3. Here RZ and R3
are absent because the whole cf
the output voltage is fed back to
the base. A silicon transistor still
works as a transistor under these
conditions and behaves like a
simple diode with sharper turn-
on. It is often referred tc as a
“diode” or a “shorted transistor’.

In Fig. 4, an amplified diode
(TR1) is used for setting up the
base bias of a complementary

Fig. 3. Amplified diode found
in integrated circuits.

output pair in a class B amplifier.
The adjustability of the arrange-
ment makes it very useful here,
and the low voltage needed is just
what the circuit can provide.

Fig. 4. Using an 1
amplified diode for
setting bias.

Bolye your communica-
tion problems with this
4-Statfon Transistor Interoom {1 master and
3 Subs), In robusi plastic cabinets for desk or wall
modnting. Calljtalkflisten from Master to Snha snd
Subs to Master. Ideally =uitable for Busineas, Bur-
gery, Behools, Hoepital, Office aad Home. Operates
on ene 9V batters. On/off switch., Volume control
Complete with 3 connectlng wires cach #8#t. and
vther accessotlen. P, & P. 47D

MAINS INTERCOM NEW MODEL
No batterles—no wires. Just DPlug in the maina
tar.instant two-way. loud and ciear communication.
On off switch and volume cootrol. Price £22-85
per pair P. & P, 60p

PRICE

ONLY

£6.50
Same as 4-3tatjn Intercorn for two-way instant
comnunication, Ideal as Alarm and Door
Phone. Complcte with BIt. connectlng wire and
Battery. P. & P. 35p

cicncy with this incredible Telephone Amuvlifler.
Take down long telephone messages or CODYErsc
witboot kolding the handmt. A psetnl office aid. Gnf
off switch. Volums Control. Complete with Bautery.
Pﬁ P. 27p. Full price refunded if not eatisfied in
T dayn.
WEST LOSDOX DIRECT SUPPLIES (PW.12)
169 KENSINGTON HIGH STREET, LONDON. W.8.
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“electronics
reall

m Mastered

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

no previous knowledge
no unnecessary theory
no “maths’

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentais of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which exptains our system.

T - S R T T T e ) T T =

- g

1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS

You learn how to build D Bz :

an oscilloscope which

remains your property. i

With it, you will become (j}—

familiar with all the w-d—

components used in as used currently in the
RAPY eiectronics. various fields of electronics.

ST, s N e e e ol e e e e T
3/ CARRY ouT valve experiments, transistor experiments Th'fl Ul dsmf cgurfe will enable anyons to
OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern,

practical and visual method—no maths, and

iy to electric circuit, computer circuit, basic o %
75 @O EXPERIMENTS g receiver, eiectronic switch, simple a minimum of theory—no previous knowledge

Yl transmitter. .c. experiments, d.c. experi- requiréd. It will also enap!e anyone to under-
ON BASIC ELECTRONIC *P e stand how to test, service and maintain all

CIRCUITS & SEE HOW  ments. simple counter, time delay cirouit. types of electronic equipment, radio and TV

THEY WORK, including ; ¢ procedures. receivers, etc.
R e R L e e e
| POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, |
l tor P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: I
l BnucHuHE we do not employ representatives I
NAME BLOCK CAPS
|
I or write if you prefer sot to cut page ADDRESS PLEASE fEfL &4 l
special free gift also to all our students
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BRAND NEW FULLY GUARANTEED DEVICES
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Type [M'rive p  Type Price Type Prire p | Type Priee T Pricep | Type Pricc Price i -r it
AC107 22 | ADI16t and 4 B{‘Flnﬂ % | BOI31 % | BE1E “ [ waria g8 m 39 g.éﬁwzhmag gg':m;"’lg
ACLI3 20 | ADIS2(MP) 76 | BCL5! 22 | BDI32 85 | RF188 44 | MIE2055 95 2(;309 39 | ON2193 3§ | 2NS392 18
\C115 22 | ADT140 55 | BCISZ 19 | BD133 7 | 28 | MJE305 62 | G339 39 | uN3393 16
ACLITR 82 | AF11: 27 | BCIs3 3l | BDISS Al | 33 | MIF3440 55 | 2G3I0A 2N3394 18
ACH22 18 | A5 27 J BC154 33 | BDIz& 14 30 | MPF102 48 283395 19
AC126 19 7 | BCIST 26 | BDI3T 50 44 | MPFI04 41 2N302 23
ACI2R 19 27 | BC15H 13 | BDI1as 55 13 | MPF105 | UNz03 23
ACT2T 20 33 | BCI5Y 13 | BD1so 81 13 | 0C19 1 31
ACI2R 20 33 | BC160 50 | BD140 86 16 | OoC20 45
ACIZY 18 3 33 | BCIGI 55 | BDIS 83 16 | 0C22 17
ACL34 is @ 31 | BCI67 13 | BD175 88 38 | ot 17
AC137 18 2 31 18 | BD176 8¢ 2105 | 0C2: 31
Agl4] 2 | AFISY .33 - BCl6Y 13 | BOYT 72 50 | OC25 a1
\CL41K 32 | AVI%8 35 | RC17h 13 | BDI78 72 86 | 0C26 83
AC142 20 | AFLI9 55 | BCI7L 18 | BD17S 77 94 | OCW 74
ACI92K 28 | af $5 | BCIT2 18 | BDI8O 77 81 | oczs 82
AC15] 17 | AFI81 55 | BOLTS 18 | BDI&Y & 8l | 0C3s5 82
ACISE 28 | AF186 55 | BCI74 16 | BD188 @ 39 | OCss 10
AC155 o8 | AF239 41 | BCI7S 24 | BDIS? 7 33 | oc4 13
ACI5h 22 | ALIO? 72 | BCI77 21  BDI1SS n 88 | OC42 13
ACIST 27 | ALIO3 72 | Beln 21 BDI18Y 83 38 | OCH 1
AC165 22 | ASYUR 28 [ BOITD 21 | BDISO 83 39 | oC4s 13
AC1G6 28 | ABY2D 33 | BCL 27 BDI% 94 88 | OCo 13
ACI67 22 | ASYuR 28 | RCI81 27  BDI% 94 30 | 0C71 14
AClos 27 | ABT2D 28 | BUIS® 11 | ED197 8% 22 | oc72 09
AC169 16 | ASYs0 28 | BCi2L 11 BDIS3 99 33 | 0C74 10
ACIT6 22 | ASYol 28 48 1 | BDI%9  £1-05 24 | OCTA 10
-ACIT7 27 | ASYS2 28 | BCISSL 11 | BDY £1-05 | 27 | ocis 10
ACI78 31 | ABYS54 28 | BClN4 13 | BDUDS 88 24 77 81
ACY7® 31 | ASY5S 28 | BCIRL 13 | BD204 88 22 | OC31 55
AC180 22 | ASY56 28 | BClan 31 | BD207  £105 22 | OCSID 38
ACIEOR 32 | ASYSY 28 | BCIBT 31 | BD20% £1-08 23 | OC82 31 |
ACISL 22 | ASYOM 28 | BC207 12 . BDY20 £1-10 19 | OCs2D 17 31 | 2837 77
ACIBlE 32 | ABY:n 28 | BU20Y 12 BF115 27 | 84 | OCS3 23 | uN717 39 | aNvelg(n) 11 83 | 2az01 48
ACI87. 24 | ABZ:) 44 | RC200 13 | BPI17 50 | 17 | OC159 aNTIS 27 | aN1010 77 81 | 40361 44
ACISTE 25 | BCIOT 12 | w212 12 | BEIIS T 17  QCI40 E 2N718A |_aNa011 18 30 | 40362 50
AC18R 24 = BCIOB 12 | B2131. 12 | BELIS 7 17 | 0C169 aN728 81 | oNsosa 19 13
ACISBK 23 | BC109 13 | peziar. 18 | BYLA 50 17 | OGl7e oNT2? al | AN3054 51 1
ACY T 28 | BCHI3 11 | Born 25 | uPi23 55 17 . 0CITH 28 | ONT43 22 | 9N3035 55 13
ACY 18 23 | BOILS 12 | Beeo 38 | RE125 50 17 | OCH0 28 | 28714 22 | aN3391 18 13
ACY19 22 | BCIIS 17 | BC3OL 30 | BF127 55 17 | 0C201 a1 | oN9ld 18
AC¥20 22 | BOIIG 12 = 7 | nr1a2 6l 20 | OCH02 31 | 2Ns18 33 DIODES AXD RECTIFIERS
ACY21 22 | BC1IT 20 | BCj0s 35 | BFI5Y 50 20 | OC203 28 | aXgv9 23 | AALlY 9 1 BYIS3 23 QAT 3
ACY2 18 | BC118 1 | BC304 40 | BF1G4 50 al | oCroe 28 | 2N980 23 | aAl20 9 | DYlst 0A7Y 8
ACY27 20 118 33 | BCA4O 34 | BF155 77 3l | OC205 39 | oN1131 22 | xAI29 9 m“t:m{so Ae 0331 8
ACY2H 21 | BCl20 88 | BC1h0 30 | Brise 58 343 14 ocsus g3  ONIIZ2 24 | AAYI0 10 | LY¥ZI0 3% | © 10
\CY29 ag | BCL2% 13 | BC¥su 27 | RF157 81 o 14 45 | 2N1302 18 | AaZiz 11 | B¥zi 33 | OAso 7
ACY 30 31 | BCL26 20 | BGYS! 29 | BF1u8 6l | Boios  £220 om’m 48 | ON1303 16 | BalOc 11 | BY¥212 33 | OA91 7
ACY31 31 | BCIs2 13 | BCY32 33 | BF15Y -68 3 35 | P20 55 | 2N134 19 | BAlis 23 | BYZI3 28 | 0A9S 3
ACT33 23 | BCI3i 20 | RCY33 24 | BFI60 44 a3 | F21 50 | 2K1305 1% | Bal26 24 | BYZI6 43 | DA 7
ACY 35 23 | RCL3S 13 | BEYds 28 | Brle H 23 | P3#5a 2g = »N1306 28 | Bal 18 | DYZ17 88 | Oaoe 8
ACY 36 3l ;| BOI36 17 | BEYT0 16 | BF164 4 28 | F307 48 | 2N1307 23 | BA1s: 13 | RYZIE 28 | BDIO [
ACY 40 19 | BT 17 | BCYFH 22 | BFI164 4 55 | ST140 14 | 2N1368 26 BAlss 18 | BYZ1S 3l | 811§ e
ACY4$) 20 [ BCL3Y 44 | BCY2 1§ BFI6S 4q 39 | STl4 1p | 2N1303 26 | BAlGA 15 | CG82 N3 8
ACY44 3 | BOU4O 33 | Beale 22 | BFI1§7 24 22 | TIS43 8§ | 2N1613 22 | BY100 17 (0A91 Eq.) 8 | INGHA &
ADISO 42 [ BC14 a3 | BCZI 28 | BF173 24 33 | UT46 30 | s¥azn e2 | BY100 13 | c@Gesl ANDI 7
ADli0 53 | RCI42 33 | BCZI2 BF175 89 33 | ZN4ts 2120 | 9NIRE9 35 | BY103 18 (OAT0-0454 INOI6 7
A\B}-i’; ig ggﬂs g% EDlls 88 m?n; 39 §9 | 2Gs01 8] | 50 | BYlis 13 Eq.) 7 | IN4ME T
ADL: 5 D16 88 | BF1Z a3 28 | 2G302 21 | 4 | BY126 16 | 0AS 39 | 18021 11
Be s HoBE %N B 2ime B lEmm om g g o
E I 27 A
ADIG2 39 [ BCLiD 12 | $DI2s 78 | BFIsL 33 21 | 2c306 1 | 88 | BY130 18 | ©A47 8
DTL 930 SERIES H ’
LOGIC 1.C’s 74 Series T.T.L. 1.G’s
Type 1 ?_,?“ 100 BI-PAK STILL LOWEST IN PRICE. FULL SPECIPICATION \
s 1 1kp 125 GUABARTEED. ALL FAMOUS MANUFACTURERS {
BP9 16p 15p 14p Ty ntith Type Quanti Type e niiti
Bross 182 15 1% - et é 1 5 100 ¢ o e
12.411' 38p  36p 34p BEYG 10: lg: l.ig g-l% ‘6-‘1‘. g-lp i-ll’o {' I"l 255 3106 { vn ig i-:o
327450 38 360 38p § Rpass 16 15 1 S = i sy s 3790 o0
SLY0IC sgp  45p 20p BLos 30p 289 26p o 0'} 0:15‘ 745 q -17 0-18 | 74123 3-00 0-90 2-50
8L701C 50p 45 40p § BPuC s T i3 8 7 0167431 018 017 016 7dlil 035 082 0-79
SLatoc oot bisy ol s T 4 25; 018 0-17 0-16 | 7468 0-18 0-17 0-16 | 74145 1-85 1755 1-45
Loaeen BE e N e G Z90Re o0 038 017 0167454 018 Q17 018 74130 2-90 2-80 270
S i P ] (o] 0 143 m; 8718 0-:1'1 o-és; 1453 :-u 0-17 016 751 1-10 1-05  1-00
TAAIE0A £185  £180 £17 BPaghs 45 135 4ty o3 b3 Wadlnn oR o oE o IR 1N 17
LATORC 530 28p . bdp LA i H ok -3 3L | 7472 28  O- 74159 195 1-80 1.7
HATO9G a8« 1335 =305 8 Bicans ASH He 020 019 018 7473 0-41 0:39 0-35 (74155 1-50 1-45 1-35
o Sl el lgg “: .3 0-20 018 018 7i7¢ o041 0-38 035 74156 1-30 1-43 1-38%
018 0317 016 7435 0-50 0-48 0-48 74157 200 1.00 1-80
Devices way be mixed to qualify 0-28 0-27 0-26 7436 0-44 0-44 0-42 74160 2-10 2-00 1-90
NUMERICAL for quantity price. Larger quantits 0-3¢ 0-33 031 72 0-74 071 0-84 Y4161 210 2:00 180
|ND|CAT°R TUBES prices on application. IDTL 930 0:32  0-3L  0-30 | 7481 1-30 1-825 1-20) 74162 4.4 4-15 3-85
CcoBs .. ; 4 £1-87 | Series onim). 0.48 0-44 0-12 7482  0-96 0-95 094 74163 4.0 415 388
CR118 A 11 20 0-45 044 o042 7483 1.20 1-15 105 74164 2-20 2-10 £-00
2035F Minitron, ; L1450 p-18 0-17 0-18 7488 1-1o 1-05 1.00 74165 g-20 2-10 £-00
Al Indicators 09  Declusal pont | VOLTAGE REGUI.A'(‘ORS 0:55 0-58 0.50 7485  3-50 3-30 3-30 | 74186 3-20 3-10 300
Al Wde viewing. Full data for a8 § TO.3 Plastic 1-5 Am 0.55 0-53 0-50 7456  0-35 0-34 0-23 4174 2-50 2-40 230
types avsilable ou veqmest. TA.7805. 5r. (Bquiv. P MVR 5V} 7475 0-%5 ©0-58 0-50 7489 400 3B-75 350 74176 1-75 1.6 1-55
- 1-78 7425 050 0-48 0-34 T 0-72 0-70 0-84 7ays  1-85 175 168
ZN414 .. o E1.20each J UAT812 12v. . MVR 12V} 7427 0:50 0-46  0-44 | 7401 1-10 165 1-00 74177 ° 1-8% 1'% 1-6%
1C. Radle Ree. jucl (el cir. dats. £1-78 7458 Q.55 0-53 0-50 v4p2  0-74 071 0-84 T4i80  1-50 1-40 1-30
A sl oohr ehtlies oD Sn Sl R IR IR
7452 - 46 0-44 | 7494 - - -75 | 74182 - : 75
R.T.L. LOGIC LC’s BUAL-IN-LINE LC». TWO _ihn:cl 543& g-;g O»gg o-:g | :..‘1.’1‘30 tl)_gg g-:g (1’33 Zﬁg? §.i2 2,}3 2-00
S PROFESSIONAL & NEW LOW COAT. 7110 018 017 16| 740¢ 1-07 1-04 1.00|7sie 215 210 2:00
1-24 595 100 gp § ZROF. TYPE No. 1-24 25-09 100up. 7441 074 0-71  0-64 | 74105 1-07 1-04 1-00 74193 235 210 2-00
TSO 14 pin tvpe  33p 80p 279 7442 073 0-71 0-84 74107 0-44 0-42 0-80 24199 2.986 286 2-7
E.{;‘.:‘.’ﬂ ggp ggp :;D TSO 16 ,. .. 33p 35p 32p 73 1-20 115 1-10 74110 0-60 0-55 D0-50 | 74155 2-00 196 1-%
e 65l? mb qu LOW COSRT Ne. 7444 1:20 1-15 1:10 ian 138 1-27 1:$1 I 3496 1-85 1:90 1-85
g P » 9p BPS 14 16y 1dp 1Zp 2145 1.98 1.95 18074118 110 1.05 1-00|7slss 186 1:80 1-85
BFS 16 179 15p 13 74 1-20 1-15 1-10 [74119 1-5¢ 1-40 1 -30 | 74398  $-00 175 4:50
» D p
3347 190 1.07 1-0517u121 060 0-48 0-85 74188 5-00 475 4-50
ALL PRICES INCLUDE vAT Devives inay be mixed to quality for quantity price. lT‘l‘l.7¢ serics anly}ilata in available for the

ahove nﬂ'\ﬂnl {.0.'2 In hoaklef forne, Price 13p.




BRAND NEW TEXAS

GEEM. TRAKSISTORS

Coded and Guaranteed

Pak No. EQVT
A 213713

(182
U85

AtTL17
Al 55;: cach pak

¥D 120 NIXIE DRIVER

TRAXBISTOR.

Enltable replacemunt for

BEX 21, (307, 2N [H93

120veh.
]

e-19

25 190
0-17 o-18

Bil. trans. spitable for
P.E. Orzan, Metal TO-18
Eqvt, ZTX 300 8p rreh.
Any QUy.

UT 46 UNISYNCTION
TRANSISTORS
Direct peplacement for
Ti8 43rand BEN 3000
alun electrically equivu-
lent to o NIR44

]

ey 100 1
0-30 028 0-22

GENERAL FURPOSE
ILICON SWITCH-

NPXN $§
v TO-18
SIM. TO ZN706/8. BSY-
27/28/95A. All umable
ievices nn open or aburt
circnits. ALSO AVALL-
BLE in PXP Him. to
2306, HCY7C. When
on|¢rhu.' please  wtate
prefereine NN ur PNP.

For
For
For
FYar
For

0-55
110
192
825
14-30
SIL. G.F. DIODES #p
3MmwW . .055
SOPIVIMin) IOD .1-85
Sab-Min.
Fally Tested [, 000 0 80
Idral for Urgan Ballders.

QP 100 TO3 METAL
CASE GERMANIUM
Yebu =80V, Vecu—hoy,
I.C.:-—'I(l ampa. Ptat

Replares the mnjority of
tieranium power tran-
slstom In the OO, AD
and NKT rauw-.

1 100

45
0-44 0-40
——— —

GP 300 TO3 METAL
CASE SILICON
Vebo— J00F. Vewn— G0V
LC.=15 amps. Ptol -
F15%. hie~20. 100{T. -
1IMHz. Roital
mend  ior
BODY 1§ or BDY Y0,

1 25 100+
0-5% 053 051

NEW 8th EDITION
250 pages
TRARSISTOR EQUIVA-

BOOE. A con-
bkte €I0=n reference an
equivalents  hook  for
Huropean, Awerican aud

B 2400 TO3 NPX
SILICON HIGH
VOLTAGE

Vebo 250V,

100V, LG

Ptot - 30W, hfe typ.26
T -.5MHz.

I 23
0:55 0-50
ADI6I/I62
VAT S
M/1* COMF QERM
TRANS. OUR TOW-

FAT PRICE O 76p
PER PAIER.

LOOK FOR OUR

AUDID &
ELEGTRONIC
COMPONENTS

ADVERTISEMENTS

in PRACTICAL
ELECTRONICS
RADIO CONSTRUCTOR

100+
0-84

Japanesc T o
ixclpdve to BI-PAK.
£1'85 each.

A LARGE RANGE OF
TECHNICAL AND DATA
BOOES AEE XNOW
AVAILABLEEX STOCK.

SE¥D FOR FREE LIST.

SILICOX PHOTO TRAN-
SISTOR, TO-18 Lens end
NEXN San_to BPX35and
P21. BRANDNEW, Full
data available. Faily
guaranteed,

Qix.  1-0495-09 100 up
Price ea. 889p 44p 88p

QUALITY TESTED SEMICONDUCTORS
Pak ¥e.

2 Resd xpot trausistors PN .. ... .
18 White spot K.F. iransistors PX P

4+ OC 77 trpe tranmstom

6 Matehed transistors OU38/4

4 OC 75 trannistors ...

3 OC 52 tranaistors |

4 AC |28 transistors NP high pm

4 AC 176 teanaistors PNP ..

7 UUC BI tyve transistors . .

| OC 7] type transiators . .

= Al‘ 1‘24“"8 Complementary w-!r-

3 \Pllﬁlypetran.hlun 4 5

3 AF 117 type transistors .

3 OC 171 H.F. type transisore

T UNZ926 Epoxy transistors
wized colours ...

2 GETBRD Jlow
H'I!Illl‘ﬂrl

3 NPN

2 2REE CEEBSFDEED

oo o

a

3 MA”'J MO % MATI0L & | x MAT
L

4 OC 4 Germanium transistors A.F. 0
21 4 AC |27 NPN Germaniom transletom-0-
2 00 NKT transintors A.F. R.F. ¢oded .. 0-
19 OA 202 Bilicon dlodes ub-min..... 0

8 0A BI dinden
15 INP14 Sillcon diodes 75 F1V T8mA
HSAQ'- iermaniam diodes sah-min

o

ca

2 10A PIV Slllevn rectiflers TH425 1
2 SHicon power rectifiers BYZ 13 . ...
4 Hllieon traneltors 2 > 2N89S,

1 X ZNGIT, 1 x 2NGIS .. ... =5 L)
T H!llmn nwiteh transiyioes

E3
-85
-85

a5

-3

(]

65

]

35

55
-be
65
-58

-X-¥-

3 PNP Sliteon translators
1 x 2ZN1132
3 Hllicon NPN transistors SNITEL. ..
7 Bilicon NPN transistors IN236B.
BOOMBz (oodv ) e gl s
P TO-5. T ¥ 2N2304 &
I! G-63
N MSTO 18 'pll-lil!.'wll )IHz \P\ -85
0563 NI'N Sllicon tranalstors .. 065
PN transistors 4 x 2N3708, 3 »
uN3Io2

ELECTROXIC SLIDE-EULE
The MK Alide Rnle, designed to smimyplify Elee-
tronic calenintions tentnres the following scales:
Converalon of Frequency and Wavelength.
Caleulatlon of L, € and fo of Tooed Circalts.
amd Hetl Ind Atea of Clrclea.
Tolume of Cylladers. Reslstsnee of Conductora
Welght “of Conductors. ibel Calculations.
Angle Functiona, Natural Loga and "¢’ Functiona.
AMultiplication and Divislon. 8quaring, Cublng
and Bquara Rools. Convemien of kW ard Hp-
A muat for every electronic engineer aud enthuel~

ast. Bize: 22 em v dom. Complete with casec and
instructions, Price each: £3-88

KING OF THE PAKS  Unpequaiied Value and Quality
NEW BI-PAK UNTESTED

SUPER PAK SEMICONDUCTORS

Money back refand if nod satisfed

Pak No. Description

&

120 4ilass Yub-Min. Licaeral Lurpore Gernianing Diodes

60 3ized Germanimm Tratmistors- A FIF

76 Germanlum Gold Bonded Bub-Min. ke OA

40_Germanium Transistors tike GCS1, AC

- 60 20GmA Bnb-Min. Bilicon Diodes ..

30 81}. Planar Trabs, NPX like B“mA 2NT06 .

"'18 811 Rectifiers TOP-HAT 760m A VLTG. RANGE up 10 1006 0- 65

60 BU. Planar Dlod:u DO-7 Glaas 250m A ltke OA200/202
:0 Mired Voltages, 1 Watt Zener ondcl
| HTI
Uli_ 35 PNP BH. Fiansr Trans, TO-3 Jike SN1ISZ.
mz 1 tifcon Rectifiers t.poxy bDOmA up to !.*00 Pl\'
12 30 PNP-NPX 811 Tranalalors OC200 & 78 108
14 160 Mixed Bilicon and C 3 Diodes
i
Tis
w7
uin
Uiy
G20
N

J

ﬂ|:'c|=|:
a|z L

ﬁi
:

l

1]

« x>

|

10 3 amp Silicon Rectifiers Stnd Type up

30 G PNP AF Transistors TOS ke ACY 17-22
88 Amp Bitlcon R Billcon Recttfers BY Z13 Type np t0 600 TLV ..

:§ ElJlmn "NPN Tri Tranelstors ke BCI0H ...

30 AP frermanjuin Alloy Transtators 2G300 Berfes & GCil
30 MADT s like MHz Beérles TNT Tranabtors ..
20 Gommrnm‘l, Amp Ragtifiers G Berles Uy 1o

s Yast Switching Blteon Divden Lke
12 N¥N Gernaninm AF Transistora TO1 ke ACIET ...
_10"1 Amp BCR'e TO-b c#n. uD to 600 PIV CRHI /26600
i3 FPlastic Bllic Bllicon Pisnir Trane. PN 2¥2926 . Q-5
20 Bllicon Planar Plastic VPN Trans. Low Nolw Amp 3’0:
25 Zever Diodes 300mW DO-7 rase 818 voits mixed
16 Plastic Case I Amp Bilicon itectificrs LN4000 Serfes
_ 30 Bllicon PNP Alloy Traos. TO-5 BCY26 23303/4
25 Bilicon Flanar Transiators PNP TO-18 2N2608 ...
_ 25 Billcon Flssar SFK Traasistors T0-5 BEYG0/01/52
37 30 Allicon Alloy Tranaistars 80-2 PNP 0C200, 28327 o ©
20 Fast Bwitching Sllicon Trans, NPS 400 3 Hz 2N30I1 ..
30 RF. Gerro. PNP Transistors 2N1303/86 TO a'
10 Dual Transistors Glead TO-5 252060 -
U 25 RF (xeml.nlug: Transistors TO-1, 0C46, >
10 VBF Germanium PNF Traalstors TO- | XKT667,
25 Sil. Trans. Elastic TO-18 AF. BCI13/114
20 BIL Trans. Plastie TO-5 BCIIS/H6 ...
7 34 8CR. TOS6 up to 60OPIV

Code No's. mentioned abure are giren as a guide to the type of dericn lu
the pak. The derices thetmaelves ate nornmlly unmarked, £

PIVIA AA

Caso) 12p ca. 13'W (Top- 500:26 0-28
Hat) 18p ea. 10W (RO-10
Stod) 32p e

INTEGRATED CIRCUIT PAKS

all Qutw* which jucinde Fanctional aiud Part-Functional nite
These arc clavscd an -ult-of-spec” Irom the maker's verr rixid specitications, but
are ideal for learbing about 1.C's aml experlivental work.

Price :

Manufactuters =

Pak No. Conlents

U1o00- 127400
Y1001 —12% 7401

Pri

TIC05— 12 7405
GLCO6 — 8 x 7406
UIC07--8X 7407
BICI0= 12X 7410
BIC20=12x 7420
YIC30- 12 x 7430
VIC40.=12 % 7450
VICHL 5 x 7441
VICKT~5 X 744
GICAY - 5 x7443
VICH — 5 x T4
TGS~ 5 X 7445

LRy Y- Y- Y- YT

CRRER DR R ERAETET

Packs cannud be split. but 23 assorted piecea {onr mix) is asailabie as PAK C1C X1

Pak Na_ Contents

UIC46~ 56 x 7446
CIU48 =0 x 7448
TICE0 =12 x 7480

e

SRBESRERERERRS

2x7
U]Cdi- 12X 7458
G1C60 =12 x 7460
UIC70— 8 x 7470
VICT2=8 x 7472
GICT3=8x 7473
YICT4 -8 x 7474

R X-X- TP TN Y- TR Y-

TICI6=5x 7486

g

NEW LOW PRICED TESTED S.CR’s

D3 s=bt 500 04
TO5 TO%TOHSTOG%TO{BTU&HTO4STO¢E )
039 0-33 0-52 0-50 0-00 1-27

SIL. RECTS. TESTED

PIN %00mA 350m A 1A ISA 34
006 0

TA I0A 354 30A

100 0-04
200 9-06
400 0-07
GO0 0=
8000-11
1000 0-12
T200 -

¢-87

5 e &2 &
O = -l

a1 05
;:ma:!v.b‘w

cgcocococ
G 210y th e K343

0-37

"

POST CFFICE
TELEPBONE
DIALS 80p each.

Pak No. Contsnts Price

| T1C90—5 x 7490
UIC91—8 x 7491

“N3819 3lp
2Na38r0 55p
2N3821 a0p
253623 81p MEPFI0541p

DIACS
¥Oor U8k
TRIACS.
BR100 (132) 41g cach

UN5468 Iop
2N5450 44p
RFW10 88p

YROM2A 8A oA
T0-5 T0-66 TO-48
2p 2p 2p

WITH

JICH2 =53 7T482
GICH3 -5 x 7493
ITICPS =2 X 7494
CIC95=5X 7495
GICHG =5 x 7494
GIC100 =5 x 74100
TICI21 =8 x 74121
WIC141 =5 74141
UIC151~5 x 74161
| UIC154—5x 74154
CIC193=5x74193
YIC199=5 x 74199

GICR E- 25 Assorted
Td's £1-65

CADMIUM CELLS
ORP12 48p

23085

115 WATT SIL
POWER NPN
SSpEACTI

ecccooecosass
RERRRE RS RERE

&

2 Awmp. BRIDGE RECTS.
60 v RMS 8bp ezch
100 v My 40p
<00 v RMS  50p
Blza 16 e < 16

D1893 NPX SILICON
DUAL TRANSISTOR
(Slmilu to  PN2060)
20 100+
Q- 28

0-26 0-23 f0-38

BIP 18/20 TO3Z NPN PLASTIC SILICOE
Vebo=100V. Veea=507. L.C. =10 amps. Ptut
50

bfe —typ. 100 fT~3MH».

BIP 10/20 Matched Fau
+ 1 28 100
o6l 03y

I 26
038 032 066

43 5 83
55 96 "
o 83 121

FREE
One 55p Pak o yonr
o%n choice Iree with
ordersvalued fdaroser

[0 amp POTTED
BRiDGE RECTIFIER
on heat sink.
100P1V. 990 each

Giro No. 388-7006

Please send alf orders direct to warhouse and despalch department

-PAN

P.O. BOX 6, WARE - HERTS

Poslage and pac. ing add 11p. Overseas add extra for airmail.

Minimum order 55p. Cash wilh order please,
Guaranteed Satisfaction or Money Back
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DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors — Up to date
Brochures on request

SPECIAL PURCHASES

LUHF TV TUNERS
CHANNELS 24 TC 64
Brand new trensistorised

LARGEST RANGE
OF KITS & peaisdicgafuEUn A
GADGETS Ay

UK's

LARGEST RANGE OF
TRANSISTORS ANDDEVICES

]UST A SELECTION
EASY TO BUILD KITS BY imAsoswaniC - £
nclatr ai =
AMTRON—EVERYTHING SUPPLIED | *znesic Radio £1-29
Moe! o T o
1 30 Radia contral receiver 3-29 A
TEST EQ“IPMENT ‘S-Ch;';;nellslcc tmnlnmlﬂ-r :2: . Eifhz:gircullsldata sheet DETb D GG
345 Superhet recelver g -
MULTIMETERS 63 Simple transistor tester 1-96 OVEFCE‘;?N g'“g.ﬂ(ﬁ’"' SEM: - CONDUCTOR
(cam. etc. 30p) 115 8 watt Amplifier 4-50 | DEV
=g ; 120 12 watt ampiifler “T Free stock lHst—latest edillon (Ref. 35) on request.
1T1-2 20K 'Voit Slimline 595 {25 Stereo control unlt 6-61 tncludes radlo valves, 1.C.'s Rectiflars, Trlacs. SCR's,
Mzw {Case £1-25) 20K[Valt Slimline de-luxs &-75 ol e nticlnt 4-18 | LED's, etc. More types—better prices—discounts for
UG'I 330 ?:)(I{(Y\?"Irsolbu?' ase. AC up 1040 KH!: 2 805 Power supply for 115 531 quantity small or large.
ol eel C. e. u .
AF105 (Case £1-50) 50K(Volt o | AR Bt s GARRARD BATTERY TAPE DECK
U4313 20K/Volt AC currenl. Steel case  10-5¢ 230 AM/FM aerlal amplifier 3.29 LT GARRARD 2 speed
taddt Plus Built in transistor tester 10-5¢ 2AO Auto packing 1|gl|l 5% 9 volt tape decks.
Model 500 (Case £1-95). 20K)Val 985 Mic, preamplifier 598 Fitted record J play
OTHER EQUIPMENT 5705 LF generator 10Hz-imHz _51:15 f"e‘gd:“%"‘:;f&;:g
gEZSOBPPo:kels‘Smn'alTlniector %;g carr; :gp 5755 ng;?;:lgfn““w 26Hz-20Khz :E e ol
ES00 Pocket Signal Tracer carr. 15p . Tak tod” spools.
TE15 Grid Dip meter 440kHz-280mHz 15-90 carr. 30p 830 g’é‘:ﬂ;ﬂ;‘”.‘" b AR O ERATR ey ARSI L
TE4D AC Millivoltmeter t-2mHz 18-75 care. 35p 630 ort CphnMnch - = with head ecircults.
TESS 28 Range vaive voltmater 22-50 carf. 40p ;m Elec "’“'C e 12-87 £9-30 carr. 30p.
TE20D 120kHz-500mHz RF Genorator 18-95 carr. 40p 7: Gc&Li'Dgl:C('Q?( e 10-31 . -
TEZ2D 20Hz-200kHz2 Aud’lo Gennrnlor 19 ss carr. 40p Uy Ol ol ngf;‘;mmﬂ ¥ 392 | TOP QUALITY | MARRIOT
SE350A Deluxe Signal T 325 Gleatith 835 Goitar preamp. ¢ 99 | SLIDER CONTROLS | TAPE HEADS
SE450 Voltslohms/R-C lub JRF ﬁe'lleF ;:n o 840 Delay car alarm 6-99 60mm stroke high quality ] 4 TRACK MONO or
choizee 87% CAP. Dlschurge ignition for car englne coniréls complete with 2 TRACK STEREO
New Revolutionary Supertester 6BOR (Ve Earth) 13-99 | knobs {post, etc. 15p any | ‘7 HighImpedance £2-50
B880R Mulii-tester Agcesgories B0 Scope Calibrator 283 quantity). .132 m:g llmpednnca ?53
58 Transistor tester “g ggfsi :’gﬂ%‘r:::'\‘l,;ﬁ e ‘:;1l Singles Log and Lin ‘ S ';D??aac';‘“mono
?rzrf;::?:::pm'mah' 11-55 715 Photo celt switch 897 go 10500%(2'(1 5&‘:"025':, | Recordj’Erase low
Temperature probe  11-35 795 Etectronic continuity tester a9 each' g . 1%p p: -
Guass mater $1-95 860 Photo thmer 15-51 2 g Erase Heads tor "17°, '18
Slu nal Injector 5-95 235 Acoustic Alarm for driver 3-61 | Ganped Log and Lin and '36 #1-00
Phose séauonce 5-85 | 485 Quariz XTAL checker TR e oK 00230k S e R ERe RN 0%
S 1 Vo, Imecter 5.5 tOu}ﬂlngrv)dm-un*s '43' Erase Head for ‘63
432 Testakit 19-30 avatakble] P
. Complete with knobs. (Post. ete. 150 any aty).
A SELECTION OF INTERESTING ITEMS [ 50 Bufler Battery Charer s =
€325 Compact transistor tester  6-95 pap 15p 820 Electronic Digital Clogk sg-so | SINCLAIR, MINIATURE AMPLIFIERS &
Q4002 Photastectric System £12-70 ALL KITS OFFERED TUNER/DECODER
E1310  Stereo mag. cart. preamp.  4-30p4&p2%0 SUBJECT TO AMPLIF%ERS (an ete. 20p)
01201 7-58p & p250 STOCK 0-3 watt 9 valt 1-75 S5P40-5 2240/stereo
D123 Teleamp. with PU coll 4:35p &p20p AVAILABILITY 104_ 1 ..an 9 volt 31
L Door Intercomm. and chime B-40p & p 250 B oo e ctiat 304, 3 watt § volt 3-95  5P40-62740stereo
1 Kw Dimmer/controlfer 3 0p&pido time of preparation 555, 3 wati 12volt  4-10 /P26 4
8” Twin spring unit  For 3-30p&p 150 Sibiect to chanaw | E1208 Swatt1Zvolt 5-10  SP6D_ 2Z80/stereo
16' Twln spring unif Reverbs 6-85p& p250 w!lh'oul A B 408, 10 watt 24 volt  &-95 -
ic Switch Tr {Receiver £92-75 4 410, 10 watt 28 volt  4:95 Transformer PZ8 395
C30‘ 1-250 MHz £4-25 E1206, 30 watt 45 volt 9-95
£3043 5CH 1-300 MHz £5-TS El210 2% + 2§ watts
gHF 105cAIrcrilﬂ Band Convertne : g:o:n ‘139 2 volt -
2005 4 Ch. mic. mixer -28pd&p13p < RES00, 5 waltt IC mains
O ES T T qrotact SSESHS | MWLM oo Tora ot i ary amputr | _ 2SS Al
R Eich YOHTsn it g e LB Features Mullatd RFfiF modula Ferrite nn-l hulli sgqgm-;s.'. 7 watt Stereo
BUILD THIS RAD]O e in battery. Excellent results. Size 77 x 24" with tontrols 11-75 &

Partable MW/LW radlo kit A IS O G ki
using Mullard RFfIF module.
Features MW—bandspread for
extra solectivity. Slow motion

SAC13, 15 + 15 walt
Stereo with controls
14-95

tunning. Flbre glass PVC POWER SUPPLIES FOR EVERY PURPOSE
cabinst. 600MW output. All MULTI-USE & RADIONIC KITS (Al cased unless stated chassis)
parts £798 {battery 22p), cad. 10-1 10 Projocts 470C B(73/9 volt 300 mA {includes Muln-AdaDlor Tor
elc. 32p. 50-1 10 Projects ' °° Tape Recorders, etr.) 5t 200
!r5€:-1 & 15°cPwI=cl=' . 1;:3 Car Lighter Voltage Adaptors 300mA csme val!ane
EXCLUSIVE: SPECIAL OFFERS | Jeieerons Communicator P ) 155 ea. post 25p
el 20 {Elec ) }p,oi.c.. SC202 3/6/71/9 volt 400mA
MWJLW CAR RADIO AXAI GXC40 X40 40 (tadio) $:45 | HC244R Stabllised version
+ of — Earth with spaaker Stereo cassclle recorder. | (carr.fpacking 40p) 9 volt mA
and fixings . £8-50.¢./p. 30p. £59-95 c/p. 50p. All transistor circuits with hand books | P124 volt 500mA (chassis)
8 TRACK CAR STEREO Pair Akal ADM micro- P15 25/28 volt 1 amp (chassis)
{— Earth) with speckers in phones. £6-55 c./p. 20p. ) £1080 12v 1 amp (chassis)
Pds & fixgs. £12-52 c./p.43D. PORTABLE CASSETTE P1081 45v 0-9 amp (chassls)
Portabfe Battory Cassette TAPE PLAYER=—for car or P12 6412 volt 0-4-1 a
Tape Player £7-25. carey around. £7-25¢./p. 200. § rgaze0 s WATTI.C. = SE101 A 3/6/9/12 valu amp {Stab.)
Car Lighter Plug < niadaptor HANIMAX BC808 POCKET | suitable alternative to SL403D. RP164 6/73/9/12 1 amp (Stab.)
hr all casselte a1d radio CALCULATOR WITH 5130 volt eperaled 8/16 ohm

volt output (state 8 KEY. £28-35 5 watt outpu ¥y
wi th)’£1 85 each HANIMAX BC21IM With circuits and data £1-52. [l L‘LJ
Rotel Starecphones MEMORY VERSION £37:50
RHe30 £4-50 MAINS UNIT for 8C808
RH700 £6-75 BCBIIM £2-85 (state model)

RH430 E3-30 |y ANIMAX H101 STEREO
Rotel RAJID 15415 watt COMPACT REC sR

FIBRE OPTICS

0-01 Diam. MonolF';Iu;anesti £3 3
S$TROBE TUBE per 50 metre reel 0 am.
ZFT4A, Suitable for December ‘73 g‘gﬁ?vsg'ﬁgm‘;dbﬂm“‘m',;:';r";i
Pract, Electronics £3-00. 3 S

Sprav £10-30 Tmm. Diam. £5:00)

ST2 (D32} DIAC 25p s T

e N e s ELAYERIZE ) e Rcams SR3 {140 SR . R R H Sl L
¥, i pleto wi geal ers i3 4 £3-00

Wein WS00 Battery/Mains £54-50) Price £38-95. Plus ZETE £3-50 10% VAT TO BE ADDED TO ALL ORDERS.

Cassette Recorder £12-75  free pair of stereo phones. UK post etc. 15p pear order unless stated.

404-4086 Electronic Components and Equipment 01-402 8381 All mail to

3 309 PA - Disco - Lighting High Powar Sound 01-723 6963 303 Edgware Road.
RAD I 0 303 Bargains Store {Callers only) London W2 18W
Hgrme and Car Enterrainment Centres. Landon and branthes now open | Aii stores open 8 sin ta
l_l M ITED 120 Shafresbury Avenue. London W1 01-437 9692 6 pm iz days 3 week
3 144 Burnt Oak Broadway. Burnt Oak, Edgware 01.962 7402 Hi-Fi = Tape Equipment
EDGWARE ROAD, LONDON W2 130-194 Station Road. Marrow,Middlesex 01.663 7788/9 Discount Stack List
= : 354-356 Edgwera Road. London W2 01-402 5854/4736 | Free ar ol stores

: Everyday Electronics, June 1974




Droserh

TRANSISTORS
and semi-conductors of many types from simple
dlodes to ICS, photo-sensitive devices, threshold

switches, efc. efc.

MINITRCN DIGITAL INDICATORS

3815F Seven t Ible with
tandard legic dul 0-9 and decimil point;
9mm characters In 16 lead DIL {some alphabetical
symbaols avaliable} £1:20
Sultable 8CD decoder driver 7447 E5-15
34186 showing + or — & 1 & dec. pt. £1-20

CAPACITORS
DALY ELECTROLYTIC
in cans, piastic sfeeved

1000mF/25V 28p 5000/25V E2p
1000/50 41p 5000/50 £1-1
5000/100 £2-81

2000/50 57p
2200/100 £1-56
POLYESTER TYPE C.280

Radja:! Jeads for P.C.B. mounting. Working voltage
S0V d.c.

0-01, 0-015, 0-022, 0-(33, 0-047

0-088, 0-1, 0-15 ea. 4p
0-323‘ 7p; 0-47 8p; 0-68 1ip; 1-0 14p;

ea. Ip

0-22, 5p;
1-5 21p; 2-2 24p

SILVERED MICA

Working voifags 500V d.c.

Values in pFs—2-2 to 820 in 32 stages ea. Ep
1000, 1500 7p; 1800 8p; 2200 10p; 2700, 3600 12p;
4700, 5000 15p; 6800 20p; 8200, 10000 25p
TANTALUM BEAD

a1, 0-22, 0-47, 1-0 mF/ 35V. ea 13p
2-2/16V, 2-2/35V, 4-7{16V, 10/6-3 o3, 13p
4-7/35V, 10/18Y, 22/6-3V ea. 16D
10/25V, 22/16V, 47/6-3V 100{3V ea. 18p
POLYCARBONATE
Type B42540 Working Yoltage--250V
Values In mF:
0-0047; -0-0068; 0:0082,0°01; 0-012; 0-015 ¢4 Ip
0-018; 0-022; 0-0Z7; ¢-033; +0039; 0-047; 0- 056

-068; 0:082. 01 ea. dp

CERAMIC PLATE
Working volfage 50V. d.c.
In 26 values from 22pf to 6800pF, each, 29

POTENTIOMETERS
ROTARY, CARBON TRACK. Double wipers
for good conlact and long working life /
P .20 SINGLE linear 100ohms to 4- Tmegohms, aa. 14p
P.20 SINGLE lag. 1Kohms to2-Zmegohms, ea. 14p
JP.20 DUAL GANG lin_ 4-TKohms to 2-2megoh:1ls.
ea, é8p
JP.20 DUAL GANG log. 4-7Kohms |0 2<2maguhr‘n.s_
ea. 48p
JP.2¢ DUAL GANG Log/antilog 10K, 22K, 47K,
1 megohm onlx oa. 43p
JP.20 DUAL GANG antllog 10K only o
24 DP malns switeh for any of above 14p extra.
Deceades of 10, 22 and 47 only available in ranges

above.

Skeleton Carhon Presets Type PR, horlzontal or

vartical &p each.

SLIDER

Linear or log. 4-7K to 1 meg. in all poepular values
ea. 30p

Esculcheon plates, black, white or llght grey, ea. 10p

Control kncbs, bikiwhtfred/yelfprajblus/dk. gray/fit.

grey ea. 1p
JACKS AND PLUGS
Sockets
2-circuit unswitched 51/55 12p
2.¢ircult f2 break contacts S1/BB 15p
3-cirealt unswitched (Not GPO) S355S 1Ip

3-circuit with 3 break contacts S3/88B 20 20p
2 ehreult with chrome nut and biack/whlite/red/green
or gray unswitched S5, 16p

with 2 break contacts S5/BE 29p
Minfature A.5mm 2-circujt, {black) 2 br. cont Sﬁi%ﬁ
[}
Plugs
2 clrcuit sclfeened top entry P1 - p
slde entry SEP1 sp
Line asocket mono 23t 40p
Line socket stereq 244 450
3 circuit unscreenad, blfgrey/wh. P4 asp
2 clrcuit, unscreenad, bltwhijred/bljgrnlgry P2 1:9

3 clrcuit screen top entry P3 53p
side entry SEP3

Miniature 3-5mm 2-circuit screened PS 13p
Min. 3-5mm 2-circ. uns¢émd. various colours PG 10p

THIS MONTH'S SELECTION OF
GUARANTEED-TO-SPECIFICATION COMPONENTS

Everything Brand New % Attractive Discounts * Free Postage (U.K.)

EV CATALOGUE
2nd printing

112 pages, thousands ot items; llustrations;
diagrams: much useful technical informaticn.
The 2nd printing of this catalogue-has been
updatod as much as possible on prices. It
costs only 25p post free and includes a refund
voucher for 25p for spending when ordering
goods list value £5 or more.

INSUEATED SCREW TERMINALS
In_moulded polypropylene, with nickel plale on
brass. WIth Insulating set, washars, tag & nuls.
15A /2507 in blk/brwn/red/yet/grnsbl/gry/wh.
Type TP.1,en. 1dp
Suitable plugs Type TP4, 4mm each Tp

Type TP2, 2mm each 4p

ZENER DIODES

Full range E24 values: 400mW: 2-TV Lo 33V.11p each;
1W: 6-8V to B2V, 2Mp each; 1-5W: 4-7V to 75V,
4%p each. 20W: 7-5V to 75V, 69p each, Clip to In-
crease 1:5W rating to 3 watls (type 266F), 5p.

RESISTORS
Code Watls Ohms 109 101659 100 up
(sea note below)

(o 13 4-1-470K_ 1.3 1-1 0-9 nett
112 4-7-10M {3 1f 0-9 neit

c 34 4:7-10M  1-5 1-2 0-52 nett

C 1 4-7-10M  3-2 2-5 1:92 nett

MO 12 10-1M 4 3-3 2-3 nett

ww 1 0-22-3-9 3 2 3

WWwW 3 1-10K 7 T L]

ww 7 1-10K 8 9 ]

Codes:

C = carbon film, high stabllity, fow noise.
MO — metai oxide, Electrosil TRS5, ultralow noise.
WW = wire wound, Plessey.

Values: All E12 except C W, C W, and MO 1 W.
E12: 10, 12, 15, 18, 22, 27, 33, 39, 41, 56, 68, 82
and thelr decades.

E24: as E12 plus |1.‘13, 18, 20, 24, 30, 36 43, 51,

ELECTROLYTICS
Axlal Lead
«F 3V 6-3V 10V 16V 2S5V 40V 63V OOV
047 — — — — — — 1lp &p
1o — — — = = tlp = Bp
22 — — — ‘'— 1lp — 8p ¥9p
4.7 - - —_ Hp — 8p 9p 8p
0 = = = = 8p 9p 3p 4dp
2 - — 8p — 8 Bp 8p 13
47 8p — 9 8p 90 8p lop I3p
100 $p 8Bp 8p Fp Sp 10p I12p 19
220 Bp 8p 9p 10p l0p llp 17p 28p
470 9p 10p 0p ilp 13p 17Tp 24p 45p
1,000 lilpg 13p 13p 17p 20p 25p 4lp —
2200 I15p 18p 29p 26p 37p 4lp — —
3700 26p 30p '39p 4p 58 — — —
10,000 My o ms = 2 -
KNOE&S

In & great variety of modern types, ford- shatt, from
plastic to solid aluminium Including pointer and
numbered types.

CONNECTORS

DIN from two way to 7 way plugs and socke!s, phono
}ynes 1mains connections, etc. etc. Pape 88 in Caia-
logue

BAXANDALL SPEAKER KIT

As designed by P. J. Baxandall and described
orlginally In “Wireless World.” Simple io
assemble, fantastically good results and a grezter
money saver. Carries 10 walts RMS, 15 ohms
impedance. Slize 18In x 12in x 10In. Complate kit,
including pack-flat ceblnet, £14-50.

The size and welght of this product obliges us to
charge 70p part cost of carr. in UK.

Equallser Assembly, £2-30.

Loudspeaker Unlt 59RM109, £2:45.

Cablnet Kit (to Baxzandall design), £10-45,
Cross-over choke for additional bass unit i full kit
above, £1-30.

This is EV Service

DISCOUNTS

Availabie on all Items except those shown wlth
NETT PRICES. 10% on orders frém £5 to £14-69.
15% on orders £15 and ovar.

PACKING AND POSTAGE FREE

In U.K. For pre-oald mail orders, except Baxandali.

For ordet list valus £2 and under thera is an
ditional handli charge of 10p.

62, 75, 91 and their decadas.
Tolerances:
5% except WW 10% 4:0-05Q under 1002 and
MO §W 2%.
Prices are in penca each for q ities of the
samo ohmic value and power rating, NOT

mixed values. {lgnore fractions of one penny
on total value of resistor order.) Prices for 100
up in units of 108 only.

GUARANTEE OF QUALITY
All goods are sold on the understanding that they
conlorm  to i ¥ il and

VEROBOARD i

Copper clad 01 matrix—2-5 x 3-75 Ins. 27p: 3-75x
3-75In5.—30p: 2:5x 5 In5.—30p: 3-TS x5 ins.—-33p.
Copper clad 0-15 In. matrix 2-5 x 375 ins.—20p:
3-75 » 3-75 ins.—30p: 2-5 x 5 ins.—30p; 3-75 x
5ins.—36p.

Vero spot face cuttar {any matrix) 48p.

Q- 040 plas (for 0- 1 matrix) per 100—36p.

Q-052 pins (for 0-15 metrix) per 100—38p.

ELECTROVALUE LTD

ars” spacl
is guaranteed as such—no rojects,
‘ ds’ b-standard handise 1s offered

for sale.

GIRO ACCOUNT No. 38/671/4002

Prices quoted do not inciude V.A.T., for
which 10% must be added to folal netl
vajue of order. Every effort Is made to
ensure correctness of information and
prices at Hime of going o press. Prices
subject to alteration without nolice.

All postal communlcations, mail orders
otc. to Head Office at Egham address,
S.A.E. with enquiries requiring answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 0HB
Telephone Egham 3503 Telex 264475 Shop hours 9-5.30 daily: Sat, 8-1 p.m.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA

Telephone (061) 432 4945 Shop hours 9-1
Please quote Dept. EE.6 when writing,

p.m. 2-5.30 daily: Sat9-1 p.m,

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.

Box 27, Swarthmore PA 19081.
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FOR AUDIO
ON A BUDGET

The first time Motor

PUSH BUTTON
CAR RADIO KIT ominateda push

= button car radio for
their Top Ten
Accessory Awards

Now BU"'D YOUB OWN AWARD NOTE - The ability to solder en s printad circuitboard is
WINNING PUSH BUTTON CAR RADIOQ  recessary to complete this ki successtully. Circuit diagram

and comprehensive insiructions S5p free with kit.

Technical specitication: ; 5
1) Output25 watts R.M.S. into 8 ohms. For 12 volt Car Radio Kit .
operation on negative or positive earth. £6.60 - 55 . posta & packing.
2.) Integrated circuit output stage. pre built three stage + PP geap g
1F Module. ' Speakerincluding batfle and fixing strips
Controls Volume, manual toning and five push buttons for £1.65 + 23p postage & packing.

station selection. sllominated tuning scale covering Fulf 5 A
IR £ I BT CEIED a Recommended Car Awrial - fully retractable and locking.,

Size Chassis 7ins. wide, 2ins. bigh and 4% ins. deepapprox.  £1.35 post paid.

* QUALITY-SOUND®
FOR LESSTHAN£19-00

Stereo 21 asy to assemble audio system kit, - no soldesing

, required. Includes:— -
BSR 3 speed deek, automatic, manual facilities together with
ceramic cartridge.
Two speakers with cabinets.
Amplitier module. Ready built with control panel: speaker feads
and full. easy to loliow assembly instructions.

3 1 For the technically minded . —

i : # Specifications :

Reliant Mk IV Mono Amplifier, ideal for the
small disce or house parties.
Outputs 20 watts R.M.S. into 8 ahms (sunable
for 15 ohms).
Inputs *5 Electrically Mixed Inputs. *3 =
Individual Mixing controls. *Separate bass
and treble controls common to all 5 inputs.

Input sensitivity 600mY:Aux. input sensitivity 120mVY: Power
output 2.7 watts pes channel: Butputimpedance 8-15 ohms.
Steteo headphone socket with automatic speaker cutaut.
Prowision for awiliary inputs - radie, tape, eic.. and outputs for
taping discs. Overall Dimensions, Speakers approx.

154" « B ~ 4°, Complete deck ang covet in closed pasition
approx. 153” > 127 X 6", gomplete only £18.55
Extras if requires.

Optignal Diamond Styll£1 37 RElE0eible-
Specially selected pairof siereo headphones with ingividual
level contrels and paddad earpieces to give optimem

performance, £3 85.

*Mizer amploying F.E.T. {Field Effect Transis-
tors), *Salid State Circuitry. *Ariractive Styling.
INPUT SENSITIVITIES

1) Crystal Mic or Guitar 9mV. 2) Moving coil
Mic or Guitar 8mV. 3), 4). 5) Medium output
equipment {Geam. Tuner, Monitor, Qrgan. ete.)
- all 250mV sensitivity.
AC Mains 240V. operation.
Size approx.12} insx § insx 3} ins

£15.00 + 60p.
postage & packing

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
Ideal for Disco Work. Output Power: 45 watts R.M.S, Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: {ess than

2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz. Treble Controf Range: 12dB at

10KHz. {nputs: 4 inputs at 5mV into 470K. Each pair of inputs
contiolled by separate volume control. 2 inputs at 200mV into

470K. Size: 19’ #10% . 8ins. aparox. Amplifier £27 b0-L-£1.50p.8p

Special Offer: Disco 50 plus two 15" EML. speakers type 14A/780
(as illustrated on opposnte page) Complete £57.00-; £4.00 p&p.
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COMPLETE”

£51-00

40 Watt Amplilier.

Yiscount [1i - R102 now 20 watts per channel.
System | includes.

Viscount |l amplifier - volume. bass, treble
and balance conirals, plus switches for meno/
stereo onfoff function and bass and treble
filters. Pius headphone sockel

Specitication

20 watts per channel into 8 ehms.

Total distortion @ 10W @ Thkidz 0-1%. P.OU.T (for
ceramic castridges) 150mV into 3 Meg, ~.U.2
{for magnetic cartridges} 4mV & tkHz into 47K.
equalised within __ 1dB R.[.A.A. Kadio 150mV
tnto 220K, (Sensitivities given at full power).
Tape out facihues: h-e'éupnuna sockel, pawer
out 250mW per channel. Tane controls and fifter
characteristics. Bass: — 1248 to -17d8. @
BOH:. Bass filter: 6dB per octave cut. Treble
control; treble —12d8 10 -12dB@ 15kHL
Trehfe filter; 12dB pez octave. Signal tg roise
rafio - {all controis at max.) ~58dB.

Crosstalk better than 35dB on all inputs.
Overload charactenisics bettes than 26dB on alt
inputs., Size approx. 1337x §"x 33"

Garrard $P25 deck. with magnatic cartridge,
de luxe plinth and hinged cover.

Two Duo Type ll matched speakers -
Enclosure size approx. 1747 » 1037x 67 in
simulated teak. Drive unit 137 8 with parasitic

weeter pomplete System £51.00

£69-00

System ||

Viscount Il amplifier {As System I)
Garrard SP. 25 (As System |}

Twao Dua Type IIIA matched spezkers—
Enclosure size approx. 317 x 137 x 1137
Finished in teak veneer. Drive units approx.
1347 81" with 31" HF speaker. Max. power
20 watts, 8 ohms. Freq. range 20Hz 10 20kH2.

Complete System £65.00

PRICES: SYSTEM 1
Viscount Il A 102 amplifier

2 Duc Type Il speaksrs
Garard SP25 with
MAG.-cartridge de luxe plinth
and hinged cover

£2420 +E1p&p
£14-00 +£2-20p i p

£21.00 + £1.75p & p.

total £59.20

Available compiete for only £51 00 +£3:500 & p.

PRICES : SYSTEM 2
Viscount R102 amplifier

2 Buo Type IIIA speakers
Garrard $P25 with

MAG cartridge de tuxe pliath
and hinged cover

£24-20 - £1-00p. b p.
£39-00 - £4-00p. 8 p.

£21-00 4 £1-75p. B p.

total £84-20

Availahie complete for anly f50.00+£4p 8 ».

EMI SPEAKERS AT FANTASTIC REDUCTIONS

THE ULTIMATE COMPLETE SPEAKER SYSTEM

EMI LE 315 listed price £86-00

performance.
Enclosurs Dimensions
appeox (3t - 2f1. -
Drive linits

A professional standard five way speaker
system with enclosure giving top quality

1),

]%_—7

-

4

i&.- 850
A8 " iy

Five matched speakers and crossover unit

Hand buiit — 15° diameter bass with 37
voice toil. — twa 57 diamater Mid Range
units, — twa 357 HF _units, plus matching

. crossover panel with two variable

potenuamerers for mid and high frequency
adjustment.

Powsr Handling

Continuous rating 35 W rms., Peak powe:
ating T8 W.

Frequency Response

| .

15" 14A/780 BASS UNIT
Bass uniton arigid diecast thassis.
Superior tone material handles up ta 50
watts RMS. and is treated to give 3 smooth
frequency resp Re e 30 Hz. flux
dansity 360,000 Maxwells. Impedance at

1 kHzis 8 chms. 37 voice coil_

Recommended retail price £40-80,
OURPRICE£18-70 + £1-50p & p

20 ¥z 20,000 Hz. imp. 8 ohms.
Our price £45-00+-£3-50 p. & p.

BUILD YOUR OWN
STEREO AMPLIFIER™

For the man who wants 10 design his pwn stefeo — here’s your chance to start.
with Bnisound — pse-amp, pewer amp lifier and control panel. Na saldering —
just simply screw together. 4 watts per.channel into § ochms. laputs: 120mY
{for ceramic cartridge}. The heart of Unisound 15 high efficiency £.C. manofithic
power chips which ensure very low distortion gver the audio spectrum.

240v. AC oniy. £7:64 - 55p. p&p

Technical specification

for handling up 10745 watts, fraquancy
response from 20 to 20,000 Hz.

Hugs 197 x 147 (approx.) high sthicisncy
Bass-Speaker with 16.500-gauss magnet
built on ® heavy discast Irame. -

The four 10,000 gauss tweeters, each 33~
dia. approx.. are fed by the crossaver which
critically adjusts signal for maximum
fidefity. impedance a1 1 XHz is § ohms_-
Bass coil 27, others 0-5". Recommended

listprice £44-00. QUR PRICEE19.50
+ £1-80p & p Special Offer

Elegant self selector push bytton player for use with your stereg aystem.
Compatible with Viscount Il system. Unisound modele and the Stareo 21.
Mains input, 240V, Qutput sensitivity 125aV
Comparable unit sold alsewhere at £24-00 approx.

Yours for only £10.95+ 90p. p & p

R| [ THV

Mail orders to Acton. Terms £.W.0.
All enquires Stamped Addressed Envelope.
Goods not despatched outside U.K.

Just write your order giving

Radio and TV Components (icton) Lid.

21 High Street, Acton, London W3 6NG /c

___ Edgware Road: 3a.m.—5.30p.m. Half day Thurs.
Acten: 9.30 a.m.-5 p.m. Closed all day Wed.

i . R
[ylﬂgr:‘r:]{fc;gqnsmber Leallzts)availahie for all items listed 323 Edlgware Boad' London W2
thus (3¢ €rsona
YOUR CARD Selrllz stamped addressed envelope. Shoppers
NO OVERSEAS ORDERS 3
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Everyday Electronics Classified ﬁvertisements

RATES: 9p per word (minimum $2 words). Box No. 20p. extra. Seml-display—£6-00 per single ¢olumn Inch. Advertisements mustbe prepaid

and addressed to Classlfied Advertisement Department,
Farringdon Street, London EC4A 4AD.

“EVERYDAY ELECTRONICS," 1.P.C. Magazines Lid., Fleetway House,

"EDUCATIONAL

CITY & GUILDS EXA.‘VIINA'I'IONS.
Make sure you succeed with an ICS
home study course for C& G Electrical
Installations, Telecorimunications,
Technicians and Radio Amateurs. Free
details from: —Intemahonal Corres-
pondence Schools, t. 731M, Imter-
text House, LondomSVfB 4U0J.
COLOUR TV SEEVICING. Make ﬂle
most of the current boom. Learn the
technique of servicing Colour & Mono
TV sets through new home study
courses, approved by leading manufac-

turers. Also radio and audio courses.

Free detajls from:—International Cor-
repondence Schaols, Dept. 731M2,
Intertext House London SW8 4U17.

Ll ST Ml AWML Seabuiil e
TECHNICAL TRAINING. Get the quali-
fications you need to succeed. Home

study courses in _ Electronics and
Electrical Engmeenng, Maintenance,
Radio, TV, Audio, Computer Engineer-
ing & ngramming. Also self build
radio Kits. Free details from:— Inter-
national Correspondence Scheols,
Dent. 731M3, Intertext House, London
SW8 4UJ.

MISCELLANEQUS

BEGINNERS, we exist for you. In-
struction, components, constructional
kits. Send .AE. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire,

LOUDSPEAKERS

Speakers, kits and
aabinetsfor D.LY.,
Hi Fi, P.A., Disco,
etc, by EMI, Fane,
Goodmans,
Baker, Elae,
Richard Allan,
Wharfedale, atc.
Send for frea
booklet“Choosing
a speaker’’

WILMSLOW AUDIO

Dept. H. Swan Works. Bank Scuare,

Wiimslow, Cheshire SX9 THF
Tel. Wilmslow 29599

FOR SALE S

TELEQUIPMENT OSCILLOSCOPE
S31R and handbook £35. ‘Choules, 43
Ashbrook Road, 0ld Windsor, Berks.
Wlndsor 62711,

] 2L8 AES

RECEIVERS and COMPONENTS
COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
lus plus once used, Pack includes
esistors, carbon and W.W., capaci-
tors various, transistors, dxodes
ers, potentiometers etc. Send £1+ 13{:
EDONIAN CO

g 1? c.w.0. to CAL
ONE TS, Strathore Road, Thornton,

SILICON TRANSISTORS. Unmarked.
untested, 25 for 35p. Sl'hcon diodes,
tested, unmarked SOVP.I 150MA,

é) 74 series untested
unmarked, 25 for 35p. Why not t}'
a pack? 1 pack of each for 95p.
Selected Semiconductors, 17 Coniston
Way, Elm Park, Hornchurch, Essex.
SPECIAL PACK of components, 25
resistors, 10 diodes, 20 capacitors, all
tested and guaranteed. o contains
2) transistors, untested manufachirers
rejects. Send 50p to Felectronics, 6
The Grassing, g, Carlisle.

ASS. M.C. METERS 2.3- £1- ) (279)
WIRE ENOED QNS 16800 (1 4
coppmcun AX, Mnsun-xsyu—m

25 ¢
$v. doNVERQEARCE PANELS 2 x AC123,3

on presets. 2 ferrite chokes etc, £1-10 c.p.
P# 100 s/mlica caps 85p ¢.p. Send
Wp for iizts of othera plus panels etc. Refund on
purcha;
8 A SgRTED COMFOH!]‘TI E‘I 85 c.p.
RT!D PAHELS £1-8!
. B. RAD O

2 Barnfield CIauonl. Bale, Cheshire M3 INL
Postaue Inzbrackets Mai ordewonly
TUNBRIDGE WELLS, components

from Teléservice, 108 Camden Road,
'ﬁtﬁrsgndge Wells, Kent. Telephone

SERVICE SHEETS

e i

PRESSURE SWITCH PADS size Bin
x 21in: Suitable for your alarm sys-
tems, Price 90p each, plus postage and
packing. Phelmetrics, Seymour
Grove, Manchester Mi6 B_908S.

RADIO & TEL ON BOOS.
TERS £2-95p, five television valyes 45p.
50p bargain transistor packs, bargain
£]1 resistor and capacitor packs, UHF-
televisions £7-50, carr. £1-50 Ip
S.A.E. for 3 leaflets. ELECTRONIC
MATL, ORDER (BURY) LTD. Bridge
Street, Ramsbottom, Bury. Lams.

lh.;gpsd colis, S slide switches. 1t w.w. pots. 3

WIRE

H.C. Copper, P.V.C. Insulated 24
AW.G. (02 mm.?) in P.V.C. Colours
Btack, Yellow, Blue or White. Reels
8ozs £0-95; 1lb £1-80; 2Ibs £3-50; 4lbs
£8-7% Including VAT and postage
larger Reels available C.W.O.

H. A. WAINWRIGHT & CO. LTD,,
9A Farncombe Street, Farncombe,
Godalming, Sumey.

Tel: Godalming 23545:

SUPERB INSTRUMENT cases by
Bazelli, manufactured from hea\%
duty PVC faced steel, choice of

types,” send for free list: Bazelli In-
strument Cases, Dept 24, St. Wilfrid’s,
Foundry Lane, Halten TA2 61L.T, near

[l“:'l’nln SOLBERING

SERVICE SHEETS for Televusmns.
Radios, Transistors, Record Players,
Tape Recorders, étc., from Sp with
free Fault-Finding Guide. Over 10,000
models available. S.A.E. enguiries.
Catalogue 20p and S.A.E. Hamilto
Radio, 47 Bohemnia Road, St. Leonards,
Sussex. Telephone Hastings 423066.

350

ete. A rogged,
strong construction that will
isst a lifetime. Now yom can
do all those repaims that
would coat you £
at lnye]ectrlca.l ahop. Voltage 240 AT 50¢/s. LIMITED
qu. AVAILAB. Similar product stlls at
£4-50. C.W.0. Immediate despatch. Refund I not

INTERNATIONAL (SGEI0)

P.d:vlurth Slaaford, Lincoinshire.

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc, in small quantities.
Aluminium panels punched to spec, or
plain sheet supplied. Fascia panels
etched aluminium to individual re-
quirements. Printed circueit boards-
masters, negatives and boards, one-
off or small numbers. Send 6p for list.
RAMAR CONSTRUCTOR SERVICES,
289 Shelbourne Road, Stratford-on-
Avon, Warks.

7lb BARGAIN PARGELS

Hundreds of new resistors, capaclfors, pots,
switches. Also crystals, computer pansis &
loads of odds & ends. Only £1-85 (40p)

VERSATILE POWER UNIT

Containe Mains Transformer, 2A Thermal Cut-
Out and Bridge Rect. Will give 1-7-10-5V oulput
wlth 2 extra capacitors (provldad) Ideai for Nick-
Cad Battery Charger, 65V TTL supply, Cassette
or Radic, etc. Brand new with Information
¥7p (20p).

3W TAPE AMPLIFIERS

Veory sansitive 4 valve amplifier with tone &
volume controls giving 3 wails Into 3 ohms.
Only £1-65 (409) Alno avallable in cabinet with
Tx4 tape
Mains- operated, Iully tested, £3 (£1 Up to 200
miles, £1-20 over) Sultable cassette £1 (30p).
Spara haad 30p.

FERRIC CHLORIDE

Anhydmus to mll-:oec. 1lb 50p (20p) 31b £1-20
30p), 101b £3-50 (60p).
RPLUS COMPON!NTS SWu!sld!e!illOll
F) 300 capacltom all types Ei (309),
crysta I5p (30p); 40 assid. pots £
NOT INCLUDED— DD 10'/ TO TOTAL

SREENWELD ELEGTRONIGS [EEZ]

ZBI Gqusflharl Way, West Wickham, Kent,
R4 O

Shops at 21 Deptiord Broadway, SES,

Tel 01-$92 2009 & 38 Lowaer Addlizcombe Rd,
Croydon.

MINI } S T EE 30 x
30 x 37mm. Cool, quiet, British. Pri.
220/250V.  Type T3, 303V rms,
300mA, £1. MT7, 7-0- 7V 120mA, E£l.
VAT imcluded. Use MT3 for or
6V rectified d.c.,, MT7 for SV or 13V.
Circuits supphed Mail order only, UK
post 5p per order. Amatronix Lid.,
396 Selsdcg]t) Road, South Croydon, Sur-
rey

DON'T LOOK

unless you can resist the tamptation to

got these super ‘atcantion-getters™:

% Pocket-sized MAX|-YOLT Big
finch Spark Generator (instant
15,000 volesl). Ready-made, neads
no batteries. Carry it around any-
where. Only weighs about 3 of.
(85g.) send £1-35 for your Maxi-
Volt now!

% Unique TRANSMITTER/RE-
CEIVER Kit. No_licence axamina-
tions or tests requlred to operats
this transistorised equipment. Easy
to build. Get trlnsrm:ung. Send
£5-90 for yours now!

% Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco's and parties. 'Brain-freeze’
'am with vari-speed stop-motion
flashes. Includes super case tocO.
Send £2:20 now! ~
(All prices include V.AT., packing,
and postage.)

Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 20p for lists,

plus free design project sheet.
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A BONANZA FOR CONSTRUCTORS—
SUPPLIES OFFER
CURLIES. slt. 3—culz. 15p ea. 4core, 20p ea.
STRAIGHT Cords, 25H.. 4-core, 25p ea. DIODES.
Sulleurl. CV7040 (OA 202), 3- leads 4 for 25p
ALS, (GPO Type), plastic face. metal mech. 30p
a TRANSISTOR panels, type M4, comprising: -
5 BCY34 4 ACY 17, dlodes, resistors & capacitors
S‘?‘ new equlpmen?—nrl long leads) 50p ea. IN-
RODUCTQRY OFFER: 1 of each above plus sur-
prise ltem for £1-25; {offer ends 31-7-74) MONEY _
back guarantee—prices inc. VAT and pp. ORDERS
or SAE for compiete [lstto:-
38, HEATHWOOQD GARDENS SWANLEY
KENT BRS THN | ]

-N-TE-R-LO-C-K-I N-G
PLASTIC ST0 RAGE DRAWERS

&

FROM &
] P&p weather starting and super-
ONLY £]3 95 0 smooth tick-over. Designed for 4

SHLHILLPRODUCTS  Griig ='eons et

<S5==—.  CONTACTLESS ELECTRONIC
=

S {_ IGNITION BY MOBELEC

We break the price barrier with
this trouble-free inductive dis-
charge contactless ignition which
replaces contact points by a solid-
state trigger-head glving high
energy spark for excellent cold-

or 6 cylinder neg. earth cars at a price you can afford. Easy
to fit, clear iliustrated Instructions, free fitting kit. State
model, make and year. Cther Mobelec capacitive discharge.
E series models available. Mobelec E series for high per-
formance englnes. 4 & 6 cylinder NEG, AND POS, EARTH.
£22.82. 8 cyl. £24.75. Post iree.

Dept EE/6 226 Mary Street,

Newest, neatest
system ever devised for storing small
parts and components; ramswrs
5, dipdes, tr 35
Rigid plasnc units, :n:erlock uzelher n
vertical and horizontal combinations. Trans-
parent plastic drawers have labcl slots Build up
any size cabinet for wall. bench or table top.
SINGLE UNITS {5 21° 217} £1-75 Dozen.
DOUBLE UNITS £3-00 Dozen.
TREBLE (3D) £2:90 for 8.
DOUBLE TREBLE 2 drawers in cne outer
case (6D2) £4-25 for B.
EXTRA LARGE SIZE (6Dt} £3-90 for 8.

PLUS QUANTITY DISCOUNTS!
Qrder £10 and over Deduct 5% in the €
QOrder £20 and over Deduct 7!% in the £.
Order £50 and over Deducr 10% in the £.
Add 35p P. & P. to all orders “under E£10.
Orders over £10 PJP|C free.

Please add 0% VAT to total remittance

(Depr. EEE), 124 cmcm.swoon BROAD-
LONDGN N.W.2

FL AIDMRJE 01450 4644,

e’
Precision tool uming combination of

butans and ocompressed oxzygen oOF headband, Powertol
microrax. A pencil lead thin Bamo size. optically Zround
Ad]nsuble 1o 5,000°F. Cuota metals, leosed from Cone
brues and solden gold, silver. tinental glass-werks, Can be worn over
opticians, notmal glasses. An eaacntjal aid in

ﬁul .
silversa.iths, modelling, jewellery, clock-
makers. Up to 40 minutes’ use on fuel shop. Stamp collecting. Jewellers
suppled. Replacement rot of 2 micro- any
nox, 1 butane cylinder, £1:50 extra ino. e magnification. 48-85 4+ 40p.
post, Our Price 21323 + 350 p. & p.
Hend £13-60.

TWIM-BEAM SPEC-LAMP — Worn jusi like 8 pair of spectacles. Two powerful
spot lampr illuminatc working area."Can be worn with Binocular

operated. Only £2-75 + 10v 0. & p. bend £2:85.

JOHN DUDLEY & €O. LTD. (Dept. EES), 301 Cricklewcod Lanas,

London, NW2 Tel.: 01-458 5917, Callers welcormia. Easy Parking.

See close-np work
with lass aya sirain
& fIaligue. Light-
welght  adlustable

mpdelling, industrs, home and work-
nlchm;keru and fine work

p&paxmﬂddﬂ.’mzms
model.

Magrifier. Raitery

YATES ELECTRONICS
(FLITWICK) LTD

DEPT. EE, ELSTOW STORAGE DEPT.

KEMPSTON HARDWICK,
BEDFORD.

RESISTORS
W Iskra high siablilty cazbon film—very low
%Rﬁ carbon flim—very small body size 7-5 x 2:5 mm.

w Mullacd
2% ELECTROSIL TRS.
er Values Price

wahs Tolerance Range avallable  1-9% 100+
i % 4-10=-2-2 0} E24 1-3p 1:1p
10% 3-3MO-10MD Ef12 1-3p $-ip
1 2% 10G-1MQ E2é 3-5p ip
* 10% 10-3-¢0 E12 1-3p 1-tp
¥ 5% 4-70-1M3 Ei2 $-3p 1-1p
4+ 10% 10-100 E12 L] Tp

Quantlty price aleles for any sefection. 1gnore fractions on total order.

DEVELOPMENT PACK

0-5 watt 5% Iskra résistors 5 off eagh value 4-73 to 1MQ.
Et2 pack 325 rasistors £2-48. E24 pack 650 resistors £4:70.
POTENTIOMETERS

Carbon treck 5k to 2MQ, log of linear {log $W. 1in 3W).
Smﬂle, Mp Dual gang (slereo), 49p. Singie D.P. switch 28p.

C.W.0. PLEASE. POST AND PACHING
PLEASE ADD %p TO ORDERS UNDER £2.

Catalogue which containg data sheets for most of the
components listed will be sent free on request.
stamp appreciated.

Cailers Welcome Mon. 10 3at. ¢ #.m.-5 p.m.
PLEASE ADD 10%, VAT

MULLARD POLYESTER CAPACITORS cm SER 2
160V 0-01uF, 0-01SuF. 022 4F, 0-G33.F, 0-047uF, 0- ou.ur. 3p. 0 14F, $4p: 0-15uF, &4p
0-24F. 50 0-yF, 6p. O 41,ur. T1p. 0-63F. 11p. 1-04F, ‘lJp.
MULLARD POLYESTER CAPACITORS Cm SERIE
V P.C. maurting; 0-0luF, 0-015,F, 0- o'mur ooﬂu 0-088uF, e, oz‘i
49 0-15uF, 0-22uF, Sp. 0-33uF, 62p. 0 470F , ltp 0 68uF, 11p. 1° OpF 13p. 1
2:3,F, 249
HYLlR FILM CAPACITORS 100V: 0-001uF, CERAMIC DISC CAPACITORS
002,F, 0-005uF, 0-O1uF, 0-02uF, 3p. 0-04uF,  1004F to 10,000uF, 2p each.
o-osur,o 023F, 0-11:F, 4p.

ELECTROLYTIC CAPACI?OR

GuFy) 1-63, 1-5/63, 2-2/63, 3-3/63, 4-7/63, 8-8/40, 6-8/63, 10725, 10/83, 15/16, 15740, 15/63, 22/10,

22/25, 22153. 5363, 33416, 34, 41,4, 47/10, 47125, 47/40, 63j6-3, 65,15, 100/4, 100/10, 100/25,

1sn,e 3, 50115’22014 220/6-3, 220/16. 330/4, Sp. 47/83, 100/40. 150/25 mr '330/10, 470/6-3
63,83 15040, 926740, 330/16, 1000/4, 16p. 47010, 630/6-3, 11p. 100/63, 150/53, 220/83,

1000/10 20, 410/25, 630/15, 1500/6-3, 13p. 470/40, 630/25, 1000{16, 1500119 2200/8-3, t5p.

330/83, 680/40, 1000/25, 1500/16, 220010, 3300/6-3, 470044, 21P.

SKELETON PRESET POTENTIOMETERS 12p
(Lolnte";t"‘ni 250, 50002 and decades to SMQ, Horizontal ot vertical P.C, mounting | SOLID TA"T‘TFLUMVBEAD cAPACI'{OFRS aspv KuF 1g\vf
-t matrix). 33, 1
Sub-miniature 0-1W. 5p each. Minlature 0-25W, Tp each. 5 ﬁﬁ; 2 ST §,‘:¥ 41,",‘; s-3v
- = - ! F 25V 1004

SMOKE AND COMBUSTIBLE GAS DETECTOR—GD1 7 LREracY, i 2 b, 3.
TheG[‘)‘lllst!haworllg;'ﬂull sfmselo#lumrihatcancnnven tration of gas —-
of smoke into an el ical signa & sansor decreases its electrical registance 2 S AND SOCKET. X
when it absorbs deoxidizing of combustible gases such as hydrogen. carbon VERCHCAREY 0-1 015 ,.ﬁfﬁ,‘:';‘:’ﬁem 28p 2 Smm Insulated  12p

North Sea gas, a3 well a3 catbon-dust o4 x 31 up 20 Standard insulated 18p  3-Smm Insulated 12p
contalning air or smoke. This decreaso Is usually I2rge enoush 1o be utilized 53 x5 28p  2p tereo screened 3-5mm screened © 18p
without amplification. Full detalls and circuils are supplied with each detector. | 3 X E 28p 28p | Standard socket 20p  2-5mm socket itp
Detector GD1 £2. Kit of parts for mains op: GD1 but gi td 5 32 32 Stereo socket 38p  3-5mm sacket 11p
excluding case £5-60. Sultable case £1-30. Kit of parts for 12 or 24V battery i ' 2 Isp 2 ETS
gperation. Including GOt and PC Board €119, As above for PPC battery £4-90. WEL w06 1085 | D.LN.PLUGS AND SOCKETS o
Note! tho batt hits our d clreuit to mi M olain  Tes 's2p | 2pin.3pln Spin 2500, 5 pin 2400, © piny TP
battery draln—typ:cany 80m A for 24V e ke S LIS Plug 12p. Socket 3p.

e 25 5 s’(.gfu?n')” = 12: 4 way screened cahle. 259!"1;'52-
PRINTED BOARD MARKER s7p | 2§ xS pinim)  —  fp | 8wayscreenad cabls, J0p/M ety
Draw the planned circulf onto acopper laminate hoard with the P.C. Pen allow to | Pin inseftion tool  62p  B2p - £5-7
dry. and imme:se the board in the stchant, On removal the circuit remains In | Spot face cuttér  52p  S2p BATTERY ELIMINATOR Eglbat
high rellet. Pkt. 50 pine 20p 20p 8y malns power supply. Samse size 28 PP9 battary.

351
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Bensational “omee ln a lifetime ofcx™ bocansc
Mulinrd over-prodaced —lefind aok bl
onoe our stocks (now over half sold) are cleared.
Hi-Fi 4 traosistor amplifier complete In caee
ready G0 use. hatt. car or maios operatcd—ifreq.
range 50hr-F3Khz—aistortion better than -29;.
Comex complete with guarsntee and data FREE
to Great dbook publiched hy
Muollard “tells al! yon need to know’ {0 buid
your own sterec. Post snd VAT 23p. Pair of
speakers for wame £3-80.

EXPERIMENTER PRINTED
CIRCUIT KIT
BUILD 60 INTERESTING
PROJECTS
CONTENTS: () 2 Copper Laminate Hoanle
4}in. x 2jin. (2) 1L Board for Matchbox Radfo.
{3) 1 Boant for Wristwatch Radio. etc. (4) Resist.
{5} Resist Solvent. {6) Etchant. (V) Cieanser/
r. (8) 18-page Bookiet Printcd Circuil=
for Amatenrs. (9) 2 Ministure Hadio Dials SW}
MW/LW. Alep free with each kit: (10) FEssential
Design  Data Clreufts, Chamis Plaos, ete. for
66 TRANSYSTORISED PROJECTS. Circaits to
a0t everyune's requirementa. Price £1. post paid.

MINIATURE SEALED RELAY
Ameriean made. Our Ref. No.
REL Al. Weamres only 3 wide x
1" thiek and 3 high and s a
onble change over, wec don't
know the contact rvating hut
extimate this at 3/6 amps. The
coil zesistance iz 500 ohmx and
$-12 volt will close it. Jd=al for
models and ministurieed equip-
meit, It's a plug in relay but we
supoly complete with basc. Price
38p each Including bare.

MAINS TRANSISTOR

POWER PACK

Designed 1o operate transistor scts and amplifiere.
Adjustable ontpot 6v., 9v., 12 volis for up to
500mA {clars B working). Takes the place of any
of the following batteries: PPI, PI3, P4, FFS,
PP7, PPy and othcrs. Kit comprises: mains
transformer rectifier, smoothing and load resistor.
sondensers and instructions. Reat sulp st only
£1-40, phus 20p postage.

THIS MONTHS SNIP

CASSETTE TAPE PLAYER
With remote con-
1ol dynawic

Japanese made
battery operated
tape reconder and

with  antomatic 7
level control of reconding, Takes standard cas-
scttes and has device which prevents pre-
recocded casscttes being wiDed clean or acci-
dentally re-recorded. Scparatc jackas for the
mirrophone whbich haa motor stopjstart swltch
and for recording from radio and for
xternal mains ynjt. Nice tone and
battertes and carrying handle, A
bargain ai 2085 plus 33p post etc.
—

ELECTRIC MOTORS
7 Powrsful batiers motors as uetd in racing

cars and power models. Output and t;—pu VALY
sty

10 Tnake them
projecta—tools, toys, models, ete. All brand pew,
reversible and for 1} to 12 v. Bats wiring dia-
grams included. Post and VAT 30p.

F¥RERE. Details of how to make minlature power
utation.

J.BULL(ELECTRICAL)

{Dept.EE) 7 Park Street, .
Croydon CRO 1YD. Callers to:
02/103 Tamworth Rd. Croydon

INSTRUMENTAL
AUDIO
EFFECTS

SUPER “FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. DPER-
ATES FROM 9 BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2-36 post paid.

CREATE “PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (aot supplled)
COMPLETE XKIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS, KIT PRICE: £2-88 post pald.

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

DABAR
ELECTRONIC
PRODUCTS

882, LICHFIELD STREET,
WALSALL, STAFFS. ws1 Uz

SINCLAIR CALCULATORS

Cambridge KIt £19-85 (£2-25)

Cambridge Assembled £21-85 (£2-50)
Executive with Memory £34-95 {£3-75) .
New Sinctalr Scientific £39-95 (£4-25)

FERRANTI ZN414

IC radio chlp with data £5+20 (23p). Also avallable
kit of extra paris to cemplele a radlo £2-39 (40p).
Send sae for iree leaflet

i
SINCLAIR PROJECT %0 .
AFU £6-95 (69p)
Z40 £5 45(54p)
mosen
i P,
PZ5 £4 -9 (49p)
PZ6 £7-98 (790)

278 £1-98 (79p)

Deacader £1-45 (J4p). Trans. for PZ8 £2-35 {50p).
Tuner £11-95(£1-19). Sterao 80 £11-95 (£1-19).
Project 805 £26-95 (£2-69)

2 x Z40{Stereo 80/PZ5 £25-00 (£2-50)

2 x Z40{Stereo 80/PZ6 E27-75 (£2°77)

2 x 260{Stereo 80/PZ8/Transformer £33-11 (£3-31)
Wiite for our mosi competative quotation, We
specialize In exporting Project 80 and charge only
ipkan postage on large airmail arders.

Send sae for free leaflet an new gquadraphonic
adapter for use with Profect 30 £9-95 (£1-30)

SINCLAIR
SUPERIC12
6W rms powe
With 44 page
booklet and
printed cireuit
£2-10 (43p)

Electronic fun for all ages
E ELECTRONINS KIT!
2= = LR L A
All componentes ars beautifully encapsulated
in unbreaksble transpar=nt plastic blocks. -
Porfect connections 3rs made WITHOUT
SOLDERING, SCREUING OR WIRING.

INCAEDIBLE VALUE. Build, diswantie and
rebuild projacts any number of times and
invent your oun experimentsz too.
COMPLETELY .SAFE, Instructive and FLN - all
kits opurate from 9v. batin:y only.
VALUABLE KANUALS dncluded with avety kit.
Ko provious knovladgs is
requirad, cvan with the
izrgest xits.

THEY BOST V.
T

e, 8ic
t 3A=100 projectsf28.45
As ZA plus electronic
bird=,cats,sirans,o
nome,guns, ligh'
1
3ADx-135 pro =]
s A glus scler cell
eaperimsnts and cozplete
saphisticatsd control

AMDX-150 projecktz {3395
Aw 3A0% plus Relay and

Metet expetiments: lan

concenttation-, volume-,
oltput-,fisld Intenaity-,
valt-,resistance metera,
acmeter,illyminpmatar,cte

The thfce larger kits
inciyda flogtrical
experimgnts too.

All prices :ncluds Batlery,VAT & p.& p-

thegqua/p.0.(or 6p. for Litorature) lo:

Sanstacuon quaranteed
ELECTHRONI-KIT LTD, 408 St.John’s Street,
London, EC1.{01-278 4579]

DELUXE KIT FOR THE ICt2

Includes all parts ior the printed cucuit and
volume, hass and treble coniroli needed to
complete the mono version £1-6¢ (27p). Stereo
model with balance contral £3-60 (43p)

I1C12 POWER KIT

Supplies 28V 0-5 Amps £2-67 (50p)
LQUDSPEAKERS FOR THE ICt2

5" & ohm £1-10 (27p). 5" x 8" 8 ohm £1-55 (37p)
PREAMP KITS FOR THE IC12

Type 1 for magnetic pickups, mics and tuners.
Mono modal £5-35{25p). Stereo modal £2:40(36p)
Type 2 for ceramic or crystal pickups.

Meno 65p (E8p). Sterec £1-38¢ (23p)

SEND SAE FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR BARGAIN
Thae most versatlle 3
battery eliminator ever
oftered. Switched outpiut
of 3, 4%, 6, 74,9 and 12V
at 500 mA £4-15 (70p)

Other eliminators =

siocked: M

50mA:—&Y £4-80 (30p). 9V £1-80 (30p). TV
cassette type £2-25 (20p). Double 6 + 6V

£2-50 {35p). 9 + 9V £2-50 (350

500m A :—Higher cucrrent deluie models. 6. 7§ of
9V (state which) £2-85 (50g).

S.DECS AND T-DECS
S-DEC £1-98 {31D)
T-DEC £3-63 {41n)
n-DEC A £3-93 (51p)
#-DEC 3 £6-99 (81p)

IC carrlers:— - =
36 dil:—plain 8ip (15p). With socket £1'77 (25p)
3¢ TOS5:~—plain 78p (158). With socket £1-68 124p)
Expariment auldes:—A £1-50 {26p), B £1-77 (29p),
C 80p (15p), D £2-40 (350), E £4-20 (53p)

ZIPPY CABINETS

Attractive plestic instrumenit cases In 4 slzes.
80 x 50 x 30mm 60p (250). 115 x 65 x 40mm $7p (300).
155 x 90 x 50mm £1-20 (35p). 210 x 125 X TOmm
£1-80 (45p).

ECONOMICAL QUADRAPHONICS

£9-95 (£1-30)
C lete self contained matrix draphanl
synthesizer in attractlve cabinet. Just leed gutput
of ordinary stereo hi-fi into it and hook up to 4
speakers fo obtaln the Istest experience in sound.
Send sae for free leaflet.

SWANLEY ELEGTRONIGS :

P.O. Box 83, Swanley, Kent BRE 8TQ

Please add the sum shown In. brackets after the
price to cover the cost of post and YAT.
Official cred:t orders from schoals, ete. welcome.
No VAT charged on overseas orders.
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ways to
engineer a
better future

@@ A BETTER j0p

SECURITY

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.LE.T. and we'll send you full details and a free
book. B.I.LE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.LE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a
day’s pay, you could quietly turn yourself into something of an
cxpert. Complete the coupon (or write if vou prefer not to cut the
page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you

"Yesterday I received a letter from the Institution informing that my
application for Associate Membership had been approved. [ can honestly
say that this has becen the best value for money I have ever obtained a
view echoed by two collcagucs who recently commeneed the course”.—
Student D.I.B., Yorks.

“Completing your course, meant going from a job T detested to a job
that I love, with unlimited prospects’”.—Student J.A.Q. Dublia.

“My training with B.I.E.T. quickly changed my eaming c¢apacity and,
in the next few years, my eammings incrcased fourfold” —Student
C.C.P., Bucks.

FIND QUT FOR YOURSELF

These letters—and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There’s no surer way of
getting ahead or of opcning up new opportunities for yourself. It
will cost you a stamp to find cut how we can help you. Write to
B.I.E.T. Dept. BEE0l, Aldermaston Court, Reading RG7 4PF.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareerfora
better future.

}éi—— waCUT OUT THES COUPON=: mm e man
Tick or state subject of interest.

' MECHANICAL

Eng. Inspection 0O
Eng. Metallurgy O
ELECTRICAL &
ELECTRONIC

I Sociely of
Em;meers—
AMSE. (Elec.) 0O
CITY & GUILDS
Gen, Elecirical
Engineering
Electrical
Installations
Electrical Maths
Computer
Electronics
ElcCLronic Eng.
Practicai Radlo
& Electronics
(Crith kit)
MANAGEMENT &

PRODUCTION
Institute of Cost

ocO 00 ©

(w]

d
Gen. Production

Fstimating &
Planning
$TOreKceping
Managament
Skills

I Quality Control

00 do 0 coo O

Post to address below.

DRAUGHTSMANSHIP
Instituleof
Enginesring

esigners
(A.M.LE.D.) ul

Nravghtsmanshipn
Elée. Draughts-
manship
Architectural
DraughtsmanshipO
‘Technical

Drawing a

RADIO & TELE-
somayhtaTon
Radiv, TV/ -

AUTOMOBILE &
AERONAUTICAL
Insultietecofthe
Mator Industry
AMLL
MAA/IMI

CITY &GUILDS
Auto h

Gen. Auto Eng.
Motor Mechanics
Auto Diesel Eng.
Garage M ment,
ARB Acro Engi-

neering Certs.
Gen AeroEng.

CONSTRUCTHONAL
Saciety of

Cg dooca poa

Engineers

AMSE (Civ) 0O
Institute of Build-
1ng—L.LO.B. O

POST TODAY FOR A
BETTER TOMORROW

I To B.LE.T., Dept. BEEO

] Aldecmaston Court, Reading RG7 4PF

NAME

A.B.T. Clerk of
‘Works
Construction
SurveyorsInsti-
sute—L, C.8.T.
CITY & CUILDS
General Bujlding
(all branches)
eating & Vent.
.Clerkof

]

o

Works
Site Surveying
flmllh Enagineer-

J0a o 0 oo oo

GERERAL
Agriculiural Eng. |
Council of Eng.
Institutions
Farm Science
Plastics

oop

[+]
3
E
.1 1 ¥ J ¥ 3 ' I ! 1 ¥ I ¥ ' ' I 0 % I 1| _J. __} ]}

Supplementa
courses for Nal.

G.C.E.

= choose from
580 & A
level subjects.

Coaching for many
exams, including
C&G

QN

r—l
BEEO1 l

Block Capitals Please
DDRESS ...

I OTHERSUBIECTS

Aceredited by C. A.C.C. Member of A.B.C.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Puhlished approximately the third Friday of each wouth by 1PC Maguzines Ltd., Flsetway Housg, Farringdon Streat, London, EC.4 $AD. Printed in Encland hy Index Printerx Ltd.,
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| DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Fi and Transistors — Up to date

& Brochures on request

BUILD THE

TEXAN

20 | 20 WATT IC

You pay less
VAT with Henry's
Low Prices

Mow built and used by thousands

Glass PC Panel, complete chassis
work, Now available built and tested as well as in
kit form. HIGH QUALITY & STABIUTY ARE
PREDOMINATE FEATURES — DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE
RELABILITY AND EASE OF CONSTRUCTION
FACILITIES. Cnfoff switch indicator, headphones
socket. separate treble, bass, volume and balance
controls, scratch and rumble filcers. menolstereo
switch, input sefector: Mag. P.U., Radio Tuner,
Aux. Can be altered for Mic., Tape, Tape-head, et¢c-
Constructional details Ref. No. 21 i ¥
30p. Distributed by Henry's throughout UK. FREE—-Teak cabinet with complecte

Kit (+VYAT+50p ar built
pri::£28'50arrlpackfng) £3 '0

T et Semaltey AEh STEREO AMPLIFIER | diode  tuning,  stabiliter power
inet 1547 % 22" x 63", 6-1C’s, 10 As_festured by supply, ICIFD-““:['Eg"“L’ gain
transistors, stabilisers Gardners = Practical Wireless low "°j|§¢- stages. indica-
low field transformer. Fibre e 1972 tors. Tuning meter, AFC, easy

(+ VAT 4 s0p
carrfpacking)
az illustrated.

BUILD THE
NEW
HENELEG
STEREO FM TUNER

A completely new high seabilicy stereo
FM ctuner. Features wvariable capacity

to construct and use, Maint
operated. Slim modérn de-
sign with fibre glass PC. teak
e=binet, etc. Available as 3

kit o build or ready built.
Overall siza B 3 23* % 61" _Pro-
duced to give hith performance
with a realistic price. (Parts list and
constructional detaiis Ref. No. 5 30p).

Henry's are sole distributors UK and Europe.

or buile £24_95 (+ VAT)

and tested
LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S.
ALL POST PAID LESS THAN § REC. PRICES COMPLETE

w price £21-00 (4 van

kit.

-

and tested
EARN YOURSELF EASY”

WITH LIBRARY CASES
3 for 6 for 19 for 25 for 5,
MONEY, WITH EXCLUSIVE ceo £1%0 | £1-98 | £3-00 | &40
PORTABLE DISCO Co0 £1-46 | e2-80 | £4-60 | £11-25 ¢ =
EQUIPMENT DECCA KELLY ci20 £1-80 | £3-45 | €5.45 | £13-45 W -
P SPEAKERS ' Quantity and trade enquiries, invited
DISCO MINI A complete porcable : :;EA:‘NGA MNGUAFGE_;”“P[S’“ ‘."'E:h phrase
disco, fitted mixer/preamp. 2 decks afl 1 |a$ » ﬂ:l:;ﬂ:ﬂ o £5 T 4 .
facilities, £98-50 Py T X ~ llian per courie. lor any 4. £
f\osuxbove b"‘.;“‘f“‘;’ Centrols tzlﬂ-gg sys::‘ms sg'eaﬂas;lM‘i"der;; -
watt amplifier for above 49 s W A
SDLS 100 wate mixer/amplifier with ::g?;:’otrlmleu’: 3—:‘:;:‘3::2!1-50 Lo COST HI FI SPEAKERS
3lider controls ’ £69-00 et e (A e Sae e Or) SPECIAL OFFERS
R5050 wact mixer/amplifier £49-50 2r buF"I: B czb'lr;e‘:s si:x.e P, EMI 13" x 8"_full range speakers
R100 100 waex mixerfamplifier #5750 s ‘si'l £19-50 mair (earr. £11 (part20p each or 30p pair)
DISCO AMP 100 watt mixerfamplifier £73-00 o e B *1507C—8 ohms Twin Cons 10 watc
Northeourt: £2-20 cach or £4-00 pair. b
400 40 watt mixerf{amp £37-50 HI-FI TAPE 2450 10 watt Clo Twin Tweeters 3, 8 or
800 BO wart mixer/amp £45-00 - 15 ohms £3-85 each
DISCO MIXER/PREAMPLIFIERS EQUIPMENT | EW |5 watc 8 ohms Cjo Tweeter
{OP for up to 6-100 wart amplifiers) | £5.25 each or £7-40 per pair
SDLI (rotary controls) £49-50 , . 350 20 watt Cfo Tweeters 8 or 15 ohms
SDL11 (slider controls} £58-50 | Y-K.'s largest range with £7-80 each
DISCO VYOX (shider controls) the ditcountsiandidemonstiay == = Polished waod cabinet £4-80 post 35p.
complete disco preamp £72-00 tions for callers. Larest |
ogemo 100 wace power amplifier for A ;t;::g"ﬁ _:5-1':;3?:;05";'; :':m‘\?:-m gRo:m!!ull rang:(pou 20p) o 7%
Vs £49- o wal o
DJI0L Mk Il 3 channel 3kw sound to Card. Dircct orders and latest prices, FR&S 64" 10 watt £6-30
light £36-00 FR8 8 > I5 wart £8-50
DJJ%LSHR I shider :eont;ulsl = £45-50 | TRANSISTORS/SEMI- FBRAlgs AT :;ﬁcs—a olasm‘?f;on e £5-40
o) as 5 vari !
e e Lo ® tsa-00 | CONDUCTORS AAIZ = IS wart £3°75
arlsboro Reverberation Unit £44-00 U.K.’s largest range for every application. Bilo 53 5 warte £7-20
Disco anti-feedback micrephone £1L-95 Small quantity discounes. Also Trade, 8200 1 e 15 watt £8-50
Colt 150 wate liquid wheel projector  £23-50 Export and Induztrial enquiries inviced. B133/2 13"x 8 30 watt LF . £13-75
150 watr QI liquid wheel projector  £50:00 | Latest stock list (Ref. No. 36) including TWEETERS AND CROSSOVERS (pott 20p)
150 watt QI cassette wheel projector £50-00 valves on roquest. K2006 0 watt B or ohms £2-10
Spare Effects and liquid cassertes Iirgq‘: o E‘z‘glsi l]g w“t:. gz!’:nm\: 2;3
range of patterns 6 wal &
6 inch Liquid wheels £5-00 ELECTRON'CS T KEF £5-50
Various cassettes €00 | SUPPLIES | Axcent 100 30 watr 8 ohms £5-52
Mini spot bank ﬁ“eq 3 lamps £12-95 Specialists in electronies for more than | e NRZSEIEACE pEzg0
Auto Trilite (mini with flashers) £17-00 30 Trad: 4 ind A S5N75 3kHz var. Cfo £3-10
Bubblemaker with liquid £22-50 yEIE & AnCngus YL SURRASS SPEAKER KITS {carr. ¢tc. 35p)
th liqu every type of nent and 202 8" 30 watt £24-50 pair
Mixers/Mics/Speakers/Lighting | — 2 20'3 8~ St s £35-95 pair
U.K.’s largest range of Disco Lighting. | LIFITONZ 20 watt £18-30 pa
(R SIS REA G LU NG |  GLENDALE 3 30 weatt £32:95 pa
AKG / RESLO / D) /| CARLSBRO / EAGLE EEOFVEE;LE 3 50 watt LR o
MICS., STANDS, MIXERS, CABINETS. KEF KK3 A
CHASSIS AND COMPLETE SPE KER
SYSTEMS, MEGAPHONES, TURN-
TABLES, PUBLIC ADDRESS COM. m‘d
PONENTS.
3 A complete kir, packaged in a polystyrene con-
NEW. SINCLAIR PROJECT. 80 wainer and taking about 3 hours to assemble—
Stereo PreAmplifier £i1-95 thats the Sinclair Cambridge pockec calculator
Audio Flter Upit £6:95 frem Henry's. Same of the many features include
Z40 15 Watt Amplifier “£K.45 interface chip. thick-film resistor pack, printed
Z60 25 Watt Amolifier £6 .95 circuit board, electronic components pack.
PZ5 Mod. for 1 or 2 240 £4-98 Size 43" long x 2" wide x H~ deep.
PZ6E Mod. (S Tab) | er 2 Z40 £7-98 Free of charge with the kit for the more advanced
PZ8 Mod. (S Tab! | or 2 Z60 £7-98 technelogist is a 32-page booklet explaining how
TRANSFORMER FOR PZ8 £3-95 to calculate Logs. Tangents. Sines etc.
i i . pia 0 AT prme | MW ERIAEL L ates | £1G-Q5 Aiaaae £99:50
Barclaycard/Access call, write or phone your ¥ ready o use.
order 01- 96, y terms for callers. All items post paid. + VAT 5 + VAT,

105, VAT to be added to all orders. Export supplied. Prices and descri

ptions correct at time of proof. Subject tochange

Sea page 346
of this magazine

1. 01-40287%1.

without notice. E& O E. Likea permanent jobat Henry's? Experieficed and trainee salesmen required. Tei

404408 Eloctronic Components and Equipmant 01-402 8387
Henty's:':

All mal to

303 Edgware Rosd,
London W2 1BW

Alf stores open 3 am to
6 pm 51X days & weak
FHhi-Fr. Tape Equipment
Duscount Stock List
Free ar all storos

Home and Car nterteinment Cenmes London and branches now open.
120 Shaltesbury Avenua, London W1 01.437 5692

144 Burnt Qak Broadway. Burnt Oak, Edgwarn 01-852 7402
190-154 Statlon Rosd, Harrow.Middlessx 01 -863 7783/9
354-358 Edgware Road. Landon W2 01-402 5854/4736

309 PA - Disco « Lighting High Power Sound 01-723 8963
LIMITED

303 Bargaina Store (Callars only)
EDGWARE ROAD, LONDON W2
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