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NEW EDU-KIT VIAJOR

Completely Soiderless Electronic Construction Kit
Build these projects without soldering iron or soider

% 4 Transistor Earpicce Radio. + & Tramsistor Fush Pull % Batleryless Crystal Badio,

ignal Trace pliiel; % One Transistor Radlo.
L7 SR % 7 Trapsistor Loudspeaker % 2 Transistar Regcnerative
<9 Bignal Injector. Radin MWL, Radlo.

% 5 Tramsistor Short Wave % 8 Traosistor Regenerative
* Transistor Teater NPN-PNP. Radio. Radlo.

% 4 Tranzistor Posh Pull
Aruplifier.

% Electronic Metroname.

% Audible Contlnuity Tester.
* El Noisc 6 i

* c Pre-. &

Total building costs

P P & Ins. S8p Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 33* Loudspeaker @ Earpiece
£7‘23 {Orersear Heamall @® Mica Bascboard @ 3 12-way connectors @ 2 Volume controls- @ 2 Slider Switches @ 1

FREpUEE Tuning Condenser @ 3 Knobs @ Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 6t yards
of wire @ 1 Yard of sleeving etc. @ Parts Price List and Plans 55p froe with parts.

(+ 25% VAT £1-80)

ROAMER TEN Mk 2
_A-‘/-"

ROAMER EIGHT

WITH VHF INCLUD- Mk 1
TXG AIRCEAFT Everyday
Now with Tree earpiece NOW WITH VARIAELE s H
and switched sooket. TONE CONTROL eries
10 Transisiors. Latest 4~ 7 Tunablc Wuvebands: MWI, Barild this Excitinz We:
2 wali Parrile Magnot MW2, LW, SWI, 8W2, 8W3 Serles of designs
Loudspeaker. ;:grﬁ Trﬁ:‘lier B:nﬂald. g;gt‘nig v
173 Ae for E 6
WM‘E&]H% LW. Chrome plated Telescopic o
SWE, W3, mwl'u o aerlal ¢an he angled and rotated for peak shorl wive
Mstening. Push/pull cutput using G00mW transistors. Cur” Attractive casc in bleck with red grilic. dial and black

Band, VHF a

snmﬂ,wmug Band. aerial and Tape rccord sucketa, Seleclvity owilch.

knobs with polished et inserts. Size 9 x 3} x 2F in.
8 transirtors plus 3 diodes. Latest 4 2 watt ferrite magnet Tranxistors

approx. & 3 diodes. Powercd hy & volt

Boill in Perite Rod Acrisi for MW/LW. Chrume
platcd 6 scctlon Telescopic Acrial, cun be angled and
rotaled for peak short wave al VIR listening. Push/

londspeaker. Airxpaced gunged tnning condenser. Volumef
onfofl, tuning, wave ¢hange and tons controls. Aumcum
cane in Tich chentnnt shade with gold blocking. Bize 337 x

battery. Ferrite rod aerlal, 3” loudspeaker, ete., MW/LW
eoverage. Cush Pull ontpat. Parts Price List :uu.i Plans
froe with purts.

Pull outpot wsing 600MW Transistors. Car Acrin] and 4in. approx. Easy to follow instrucuom and lagrams. PP & Ins 50p
Tape Record Sockets. 10 Translstors plus 3 Dindex Parte price list and plans free with pa; bulld}.nz £3 98 (O verscas Seawail
Ganged Tuning Condeénzer with VHE scctiom. Separate TFotal boilding costs 1' P & Tnu 83p P & P £2.30)

<oil for Aircraft Band. Volume oufoff. Wave Change and “ {+ U5% VAT £1-00)

tone Clm!.roh. Attractive Case in biack with silver block-
Bize %" x 77 x 4". Easy Lo follow iustructiona and
dhxnma Purls price list amil plans 50p free with parts.

(== 25,9 VAT £1-75}

NEW JIFFY TESTER

TRANS EIGHT

Total bullding costs : 50 PP 8 TRANSIZIORS AND 3 DIODES
{Ovenciy Scatuail £9 Tow 83p e L

P & P £350) Lasy to build and operale, fits in the poekel. A guick

checker for continnity ot resistors, chokes, diodes, {ran-
sistors, circuit wiring (not 1uaine) wnd loudspeakers. Also
for checki short circunits of eapicitors, tnning capaci-
tors and muny oiher uses not listed here. See ustruction
sheet free with kit.Complcte with earplece, jack plug and

SWI, 8W2, WS
snd TrawlerBand,
Sén-uture [:xntc

acrial
MW and L.W
Teleacopic acrial

{4 285 VAT £2-3D

Poc K ET nocket, roistors. for Bhort Waves,
cnnacitoil. 3in. Speuker. 8
compouents, improved type

FIV E ele, Parta Pricc trunsistors plus 3
B ot SR

Ty o ' wi )

Z\:I(’)W “::EITM L LU free with dial and black knobs. with

APEAEKE m. St polished metal inserts. Size

3 Tuhable wavebands. MW,
L.W. and Trawler Band.

T lh.m: 5 trunsistors and
dlnd; « Fupersenritive
ferritc md ‘weriul. nttructive black
and gold ease. 8ize 57 x 47 x

# x 4} x 9in approx. Pushfpull output. Battery

ber switeh for cxtepded batter life. Ample power
to drive 4 larger speaker. Pacts price list any plaps free
with Darts.

Toul bullting £4_48 PP & Toe Xy

£2'25

(+ 26% VAT 5ep)

)

Total building costs 4

£2 PP&

S

3% uwpprox. Tlaus wud Parts Pr & Tos =2up
Price List free with parta. (4 259 VAT "p) Overscas Beamail 259, VAT £1-12)
[ {Overseas Beamall P &£ P £2:30) { P. & F. 21'T0 {Overncan Seawail P & P £2-50)

NEW! “EDII KIT”

P -

RADIO EXCHANGE CO

Five onits = = y B
including master nnit To RADIO EXCHANGE CO. 61a HIGH STREET, -
toconsirect. B BEREORD, MK40 1SA
| |
® Tol. : 0234 52367 Reg. No. 788372,
Components {nclude: -
Tuning Copdepser: @ Volume Controls: 2 Blider B |
Switches: Fine Tone 3* Moving Coil 8peaker: Terminal
Btrip: Fervite Eod Aerial: Dattery Clips: 4 Tag Boards: Benclose €. o oharor S o L i =
10 Tranciators: § Diodes: Kesistors: Capacitors: [ ]
Eara i Um:% ::” mr&ﬁﬁtg;;% m ROAMER TEN 0 Evs 0g
"".uf'iéﬁﬁlg;':‘:.;m e eIy e eidla z ROAMER EIGHT 0 TRANS EIGHT g
Cuns! etion.
¥ Parts price list and plans {ree with parts. JIFFY TESTER O MAJOR EDU KIT |
| | |
POCKET FIVE O EDU-KIT [}
P& Pl 7o)
:‘;?,l bufling £5 50 (Oremg.se'u?mll ] | |
Pricas are subject to alteration without notice (4 25% VAT £1-3D) .Parts PoBe Pt et B, R R a E T b T e T L S o | ]
WaNEM e T e i e T s e, SN S B gl
d¢ Callers side entrance “Lavells” shop.
. .Address ............ LT .
% Open 10-1, £.30-4.30, Mon.—Fri. 9-12 Sat. .. (Dept. £E6)
[
P PP OTVIVVVIVIVVIVVIVVIvVEVVVVr " I B B I BN BN B0 BN BN B B In B BN BN I |
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Recently I've been telling you just why
Pve been a customer of Home Radio
Components for so long. I've given special
emphasis to their superb catalogue, and
now its time to show you a typical page.

The problem is ... which ane? There are
240 to choose from—for example, 17
pages of capacitors, 6 of resistors, 10 of
switches and 8 of stylii. These are run-
of-the-mill things, but here’s a page that’s
specially interesting . . . page 94, showing

HOME RADIQ (Components) LTD- Dept. EE, 234-240 London Road, Mitcham.CRA 3HD . Phaue 01-648 8422

e e R RGNS
HOME RADIO (coMPoNENTS) 1D,

- ——
For Prices seq
Supplement

CONSTRUCTIONAL EITS— Continued

fouse. Under favourable & tmospheric tions
eondi i
mmrmraramnum’Awmle:A:l:bh

i Ta

Contenty.—
(1) Plagic Dish 3z

@) Suitsble picces of o v = - =
(3} Lamioate conter, =

@) Feric Chlorida.

{4A} Largs Plastic Spoon.

@ Docon Eich resistpen (An temativ esey e

a Short Wave Kit and an Etching Kit.
The managing director of Home Radio Mispe 9
Components tells me there's quite a story
behind these: items. Briefly, Home Radio
Components always listed a S.W. Kit, but eventually the
firm making them ceased trading so H.R.C. decided to
produce their own. When they looked around for an
Etching Kit they were unable to find any at a sensible price, so
again they said **Right, we'll make our own!” Sounds simple,
but the managing director told me that if you produce any
kit within 12 months of deciding to go ahead you're doing
very well. “‘As for the problems of producing an Etching
Kit,” he said, “I could write a book about it

65p.

plus 33 FRckine. |
: !
Send off the |

coupon today.

The price of 88p applies only to custo-
mars in the U.K and ta BFPO Addrasses,

Everyday Electrownics, June 1975

Rpplicd migwey Aupplied if whis iy i o
® hnm«h:rlmmm,ﬂewwwﬂ:lmhﬂﬂ. """“"“"”mﬁ‘noumhbk the kit wil

* o o

ETCHING MATERIALS L1STEn ON PAGE 95

S—

Incidentally, if you want to order either of these kits the
_prices are:

KTAB. S.W. Kit  £4°75 plus VAT, plus 35p forp & p.
KT253 Etching Kit £3-75 plus VAT, plus 35p for p & p-
In any case, you'll surely want to study all the other pages in
this famous catalogue. There are getting on for 2,000 illus-
trations by the way. Simply send the coupon below, with
cheque or PO for 98p (65p plus 33p for post, packing and
insurance). The catalogue contains 14 vouchers, each worth
5p when used as directed, so you can soon recover 70 pence

of your investrnent. You just can’t go wrong!

Please write your Name and Address in block capilals

ADDRESS . ...

HOME RADIO (Components) LTD. Dept.EE,  (Reon.No
234-240 London Road, Mitcham, Surrey CR4 3HD ondon 912966)
NS VN IID OED OED G R Wm I S SR e -
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GIRD NUI331 7056 ACCESS ACCEPTED

Educational & Government Departmenc:|
ALL PRICES INCILUDE VAT

MULLARD POLYESTER CAPACITORS C280 SERIES
mv P.C. Hounc&ng 0-0luF, 0-015gF, 0-0224F, 0- 033uF, 0-047u4F, 3p. 0-068uF,
C-lzF. 44p. 0-15aF, Sn 0- 22,uF 6p. 0-334F, 8p. 0-47zF, 10p. 0-68uF, 13p. IuF,
165, §-54F, 24p. 2 -24F, 275,
MULLARD POLYESTER CAPACITORS C296 SERIES
400Y: 0-00!aF, Q-00{5uF, 0 0022uF, 0-0033uF, 0:00474F, 3p. O UDSS,UF 0- OlnF
0-0154F, 0:022aF, 0-0334F, 3p. 0-04TuF, 0-068xF, O-|uF, 4p. Q-1SuF, Tp.
Deav .01 %33‘3'1;3?0 5%‘,,:',* 0;04TuF, 0.0684F. 4. 0-1 !
A 121 3 4 s 0-15,
5ip. 0-224F, 6p.0-33uF, Tp. O- 47#F’9p 0-68uF, 13p. 7 lgn LA s
MINIATURE CERAMIC PLATE CAPACITORS
63522.17 33, 39. 47, 56, 68, 82, 100, 120, 150. |80.720 270, 330, 390, 470,
0, 620, 1K, |K5 IKI, 3K3 4K7 GKG (#F)U o1, DIS.D ﬂn Q- 033 D 047,
2*9 cach. 01,30V,
L POLYSTYRENE CAPACITORS 180V 5%,

Official Orders accepted from
DUE TO C

(2F) 10, I5, 22, 33, 47, 48, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,
4700, 6800" 10,500 Hp. 2

B. H. COMPONENT FACTO

____—
SPECIAL RESISTOR KiTS (Prices include post & packing)

C.W.0O. only. P. & P. I5p on orders befow £5 TOEI2 W KIT; 10 of each EI2 vilue, 22 ohmi—IM, = towml of 0 (CARBON FILM 5%,
Discount: £10-10%;, {except net jtems) 10E12 w K 0 of each EI2 value, 22 ohms—IM, 2 vocal of 570 (CARBON FILM 5%§ £3-95 nez
Export Order enquiries welcome (VATfr==) 25E12 3w KIT: 25 of each EI2 value, 22 ochmz—IM, xtoeal of 1425 (CARBON FILM 5/ £9-00 net
25E12 4'W KIT: 25 of each Ellvalue nnhm»«—!ﬂ a rozal of |-425§ CARBON FILM 5/‘; ﬁ -00 nez

5 W KIT: 5 of aach EI2 value,
URRENT
WATT.AGE OR VA LUE SU

£3-85 n:t1

10 ohms—IM, a tosal of 305 (METAL FILM 5%), £3
GRLD SHORTAGES. RESISTOR KITS MAY TEMPORARILY CONTMN

—

ISTORS -
CF—High Stab Carbon Film. 5% MF—High Swb Meal Film, 5%
000

W. Type Range 1-99 100499 500-59% Size mm
z CF 22-iM 1 0-80 0-65 0-60 2:4x7-5
+ CF 22-2M2 1 0-80 0-65 0-60 3-9x[0°5
¥ CF 22.1M 1 0-80 0-65 0-50 5:5x16

+ MF 102M7 2 1-7 I-4 1-2 3x7

+ MF 10-2M2 2 1-6 1-3 1-1 4-2x§0-8
1 M 10-10M 3 1-98 1-81 1-65 6-6x13

2 MF I0-i0M 4:5 3-52 3-08 2-75 8x17-5

For value mixing prices, pleasa rafer to sur qulogug (price in pence each)
VALUES AVMLABLE—EI2 Series only. (Net prites above 100.)

PRESET SKELETO N POTENTIOMETERS

MlNrAI"I:‘URE 0-25W Vartical or horizontal 7p each 1K, 2K2, 4K7,
up to
SUB—HIN 0-05W Vertical, |00 0 to220K 0 7p each

RS LTD.

10K, etc.

E.) 59, NORTH STREET,

LEIGHTON BUZZARD, B

Tel. Leighton Buzzard 2316 (Sd Code 05253)
CATALOGUE No. 4—20p

T

60 x 45mm METERS 50uA,
100:A, S00zA and ImA VU
METER £2-92, |1p P. & P.

EDGEWISE METERS, 90mm x
34mm, ImA £3-40, Hp P. & P.

—

4in x 3Hin METER. 30uA.
50uA or 100uA, £3-85. P & F. I 1p.

TAPE o MULT{-
RECORDER e METER
LR ' Model ITi-2
S 3 20,000 ohm)
o0l volt, £6'90.
Sl P. & P. ISp.
CARDIOID
DYNAMIC
MICROPHONE
Model UD-130. Fre- ,_Q‘? g T /
quency fesponse 50— 2 _:.a“‘f‘.] :
15.000¢/s. Impedance IWATT STEREO AMPLIFIER

14W PER CHANNEL
£4-30. P, & P. |0p,

Dual 50K and 600 ohms,
£6-35. P. & P. tip.

~ All above. prices include 8% V.A.T. LARGE S.A.E. for Llst No. 1l.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate - Bolton * Lancs. BL2 IBA

st T,
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Minlature Mullard Electrolytics VEROBOARD 9015 aors#rlc;rne_rﬁ : BT S, | 2
3 a6 bon Track O ro 4, log or lin. Single, P Dual Gang 43p. Log Single with switch 28p
R e R e 21 Jg' 35 25 | Siider Pors. 10K, 100K, S00K. 30men, 34p. 45men. 47pe Gomm, agpe 0 1o =1
22uF 63y Tp 100uF 25V 7p [ 3 X3 340 3¢2 | DIODES [FLUGS - ERBLYFC‘_'CAEAQTB‘R%T TBular & Lavee Cans.
3-3uF 63v 7p 100uF E3VITP 210 0p 9p | IN400) &tp | DIN 2Pin 120 | (uFjv): fns.ans, 4725, 4-7]10, 5;;5 aps, 1010, 10150, [6/25,
1-TuF €3V T I1S0uF L6V 7 » 57 (Plain) Zisp IN4002 Tip 3 Pin I3p 2%53 25{25_25]50, 32[25, 50,25' 00,25 1', 50/50, 8p.
6.8uF 63v 7p  AJ0uF 63Vi17p 1}::3}" (Plam) — 35 | Rt 180 1 0 25, 10p. 250/50. n. o 10 8. $00i25, |70
10af 25v 7p 2206F 6:4V 7p | SO 9 oy Z29p | IN40C4 94 | Sed. Jack S00/50, 250, 1000110 t7p. | A (25 dop. 280011
10aF &3v 75 . 220uF 10V Tp lnsertlon mel 73p 73p | IN4005 12 2—5mmluk 13p | 20p. 1000/100_$0p. 2000/25, 30p. 2000/100, 9sgbzsoops, 38p.
I5aF 1oy 75  220uF 16V Bp | Track Cumer 56 565 | IN4006 Idp | Phono P | 2500/50, 63p. 3000/50, 80p. 5000125, 69p. 5600/50, £) -20.
S P 2204F 63V Pins, Pk, 50 22p 225 | IN%I4 7p | SOCKETS HIVOLT: 5350 215, 161350 350. 321320, 380, 501250, 27p,
Lte SVERT D e 23p 2 s INsie 7p | DIN2Pin i0p 1007100, 276 100/256, 405 331500, 46 6 32+ 32350, &5p!
I6uF 40V 7p 330:F 16V l4p BAIOO lop 3 Pin I10p ALLISED pApER CAFACITO
22uF 25V Tp 3304F 63V2ep TRANS[STORS OA5 4 5 Pin 180° )2p 259\! 0-054F. 0- IuF, 6p. 0-25, 6p. 0- 5”5 74p. |uF, 9p. 500V:
470uF €-4VEp | ACI27 2Ip BC2I2L I3p | OA4T p | 5ed. Jack  18p : ) 8. P s g
ZF 63V 7B 470uF 40v2Sp [ ACI28 225 BEAIIL 13p | OABL iln |3 Svrm lack 135 | 3:025 0:05, ép. 0-1, 65 0-25. Tip. 0-5 §p. 1000v:'0-01, [1n.
S Nl T lev17p | BC107 120 BCLI4L I8p | OAID0_8p | Phono 7p | 0-022, 13p.0-047, 0°1, 190" i Beibdlnage,
33uF 16¥ 7p  E80uF 28p | BCIOB I2p OC44 [9p =y
33uF 40V 7p :gggnF lsvzsp ECI09 13p OC7I I3p STOP PRESS _srcr_-cg:d m:fvrv}wen I;: SEI2 {W METAL
B C81 A ‘win Screen ire, Metre
:;": 2I.2¥ o ISW;‘:E 6-4 17p Bgug :g: sciro gg OP,: Retail Shop. | o reo Screancd Wire, Metre 3p | FILM. 5 each Value
L 7P [ToouF lsvase | BCIEZL 135 Tis43  34p i Ly Connecting Wire, All colours, Metre 23p | 10Q-1M. Total of 305
474xF 63Y 8p 200uF l0v28p | BCIBIL 13p 2ZN2926 13p in North Sc., Neon Bulb, 0V Wire Ended 5 for 25 =
\NOBuF 6V 7p 3300u:F 6-4 28p | BCIB4L 14p 2N3702 ldp Leighton Buzzard | Panel Nﬁeor!. 240Y Red, Amber, Clear 2ip | £3-75. NET
S g £ .
( e 42 x 42mm METERS I[00uA,
o At T LS S00uA, ImA, 500mA £2-76, [ip
\ P. &P,
le!l

a RADIO-AMATEUR!
]
learn how to become a radic-amateur
in contact with the whole world. We give
skliled preparation for the G.P.0, licence
h------ NS OGN U GED NN BED BN FREE BN TEE S
Brochure, without obligation to: l

= free! :
1 BRITISH NATIONAL RADIO & ELEGTRONIGS i

RAPY

SCHOOL Dept EER &5 P.O. Box'156, JERSEY ]
l NAME : ="
J ACDRESS : phan —

L ___ BLOCK CAPS please [}

Everyday Electronies, June 1975



NEW ITEMS THIS MONTH

mh!wumthhwlmmim»meo!m
u-euu which twmed the Apcil supplement

LT

MULLARD UNILEX STEREQ. SYSTEM
There is no doubt that It 1s a
good system, we belisve that
for the money it is withont
: We d

ur catalogus. You can receive this
ulﬂ ths next 18 luvplemanh by sending 1.

Miplature mieroswitch with roller, Cherry rel
no. E62, size approx. §° long x }" high x {*
thmk'xl.huwelmner on §” long actuating lever.

each.
hil:c, ex mnnsed eompuur Amerjean “GE™
ref. no. 8C 40D, this {5 & 600v 12 amp trisc
A mip at £1-30.
, American ' GE", 100\—10::19 - 85p each.

their type DOM: eumma.',vmworuu

with mounting clip and terminal sockets. Price

21 each + 26p post.

Roel to reel tapes, pn ‘recorded with cquxc and

light muaiec, new perspex type storage box,

10 different m.k:s (uur usarhnm!) !.5 the lot,

vh.lch mku u:f_m -runh buying ¢ven if you do
recorded on them. Please

dSOppon .Wll]dmnnntm

Muiti-wltage transformer 13 walts, an exiremely

versatile transformner and it is quite surprising

the number of different voltages which may be

obuined by ualng ita two windm;u ot parts of

gladly at cur Tamworth Eoad L
depot. Prices of the individasl 2
jtems for this:
1 Unilex Amplifier  Rel. EE.9000 ﬂ-ﬂl
1 Unilex Amplifier  Ref. EP.6000
1 Unilex Pre-Amp Ref. EP S001 £1 ”
l'UnﬂexI’owerUn!t Ret. EP.5002 I2-53
Contre! panel kit with spu.n aluminitm

luedknobe 5 . . .. 23-80

Pair of 15 ohm ¥ Good arc also

prldceﬂsutthur mmpmummwmmm.uw
26p.

SFECIAL PRICES IO COLLEGES AND INSTITUTICAS wmmsro
INCLUDE YHIS KTT IX THEIR CURRICULUM.

SMITHS CENTRAL HEAT[NG CONTROLLER
Posh button -gives 10 variations as follows -(1) con-
tinnoas hot water and eontinuons heating

heating off (7) bot water continnous (8) bot water day time only (9) bot water
rriad.an\-(IO) ererr:hmguﬂ_A handsome It unit with 24 boor mOvement
lnd and othrr nerraaary to sclert the desired

main the time for
alterations mt home and if you are it
any Hghting ot heating u!m—mon. then note we
h.we good quality ring main cabie 13 amp twin

wockets, brown, un-
switched, #Gﬂpuch.ﬁmpﬂﬂnwchb,wmm
at B5p each, switched 30p. White spar bores
20p each—white spur with 1% amp locket H0p.
3EW tangential heaters. Wec have had a further
small detivery of these and can oace agaln supply.
Price, a little up unfortunately, now £4-80 +
80p post. Contrel switch 55p. Knob for sane 25,
Rreak-down a wholc range of most.
useful parts eome of which are as follows—&6
filicon diodes equivaléat OAB1. 88 reeistors,

condensers. 2 RF chokes. 8 x B9 valve holders.
1 x 4H choka. 1 x 11¥v transformer. 1 boxed
anit oonw.mng 4 delay Lines. Tag Panels, trinmer
all op on a
uaefol chassls sized approx. 87 x 5% x 77. Offered
at only 76p—the 68 diodes womld cost at least
10 times this amount, so this 1s obviously a snip
not to be mimed. Post and packing 60p.
Walerprool 3 core leads for lawn inowers ete..
nsw colour code, GA rating, this is 5 perfectly
pve circular flex which will coat you
15p per metre in you local shop. Offared af the
special price of 1-85 per 23 metre length + 30p
pott, Fix a 13 amp socket to a cable
this Iead round It and terminate with 2 3 amj
rubber covered plug (available, pricc 40p) ms
you have a very nsefol extension lead.
Acquarium thermostat, in a sealed glass tube, but
adjustabie over the tropical fish rmnge. Price

COvntar boards with ICs. We guarantee each
board have at leant 15 ICs, the boards are in tip
top condition, as far as we know they were never
put jnto service. Price 76p each.
Computer cooling fans, the famous FPlanpalr,
these are & alx bladed 43" fan rotating at approx.
reve per minute, fn & die cast case sized
approx. §* square with 4 fixing holes and esble
box. Now new, but any not in perfect
:or:logg order would be repiaced. Price £8 each
Dnu.bb-cnd.ed. mains motors, special snip
month! It has & poral induction motor, not h!gh
but qulte suitable for a fan
tn a heater or cooker hood or aimilar. This haa the
advantage that having a spindle from esch end
thus any fan blade abould be right. Apother
teature 10 that this has 4 mounung feet. Special

#pecial bargaln this month
high and usefnl breakdown vsloe
is the alot mater. (a) Tt {2 In a wsefu]l dox with
lock, sizc approx. 8% X S¥ X 4" (b) it has a
Sangamo motor pf 1 rev per hour which the
makers price In In excem of £3 (0) il has 3 digit
counter and (d) It hss a coln switch med]
Tndoubtadly an ble bargain

ab 12 +
30p post.
Hizh power baitery motor, 12v oparated, strong

simply by mn'pllng_um splndla to the machine
and short-circul the windings by a varlable
resistance, price 50.

Traamstor type BN thoronghly checked, tur
high guin_ aulhble ﬁ:r flvorescent lighting in
vertars ete. 45p each.

Ralay “elasta” Swiss made with watchmaker's

dagram Originally
over £15we ofle: these, while stocks [ast, at £5-9 ¢ach, post 30D.

WALL THERHOSTATS
Wall and d plastic case. (Cream and beige).
Aﬂ]ustabla by slider (lockahla) and may be set to contral
from around freezing ughh!lo"c‘l'hamdepmdxsmmrudmd
indicates (frost), (warm), {(very warm), ete. The thermontat will controi
heatars, eto.. Up to 15 Amp At normal maing voltage and i idea) for
living room, bedroom and greenhouse, etc. Price 21-65. Don't misa

THIS MONTH'S SNIP

Latest BSE Hecord Changer with ceramic Sterco
Cartridge $68-85 andif purchased at the same time teak
veneered wooden plinth and Perspex cover for only
£4-00 instead of £4-85 P.&F. £1 on onc or both itcms.

TRANSISTOR ASSISTED CAR IGNITION
This system which has proved to be efficient and
reliahle, was described In the April Wireless Werid.
We can aupply kit of parts. Prics £585 plus 30p
post. When ordering please state whether for
poliuve or negative systema. -

RADIO STETHOSCOPE
Easiest way to fauk find, Lraces-signal from aerial to

and all pa.rta mcludl.ng pruba tube and

crystal earpiece, £2-20 twin stetho-set
instead of earpiece 88p erln poat and
ins. 20p.

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take
standard 13 amp fused plugs .\nd onjoff

MAINS TRANSFORMERS
All standard 230-250 volt primarfes.

z
¥ - -- - 1 amp (special) 3-76
24y 5 e - B amp ” -85
6-3v o EE == 2amp .. 1-00
6-3v e o 5z 3amp .. 1-50
o o5 - 93 lamp .. -5
9v 2 - 5 3:5amp .. 1-95
12v 2y = c l¢smp .. 1-50
12v o - - Tare PR 1-00
G-5v-0-6 Jv 25 e LT Ry e 1-25
18y = e o lamp .. 1-25
20v a2z 5 & famp .... 100
24v o = e 1amp .. 1-30
24+ %A c < 3amp .. 3-50
13:0-12v = = s0mA .. 120
50-6v .. = oo 50mA .. 1-20
8-0-8v .. 50 v tamp .. 1-25
18-0-18v . . 2 amps .. 3-50
v e T e 1§ amp . 1-95
50v 2 amp & 6-3v 6o lamp .. 4-50
80%v 5 amp & 5% = 1amp .. 78
27v o o4 = 8amp .. 4-50
30v 52 dg -z 3T amp .. 2200
50v tapped 757 & T0% 4amp .. 550
230v-60m A & 8-3v i 1-5 ampa 1778
275-0-273v st S0mA & 6-4v 3Jamps .. 225
EHT ormer
23mA o : (intermittent) 550
Transtormers
6y and 12v » 2 ampa 1-25
6v and 12v = ok 3amps . 225
6y and 12v s 5 amps .. 350

DEDUCT 10% IF YOU ORDER 10 OB
MOBE OF ONE s 35p PER
P NOT COLLECTING.

RELAY BARGAIN =
TTPC 800 relay, 2 changeover one open ona

ciosed contact. Twin 500 ohm coils make thia
suitable ot closing off DC 67, DC 12v, DC 24v
or AC maics nzing resistor and rectifier. 38p each.
Reajztor and reﬂ-lﬂer 20p extra.

BLACK LIGHT

Ag used In dm:ndlmmeﬂ?h:u.ew
Virtaally no w! appears until

impinge on lumincus paint or white shirts. eic.

We offer 12° Sw tubes complete with stsrter,

choke, lamp-holders and starter-holder. Price

275 4+ 20p post. Tubes caly 22 4 30p post.

TAPE DECK

In metal case with

carrying
handle. heavy 87 wheel and

3. Malns operated
mehl plm‘.[orm with tape
and guide. Not new
hut nmnbeed good work-
ing order. Price $1-95 plus
£1 post and insurance.
LIGHT SWITCH
Automatically switches on lights
7. st dpac and off at down. Can
also be used where light and
dark 8 a conveniént WAY to
stop and m:lurt :r 7pmuo;:
a palr of wires
?h:q“mnnrmal r"x tch. In bakelite
bax, normal switch-plats size.
1 amp model £2-96.

MAINS TRANSISTOR POWER
PACK ]
Designed to operste t {stor sets 1ifl
Adjustable oatput 6%., 9v., 12 volis for up to
500mA {class B working). Takes the place of any
of the following batieries: PPZ, PP3. PP4, PPG»
PP7, PP9 and others. KX comprises:
rectifler, ing and locad m,
Real snip at only

d and instr

seltch with nson
complete with & feet of flex nble. Wired
up ready to work. £2-75 plus 0p P. & P.

WHITE LINE FOLLOWER MULTIMETER SENSITER

).C. THERMOSTAT
To quickly réctive parts to tonstruet these projects aimply send the estimated
cost as shown—any price adjustments can bé mado later.

SHORTWAYE CRYSTAL SET
Ajthough this uses no bntt-ery it gives reaily
reanitta. Yon will receive an amazing assoriment of |
stationa over the 19, 23, S1. 39 metre bande-Kit contains
chaaxis front panel and ali the parts, £1-25—CTystal ear~
phone 50p.

{NSTANT START FLUORESCENT
LIGHTING BARGAINS

Starterless control géar. complete with tube ends and tube clips
for window lighting, signs, fascias, etc. 4 ft. 40 w. £1-50; 5 ft. 65w.
£1-60; 5 fr. B0w. £8°75; 6 ft. BOw. £1-95; and for parrsas(o[lows—
twin 2 {t. 20w, £2-55; twin 3 ft. 30w. £2-15: twin 4 fo. 40w. £2°95;
twin 5 ft. 65w, £3-25; twin 5 ft. B0w. £3-95; twin 8 ft. 125w, £4-50.
These are about one half of maker's currant prices and ean't be
repeated once stocks are cleared. Please add 30p per piece to
cover postage or carriage.

£1-20.

SQUND TO LIGHT UNIT
Add colour or white Hght
to  your

MAINS HOTOR
Precision made—aa used in

record decks and tape recoi-
darsy—ideal also for extractor
fans, blower, heaters, etc. Rew
aud  perfect. Bhip at 75
Postage 20p for first one the
3

AUTO—ELECTRICAL CAR AERIAL
with dashboard control —fully
exibcndable to 40in or luny retrac-
table. Sultable for 12V poaltive or
negative earth. Supplied complete
with ftting instructlons and ready
wired dashboard switch. £8-85 nlus

pracigion, 1600 ohm coil operates heavy duty
gold or gllver tacts, one eet and

open really
high-clags relay, supplied in a transparent plastic
box which can ba nsed aa a dnst cover. Do not
miss this barxa.l.n at §8p.
2 cirendt foggle switch nommal panel mounting
through §° hole. onme circult changeover, the
other clrcuit simply on-off. 20p each.

TERMS:—

ADD V.AT.

Send postage where quoted—other
items, post free if order for these
items is £6-00, otherwise add 45p.
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EX-COMPUTER
STABILISED POWER
MODULES

Complete wth cirenit djagrams ete. 99p cach
plax ¥2p p. & .

LOW COST CAPACITORS
-01uF 400%. 2p. sach
500uF BOv. Elect. 10p each

DECON-DALO 33PC Marker
Etch resistant printed circuit matker pen
07 each

VEROBOARDS )
Packs contalning approx., 50sq. ins. varicus
aizes, sll -1 matric BSp

REPANCO CHOKES & COILS

EF Chokea
CH1. 2-5:nl{ 209 GH2. 5-:0mH 30p
UH3. 7-3mH 81p CH4. J10mH 38p

CHS. 1-5mF 28p
COILS
DRX1 Cryatal sct 31p DRRZ Dua) range 45p

COIL FORMERS & CORES
NORMAN }* Cores & Formers Bp
¥ Corczs & Formers 10p

SWITCHES 2
DP/DT Toggle 36p SP/ST Toggle 30p

FUSES

1}” and 20mm. 100mA,
800m4, 14, 164, 24
QUICK-BLOW 5p ¢a.

S00mA, 250mA,

EARPHONES

Crystal 2-8mm plag 42p
Cryatal 3-§mm plog 42p
8 ohms 2-5mm plug 22D
8 ohms $-Smm plug 229

DYNAMIC MICROPHONES
B1223. 200 ohms plus onfoff switch and
2-8mm and 3 5mm plugs 21-85

3-WAY STEREO HEAD-
PHONE JUNCTION BOX
HIOl? 187

2-WAY CROSSOVER
NETWORK
K4007- 80 ohms Imp, Insartion 19!’ 343421

CAR STEREO SPEAKERS
(Ag:g]ed) £3-85 per palr.

Bl-PAK

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

INSTRUMENT CASES

(Black Vioyl covered)
No. Length Width Height Price
BY1 8" b D ¥ 2% £1.35
BY2 11 x (g x 3" £1'7%
ALU MINIU M BOXES
BAL 28" X 4= 49y
Bal 4" e 14" aep
BA3 4" x 285 T 1}~ 46p
BAd G} x "~ x 1}" B88p
BAS 1" x 0 o 49p
BAS 3* x o x 1%
BA7 17 b3 B x® 24" 85p
Bas 8~ x &~ x ¥ 2110
A9 & % x 2 q0p

B, 4
P & P 15p on each hox

<2
cs
4
jce B Pieces assorted Ferrite Rods  0-54
Ce
cr

BIB Hi-FI AGGESSDRIES

De Luxe Groov-Kleen
Model 42 £1-95

Chrome Finish
Model 60 £1-50

Ref. B Stylus & Turntabls Clcaning Kit 34p
Refl. 384. Record/Stylus Cleaning Kit 33D
Ret. 43. Record Care Kit 2242 -
Ref. 31. Canasette Head Cleaner 58p

Eef. 32 Tape editing Kit £168

Model 3. Wire BtripperjCutter B3p

Ref. 45. 8pirit level 82p

Re!. P. Hi-Fi Cleaner 31p

Ref. 304, Stylus Balance 21-87

Rel. J. Tape Tiead Cleaning Kit 82D

Rel. 56 HI-Fi Sterev Hints & Tips 42p

Bel, 45. Auto changer groove cleaner £1-08

SOLVE THOSE STICKY
PROBLEMS!
with

=
)
CYANOACRYLATE

C2 ADHESIVE
The wonder bond which works
in seconds—bond plastic, rubber,
metals, transistors, components
permanenily iml:nediatelyl

‘OUR PRICE ONLY 54p
for 2gm phial.

ANTEX SOLDERING IRONS
25. 25 watt £2:06

CCN 240. 15 watl £2-48

Model @. 18 watt £2-20

BE2. Soldering KIit £3-25

STANDS: ST3, Sullable for all models £1

BQLDER: 168WG Multicore 7oz £1-81

28WGC To:x £1-61. 1883W&G 221t &lp

22BWG Tube 33p

ANTEX BITS and ELEMENTS
Bits No.
102 For model CN240 3/32" 42p
104 For model CN240 3/16 42p
1300 For model CCN240 8/32 42p
1101 For model CCN240 38° 42p
1109 For model CCN240 7 4%p
1020 For model G240 3f32~ 42p
1021 For model G240 1/87 42p
1022 For model G240 3/16™ 42p
50 For model X25 3/32* 48p
51 For model Xu5 187 48p
52 For model X25 3/16% 48p
ELEMENTS
ECN 240 £1-30 ECCN 240 £1-32
EQG 240 21-07 EX 25 2118

ANTEX HEAT SINKS 10p

V.AT. ||u:|nd-d in all prices. Piaase
add 10p P, & P K. only). Overseas
orderi—prau. ndd axtra for postage.

NEW COMPONENT PAK
BARGAINS

Pack

No. Qir. Description Price

€1 200 Resistora mixed valnes approx.
count by welght -84

150 Capacitors mixed values APDIOX.
<count by welght o-54

50 Precision Resistors 1%. 2%
mized values 0-54

75 ith W Reslstors mixed preferted
values -

2 Tuning Gangs, MW/LW VHF 0-54
1 Pack Wire 50 metres nssortad

colours 084
G 8 10 Reed Bwitches 054
09 3 MicroBwitches (3.0 1
Cl10 15  Ascorted Pots & Yre-Scis o84

Cll1 5 Jack Sccketa$ x 3-8m 2 %

Btandard Switch Type o054

C12 30 Paper Condenscrs preferred
types mixed values 0-54
CI13 20 Electrolytics Trans. types 54
Cl4 1 Pack sssorted Hardware—
Nuts/Bolts, Grommetsetc. 054
C15 5 Mains Slide Ewitches [ 323
C16 20 Assorted Tagstrips & Panels 0-54
G17 10  Ansorted Contral Enobs (27
C18 4 Rotary Wave Change Switches 0-54
Cl? 2 Relays 624V Operatlog 054
Cc20 Sheets of Copper Laminste to
make approx, 200 3q. ina G54
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VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

Open Mon.—8at. 9-5.20 pm. Tel. 81593

PLUGS AND SOCKETS
PLUGS

BATTERY HOLDER
Takes 6 HPT's complete with

P8 1 DIN. 2 Pio (Bpeakes) o11 | terminal, clip and lead. 34p.
PS 2 DIN.3Ph 013 - - -
P8 § DIN.4Pn 513
P8 4 D.IN.S Po 160° 018 wonl_n scoop
P8 & D.L¥N. 0 Pin 2407 ol
F8 8 D.LN.6PFin 017 Jum
8IN.7 ¢18
2R L o SEMICONDUCTOR PACK
P8 § Jack 3-5mm Plastic o1 'lﬁrnnmawtsn =5 T;ut;.m mu;)mn Raféﬂm o
-, Bereen: odes — — s - ‘s &l
: :: T ;..“;:mu ed :',}: Zeners ALL NEW AND CODED.
P8 12 Jack }” Bcreened 022 APPROX 100 PIECES
P8 13 Jack Btereo Bcreened 038 Oﬂenng the amateur & fantastic bargaln I‘-k
PB14 Phono 010 eavi
PB 15 Car derial ° - o-gs d-hsheet in every Pak.
PR 18 Co-Axlal 0-1_5 Only £2 p. & p. 20p
DILINE SOCKETS e T
P8 21 D.LN. 2 Pin (Speaker) 014 RECORD STORAGE/
PE22 D.UN.3Pin 020 CARRY CASES
P8 23 DJIN.5 Pia 160* 0-20 | 77 EP. 1847 x 77 x 87 (50 records) ~ £2:10
PS8 24 D.LN. 5 Pin 240° 0-2¢ j 127 LP. 134~ x 71" x 12§". (50 records) £2 95
P8 28 Jack 2-5mm Plastic 016
PE 26 Jack 3-5mm Plastic o186 | CASSETTE CASES .30
PB 27 Jack i* Piastic 0-3¢ | Folds 12. 10~ x 3§~ x 5~. Lock & Handle.
PB 28 Jack 1 Bereened 0-35
PS 99 Jack Stereo Plastic = ¢ao| 8-TRACK CARTRIDGE
PB 30 Jack Btereo Boreened 038 | CASES
P8 31 Fhbouo Bcreened 018 golg: 14, u’; 30y 57 356 :_1-9 4
o olds 24, 133° x B” x 5§~ 287
:g i: gf AA;LN 0-§ Both with lock and handle.
SOCEETH SPECIAL PURCHASE
PEERDTE oS ker) 008 pn30s5. Bilicon Pawer Tranistors NPN.
P8 36 DLN. 3 Pin 0-11 | Famous mannfacturers opt-of-spee devices
P4 37 D.IN. 5 Pin 180° 0-11 | free from open and shart defects—every one
P38 58 D.LN. 5 Pin 240° 0-11 | able! 115%. TO3. Metal Case.
PH 39 Juck 4-5mm Switched 012 OUR SPEOIAL PRICE 8 for £1
P8 40 Jack 3-5mm Bwitched 012 ——
PB 41 Jack i~ Switched o20] REPANCO TRANSFORMERS
P8 42 Jack Stereo 8witched 020 | 240v. . Becondary voltages avaliable
P8 43 Phono Bingle 008 | from selected tappin, g: 4y, 7+, 8r, 10v, 14v,
P8 44 Phono Double o-10 | 0%, 17%. 19+, B, Zoe. o1, Sbv, o, 8
P4 46 Co-Axial Surface 010 ::.”"‘”'” o
P8 47 Co-Axial Flush 020 ;“oﬂ { 33 t‘é:
LEADS MTs0/2 ] #8480  op
181 Bpeake‘r laag. pin D.lél\ plog -
Open e RPProx. metrea
]nng {coded} 920 chosRTRIDGEs
GE91-18C 200mV at 1-2cmafeec 1135
gPABLmESI La; P 007 GPY3-1 280mVY at lemfuec 21-36
1 Bingle Lapped Bcreen GPI6-1 100mV at lom/sec 280
CP 2 Twin Common Screen %11 § TTC
CP 3 BStereo Boreened 012 g 'gogc Crystal/HI Output — g-gg
CP 4 Four Core Common ficreen 023 Compatible
CP & Four CoreIndlvidually Screened ¢-30 ’:;‘I’ggscs"f""ﬁ,’cg“mmt e
CP 6 Microphone Fully Braided Cable §-10 J-"‘ZO! \[metie SIMV/Sem/eee,
CP 7 Three Core Mains Cable o0 stylus 2455
CP 8 Twin Oval Maing Cable o-07 J'::?;A l‘iuephnement sty¥lus for above 8300
CP § Bpeaker Cahl 0-0! A udio-technics msgnetic
P 10 Low Loss Co-Axial 0-12 St e N g 30
e e B el = -
CARBON CARBON FILM RESISTORS
POTENTIOMETERS The E12 e of Carban R
1og and Lin 1/8th watt avaflable In PAKS of 60 pleces,
47K, 10K. 22K, 47K, 100K, 220K. 470K, | assorted into the foliawing groupes:—
1, ax R1 50 Mixed 100 chma—820 ohms 50p
M ;;B:ﬁh ::;: B2 50 Mized 1K chms-3-2K ohims  50p
s T E e D o045 | B3 50 Mized 10K obme97K ohms 50
Y04 1K Lin Less Switch 015 | B4 50 Mixed 100K ohms-1 Meg. chms hp
¥C B 100K Log anti-Log 0-48 { THESX ARME UNBEATABLE PRICES—

HORIZONTAL CARBON
PRESETS

01 watt 0-08 each

100, 220, 470, 1K, 22K, 4-7K, 10K, 22K,

 4K7, 100K, 220K. 470K, IM, 2M, 47M

a0, 36p

JUBT 1lp BACH INCL. V.A.T.

BI-PAK SUPERIORQUALITY
LOW - NOISE CASSETTES
C90, 48p €120, 60p
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BI-PAK

AL10/AL20/AL30 AUDIO
5 AMPI.IFIER MODULES

'J."h: AL10, AL20 «nd AL30 units are
in their appearance and in their
:mal specification. However, careful
selu:tlnn of the plastic power devices has
remtlied in a range of output pPowers from
3 10 10 waita R.M.B,
The versatility of thelr deaign makes them
ideal for use in record players, tape recorders,
aterec ampliflern and cassette and cartridge
tape players in the car and at home.

the lowest prices!
QUALITY GOMES TO AUDIO!

NOW WE GIVE YOU

50w PEAK (25w R.M.S.)
PLUS THERMAL PROTEGTION!
The NEW AL60 Hi-Fi

Audio Amplifier FOR ONLY
£4.25

@ Max Heat Sink temp. 50%.
@ Frequency Response 20Hz to
100KHz

[ ] {.).mtoruon better than 0-1%9 =t

@ Thermal Feedback
Latest Design Imiprovements
Load—3, 4, 8 or 16 chms
@ Signal to noise ratio 80dB
[ ] (l)genll size 63mm X 105mm x
mm

Paramster Oonditions Pulomma
HARMONIC DISTORTION Po = $ WATTS {~1KHs 0.25%
LOAD IMPEDANCE ) 8-160 @ Supply voltage 15-50 volts
INPUT IMPEDAKCE +=1K Mz 100%0 E Iy d
FREQUENCY RESPONSE # 3dB ¥o=2 WATTS 50 Hz - 25K Hx
e == P e | LT T enthusiast,
SENBITIVITY for RATED OfP Te=25V. RI=80 {=1KH: § 75mV. RMS
DIMENSIONS = 3" x 2" x 1”

Thu lbovc table relates to the ALLO, Amn l.nd AL30
The blo
in their working eondluons

Paramstsr ALZ0 ‘ AL30
Aarimum Kupply Voltage 30
Power gutput for 2% T.H.D. B watta 10 watts
(RL ~ §{2f — 1 KHzj BMSM.I::L EMS Min.

AUDID AMPLIFIER PRE-AMPLIFIERS
MODULES FA 12. (Use with ALI0, AL20 & AL30)
AL 10. 3 watta RMB 12 £
AL 20. 5 watta RMS 28-85 PA 100, (Uae with ALGO) 41315
AL 80, 10 watls RMS £3-20

TRANSFORMERS

T481 (Tee with AL10) 2160 F & P 22p
T538 (Use with AL20, AL30)
£2.30 P2 P 22p

POWER SUPPLIES
{Use =ith ALX0, AL20, ALS0) 95p
BPM 80 (Uaewil.hALG 0) £3-25
FRONT PANELS F.P. 12 with Encbs
£110 § BAITS0 (Use with ALSO) £2-756 P & P 3ip

PA 12. PRE-AMPLIFIER SPECIFICATION
The PA 12 preeamplifier has been designed to match into | Freguency response—
most budget sierec systems. It is compatible with the 201z — WKHz( —34B)
AL 10, AL 20 and AL 30 audio power amplifiers and it | Bass control mn AT
can be nmupplled from: ihelr associated power suppliea. Treble control—
There are two sterec inputs, onc haa been deslgned for use 4 14dB st 14KHsz
with *Corsmic cartridges while the anxiMary input will | *Input L Impedmce

suit most $Magnetic cartridges. Fuoll details are given In " lt ;goﬂh-'j”
the specification table. The four controls are. from left to | .q oy 5‘"‘2 T "’fna Iy
right: Volume and oa/off switeh, balance, bess and treble. - 30 K ohms

8ize 182mm X 84mm x 3Smm.
—

Gensitivity 4mV

Look for our
SEMICONDUCTOR ADVERTiSEME_NTS in
Practical Wiréless Wireless World Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The ‘Stereo 20° amplifier in mountad, ready wired and tested
on & one-picce chassis measuring 20 em X 4 em X 55 cm.
This compact unlt comes complete with oofoff switch
volume control, balance, bass and treble controls,
Tranaformer, Powerun'ppl}'udro'eump-.
Attractively printed front panel snd mateh-
ing control knobe. The *Btereo 20° has becn
d.eaigﬂed 1o At lnm mont tmblblc p].tnthl

nllemt;veir, into a u;\uale uhlnet.

Qutput powr.r 20w peak, Input I {Cer)
300V into . res. 25Bz-25KHz.
Input 2 (Aux.) 4mV into 30K. Harmeonic

distortion, Bass control =12d8B at 2 A
oy utvind £14°49 o a0 40
TC20 TEAK VENEERED CABINET

For Btereo 20 (front board undrilled) size 103¥ x 81¥ x 3%, £3-95, Plus 45p portage
SHPED S1:EREO HEADPHONES

4=16 ohuns L 20 to 20,0005z Btereo/mono switch and vol ume
controls 2485
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'MK 60 AUDIO KIT

d to a strict specification. Only the finest components
have been used :md the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most critical A.F

STABILISED POWER
MODULE SPM80

smo:- especially deaigned topower 2 of the ALEO
, Up to 1B watt (r.m.l.) pu' channel simul-
hnaﬂu-uy This module emb the latest
and eleeuit ¢ inco! abort
circait protection. With Lhe -ddxtmn of the Mains Trans-
former BMTA0, the unit will provide outputa of up to 1-5
amps at 35 volte. Size: 63mm x 105mm x 30mm.
These nnita enable you 10 build Andlo Systems of the highest
quality at a hitherto unobtsinable price. Also ideal for many
other applications including:—Disco Systems, Pablic Addreas

Uoits, ete. H: available 10p PRICE £3-25
TRANSFORMER BMTB0 £2-75 p. & p. 40p

STEREO PRE-AMPLIFIER TYPE PA100

Built {o & apecification and NOT » price, and yet stlll the greatest valve on the market,
the PA100 sterec pre-amplifier has been conceived fram tha latest circgit techniques.
Designed for nax with the ALSO poweramplifieraystem, thisquality made unitincorporates
no less than ¢ight sllicon PIADAT transistors, two of these are specially selected low holse
NEN devices for uee (D the loput stages.

Three switched stereo joputs, and rumble and scratch fllters are featurcs of the PAI0C
which alsc has 4 STEREQ/MONO switch, volume, balance and continuouely-variable
‘bass and trehle controls.

SPECIFICATION
Frequenoy Responee 20Hz -~ 20EH3 4 1dB
Harmonle Distortion better than 0-1%
Inputs: 1. Tape Head 38-25 mV Into BOK ()

& C3 78 mV into 50K

3. Magnetic P.U. SmYV into 50K Q2
Alllnput voltages are for an output of 250mY. Tape and P.U. inputs

equaliscd to BRTAA curve withic & 1dB. fram 20Hz to 20K Hs.
Baas Control & 15bB st 20Hs
‘Treble Cantrol <+ 1548 at 20 KBz
Fitters: Bumble (Aigh Pass) 100Hz

Beratch (Low Fass) 8KHz

Bignal/Naoise Ratlo better than —65dB
Input vverload + 2648
Bupply + 35 volts at 20mA
Dimensions 29%mm X §2mm X 3Smm

ONLY £14-25

: 2 x ALSO, 1 x BPMEQ, 1 x BTMS0, 1 xPA 100, ! front pancl, 1 kit of parts to
Iw:!ude on-oft awitch, neon {ndleator, stereo headphonc eockeu phus instruction bookleta.
Complate Price: 229-75 plus 45D postage

TEAK 60 AUDIO KIT
Compriting : Teak veneered cabinet size 163" x 113* x 31", other parts include aluminiam
chassis, heatsink front panel bracket, pius back panel and appropriate sockets ete.
KEit price: £8.95 plos 4lip postage

Girg No. 388-7006
Pfease send all orders direct to warehouse and despatch department.

-PAK

P.O. BOX 6, WARE - HERTS

Postage and packing add 20p. Overseas add exira for airm
Minimum order 55p. Cash with aorder please.
Guaranteed Satisfaction or Money Back




“Ii MADE IT MYSELF”
Imagine the thrill you'll feel! Imagine kow smpressed
people will be when they're hearing a progranume on a
modern radio you made yourself.

Now! Learn the secrets of radio

- "

| Vg

and electronics by building your
own modem transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn—and pave the way to a
new, better-paid career! No dreary ploughing through
page after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alsrm. You
learn Radio and Electronics by
doing actual proiccts you enjoy-—
making things with your own
hands that you'lf be proud to own!
No wonder it’s so fast and easy to
learn this way. Because learning
becomes a hobby! And what a
profitable hobby. Because oppor-
tunities in the field of Radio and
Elcetronics arc growing faster than
they can find people to fiil the jobs! |

No soldering -yetyou |
learn faster than you
everdreamed possible. l

Yes! Faster than you can imagine,
you pick up the technical know
kow you nced. Specially preparcd
step-by-step lessons show you how
to read circuits—assemblc com-
ponents — build things — experi-
ment. You enjoy every minute ofit!
You gct cverything you need.
Tools. Components. Even a versa-
¢ tile Multimeter that we teach you
how to use. All. included in
the course. AT NO EXTRA
CHARGE! And this is a course
anyonc tan afford. {You can even

pay for it by easy instaiments).

POST
TODAY FOR
FREE BOOK

To: ALDERMASTON COLLEGE
DEPT. CEE 06
READING RG7 4PF

Yes, i'd like o know more abouz your coursé. Please send
me iree details—plus your big, 76-page book that tells
about all your coursas.

So fast, so easy,
this personalised course
will teach you even if
youdon’t know a thing
today!

No matter how little you know
now, no matter what your back-
ground or education, we’ll teach
you. Siep by step, in simple easy-
to-understand lan, you pick
up the s¢crets of radio and elec-
tronics.

You become a man who makes
things, not just another of the
miilions, who don't understand.
And you could pave the way to a

| great mew carccr, to add to the

thrill and pride you receive when
you look at what you have
achieved. Within weeks you could
hold in your hand your own tran-
sistor radio. And the course
you can go on to acquire high-
powered technical qualifications,
because our famous courses go
right up to City & Guilds levels.

Send now for FREE
78 page book - see how
easy itis —read what
others say!
Find out more now! This is the
gateway to a thrilling new careet,

or a wonderful habby you'll enjoy
for ycars. Send the coupon now.

| There’s no obligation.

CEE 06
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LECTROVALUE

The best of all!

GATALOGUE 7 ISSUE 3

with 25p refund voucher
Up-dated Price & Product Information

112 pages pius ¢over A comprehensive and up-to-the-minute as poss|ble.
Thousands of items from vast ranges of seml-conduetors including 1.Cs
to nts, fools, tes, technical inf ior and di are
included as well as a refund voucher worth 25p for spanding on orders list
value £5 or more SEND NOW FOR YOUR COPY BY RETURN 30 post
itsani t in practicat y-saving and vellabifity! ppald

PRICES as shown in our latest catalogue (No. 7, issue
3) were due for review by April 1st. In fact these have
remained unchanged since January, reviewed only at
3-menthly intervals as from July 1st next. This is instead
of making day-to-day price changes.

DISQOUNTS apply on all items except the few where
prices.are shown NETT. 59 on orders from £5 to £14-99;
109 on orders list value £15 or more.

FREE POST AND PACKING in U.K. for pre-paid mail
orders over £2 (except Baxandall cabinets). If under there
is an additional handling charge of 10p.

QUALITY GUARANTEE. All goods are sold on the
understanding that they conform to maker's specification.
No rejects, seconds or sub-standard merchandise.

ELECTROVAEUE LTD

All communications 1o Section £/5, 28, ST. JUDES RD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 0HB. Telephone Egham 3603, Telex
284475, Shop hours: $-5.30 dally, 8-1 pm Sats.

NCORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester
MI18INA. Tolaphons (061} 432 4945. Shop hours : Daily 5-5.30 om ; 5-1 om Sals.

OEFER! SULENT ALOIO SYSTEM

“wes 3 PRICE

“Stereo Tuner Amplifier chassis with AM,;FM radio cover-
ing long medium short and Stereo FM wavebands, Separate
Base and Treble controls. 30 watts fotal power outptt
(frequency response 25-20,00 Hz) Tape record and playback
facilities. Dimenslons 187 x 84" x 3.”. The very latest
8SR automatic record deck with cue and pause control-
Two matching elliptical speaker units.

Order early limited stocks available cash price £59:95.
Credit Sale £5 95 deposit 9 monthly payments of £7
(Total Credit price £68-95). P. & P. £2-50. Send £8-95
today.

Chassis only avallable for cash at £42-00.
Full 12 months Guarantee.
CALLERS WELCOME.

“ Sterea headphones supplied with every complete order.@
EE/&/T8

- 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephones: 01-882-1644
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; , Everything you need is in our
i New 1975 Catalogue
Ors available now price 25p
(100 pages of prices and data)

A. Marshall {London} LId. Dept. EE Callin and see us 9-5.30 rsvion-Fn
42 Cricklewood Broadway London NW2 3HD Telephone 01-452 0161/2 Telex 21492 9-5.00 Sat
& Bb West Regent Street Glasguw G2 20D Telephone 041- 332 4133 Trade and export enguiries welcome

PW TELETENNIS KIT
As featured on BBC Nationwide and

Top 500 Semiconductors from the largest range in the UK

IN4se 0-80)2N2924 O 20,205195 |48 AFI17 0-33,BC2i{4L 0-18,BF178 035, @DIL 0-33, OC72 0-25 in the Daily Mail 2 Oct'74. Ideal gams
SNA456A 0.5 |2N2926 0-20 |2NS245 0-47 ! AFIi8 0-35/BC237 0-16/BFI79 0-43| 14DIL 0-40| OCsi 0.15 for whale family. No need to modify
2N457A | zn 2N3053 o 15'st294 0-43 AFI24 0-30/BC238 0-13|BFI80 0-33/LM7I0 047 |OCB3 0-24 your TV sat, just plugs in to aerial
INasa 316 |2Ns05d 080 | ANSS DA AR 030(BCEN DU |BEIRR 035 hmac 090lnm u-eo [ Fursic asfollows: A Resistor Pack
2 2M3055 0-75 96 0-48 | AFI26 0- - 0-90 ; ist as follows: A Resistor Pac
N4y 5.0 stzgo 0-45 |2N5298 0-50 | AF127 0-28{BC253 0-23 | BFI83  0-53 | M741T059 LEA :;‘3 £1-00 p & p 20p: B Potentiometer
2N493 5-20| 2M3391 0-2B|2N5457 0-49 | AFI39 0-65|BC257 0-16|BFI84 0-30 SLE{0C 1-70 Pack £1:25'p & p 20p: € Capacitor
ING96 0 22| 2N3I39IA 12N5458 0-46 | 0-45 (BC258 0-16(BFI85 0-30) gpiL 0-40|SLsLIC 1-70 Pack £3:10 p & p 20p: D Semi~
Rt pfl L ean fh s B8RS BIGA 0B ol cniion (s ) Sl 1
2N698 -8 39 2 2 B F239 . % LM74 0 ? ockets -3
e 1 RO SN 08 Ak aREoh anlin o Wkl SEIEEE B Tes Pt RES
N706 14 -1 =61 o o @ 0-60 4-59 's p & p 20p: witches
2NTOEA 0-16 2N3402 0.18 | 2NG027 045 0 0.79|8C300 0-33|BFIS8 0-1B[Lm7g05 2-00 i £4-50 p & p 20p: | UHF Modular Kic
708 " 0.17|IN3403 0-13 | 2N5777 0-45|ALI02 1-00|BC30l 0-34/BF200 040|14DIL 0.73| LS 3:10 £1-50 p & p 200.
2N709 0-42|2N3440 0-59[3N128 0-73|ALI03 1:00:B8C302 0-29|BFE22S5] 0-23 || M7805 2-50
4N71t 0-50|2N3441 0-97 |3NI39 [-42 BCI07 0-14|BC303 0-54|BF244 0-21|[M7812 1-5015"‘7“”3“ Special Prl:es—campl:te kit ax-
2N718. 0-23 |2 1-40! IN140 §- 08 0-14|BC307 0-17 |BF245 0-451 m78|5 2. 50 SN760I3:I cluding case £42-00 & p
Blia i Iuiels o) b eai|scis sgscus ol e v )i 28 SR Bk £ 3
o 2 3 i i > ncnos |_-,o 5N7m3N Astembly instructions with com-
2NS14 0-39|2N3416 0-15!40361 0-40/BCIIS 0-17|BC327 0-27 | BFAS4 0-19| =318 5 55 plcte kit or 75p on request.
2N316 0-28 zN34|7 0-21, 40362 0-45|BCII& ©-17|pC328 0©-28 BF255 0-19 HC(I!OOP
2NgI8  0-32 (2N 0-15] 40363 0-82|BCI16A 0-18|BC337 0-20|BF257 047 SNmmN
2N929 0- :7‘2N3¢30A 40389 0-48 BCI17 0-21|BC338 0-20BF258 0-33 g0 292
2Nslo 0-22 0-15|40394 0-56|BCII8 0-14igCy3o0 0-60|BF259 055 meisie o 3% Pan Dalo 33°C 0-47
iz b e Sulion QB0 oSt e e Mt vous | IR R [l Beum dninig vt
1 7 s BCv32 1-13 02 2 a 140
il ez HUBE o fen siem onIRED BB e Th Tinal W KRR, o
3 % BCY34 . B 92 -75 | —3p; 2 9
3N1305 0-38 |IN3708 O-15 40405 ©0:52BCI32 0.30|BEYIE 1.00| BESE) 0-27 | Meadns b 56| TAASIIC g-;'_’“:"o;‘:'z" s dw-3p P:
2N1307 0-3p12N3705 0-15| 40410 0-32BCI34 0-13/BCY39 1-50|BFSS8  0-25 | ¢ 0-13 | TAAs2ZI o) Scorpio Car Ignition Kit-£11-50
130 077 (2306 -5 dall DLIBCIS U117 |BCYAD 99IERXGS 030 MEG2 818! Tancaln )
2NI671 1-54 2N3705 0-14 | 40595 0-84|pCi37 0-17 | BCY58 0-30 | BEXA4 0-24 ME4|02 O:II‘ IIHF&DV—H_'IO'. Trllnsfurrner*-
| 0-15 0. ME4104 0-11 BSTBO246 £1-20;  £3:00.
INITIA NI 015 |dom  0:4){BSHS S2a|Boyss 0-3aiBEXES 030 im0 o5 D tHE, OPTO & LED’S
IN167161-85 | ZN3711 0-13 (40603 0-381BCi4l 088 |5Cyr| 0.2z |BExes 0.15 D981 1-20/7TBAgS) $.69 Red, green and yellow
2NI171] 0-45{2N3712 1:20{40604 0-56 BCI42 0-23| 8Cy72 0-15 | BEX8S 0.90 MJ4%0  1-05iTBABID 1-350 0- 16 diameter, 3lp
.50 [2N3713 1-20 {40636 110/ BCI43 0-25| 0-75 | BEY 0-23 Mg 1-45 1 T8A820 §-i8 0-20 diameter, 33p
2n2102 0-60|2N3714 138 | 40663 100\ BCI45 011 el BEs EeY 1MI2955 ¢:00 | TEA20 4-00 chzoztesasi=daeciaeiog
1347 078 |2ua7is 10 doers 073 BCH o apial Diod BEVEL o3y M 08| mias 030
_ ; . - " :
2N2160 0-90|2N37T1 2201 ACI27 0-20( 5149 0-15(BDI24 0-67 | BEYS0 o0-75 MIE3?I 0-75|TIP30A 0-58
IN2Z18A SRR S Ag:gfvgjgg BCI53 0-18|BDI3I 0-40| BRY3I9 0-48 | MiE520 0-60 TIF3IA 0-52 Cmos Circoits—CD Range
FREA LT S b 8:27ipCis4 0-13|8DI32 0-50| msxgo o-21 (MIESZI 0-70 | TIP32A 074 4000 035 | 4016 0-66 | 4030 0-87
INGIoA 213058 20 | ACISE 033 BEIE Oil¢|spizs o-3jssxal o2 MERRS GOSN Tipian 181 W mot o | sz pm et s
i ‘33 BCISB 0-16  BDI36 0-49|BUIO4 2:00 : @ : 2 i d
wame $38 73 338 263 scie, S0 lB BE S 1R annet 1w f Bdie Mo i
INZY 01s | IR 0110 ACITS, 8739 cissn o1z BBIS 0 EN3iBow’ 7 iresild o4z Tealh 070 W GRS o {7 | s 1o
SErrrRy e S ",‘:igl:gg;égigg BCI&9E 0-15|BDS29 0-80] CA3020a | MPSAO50-25|TIP29%c 0-80 SRR [ | o e et L
y " 29| BE165C 0-15 | BD530 0-80 1 MPSA06 0-31 | TIP30c 0-85 3 %124 | 4042 2-
o %:ﬁggg 837 AE;:g 3;‘; BCI70 O0-15|'BFR3? 0-24 |CA3028A _ | MPSAI2 0-35|TIP31c 1-00 SouES o §1 How S
0-25 9 27| A . ; . - -
2N2368 0-25 | 2N4D36 0-67 | ACY20 0-x2|BCI7I 0-16|BFR7S @24 | 01201 HESASS 826 1::%‘ Kot 4013 0-86 | 4027 0-43 | 4049 0-81
2N2369 0-20 | 2N4037 0.42 | ACY2! 026 | - B BDY20 a:gs CA3082 1.62 | MPeUCE 0-28 | TIP34: 2.60 4014 1-72 | 4028 |-50 | 4050 0-66
2N2389 0-22 | 2N4058 ©-18 0 ch' ;2 BELIS o-sg EA30%6 0.70 | MPSUIOE 058 | Tipare 140 4015 1-72 | 4029 3-50
N2646 0-55 | 2N4055 0-13} ACY30 0-58|BCI78 0727 EFil7 0 O R Al So
202647 039 | 2N4060 O 15[ ADIAY 037 | BCIa> 0.12 BEIa3 033 CA30SYE! 96 | MPSUS6 0:80 | TIP4S 0:70
an204a | INs02 o-1s| AD ISV I-20 | BCISIL -2 BEIZS D d5| CASOQ | NESRRV 0-70 11 00es .98
2N2905 015 | 2N4289 o-s} ADRI6I 1-15 Bc:gzL g-g BF!53 3-:{\“-130!.\0 48 nEs&o 4- t‘g 4']'?3355 g-zsg
2N2905A 2N4519 '0-95| ADI62 1-15 b -1611M308 2:50 4- -
0-26 | 2M4920 81-10| ADI6I pr |BCIB4L 0-13 0-27 1 LM3G9K -85 | NES65A 4- 48| ZTX300 0-13
2N2906 0-19 | 2N4521 0-B3 | ADI§2 1-05/BCI8s 0-25 0-23|LM5T) 1-50 | OC23 l«:s‘ZTXJOIO 13
2N2I06A 2N4922 1-00| AF106 0-40 | BCIAT 0-27 0-32|LM380 1-10|OC28 0-76! ZTX302 0-20
22907 532 |aNe15e 092 AFII4T 075 | BE30s 0.1 038 thieac 073 | OCH 050 | Fixaor 0.1
el 0% ARG edplsan guslang onliven, [0 oH SRR ol
241 . <5 | e ETY < 3 0- . .
Trade and Retail Supplisd
TTL Integrated Circuits—Quality & Prices you can't beat
ST oS sdle S s 83 s 216 RIS 038 DA NS ALY Poreromee
SN740IAN_ | SN7412 0-28  SN7440 O la'sN 7460 0-16 (SN7485 lzs 5N7451191-92 | SN741608-10 | SN74181 1-95 Lireagiion Single Double
0-36 | SN7413 0-35 [ SN7441AN | SN7470 0-33 |SN74856 0-32 | SN741210-37 | SN74161 1-10 | SN74190 2-30 ingle
SN7402 0-16 | SN7416 0-35 0-85 | SN7472 0-26 |SN7490 0- 5 S5MNT41220-50 | SN741621-10 | SN741912-30 Rotary Pots I8p 45p
SN7403 0-16 | SN7417 0-35 | SN7442 0-65 | SN7473 0-36 |SN7491 0-85 | SN741230-60 ! SN741631-10 | SN74152 1-15 Rotary Switched 28p  —
0-19 | SN7420 0-16| SN7445 0-90 | SN7474 0-36 |SN7492 0-45 | SN741410-851 SN74|842-0F | SN74193 K- 15 Sliders 45p 75p
0-19 | SN7423 0-29 [ SN7445 0-95 |SN7475 0-50 |SN7493 0-45 [ SN741450-90! c\i04 125201 | SN74196 1-60
0-45 [ SN7425 0-29 | SN7447 0-95 | SN7476 0-35 |5N7494 0-82 | SN741503-50 | ¢ oo/ oo tio o o0 o) op . . AT
0-45 | SN7427 0-29 | SN7448 0-90 | SN7480 0-50 [SN7495 0-72 | SN741510 Full range o PacIES
0.19 | SM7430 0-16 | SN7450 0-16 | SN74a: 1-25 |SN7496 0-75  SN741530-85 | SN74174 1-25 | SN741982-15 stocked. See catalogue for
0-12 | SN7432 0-28 o-1s -75 [SN74100 1-28 548-50 SN741750-90 | SN741992:25 details

: Taliie i ontallartvarrical
Diodes & Rectifiers—A Selection From Our Range Bridges & SCR’s ?Wi; B RS

IN3I4A  G-10 | INI204

o
]
o
<
B
°

0-97 | INS408 0:30 | BAI44 O- 0-50 Plasti 1A 2A 4A 6A =
(No1s 0-07 | INI206 137 | 1544 ° 008 | BAIS -8 | BYZIl 0-3f Foais 0-24 0-32 0-60 0-62

N1, 004 | INdgoz o-s | 13134 o33 |BAls: 073 |&vzis oo M I® 0:36 037070 0-75 o Construction Kits

NIig4 0-92 0-07 | 15920 ©0-.07 | BAISS 0:12 | OAS  0-27 200 0-30 0-41 0-75 0-80 AVZ  Aerial Am £2-04
NII8s [-18 0-09 | IS921 ©-08 | BAIS6 0-F5 | QOA|0 0-45 400 0-36 0-45 0-95 |-10 UHs7o Tnnsmltt:: £2-74
N1I90 2-52 0-10 | 15922 - 0-08 | BAXI3 0-08 | OA47 0-08 500 0-40 0-52 0-95 125 UE7. Receiver for above £3-22
INTI9L 0-59 0-07 | 1AIl6 0-08 [ BAXIE 0-10 | OA70 0-07 e Elocironics dice . £4-53
N1I92 6-BO o-la | 1Al ©-08 | BBIO3 0-25 | OA73 o0-l0 olRE e +Sen. £7-79
N1194 |-05 0-17 | AAII9 0-08 6-45 | OABI 0-18 SRS 100V 200V 400V 600V EW2 i B

N119%6 1-64 0-17 | AAI29 O-15 9-27 J OASS  0-18 1A TOI8 043 044 — — TRY OUR NEW GLASGOW SHOP
E :g %g 0-10 | BA|02 0-2% 0-12 | OAS0 0-06 I-Z.Apla_ni: 045 0-50 0:69 0-85 VAT all prices exclusive
NIZ00 6-55 0:22 [ BAIIS 0-10 0-15 | OAI  G-06 2: D:mfc g:g g::: g_':s" ':5 p&p 25p Mail Order
N1202 067 0-15 ' BAlI42 0-17 1-00 0-07 P
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| Go quad for around £50

(including the speakers!)

Sinclair Project 80 hi-fi modules

If you've thought of switching to quad, vou've probably
foundit an expensive process. Do you part with your
existing stereo amp - which probably cost you alot inthe
first place —and reptace it with an even more costly quad
amp? Or do you buy an expensive add-onkit - often costing
as much as £950 even without theextra speakers?

With Sinclair Project 80 hi-fi modules, you can keep
your existing amplifier ... add a quad decoder, two power
amps and a power supply unit ...a couple of Sinclair 016
speakers and you've got a high-quality, true quad system
which will have cost you only £50 or so to convert!

How does Sinclalr Project 80 work?
Project 80is a comprehensive set of hi-fimodules or
sub-assemblies. Amps... pre-amps.._FM tuner ... quad
decoder...controlunits. .. everything you needto
assemble hi-fl units. They're ail designed te look alikg and
are all completely compatible with each other. Simply
decide on the specification of the unit (stereo or quad) you
want to build ... buy the necessary modules . .. connect
them up and house them

You caneven build a quad amp entirety from Project 80
modules. Two power amplifiers, acontrol unit and a power

296

supply give you a sterepo amp for as little as £31.80 plus VAT,
The necessary add-on quad modules cost only £36.80+ VAT,
Together, they make upa true hi-fi quad amp for only
£68.60 + VAT!

And whenever youchcose, you can add extra Project 80
refinements. AnFMtuner...ascratch/rumblefilter. ..
higher-output power amps - Project 80is an enjoyable way
to develop your own hi-fi system!

Is it difficult to build? ‘
Notatall All Project 80 module circuitry is completein
itself - ail you have to doisconnect the external wiringto
numbered solder points.

Andif you're not so hot with a soldering iron? Use
Project 805 kits. Project 805 uses Project 80 modules, but
provides special clip-on tagged-wire connections —
positively nosoldering! There are two Project 805 kits - the
basic 805 stereo amplifier Kit, and the 805Q quad
conversionkit.

805Qcan be used to convertaProject 80 or 805stereo
system, or your existing sterec system.

You'il find more details and some system suggestions

‘opposite.
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Project 80 hi-fi modules -
the easy way to true
quadraphonics.

Project BO SQ quadraphonic decoder

Combineswithandexactly
matchesProject80controlunit
for true quadraphoics. This
unitis basedon the CBS SO
system andisacomplete
quadraphonlc decoder, rear
channel pre-amp ang control
unit.

specification
(9% in x 2 INX % In) Connects with
tapesocketonProject 80

Project 80 power amplifiers

Two differentamplifiers;
designedto be used separately
or combined, with Project 80
modules or as add-ons to existing
equipment. Protected against
short circuits and damage from
mis-use.

Z40 Specification

(21N X 31N X ¥ In) § transistors.
Inputsensitivity: 100 mv.
Qutput:12 WRMS continuous
Into 80 (35 V). Frequency
response: 30Hz ~-100kHzZ 2 3dB,
$/Nratic:64 dB.Distortion:0.1%
at10wWInto 89 at 1kHz voltage
requirements:12v-35V.

Load Imp: 42 -15£2; safe on open
circuit. Protected against short
Clrcuit,

Price: £5.95+VAT

Project 30 power supply units

Range of power supplyunitsto
matchcesired specification of
final system.

P25 Specification
Unstabllised. 30 V output.
Inciuding mains transformer.

Price: £5.95+ VAT

PZ6.Specification
Stabilised. 35 v output. Including
mains transformer.

Price: £8.95 + VAT

controlunit or simllar facillty on
any stereoamplifier. Separate
sliger controlson each channel
for treble, bassand volume.
Freguency response: 15Hzto
25 kHz=.3 dB. Distortion: 0.1%.
§/N ratio: 58 gB. Rated output:
100 MV Phase shift network:
90+10.100Hzto 10 kH2. .
Operating voltage: 22 V-35V,

Price: £18.95+ VAT

Z60 Specitication

{21 in X 3% in x % in)12 transistors.

Input sensitivity: 100 mV - 250 mv.
output: 25 W RMS continuous
IntoB{Y (50 VI Frequency
response: 10 H2 to more than
200kHz + 3dB.S/N ratio: better
than 70dEB. Distortion:less than
01%at12wWinto4 at1kHz.
Voltage requirements: 12V -50V.
Load imp: 4 min; max safeon
opencircuit. Protected against
shortcircuit.

Price: £7.454 VAT

PZ8 Specification
Stabilised. output adjustable
from 20V to 60V approx.
Re-entrant currentlimiting
makesdamage from
overlcad or even
shorting virtually
impossible.
without mains
transformer.

Price: £8.45 + VAT

Project 8050 quadraphonic add-on kit

Converts your existing sterec
hi-fisystemto quad using
splderiessconnections

Contains followlIng Project 80
units:

Project805Q quad decoder/rear
channel pre-amp and controls
uhit

sinclair Q16 speaker

Original and uniguely designed
speaker of cutstanding quality,

Specification

(10%in SQuare X 4%, in deep.)
Pedestal base. All-over black
front. Teak surround. Balanced

2% Z40 power amps

PZS power supply unit
Masterlink unit

on/off switch

plus pre-cut wirlng loom
with clip-on tagged wire
connections, nuts and bolts,
instruction manual.

Price: £43.95 + VAT

sealed sound chamber. Special
driver assembly. Fregquency
response: 60 Hz tO 16 kHZ.
power handling: uptc14 WRMS.
Impedance:8§2.

Price: £8.95 + VAT
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Quad system suggestions
from Sinclair

1.Add-on quad to existing system:

12 W per rear channel RMS

Quadraphonic decoder + 2 x 240 amps + 1 XPZ6 power
supply+ (existing sterec amplifier)+ 2 X Q16 speakers +
(2 existing speakers) + (turntable). Total Project 80 cost:
E£57.70+ VAT.

2. Add-on quad to existing system:

25 W per rear channel RMS

Quadraphonic decoder +2Xx Z60 amps < 1XPZB power
suppty +{mains transformer) + {existing stereo
amplifier) +12 xequivalent speakers) + (2 x existing
speakers) + (turntabie). Total Project 80 cost: £42.30+ VAL

3_Quadraphonic system bullt from scratch:

12 W per channel RMS

Pre-amp/control unit + quadraphonic decoder + 4 x 240
amps + 2 x PZ6 power supply +4 X Q16 speakers +
{turntable). Totai Project 80 cost: £110.40 + VAT.

what more can we tell you?
AllProject B0 mogules are backed by the remarkable

no-quibble Sinclair guarantee, Should any defect arise from

normal use within a year, we'll service the moduies free of
charge. Andour Consumer Advisory Service is aiways
availableif you runinto any probiems. You'll find Project 80
atstores like Laskys and Henry's - but before you look, why
not get really detailed information? Clip the FREEPOST
coupon for the fully-illustrated Project 80folder - today!

sinclair Radionicsitd,
London Road, St lves, Huntingdon, Cambs., PE17 4HJ.
Teiephone: St1ves (04801 64646.

— [ | — || g

I To: Sinclair Radionics Ltd, FREEPQST, Stives,
Huntingdon, Cambs., PE17 4BR.

| Pleasesend me, by return post, a copy of the fully-
| illustrated Project 80folder.

‘Name
AQDLess

- e - ——

Please print FREEPOST — no stamp needed EEJ6/75
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PROJECTS
THEORY...

FAULT FINDING

For the electronics constructor, one of life’s
little thriils comes with every initial switch-
ing on of a completed project. Will it, or won’t
it—a moment of anxiety before reassuring evi-
dence is forthcoming, denoting that all is well.

But what if silence, or complete inactivity, is
all one is rewarded with after power has been
applied? A state of affairs that is not at all
uncommon—and not the experience of novices
-alone, let it be made clear! Impatient fiddling
with connections, a rapid visual examination of
the whole assembly with the desperate hope
that by luck or chance the defective part or
connection will reveal itself or, if one is extra
tucky, the fault will miraculously become cured.

Every seasoned constructor must have per-
formed this ritual more times than he cares to
remember.

But what if this initial check fails to bring
life to the assembled circuit? This in fact be-
comes the moment when the men are sorted
from the boys, as the saying goes. Logic now
takes over and a careful and reasoned approach
is made to the matter. The circuit is tested syste-
matically stage by stage until the offending
component or connection is traced and the appro-
priate remedy then effected.

To carry out a logical fault-finding procedure
requires a good understanding of fundamentals,
and of course at least some appreciation of how

Our July issue will-be pubiished on Friday, Jure 20
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the particular circuit operates. Admittedly elec-
tronic green fingers do exist, and some folk who
have but little formal knowledge of theoretical
matters often are able to track down the source
of trouble in a most uncanny way. This knack
or intuition is a valuable asset, but obviously it
is better to have a sounder base from which to
operate.

Also, by contrast, there are those who
are well conversant with circuit theory yet
have quite a bother when it comes to dealing
with real-life problems in a practical electronic
assembly.

The title of one of this month’s features, It’s
Not My Fault! may cause a wry smile or two.
But it’s an expression that is all too painfully
familiar. With the aid of this article and others
to follow, we hope it will become less common-
place in future.

MAIDEN VOYAGE

We have always maintained that sex discrimi-
nation has no place in our hobby. Nor has it in
professional electronics. Nice to see a young
lady featured in the careers article this month.
Good luck Radio Officer Meryl. Guess you will
have set many other gals athinking!

TECHNICAL EDITOR B. W. Terreil B.Sc.’
K. A. Woodruft

ADVERTISEMENT MANAGER D. W. B. Tilleard
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A novel electronic
motorised vehicle that
will follow a white line.
LECTRONIC control systems are incorporated
in a greater part of the technology which

influences most of us every day of our lives;
for instance, control systems using electronics

are vital to the safety of air, sea and rail trans- -

portation systems. And the efforts of the home
constructor are, in no small way, bringing the
benefits of electronic conirol circuitry into the
car and home,

For example, - the electronics hobbyist is
making use of readily obtainable semiconductor
devices to build circuits providing improved con-
trol of the functions af his car; and in the home
he is using electronics for humidity and tem-
perature control, the automatic opening of
doors, for the control of gain and noise in hi fi
systemnis, etc.

e A
X \ =
The White Line Follower dmzbe&m this %
article illustratés admirably the. function g 2
control system known as a servomecham,sm’f"i’?:-.
mcorporating the elements of command,,afa {0,
fication, work and feedback. Two photoe
mounted side-by-side “look at”’ the white line
and provide the command signal when they
“see” a difference of illumination.

Fig. 2. The complete circuit diagram of the White Line Follower.
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An operational amplifier (op. amp.) detects
this differential command signal and via current
buffer tramsistors and relays amplifies this sig-
nal to -operate two electric motors connected
to drive wheels. These moters provide the
feedback essential for the vehicle to take cor-
rective action in order to maintain equal
fllumination of the photocells. Thus the vehicle
is compelled to follow the white line.

THE CIRCUIT

The general-purpose integrated circuit

operational ampiifier—the “741” type—is well
suited to this application. Those of you who have
used this i.c. will know that it has two input
terminals, an inverting input and a non-inverting
input. As shown in Fig 1, these terminals are,

respectively, pins 2 and 3 for the 8pin d.il.
version.

The 741 is operated with a dual, or double-
ended, power supply, which means that pin 7
is connected to the positive terminal and pin 4
to the negative terminal of two series-connected
batteries, the common terminal being connected
to ground or ‘earth” in the circuit. The input
voltages V; and V. and the output voltage V,u
are measured relative to this connection.

The arrangement shown in Fig. 1 acts as a
difference amplifier since it is the difference
(Vi-V.) of voltage which is amplified by the
op. amp. and appears at the output terminal.

N | BTl ANBE 2
TOP VIEW
INVERTING
INPUT‘ oo ou
SRIGENTIN )
- -—TOUTPUT
V-
Z Yout
j EARTH

= Fig. 1. Details of the 741 i.c.
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If ¥, is greater {more positive) than V. the

output voltage is positive with respect to earth,
and if V. is greater than V), the output voltage

is negative with respect to earth. This is the

secret of operation of the White Line Follower:

the output voltage swings from almost +V to

almost —V as (Vi-V.) changes from a positive

difference to a negative difference.

Due to the very high gain (at least 10,000) of
the op. amp., the output voltage saturates at
the negative and positive supply voltages for
very small differences in voltage across the
input terminals.

Now take a look at the complete control cir-
cuit shown in Fig 2. This circuit is divided into
three stages in order to understand its operation
better. We have already seen the operation of

stage Vo tbe op amps part in amplifying the
voltage dffference etween pins,2 and 3.

In stage Y_of thq circuif, two light-sensitive
voltage dividess VRIAPCChand VR2/PCC2, pro-
vide the changing woltages at the input ter-
minals. Assumingithat VR1 and VR2 have equal
resistances, and \photocqlls PEC1: and PCC2
have 1dent1cal electrical charicteristics, equal
illumination of the photocells will make V, equal
to V. so that there is me voltage diférence to
be ampllﬁed and, consequ@:ntly, the output
voltage is zero. '

Now if PCC1 is ﬂlumlrgated §ess strongly than
PCC2, its resistance is higher than that of PCC2,
Vi is greater than V. givinga pesmve voltage at
the output. And if PCC1'is #lluminated more
strongly than PCC2, V. becemes greater than
V:,, and the output vo]tage 15 negatwe The

ESTIMATED COST* )

OF COMPONENTS
including V.A.T.

*Based on prices prevailiné at
time of going to press




{ from the op. amp. and controllhivg
on of the relays in their collector circ
otice that a normally«closed contact on eacl
relay is connected to the motor circuits so that
if the output voltage is zero, both transistors
are off and the vehicle moves on a straight
course.

If PCCl is less strongly illuminated than
PCC2, the output voltage goes positive, TRI
switches on, the normally-closed contact of RLA
opens and motor 1 switches off while motor 2
stays on. If we now have the situation where
PCC1 is less strongly illuminated than PCC2 the
vehicle will be caused to veer to the left of the
line. To bring the vehicle back on course, with
both motors driving and both photocells equally
illuminated, requires the circuit to behave in
the way just explained.

You will be able to work out that if the vehicle
swings to the right, PCC2 picks up less light
than PCCl, and motor 2 switches off to bring
the vehicle back on course.

Thus the control circuit incorporates an opto-
electronic element (stages 1 and 2) and an

electromechanical element (stage 3). These
stages make up what is known as a ‘‘servo-
system” having the elements of ‘‘command”,

“amplification”, “work” and ‘“feedback” pre-
' viously mentioned.

For the White Line Follower, the “command”
is originated by the photocells “picking up” light
from the white line, the “amplification” is pro-
duced by the op. amp. and transistors acting as
current buffers, the “work” is done by the
motors which drive the vehicle back on course
when required, and the “feedback” is accom-
plished by the motors effectively adjusting the
llumination of the photocells until the light
levels are equal.

e

FEEDBACK CONTROL

There is one modification to the circuit of the
dontrol system which is well advised: the op.
amp. is operated “open loop” that is, with no
signal being fed back from the output to the
| input terminals. Consequently, the op. amp. pro-
{ vides a very high gain causing the motors to
! switch on and off very rapidly for very small

changes in the relative illumination of the
photocells.

A resistor could be connected between the
output and inverting input terminal of the op.
amp. in order to reduce the gain by providing
negative feedback. However; an effective solu-
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tion to the problem of eliminating spurious
switching of the relays for small changes of
illumination, as well as switching caused by the
pltage spikes generated by the operation of the
and motors, is to connect a small-value
{Cl) between pins 2 and- 6. This
has the following effect.
; rising positive voltage at pin 6
the voltage at pin 3 rising just above
. is transmitted by (Cl) to the
and tends to lower the difference
&n pins 2 and 3. Similarly, a
iive output voltage (caused
R rising just above that at
b (C1) to have the same
age difference. A value
3s found suitable but
n by experiment.

its optime

CIRCUIT AS:

The chassis for
piece of 15 x 200 kich was
mounted the indcpendentk iving
motors and wheels. “&ist Gt zih
the chassis were the twaeg
to illuminate the white®
chassis were mounted the 2!
switches as well as the circgl
Veroboard (Fig. 3).

The components to be mounted o
are shown in Fig. 4. Note that the traust "
may be any general-purpose medium curreft
npn/pnp pair, not necessarily a matched pair.
Suitable pairs are ZTX330/ZTX500, 2ZN2926/
2N3702, BC182L/BC212L. The protective diodes
D1 and D2 may be general-purpose germanium
or silicon types.

The battery voltage is determined by the
motors used but should be able to drive the
motors and the lamp with ease. It is necessary to
gear down the motor so that the vehicle does
not “lose” the line by moving too fast. Although
rather costly and large, 6V Meccanc motors

dhicle was a

-
=
=
e
s
—_
=
s

Photograph of the front end of the prototype
showing photocell and lamp arrangement.
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WHITE LINE FOLLOWER

coiL

S )

Fig. 3. The positioning and wiring up of
the components mounted on the top side
Sia of the chassis.
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Fig. 4. The layout of the components an the Veroboard, wiring details and breaks
to be made along the copper strips on the underside of the board.
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Components....

Resistor
R1 470Q {W =109 carbon SEE
Capacitor SI‘I"I)

Ci 0-01xF—see text

rgy
Semiconductors lj‘ldl(

PCC1, 2 miniature photoconductive cell
(light dependent resistor)—2 oft

TR1 2N2926 silicon npn

TR2 2N3702 silicon pnp

IC1 741 8.pin d.i.l. op. amp,

D1,2  OA®1 or similar diode (2 off) I

Misceltaneous
VR1, 2 10k2 miniature skeleton presets (2 off)
RLA, RLB 6 to 12V 180Q0 or greater relay
with one set of normally cfosed contacts
(2 oft)

LP1. 3;5V 100mA lamp and batten mount-
ing holder
S1 d.p.st. toggle or sfider swntch
S2 spst toggle 0L Sliceris

® 1

L PCLS 1;... 25mm Iong, plasn .
gt "case', wood and 4BA fixings

s L

could be used since they have selectable gear
ratios. The prototype vehicle used two Orbit 605
motors and nylon wormgears. Using a 4-5V
battery the vehicle moves forward at a suitable
speed.

As the motors provide a varying load on B3,
the lamp brightens and dims but this behaviour
does not adversely affect the operation of the
vehicle.

The photocells and the lamp need positicning
carefully. The lamp should not illuminate the
photocells directly and the photocells shounld be
housed in short lengths of tubing, open at the
‘“viewing” end and preferably angled slightly
towards each other so as to be “looking at” the
same part of the white line. Ideally, some
adjustment should be allowed for positioning
the lamp and photocells after the vehicle is
assembled.

MECHANICS

Mechanical construction of the vehicle should
be kept as simple as possible; “U” Shaped
brackets made from strips of aluminium can be
used to mount the axles and wheels, with p.v.c.
sleeving pushed over the ends of the axles to
keep them in position. The height of the axles
must be correct so that the gears mesh properly.
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Photograph ofithe underside of the prototype
howing“motots and gearing fixings, photcell
blamp sefup;amd ball type castor.

8ed a ball-type castor as
¥hsmall castor will suit

and ¥

ectly on the chassis
or on a icorrect height. The
lamp hol ock to secure the
photocells tthe other end of

the vehicle b
in their protects
block with glue oR3 {ion tap

5. The photocells
e fixed to the

Finally, a plasts & boxigai be cut to a
size and inverted e chassis to finish the
unit. : :

PREPARING THE Wi

Set VR1 and VR2 toware
end of their tracks. Withisl
the photocells individua
action of the relay. Refer
ensure that as PCCI is s
gised, and as PCC2 is shie
Switch on S2 and the lamp 4
motors move. Make sure the
in the same direction. If no
comnections to the offending mo

Mark out on the floor a na
strips of paper or chalk and set
it. Make sure that the ambient
too strong and the contrast bet
and line not too low. Make slight a
VR1 and VR2 until the vehicle move
line without tending to veer off it.
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THE British Car industry is in
a pretty poor financial state.
Apart from sirikes and price in-
creases, it suffers because some
foreign cars have a far better
reputation  for reliability. A
friend recently drew my atten-
tion to somethimg that sums up
why some people just do not
want to buy British. He owns an
expensive, large British car which
uses an electrical relay system to
control functions such as ignition,
horn, windscreen wiper and so
on. The idea is to let heavy duty
relays control these functions.
the relays being operated by
light duty switches on the dash-
board. This would be ali very
well if the relays were really
heavy duty. But when the igni-
tion relay burnt cut we took if
apart and found it to be virtually
nothing more than a coil of wire
and a few pieces of bent tin. 1
A replacement was ' listed at
£3, for whick money any reader
of the adverts in this or related
magazines could buy himself two
or three precision made relays of
equivalent electrical rating. But
of course the chances of finding
an electrical equivalent of the
right size and matching connec
tions are virtuaBy nil.

BURNT OUT

To the event, the local auto
spares depot was out of stock of
the relays. They had what
appeared to be an exact equiva-
lent, but it was actually intended
for use in the horn rather than
the ignition circuit. In despera-
tion this was bought and fitted,
but within a few minutes of nse
it burnt out.

We striped it down and found
it was of the same, tinny con-
struction as the original. What’s

Everyday Electronics, June 1975
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more, even though it cost as
much as the ignitHon relay, the
coil was wound with only half
the turns that would be necessary
to carry a constant current. This
is why it had burnt out when
used im the ignifion rather thanp
the horn circuit.

So here we have a car manu-
facturer who is so desperate to
cut corners that he wiil actually

‘wind a relay coil short, on the

assumption that no one will blow
their horn long enough to burn it
out. And the mannfacturer doesn’t
€ven pass on the cash saving to
the customer.

Remember that this is not a
cheap car, it's a prestize export.
And if it is used i1 a country
where horn blowing is a national
hobby or if it is fitted with a
burglar alarm that leaves the
horn blasting to signal an attemnpt
at theft, a relay will bnrn out.

Fll bet this isn't the omly
example of its kind, and it makes
me fear for our future. If that
instance typifies widespread in-
dustrial attitundes, we haven’t a
hope in Europe.

CALCULATION

On a lighter note here’s a
lovely way to amaze your friends
with a calculator—or if you're a
gambling man, win a few bets
(provided of course that the
people you are gambling with
don’t also read this magazine).

On most, if not all calculators
the numbers on the keyhoard
are arranged in & 3 x 3 square as

follows:
i 8 9
4 5 6
1 2 3

Punch out the three numbers
of the top line in any order (say,
7.8.9). Then punch out the three
numbers of the middle Yine, also

in any order (say 6,54). Now
press the minus sign on a chain
flow machine or the plus sign on
a reverse logic machine. Next,
punch out the numbers of the
middle and bottom rows in the
same order as yom punched out
the nnmbers of the top and mid-
dle rows (in owr example, yon
must punch out 4,56 and 3,2,1).

Finally on a chain flow logic
machine press the equals key
and, on a reverse logic machine,
press the minus egmals key. The
answer will always be 333333,
whatever order yon originally
chose to punch the numbers, and
thus whatever numbers you
punched in.

Now mystify your freinds even
further. Clear the calculator and
do the same things using vertical
columns. Take the left hand
column and punch out the three
Bumbers in any order (say 1,47).
Now punch ont the numbers of
the centre column in any order
(say 2,58). Now, as before,
enter minus (if you have a chain
fow calculator) or plus (if you
are using a reverse flow mach-
ine). Next punch out the
numbers of the centre and right
columuzs in the same order as the
Ieft and centre columns (in this
example, 2,58 and 3.6,9),

Now read out the answer by
pressing the equals key on a
chain flow machine or the minus
equals key on a reverse logic
machine. Whatever order you
choose to press the numbers in,
and thus whatever mumbers you
put in, the -answer will always
be 111111.

Now try the same tricks, but
moving right to left and bottom
to top instead of left to right and
top to bottom. Of course it’s not
magic. the layout of the keys
always pnts a difference of 1 or
& between adjacent keys, depend-
ing on which direction you are
moving in.  But it certainly
seems like magic to all but the
most dedicated calculator buff.

FINAL WORD!

But the final word on calcu-
lators must come from a fourteen-
year-old reader from Futon. He
points out that if you alter the
decimal places in miy-litlle sum
for getting a calculator to talk
(1-:1601X4+6 and invert the dis-
play) yom get a very different
answer. Shift the decimal places
so that the sum becomes 11601 X
40+6 and read out the answer
upside down!
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By P. ALLCOCK

An introduction to basic fault finding

techniques.

FROM time to time we receive letters from

readers who have built up a circuit . . .
“exactly as described in the article’” . . . only
to find that nothing happens when the darned
thing is turned on. Often in desperation these
projects will be put (or thrown!) on one side,
simply because the fault cannot be found.

It is not that the original design is faulty or
suspect, or that insufficient constructional details
have been given in the article—it is simply a
case of not beirg able to anticipate or allow for
all the possible errors and faults that might
occur without using up an excessive amount of
magazine space for each project.

The guide lines in this article will help to
illustrate typical faults and show how to locate
and identify them. In this way, we can help
readers interested in the project used for illus-
trating the points and also show some of the
fault-finding techniques that might be applied to
other circuits.

For this exercise we have selecied the Egg
Timer project which was described in E.E. May
1974. Obvously it helps if the constructor under-
stands how the circuit is supposed to work but
with practice it i1s often possible to diagnose
faulty circuit operation without understanding
alt the finer circuit details.

The Egg Timer breaks down into three units
or parts, the unijunction timing circuit, the bi-
stable and the tone oscillator (Fig. 1), each of
these individual parts are often found in other
circuits and so the fault finding information is
not just applicable to one circuit.

If necessary, each of these parts can be tested
as a separate entity to see if they operate cor-
rectly “on their own”, but for the moment let
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us assume we have built the complete circuit
and have just found that “nothing” happens,
What do we do first. 7

CONSTRUCTION CHECK

With all home constructed equipment it
usually pays to check the circuit wiring and
soldering, leads and connections of transistors,
diodes and polarised capacitors very carefully.
“But I have checked it” you might say. Well,
check it again, section by section and pay par-
ticular attention to the folowing (all too com-
mon) pitfalls:

1. Leads reversed for “outermost” connections
of transistors—especally those with all leads in
one line (see later comments re. TR1).

2.Reversed polarity of diode connections.
Positive (cathode) end usually has a line or
band marking. It is good practice to check diodes
with a meter for correct polarity before use—
sometimes the marking can be incorrect

Checking, also locates faulty items before they
cause damage to other components. This is
especially impertant when re-using components
from other projects or using components sal-
vaged from scrap circuit boards.

Note that the voltage polarity of most test
meters is opposite to that indicated (by terminal
colour or marking) when used on resistance or
ohms ranges. If in doubt check by testing a good
diode.

3. Check all polarised capacitors—the positive
side must be joined to that part of the circuit
which is the most positive. In your own designs,
if in doubt, check the voltage polarity with a
voltmeter (with the capacitor disconnected).
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4. Check the connections, especially soldered
and screw terminal joints ‘and watch out for
small ‘‘slivers” of solder between copper tracks
on Veroboard and printed circuit boards.

5. If the circuit operates from batteries check
their condition on Ioad. A temporary load can
be provided by connecting a resistor across the
battery whilst observing the voltmeter reading.

The resistor value should be chosen to draw
a current of about 20 to S50mA. Thus a resistance
of say 20 to 50 ohms for every “battery volt” is
about right. Low capacity “pen cells” can be
tested at the lower current whilst “radio type”
batteries should be tested at the higher current
level. Excessive voltage reduction on load indi-
cates an exhausted unit.

6. Check that metal cases on panels do not
contact parts of the circuit other than those
intended. Watch out for metal cased transistors
which often have the case joined fo the collec-
tor lead internally.

When you are quite satisfied with the visnal
-and physical checks, if the circuit still fails fo
operate when switched on, it is necessary to
try some electrical tests. The nature of these
tests will depend on the circuit details, so let
us return to our Egg Timer and consider what
can be done in this case.

INITIAL CHECKS

From the description given in the article it is
obvious that the end of the timed interval is
indicated by the tone from the oscillator, If no
tone appears after a reasonable time it might
be that the oscillator unit is not responding to
the changeover of the bistable (which causes
a positive voltage at TR3 collector). Alterna-
tively, perhaps the bistable is not changing over
when the timer tells it to! Or perhaps the timer
itself is not working. How can we gell?

One way is to start at some convenient mid-
point in the system and see i the circuit opera-
tion is correct “up to that point” This assumes
that there is a logical sequence or “flow” to the
circuit operation and this is indeed the case with
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the Egg Timer. We can check the voltage at TR3
collector to see if this tranmsistor is turned “on”
or “0 ”‘

If the transistor is on the voltage between
¢ and e will be very small, perbaps 200mV. By
shorting the base to the emitter we can test
TR3 to see if it will turn off The transistor
should remain off when the short circuit is
removed and the oscillator should operate. If
this occurs the fault most likely lies earlier in
the operating sequence although it is quite pos-
sible to have more than one fault at a time!

Notice that the short circuit applied between
b and e of TR3 cannot cause any harm in this
circuit, due to the presence of R5 and R4, which
limit the current flow via the short circuit.
Before using this “dodge” always examine the
circuit carefully and avoid joining the base to
the collector or transistor case by mistake as
this may cause damage to the transistor.

OSCILLATOR

Our next move obviously depends on the out-
come of this test. If the oscillator fails to give
any sound there is most likely a fault in the
oscillator section if the test shows that TR3 does
turn off. Under these conditions (and assuming
only one fault) it is quite likely that the bistable
does in fact operate at the end of the timing
period and this can easily be checked by watch-
ing the voltmeter, connected across ¢ and e
of TR3. A sudden increase in voltage should
occur when the bistable changes state.

Lets assume that we suspect our oscillator
and the rest of the circuit appears to function
correctly—what is our next step to be. Can we
check the tramsistors in the oscillator section.
Certainly we can tfake voltage measurements
across the collector-emitter connections of TR4
and TR5. With TR3 on, both TR4 and TRS
should be off. The voltage across c-e for each
transistor should therefore be about 9 volts (see
Table 1).

It is assumed here that a reasonable testmeter
of 20 kilohms/volt sensitivity is available—with-
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out this, serious attempts at fault finding will
be difficult in most cases.

By allowing {or forcing) TR3 to turn off we
should be able to detect a change in voltage
across TR4. If this does not occur then TR4 may
be faulty, R8 may be open circuit (dry joint!)
or C3 may be short circuit. By measuring the b-e
voltage of TR4 when TR3 is turned off, we can
check for B8 open circuit and C3 short circuit.
If C3 is suspect its removal should allow the
normal 0-6 volts to appear across TR4 b-e when
TR3 is off.

An open circuit in C3 would also stop the™
oscillator working but in this case a click would
be heard when TR3 turns off and the volitage
measurements on TR4 and TRS would show that
these transistors were conducting current. In
fact with this fault the current in TR5 could
rise to a “steady” value of some 300mV (limited
by the speaker resistance of 25 ohms if TR5
turns fully on). A faulty R8 (or C3) could be
checked by component substitution.

One other possibility in the oscillator is that
the loudspeaker or its wiring might be open
circuit. This could be checked by the testmeter
on “ohms” and would also show up due to the
absence of voltage across TR5 (ce) when TR3
was on and TR4 was off.

In some cases the oscillator may work without
R9 connected since TR4 can still receive collec-
tor current via the base-emitter junction of TRS.
From a design point of view it might have been
better to have limited the current flow in this
part of the circuit by a resistor between the
coltector of TR4 and the base of TRS.

Well that just about covers the possibilities
for oscillator faults, lets go back to the TR3 test
and assume that the oscillator did operate when
TR3 was forced to turn off.

BISTABLE

Obviously we must go back one step in the
operating sequence and check that the bistable
section is operating correctly. Since the change-
over of the bistable is initiated by a positive-
going pulse from base 1 of the unijunction we

Two illustrations of the type of meter required
for fault finding. Below, the Chinaglia Minor and
on the right a Russian instrument.

2
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can simulate this condition by momentarily con-
necting the base of TR2 to the positive supply
via a resistor of about 33 kilohms. If the bistable
operates, the oscillator note will be heard and
the fauit will lie in the timer stage.

If the bistable does not operate using this
method of triggering the most likely cause is
a faulty transistor and substitution checks can
be used. One fault that has not been mentioned
so far is a short circuit in C2.

This would make TR3 “permanently on” and
the c-e voltage of this transistor would not
increase when the previous b-e shorting test
was used. This fault would cause the base and
collector voltages for TR3 to have exactly the
same value if the capacitor was cempletely short
circuit (some capacitors, usually of the electro-
lytic variety, can develop excess leakage without
becoming fully short-circuit).

TIMER

If the bistable secton operates correctly the
fault must be in the timer stage and here the
two most likely sources of trouble are the
1,0000F capacitor-and the tranmsistor. Re-check
the transistor connections first, since this device
has different iead markings to the more usual
npn/pnp bipolar iransistors. The lead arrange-
ment used in the layout of the board may not be
the same as the transistor lead-out arrangement
and the leads may “change-over” positions. Make
sure the leads do not short together.

If the wiring is correct the quickest way to
check the transistor is to disconnect Cl. When
the unit is switched on the oscillator shonld
sound immediately since the time-delay is miss-
ing. If this test works replace capacitor Cl with
a new component which must have low leakage
{correct polarity is also important).

If ne sound is obtained with Cl removed
check the preset VR2 for an open circuit at the
wiper contact. If this is in order a replacement
TR1 sheuld be tried. J

An alternative method of checking the timer
stage transistor TR1 is to replace Cl1 with a
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capacitor of about 0-047yF. If the loudspeaker
is temporarily connected across R2 a tone should
be heard if the transistor is working, and varia-
tion of the time control VRI should alter the
freguency of this tone. Note that only one lead
of the loudspeaker need be removed for this
test since the other lead is already commnon to
R2

VOLTAGES

The voltage readings obtained from the proto-
type Egg Timer circuit are given in Table 1
below:

Table |
All readings in volts (20 k2/V meter on 5V or 15V range}
~ TRI TRZ  TRS TRe TRS

b1 e b2 bcebcebc-ehc

8
14 — 75 0 0663 0 0701 O 0 88 O
(©8) (0-4)(6-6)

28 90

From these readings it can be seen that TR2
is on the verge of conduction due to the rather
high voltage present across R2. This voltage,
attenuated by the potential divider action of R3
and R6, gives a Ve of 0-6 volts for TR2 and if
a transistor with a high current gain is used this
could cause TR2 to conduct to such an extent
that the bistable operation would be affected.

If trouble is experienced from this aspect,
resister R2 can be reduced to 470 which will
give the voltage readings shown in brackets. Do
not forget to recalibrate the unit after this
circuit change as R2 affects the switching
voltage level for the unijunction circumit. (It
should perhaps be mentioned at this point that
the voltage across R2 depends on the interbase
resistance Rus, of the unijunction and this can
vary between samples over a range of about
2:1. The voltage of 1-4V is about the maximum

.that can occur when Rgg is at its lower limit.
The slight rise in the collector voltage of TR2
when R2 is reduced to 4704 is evidence of the
slight conduction that occurred with the proto-
type unit. ) .

These notes should help to point out some of
the tests and methods that can be applied. It
is usually helpful to measure and record the
voltages on each transistor, since these can often
throw light on possible wiring or component
faults and it is hoped to cover this topic more
fully in a future article.

If one of your projects fails to work correctly
why not have a go at fault finding—the effort
will invariable be rewarded and the challenge
can be very stimulating. The best way to learn
fault finding is to experience it first hand. =
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BY PAUL YOUNG

iy

A rgtailer discusses component supply matters.

..Counter Intelligence

—_—

THE other morning as I took
my usual constitutional
stroll down the half mile street
where my premises are situated,
what a lamentable sight met my
eyes. At least ten shops were
closed or in the process of closing
down. In the evening having taken
enough money to buy myself an
orange, I went across the road to
my favourite fruiterers and asked
Doreen for one of her best Jaffas.
Doreen has been selling me
oranges for nearly thirty years
so when she said, “I am closing
down,” I looked at my watch and
said, “Its a bit early for you, isn’t
it?”" She said, “I mean for good.”
I was so surprised, I questioned
her further and she summed it up
in a few words, *“I am fed up.with
working for the landlord and the
Government. What with rent,
rates and V.A.T. the whole thing
has become a nightmare.”
Before you say “What's all this to
do with electronic components?”,
let me hasten to enlighten you.
The majority of your component
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suppliers, are the equivalent of
the little man with the corner
shop. Now, I am not saying you
will not get good service from the
big suppliers, because this would
not be true, but when establish-
ments get too large the man at
the top is too far removed from
you, the customer, and those at
the bottom probably do not care
anyway. This soon becomes appa-
rent if you have a complaint.

With the large firm, you may
well suffer the frustration of in-
terminable delay, while your com-
plaint is passed to different de-
partments. With the small man,
he knows he must deal with it
personally and as speedily as pos-
sible. The small man has to give
good service, because so often, it
is all he has to offer.

This brings me to the main
point. It became apparent to me
many years ago that what the
small man lacks, is buying power.
In many cases, when you can talk
of buying in thousands, prices
shrink dramatically. This enables

the supplier to offer substantial
reductions in prices and still make
a reasonable margin of profit.

I then started to reason, that
if several of us got together, with
each of us buying one or two
items in large quantities, and all
sharing in the purchases, we could
in time cover the whole field of
components and start to contain
prices, even .perhaps to bring
prices down! Thus, was born the
idea of a consortium of retailers
forming a buying group for the °
purchases of electronic compon-
ents, the first of its kind and
therefore called Group One.

The group has been active for
about four years now, and bas
had many successes. We have
about twenty-five members but if
we had more, we could cover a
wider field which would be %o
your advantage and ours. In the
past 1 have tried to assist you,
with suggestions on the purchase
of your components, now is your
chance to return the compliment.
Next time you bany a few parts
from your local man, ask him if
he is a member of Group One. If
he is not, explain the advantages
to him and to you. If he is inter-
ested in joiming ask him to drop
a line to Paul Yomng, care of
EVERYDAY ELECTRONICS.
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Your Career

¢« ELECTRONICS

By Peter Verwig

A career in electronics is an exciting prospect! Month by month our
contributor Peter Verwig will explain what working in electronics
is all about, how to prepare yourself for a rewarding career, and the
job opportunities available in the world’s fastest growing industry.

THE PROFESSIONAL INSTITUTIONS

LAST month we discussed quali-
fications and advised our
readers to aim high. This month
we take a closer look at the pro-
fessional institutions and, again,
you are urged to aim high.

Do not confuse a professional
institution with a trade union.
The latter is an organisation
largely concerned with pay and
working conditions. The profes-
sional institution is a learmed
society with quite different aims.
And whereas entry to a trade
union is comparatively easy (in-
deed, in some firms where the
“closed shop” is in operation
membership is compulsory), you
will have to demonstrate to the
council of a professional institu-
tion that you are worthy of elec-
tion.

I.E.E.

By far the oldest of the institu-
tions serving the professional
electrical and électronics engineer
is the Imstitution of Electrical
Engineers (I.E.E.) which came
into being long before the word
electronics was coined. In the

" early days the I.E.E. membership

was composed almost entirely of
power engineers. Men who were
fascinated by the theory and
practice of generation of electric
power, of its distribution by cable
and its conversion to other forms
of energy.

This was essentially heavy
current engineering and many
years were to elapse before elec
tronics was considered to be a
subject worthy of consideration
But such has been the impact of
electronics in recent years that
the IE.E. is now recognised as
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being one of the world’s premier
institutions for the electromics
engineer.

OTHER INSTITUTIONS

As mentioned in the first
article, it was the rapid spread of
radio broadcasting in the 1920’s
and 1930°s that saw the birth of
the electronics industry. This
newfangled science appealed
very little to the power men in
the ILE.E. and so radio engineer-
ing pioneers pooled together their
common interests and formed the
Institution of Radio Engineers,
not at that time in 1925 as a rival
body to the LEE. but because
there was no appropriate home
for them anywhere else.

The LR.E. prospered and was
incorporated by Royal Charter in
1961 and has also changed its
name to the Institution of Elec-
tronic and Radio Engineers
(IE.R.E.), thus broadening its
scope of acHvities.

Today both institutions operate
in friendly rivalry and frequently
co-operate in joint meefings.
From time to time there have
been rumours of a merger being
discussed, or even about to
happen, but today they still re-
tain their separate identities.

In 1965 two new institutions
were formed especially to cater
for technician engineers. The
eniry qualifications for these are
less exacting than those for the
senior institetions where univer-
sity degree standard is required
for corporate membership. The
equivalent technician institution
of the LE.E. is the Institution of
Electrical and Electronic Techni-
cian Engineers (L.E.E.T.E) and
that of the LE.R.E. is the Society

of Electronic and Radio Techni-
cians (SER.T.). In both cases
they operate quite separately and
autonomously.

~Which to join? There are
clearly some advantages in size
of membership. Big institutions
are generally richer and more
powerful and this certainly
applies to the LE.E. and the
LE.E.T.E. But of course a substan-
tial part of their total member-
ship consists of electrical
engineers.

If you happen to be profession-
ally engaged in electronic control
of electrical power systems it
could well be that you might wel-
come rubbing shoulders with and
talking to electrical engineers
and then the LE.E. or LE.E.T.E.
would be the better choice. But
if your interests lie in, say, radio
commimications then the L.ER.E.
or SSER.T. may be more suitable.

ENTRY
QUALIFICATIONS

The best course of action is to
write to the secretaries for details

‘of entry qualifications, grading

structures, and facilities offered.
The addresses are given in the
panel.

As mentioned last month, your
goal should be to reach profes-
sional status and get your name
on the composite register of the
Engineers Registration Board
(E.R.B.) set up under the Royal
Charter of the Council of Engin-
eering Institutions. You can only
get your name on the Register
through membership of a profes
sional institution.

To get the top rating of Char-
tered Engineer you will need to
work towards corporate member-
ship of the LE.E. or LER.E. The
Technician Engineer and Techni-
cian designation can be obtained
through the LE.E.T.E. or SER.T.
once you have reached the appro-
priate grade of membership.

STUDENT
MEMBERSHIP

You don’t need to have a whole
dossier of qualifications to join a
professional institution. Study the
membership regulations and see
where you can fit in. For those
just starting on their training
there are student grades of mem-
bership with appropriately re-
duced fees.
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The only qualifications needed
for the student member of
SER.T. are that the applicant
must be over 16 years of age and
that he or she must be pursuing
a regular course of further educa-
tion approved by the council and
which will satisfy the require-
ments for eventual admission to
a higher grade. In SER.T you
can remain a student member for
five years while carrying on with
your studies.

Naturally, the qualifications for
student membership of the LE.E.
and 1.E.R.E. are more siringent,
the latter for example calling for
a G.CE. in five subjects (one

being English) with two at “A”
level and these preferably in
mathematics and physics. But not
having these does not necessarily
debar you from enitry because
there are other qualifications
which you may have which may
be considered by the council as
suitable.

If you kave. already been work-
ing as a technician but haven’t
yet bothered to advance yourself
academically you can still join a
professional institiution in a non-
corporate grade. For example you
can become an associate in
S.ER.T. if you are over 21 and
have a minimum of three vears
experience at work.

i
i
f
i

It's her world, too. Eighteen year old Meryl Swannack
puts to sea as a radio officer having obtalned the Ministry
of Posts and Telegraphs certificate and taken the Depart-
ment of Trade radar course. She is the first lady in the sea-
going staff of Kelvin Hughes. After experience at sea she
can study further to become an electronics officer capable
of maintaining all the electronic navigation equipment on a
ship as well as radio equipment.
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BENEFITS
What are the benefits of mem-
bership? Institutional journals

and news letters let you know
what is going on through techni-
cal articles and professional
news. There are conferences and
meetings you can attend and, of
course, the opportunity of meet-
ing like-minded people, your
fellow professionals either in
London or at the many events
held in the regions.

As your career advances you
climb the ladder of membership
up to fellow although this may
yet be a long way ahead. The
SER.T. regulations lay down that
to be elected a fellow you must
be 30 years of age, have qualifica-
tions acceptable for registration
as a technician engineer, have ten
years experience in the profession
(which can include time spent
training) and have served five of
these years in a position of
superior responsibility.

The main thing to remember is
that there is a world of difference
between just having a job in elec-
tronics and having a well-defined
set of goals in a professional
career structure. Membership of
one of the institutions helps self-
development and opens up new
opportunities.

Next month we shall examine
what is involved in an apprentice-

ship and what life as an appren-

tice is really like.

Addresses: Im all cases apply

‘to the secretary:

The Institution of Electrical
Engineers,

Savoy Place,

London, WC2R 0BL.

Institution of Electronic and
Radio Engineers,

8- Bedford Square,

tondon, WC1B 3RG.

The Institution of Electrical and
Electronics Technician Engineers,

2 Savoy Hiil,
London, WC2R 0BS.

The Society of Radio and

Electronic Engineers,,
8-10 Charing Cross Road,
London, WC2H OHP.
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AFADERY
LETTERS

Bored

We have been following your
magazine since it started and
have had generally no complaints.
But we couldn't help noticing
lately the repetition of some of
your projects. For instance, after
browsing through the magazines
we have collected, we came up
with this; so far you have pub-
lished projects of three rain
alarms, three security systems,
two ice warning alarms, three te-
action testers and four wind-
screen wiper controls. We think it
is about time you pulled your
socks up and got some more
varied projects,

Bored Kiwis,
Malcolm Landett,
New Zealand.

Yes in the 3'2 years E.E. has
been published we have provided
details for three rain alarms—all
different, one with an oscillator
output, one with an automatic cut
out at night and one very simple
design with electromechanical
ocutput device.

The three security systems
have again all been different, one
was  simply a light controlled
switch, one was an infra-red beam
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and one a wired system, in fact
all three could be put to good
use in one house. Two ice warn-
ing alarms have been published
one using itransistors the other
with an i.c. The three reaction
testers were again all different—
a very simple design, a design
with timed start lamp and a re-
action timer.

As far as the wiper controls go
we have only published three de-
signs, all different and one was
for a wash/wipe and could be
used with either-of the other fwo.

We are pleased that you have
taken E.E. since it was first pub-
lished (two of the projects you
mention were in the first issue),
but you must realise that we do
cater for beginners in electronics
and we are continually getting
new readers who are interested
in these useful and simple de-
stgns; we have also published
about 125 other designs. If you
have some suggestions for pro-
jects we have not yel covered,
and they are not too complex in
nature, we would be pleased to
hear of them.

Transmitters

~ As your magazines are for
beginners, and I am one, I
wondered if you could Belp me
out of a serious quandary,
whether or not to buy a kit for a
“walkie talkie”. My problem is
that I have often seen these
advertised and underneath it says
“not licencable in U.K.”, so
would you please tell me how 1
stand in regard to the law on
“walkie talkies”, and would I

the device.

SLEEVING,

.

FLUG

BRASS CONTACT

have to take the transmitter exam
to use one?

R. J. Scholefield,

Halifax.

We must advise you that the
use of #ransmitting apparatus
(other than for radio control on
special bands) is prohibited in
this country, except by those per-
sons who have passed the appro-
priate examination and have ob-
tained an amateur transmitting
licence from the Home Office.

It is true that certain “walkie
talkies” are advertised, but this
in no way permits an individual
to use these without the necessary
licence.

If you are interested in becom-
ing ¢ radio amateur, we suggest
you get in touch with the follow-
ing: Radio Regulation Dept.,
Waterloo Bridge House, Waterioo
Road, London, SESUA. We sug-
gest also that you contact the
Radio Sociely of Great Britain, 35
Doughty Street, London WCIN
2AE.

Modules, 1.6°S
and Discrete

I am 12 and I buy EvERypay
EvLecTrRONIcS monthly. I agree
with Paul Young (Counter Intelli-
gence) on modules and i.c’s in the
April 1975 issue,

The imore I can construct my-
self the better, the i.c’s are best
employed in miniature instru-
ments such as pocket calculators
where it is more important to get
it as small as possible.

Richard Ferries,
Bromsgrove,
Worcestershire.

Whilst planning a logic patch-board, § realized
that the cost of plugs and sockets woulid be approxl-
mately four times the prica of components to go info

By drilling a hole in suitably thick piastic or other
material and bending a piece of springy brass as
shown, an acceptable socket is formed. Note the
glve should be well away from the hole.

A matching plug is made by removing the head
from a nail and filing a groove in it to solder the wire)
fo. A piece of sleeving over the joint serves to hide
the joint and to form a “stop” to avoid the plug
sinking foo far into the socket.

P. Gooderham,!
WIRE Middlesborough

PLASTIC

GLUE
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LIGHTING A NEON
LAMP WITH STATIC

Previously we have said that a
static charge is usnally of very
high voltage. Now a neon lamp,
of the small encapsulated type
(see Fig. 1), frequently has a
striking voltage—that is, the volt-
age at which it comes on—of 60
to 90 volts, depending upon the
type.

The lamp has two small wires
called electrodes comnected to a
metal cap at each end. These
electrodes are enclosed in a glass
tube, but do not touch each other
so that when a voltage is applied
the current does not flow through
a continuous wire as in a tungsten
lamp, byt leaps across a gap,
through a rarified gas. The action
of the electrons passing through
the gas makes it glow. If the
reader does not already have a
miniature neon lamp in his pos-
session, the type used in neon
screwdrivers, it is strongly recom-
mended that he buy one. They are
very cheap and incidentally is the
first item we have recommended
buying for this series.

Fig. 1. Shows the type of neon
lamp used in the experiment:

Rub a plastic film vigorously
with a woollen cloth and then
holding it by one hand, hold the
neon lamp by one cap in the other
hand and slowly bring it up to the
film. It will be found that at cer-
tain points the lamp will glow for
a brief instant before going out
again. The points will increase in
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towards the film, as in Figure 2,
where the glow-points are num-
bered 1 to 4.

What happens is that the con-
tact held in the hand is effectively
earthed, so the free-cap passes
through zones of electricity
planes parallel to the film. As the
cap reaches each of these in turn,
the striking voltage of 90 volts is
reached or exceeded and the lamp
lights. Howeyver, the free electrons
around the points numbered flow
through the lamp so quickly that
the voltage quickly drops and the
lamp goes out

Fig. 2. Bringing up the neon
famp to a charged plastic film
will cause the neon to flash as

it passes through ‘'zones”

marked 1 to 4.

Repeat the experiment and
notice carefully that only one of
the two electrodes inside the cap-
sule actually glows. Experiment
will show that this is caused by
a negative electric field, and it
seems that we must think about
electric fields sweeping out into
space in just the same way that
we think about magnetic fields.

The reader might have won-
dered, whilst vigorously rubbing
his plastic film, if there is not an
easier method, whether it can be
mechagised. The answer is yes,
it can be.

A chap called van de Graff in-
vented just such a machine in
1931 and there have been various

models made based upon the same
principle of rubbing two sub-
stances together, usually at high
speed.

At a later date, I will describe
how the reader may make one
for himself, but if he is particu:
larly interested there are one or
two distributors who advertise in
Everyday Electronics and Prac-
tical Electronics, (Boffin Projects,
for example), who offer various
devices for high-voltage experi-
ments.

The reader may rest assured on
two points—if it is a van de Graaff
generator that is advertised, it is
simply a motor-driven armature
rubbing two materials together,

. and 2lthough some thousands of

volts are available, these of
themselves are not lethal or even
dangerous if used with care, as
this month’s experiments have
shown.

A typical van de Graaff genera=
tor 1s shown in Figure 3.

50
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|
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4

Fig. 3. The basic details of a
van de Graaff machine for
producing very high voltages.
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TIMETER
 SENSITISER

By R.A.PENFOLD

A simple unit to increase the input impedance of a multimeter.

ow that modern silicon transistors have

largely superseded the earlier germanium
types, there is a tendency to use ever smaller
operating currents in contemporary circuit
design. Many of -the transistors in general use
today operate quite satisfactorily at collector
currents as low as 10 microamps, and in low
noise circuits often are used at such low cur:
rents. The input current to the base of the

transistor is of course only a fraction of the

collector current, and is often less than 1 micro-
amp.

An ordinary multimeter with a seasitivity of
20 Kkilohms/volt requires an input current of
50 microamps to give full scale deflection
{f.s.d.) of the meter, and is therefore unsuitable
for taking voltage measurements in “low operat-:
ing current” circuitry.

Consider for example, the fairly typical audio
stage shown in Fig. 1. The base potential of the
BC169C should be about 0-6 to 0-7 volts, and
if a multimeter set to read 1V f.s.d. was con-
nected between its base terminal and the
negative supply, it might reasonably be expected
to give a reading of about this figure. Assuming

+6V
g -8k
2:7M0
V‘VA
Fig. 1. An ordinary ‘TR
20KQ/V meter is un- e
suitable for voltage gt
measurements
where only a few
microamps flow in v
the measured cir- 7 =
cuit. 20k0{V METER READS
VIRTUALLY ZERO
314

s S 2\
{ cOR ESTIMATED COST*
FOIDANCE G COMPONENTS
o\\\\.‘l including V.AT.

that the meter has a sensitivity of about 20k{}/V,
it will in fact give a reading of virtually zero.

This is because the meter needs 50 micro-
amps to produce f.s.d., and therefore on the 1
volt range will require 30 to 35 micro amps to
give a reading of 0:6 to 0-7V. Since the meter
is connected to the positive supply via the 2-7
megohm base bias resistor, this will limit the
maximum current flow to the meter to little
more than 2 microamps (6V/2-TMO=2-22
micro amps), and obviously a totally inaccurate
reading is obtained.

ELECTRONIC VOLTMETER

For this kind of voltage measurement where
only a very limited drive current is available, an
electronic voltmeter of some kind is required.
This type of device has an amplifier added ahead
of the meter to boost the input impedance, so
that a far smaller mput current is required to
produce f.s.d. on the meter.

The circuit diagram of a simple device which
can be used in conmjunction with an ordinary
20k0)/V multimeter, or one of the popular
dual range instruments, when switched to their
50 microamp range is shown in Fig. 2.

£2.50
excluding case

“Based on prices prevailing at

time of going to press J
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Fig. 2. Circuit diagram of the
complete Miiltimeter Sensi-
tiser.

o TR! BASE

dgs

It provides three voltage ranges, these being
0 to 1, 10, and 100 volts, and the input impedance
is approximately 10 megohms on all ranges. This
corresponds to a sensitivity of 10MQ/V on the
1V range, 1M(1/V on the 10V range, and 100k0/
V on the 100V range.

HOW IT WORKS

The unit is based on a simple bridge circuit,
one side of the bridge being formed by TR1 and
R6, and the other side by R8 plus the upper part
of VR2, and R9 plus the lower part of VR2. With
no input voltage present, VR2 is adjusted so that
there is the same voltage at its slider as appears
at the source of TR1. The multimeter is con:
nected between these two points via VRl and
R7, and will therefore indicate any unbalanoe
in the bridge circuit, which with no input is
2€ro.

Transistor TR1 has either R3, R4, or R5 as its
gate bias resistor, depending on which range S1
is switched to. When an input voltage is con-

Components.... 3

Resistors

R1 9MI (see text) R6 5:6k}
R2 9MQ (see text) R7 5-6kQ1
R3 1MQ 2% R8 1-2kf}
R4 91kQ2 +2% R 2200
R5 10M{)

All 4 5% 1W except where stated
Potentiometers

VR1 10kQ2 miniature skeleton preset
VR2 1kQ lin. carbon

Transistor SE

TR1  2N3819 n channel te.t. SEl_l“l)
Miscellaneous 'l‘l‘lJl(

S1 3 pole 4 way rotary switch
Veroboard 14 holes by 15 strips, crocodile

B1 9V PP3 battety and clips

clips (insulated type 1 red and 1 black), test
prods and leads, small case—see text, con-
necting wire, knobs for VR2 and S1.

. :
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nected TR1 turns harder on, and the voltage
at its source increases. This unbalances the
bridge, and the degree of unbalance, which is
proportional to the input voltage, is indicated
by the meter.

Preset VRI1 is adjusted to give the unit a basic
sensitivity of 1V f.sd On the 10V range the
potential divider action of R2 and R3 reduces
the sensitivity to the required level, and R1 and
R4 perform a similar function on the 100V
range. i

Transistor TR1 is used in the grounded source
mode, and therefore has 100 per cent negative
feedback, resulting in it baving a voltage gaim
of slightly less than unity. This gives the circuit
excellent linearity, and means that as the gain
of the unit is virtually unaffected by changes
in supply potential, an unstabilised supply can
be used.

Apart from being the range switch, S1 also
functions as the on/off switch, position 1 being
the off position.

WIRING

Most of the components are mounted on a
small 0-1 inch matrix Veroboard having 14 holes
by 15 copper strips. This is shown in Fig. 3,
where all other wiring of the unit is also shown.

Start by mounting and connecting the com-
ponents which are fitted to the Veroboard panel,
leaving TR1 until last. Then wire R1 and R2 to
the range switch; 9 megohm resistors are not
available, and so these are made by connecting
any combination of resistors in series which
totals 9 megehms. For instance, on the prototype
R1 consists of a 3 megohm, a 2-7 megohm and a
3+3 megohm in series, and R2 consists of two
1-5 megohm, a 2-7 megohm, and a 3-3 megohm
in series, These resistors should have tolerances
of +5 per cent or better.

Now using five short lengths of beavy gauge
insulated wire, connect up the leads between the
component panel and S1. As the component
panel is quite small this will provide it with a
quite rigid mounting, and no further mounting
should be required. Finally, conmect up the
remaining wiring using insulated leads.
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for the sensitiser.
There are no breaks
in the copper strips.

CASE

The prototype is housed in a home made ply-
wood box with inside dimensions of approxi-
mately 90 x 50 x S0mm. Any box of a similar
size, provided it is not significantly smaller, can
be used. Several suitable commercially made
cases are available.

The general layout used on the pretotype is
with VR2 mounted on the left-hand side of the
front panel, with S1 towards the centre, and the
battery on the extreme right-hand side of the
case. The component panel is positioned behind
VR2.

A hole is drilled at a cenvenient point on the
front panel, and is fitted with a grommet. This
is used as an exit for the test leads. The plugs
at the ends of the test leads are removed to
enable direct soldered connection to the rest
of the circuit. A second hole is drilled and fitted
with a grommet, and is used as an exit for the
two output leads. These are terminated in small
coloured crocedile clips which connect to the
test prods of the multimeter.

ADJUSTMENT

Before turning the unit on, adjust both VRI1
and VR2 almost fuily anticlockwise. Before con-
necting the multimeter to the output of the unit,
use it to measure the battery voltage of the PP3
used to power the sensitiser, and make a note
of the exact reading obtained. The sensitiser
should be turned on while this reading is taken.

Now switch the meter to the 50 microamp
range, connect it to the unit being careful to
observe the correct polarity, and immediately

316

—-ye TEST FROD

zero the meter using VR2. With the unit
switched to the 10 volt range connect the posi-
tive test prod to the battery positive
terminal, and adjust VR1 to give a reading
which is identical to that obtained when the
multimeter alone was used 10 measure the
battery voltage.

The unit is then ready for use. Before making
a measurement with the unit always ensure that
the meter is properly zeroed, by adjusting VR2
if necessary. [

PR
TAKE NOTE

in the Modula 3 Stereo Amplifier (March 1975)
Fig. i1 page [3] the junctions between the wipers
of VR4/104 and VR3/103 must be changed around
at the YR3/102 end.

In Shop Tolk (May 1975) under the Warning
Winker paragraph, when referring to the
‘‘arrow head”’ of the diode sign we mean the
bar end of the symbol.

In the MWJLW Tuner (May 1975) two C7’s are

shown in both Fig. 2 and Fig. 5. These can both
be 0-8luF disc ceramic types.

Everyday Electronics, June 1975
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HE circuil to be described is a sensitive inte-
grated circuit thermostat able to control
~wall hcaters. electric bar fires and the like,
retaining the ambient temperature stable within
& very narrow temperature range about a set
value. It utilises an operational amplifier to
achieve high sensitivity while retaining low cost.

CIRCUIT DESCRIPTION -

The circuit diagram of the electronic thermo-
stat is shown in Fig. 1 and uses a very common
operational amplifier Lype 741C.

Resistor R1 together with Zener diode DI pro-
duces a stable reference voltage of 5-6 volts
which is tapped to produce a potential for in-
putling to the inverting input of IC1. A 5-6 volt
Zener is important sinee this is the voltage value
that changes least with temperature. This is
necessary because the circuit has to detect a
temperature change of a fraction of a degree
using a thermal sensitive resistor RTH1, and the
reference voltage must not interfere with the
-detection circuitry otherwise the thermostat will
not switch reliably.

Fveryday Elecivonics. June 1975

Presel. potentiometers " VR1 and VR2 and
variable potentiometer VR1 set the potential at
the inverting input (pin 4) to IC1 while R2
together with thermistor RTH1 set the potential

at the noninverting input (pin 5). As RTHI

resistance varies with temperature, so the poten-
tial at the non-inverting input changes.

The 741C has a very high gain, around 200,000,
so that a difference in potential between the
inputs of more than a fraction of a millivolt
results in the output being close to the potential
of one or other of the supply rails. Hence when
the voltage at one input crosses that at the
other, the output of the 741 effectively switches
from one supply rail to the other. In this sense
the 741 is working as a comparator.

Thus when VR1 and VR2 have been set so
that the inputs are at the same potential at the
required temperature, any change from this
temperature causes the 741 output to switch.
The circuil is so designed that the output rises
in potential when the temperature falls. This
causes transistor TR1 to conduct. energising the
rclay which in turn energises the heater being
used. .
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Fig.1. The circuit diagram of the Efectronic Thermostat.

When the temperature has risen slightly
above the chosen temperature the 741 output
falls, TR1 turns off, the relay drops out, switch-
ing off the heater.

The circuit sensitivity is such that the 741 will
switch with a temperature change of less than
0-1 degree Fahrenheit, but thermal lag effects
reduce the performance slightly so that the
room temperature fluctuates by approximately

0-3 degrees Fahrenheit This is considerably

more sensitive than bi-metal thermostats.

Preset VRI is actually used as a fine control
while VR2 is a coarse adjustment; VR3 is a
control brought out to the front panel for slight
alteration in temperature to suit personal choice
and provides a degree variation of about 2 to
3 Fahrenheit degrees.

Capacitor Cl is an anti-hum component which
shorts away any a.c. picked up by the thermistor
and its leads. This is necessary since the thermis-
tor will more than likely be mounted close to
the case,

The power supply section is a conventional
bridge rectifier type giving full-wave rectifica-
tion. Resistor R5 and Zener diode D4 holds the
supply voltage to the rest of the circaitry steady
at 24 volts.

CONSTRUCTION

The circuit is built on 0-1lin matrix Veroboard,
two panels size 19 strips by 35 holes; one holds

s RO
133 ESTIMATED COST*
ONDANCE o COMPONENTS
h { - including V.A.T.

ONL

£7.25
excluding case

*Based on prices prevailing at

time of going to press /

o

.

(Components....

Seiy SEE ‘
Rtlz};_‘;s;lsu:ursg gkaQ :S'll"l)
R3  2-7kQ ll‘l;l{
R4 1kQ)
R5 15002

All W carbon + 10%

Potentiometers
VR1 1k subminiature skeleton preset
VR2 10kQ subminiature skeleton preset
VR3 100k carbon linear

Capacitors

C1 25uF 25V elect.
c2 1000uF 50V elect.

Semiconductors

TR1  ZTX300 silicon npn
IC1 operational amplifier type 741C 14-pin

d.i.l.
D1 BZY88C5V6 Zener diode 5-6V 400mW
D2 OA200
D3 OA200

D4 ZL24 Zener diode 24V 1-5W
D5-D8 B1/05 A 50V bridge rectifier
RTH1 VA1066S thermistor

Miscellaneous

T1 MT13CS (Douglas) maing/9-0-9 volt
100mA secondary

RLA 8-pin plug-in relay 24V d.c. ceil reésist-
ance 475 ohms with two sets of changeover
contacts rated at 10A each (Doram type
348-784)

Veroboard: 0-1in. matrix 19 strips by 35 holes
(2 off); Paxolin sheet 90 x 50mm; octal base
for RLA; 10 amp 5-way terminal block; 14-pin
d.i.l. socket for 1C1; case=-Zippy type P3
(Henrys Radio); knob; connecting wire;
mains 3-core cable to suit appliance used.  J
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Fig.2. Layout of the components and wiring-up details of board A.

. -the main thermostat circuitry, board A, and the

i other holds the power supply, board B. The relay

is mounted on a separate piece of Paxolin sheet,

board C, the same size as the Veroboard panels.

The three boards were all mounted in a Zippy

case type P3 which is slotted fo take the panels.
used and provides an attractive compact case.

This case is not critical and may be changed to

suit individual requirements.

Begin construction by cutting the two Vero-
board panels to size and making the breaks
along the copper strips on the underside. The
layout of the componenis on board A is shown
in Fig. 2. Note that a 14-pin d.il socket is used
to mount IC1. Position and solder the ic. socket
followed by the capacitor, resistors, potentio-
meters and link wires. Solder the semiconduc-
tors in place last of all and use a heatshunt when

T soldering to avoid damage to these devices from

i the hot soldering iron. Pay special attention to
. the diode polarities.
! * The layout of the componenis for board B

is shown in Fig. 3. The transformer used in the

prototype had short stub lead-out wires protrud- :
ing from the underside. These are to be soldered = ,
i to the board through the holes specified in Fig. el / \ :

- : o ("
3. Ensure that the bridge rectifier (D5 to D8) 2 T WALy, o NI
| is connected in the right way round. A R R L e B e

With reference to Fig. 4, prepare the piece of
Paxolin (board C) to accept the relay socket SK1
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Fig.3. (above). The layout of the
components on board B and
details of wiring to the other
boards.

Photograph (left) of the proto-
type showing positions of the
three boards within the case.
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board € and wiring details to other boards.

and the terminal blocks, and drill the two holes
for feeding through the flying leads. Secure SK1
and the terminal blocks and wire up the three
boards as indicated, keeping in mind their
relative positions within the case. Next secure
the control potentiometer VR3 to the front panel
and conect up as shown.

The thermistor is connected to the main
board by a pair of wires fed through the side
of the case; solder the wires to the board before
soldering the thermistor to the wires. Place
the boards in the slots in the case as shown in
photograph and then feed the external wires
through holes drilled in the side of the case. The
thermistor can be mounted on a small piece of
Veroboard, and for the sake of neatnmess and
protection, housed in a small aerated box.

All mains leads should be of adeguate gauge
for the heater being used, and should, for safety,
blt: connected using screw connector blocks as
shown.

SENSOR POSITION

The thermistor being the temperature sen-
sitive element must be positioned carefully.
I+ should ideally be fixed.at 1 metre from the
floor, and at least 1 metre away from any doors
and windows. It also must not be too close te
the heater, preferably some 2 to 3 metres away.
It is because ¢f the importance of positioning
that the thermistor is mounted outside the case
on wire leads, so that it can be correctly located
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Fig.4. The layout of the relay socket and terminal blocks on

H31 ON BOARD A

while placing the thermostat case in the most
convenient position. The leads to the sensor
could be any length up te about 3 metres.

SETTING UP

The thermostat is easily set up once the ther-
mistor has been correctly positioned. If the
ambient temperature is below the required tem-
perature, adjust VR2 until the device just
switches on, leaving VR1 at the centre of its
travel. When the required ‘temperature is
reached, trim VR2 and then VR1 until the circuit
is just on its switching threshold with the front
control VR3 at the cenire of its travel. The
thermostat is now set up.

OTHER APPLICATIONS

Although originally designed to control a 500
watt wall heater the thermostat is ablé to serve
in a wide variety of other applications. It counld
in fact operate without alteration over a tem-
perature range of about —50 to +120 degrees

" Fahrenheit simply by adjusting VR2, so that it

could handle a number of special purpose
applications.

It could be utilised in a heated greenhouse,
perhaps retaining the temperature considerably
above that outside as may be required for
{ropical plants. It may interest amateur photog-
raphers who use the standard do-it-yourself
photographer’s dishwarmer—a 40 watt light
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bulb mounted in a biscuit tin—because the
thermistor could be‘accommodated inside the
tin and would hold the developer temperature
accurately stable, as is often required, particu-
larly for colour work.

Another possibility perhaps of interest to
those concerned with radio work is that it could
be used to control a home-built crystal oven for
a frequency standard, probably using a smaller
relay in such a case.

There is a modification which can -be made to
allow the device to operate in reverse, that is
switch on for a rise in temperature. This can be
achieved simply by interchanging all connections
to the 741 inputs (pins 4 and 5). This would
allow the device to detect overheating perhaps
in a car engine; if the thermistor were suitably
attached to the head block, the thermostat could
be used to switchk on an electric fan. In such a
case the supply voltage would of course be 12V,

but this will not affect the operation of the
circuit except that the relay should be a 6 to 12V
type of coil resistance greater than 150 ohms. ]
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New products and
component buying
for constructional

projects

TALK

SHOP

\‘ByMike Kenward Ay

WHAT next? The Mickey Math
is now with us and the
makers claim it is being dis-
tributed as ar educational aid and
also as an executive gift (one
wonders just what these execu-
tives do with all their gifts). The
Mickey Math is simply a normal
calculator fitted in an enlarged
case with a large picture of
Mickey Mouse on the case.

The Mickey Math is distributed
by Decimo, already well known
for calculators and costs £17-50
plus V.AT.

White Line Follower

Some unusual parts are needed
for the White Line Follower, in
particular the gears, motors, axles
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and wheels; they can all be ob-
tained from model shops. Make
sure the gears provide a reduc
tion of about 40 to 1 and that they
will fit on the motor spindles and
axles. Battery mounting on the
prototype unit was achieved using
double sided Seilotape.

As far as the “electronic com-
ponents” go the relays and photo-
cells are the only parts that need
somne explanation. The relays can
be any small type that wiil work
from 9V, have a coil resistance of
at least that specified—greater is
in order—and have one set of
normally closed contacts. The
photocells can be any of the
cadmium sulphide photo conduc-
tive type—the smaller the better.
We suggest you go for some fairly
small ones that are relatively
cheap.

Electronic Thermostat

One or two parts for the Elec-
tronic Thermostat may be hard
to find. They are not unusual but
if the wiring of the prototype is
to be followed particular types
must be obtained. The relay is a
Doram type with plag in base; if
other types are used the wiring
apd pin connections may need
altering. The transformer is a
Douglas type with printed circuit
pin connections—others of the
correct specification could be used
but the wiring of the mounting
board will need alteration.

The transformer (type MT
13CS) is available from Barrie
Electronics, 3 The Minories,
T.ondon EC3N 1BJ. Price, includ-

ing post, packing and V.AT. is
£1-74.

Multimeter Sensitiser

No problems when buying for
the multimeter sensitiser, all the
parts should be readily available.
Test probes and leads can be pur-
chased from most shops and a
variety are usually available, The
case for the project can be home
made from wood or any suitably
sized plastic box could be used—
we suggest you go for a fairly
‘strong one as it may get a great
deal of use.

Catalogues

We have recently received
some new catalogues; Home
Radio have once again produced
their high quality comprehensive
catalogue containing 244 pages
‘size 290X200mm approx. and
listing over 6,000 items. Cost 65p
plus 33p post and packing. Each
catalogue contains 70p worth of
vouchers when used as directed.

Doram have produced a cata-
logue amendment leaftet (No. 2}
dated March 24, 1975, and a new
price list, dated April 1, 1975, to
complement their catalogue—
price 25p including post and pack-
ing. The cost of this catalogue is
refunded when an order for £5 or
more (plus V.A.F.) is placed.

Prices

Will readers please note that
prices quoted in this issue may be
subject to alteration arising from
the new Budget proposals.
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\ E CONTINUVE on the same theme as last

month, namely covering cabinets and in
particular wooden cabinets and loudspeaker
coverings.

WOODEN CABINETS

You can use paint or plastic film on wooden
cases but you have to be a little bit more careful.
First, ensure that the wood is thoroughly sanded
and then dusted off. When painting, go through
all the steps we recommend for metal cases
except that you can usually forget about the
first coat of primer. Two coats of undercoat
should be applied instead but you must rub
- down the surface between these coats as the
first will raise the grain. Provided you do this
rubbing down carefully you can get a surface
that looks no different from that obtained on
metal. An advantage with wood is that you can
easily fill any nasty chips or cracks with one
of the proprietary filling compounds before the
undercoat operation.

Remember that when you have bolts going
through a piece of plywood there is a tendency
for the heads to sink into the wood if you are
going to tighten the nuts hard. To avoid this
happening use ample sized washers under the
screw heads.

Whether working on wood or metal always
try to use chromium plated screws for outside
surfaces, they cost a little more and are a bit
more difficult to obtain but they make all the
difference to the appearance of the finished job.

COVERING WOOD

Applying self adhesive plastic film to wood
is a little more difficult because it will not stick
{for long periods) to the rough surface of nor-
mally sanded wood. The only exception to this
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is the finished side of hardboard but even then
there is a problem because nothing on earth will
make it stick to the reverse side when youn do
any returns. The only satisfactory solution“is to
paint the wood first, just as we have described,

-and then apply the film.

Of course you do not have to be quite so
fussy about the painted finish but it must be
glossy to get the best adhesion. You must not
expect the film to hide any cracks or lumps and
bumps in your woodwork, if anything their
presence will be emphasised through the film
so make sure you do any filling that is necessary
before painting.

VENEER

When dealing with wooden cabinets one of
the best looking finishes is a real wood veneer.
This has the advantage of not only looking good
but it can hide a multitude of sins. It is a little
more tricky to do properly than the forgoing
methods but all in all it is a somewhat quicker

operation with the do-it-yourself aids that are

now available. There are numerous types of
veneer available and they come in all sorts of
finish from Birds Eye Maple to Teak and, prob-
ably the cheapest, Sapele Mahogany.

You can buy veneer with an already plastic
treated finished surface with a strengthening
backing—one such brand is called “Rollwood”.
This is particularly easy to use because it will
not chip or splinter, can be bent round cormers
and needs no polishing operation to finish it off.

Alternatively you can get a straightforward
veneer which has an iron-on glue deposited on
the back surface. This, again is easy to apply but
you have to bhe careful at edges to prevent the
veneer splitting down the grain when you do
the trimming. Cheapest of all is raw veneer.
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If you choose Rollwood or ordinary veneer
you must supply your own adhesive for bonding
it to your cabinet. Without doubt the best
adhesive to use is one of the impact varieties
like Evo.stick.

When using this make sure that you have a
very even layer on both the reverse surface of
the veneer and the surface of the cabinel. There
should be no areas left uncoated as these will
give rise to airblisters in the finished job. At the
same time do not apply too much adhesive as

you will not get a strong bond. Provided you .

follow the manufacturers recommendations cor-
rectly you should have no trouble getting a' good
bond but make sure that you burnish down the
edges well to prevent any tendency to Lift off.

With iron-on veneers make sure you have the
iron set at the right temperature by testing it
on a few scraps first before starting on the main
job. Ideally the glue should flow and stay soft
for about 5 or 10 seconds before it cools down
sufficiently to set. During the setting period you
must remember to apply pressure to the veneer
to prevent air bubbles forming. This can be a
bit of a problem when using large areas, there-
fore it is best to start the ironing operation at
the centre of the job and work out towards the
edges in a methodical manner. Again pay special
attention to the edges!

TRIMMING AND SANDING VENEER

You can obtain some exiremely professional
looking finishes with veneer including inlay
effects at edges, but this techrique ought to be
left un&l you gain a bit of experience in hand-
ling the material.

When trimming the edges make sure that you
use a sharp knife and trim in the direction of the
grain of the veneer to avoid digging the knife
into the edge of your cabinet. Finish off the
edges with fine sandpaper held on a wooden
block. Finally stick edging strip on any exposed
edges and trim these down in like manner.

Unless you have used a ready finished veneer
you must now use the finest sandpaper you can
get and gently rub dowr each surface along the
grain to get a silk-like finish. Be careful -at
corners that you do not sand through the veneer
to the underlying wood.

WAXING AND VARNISHING

There are various methods of finishing off a
wood veneer surface. The author prefers a dull
gloss finish, as obtained by waxing. Before
applying the wax it is a good idea to feed the
grain with an oil such as teak oil (it does no
harm applying this to mahogany or other dark
woods). This should be rubbed in liberally and
allowed to dry. If you run your fingers over the
surface you will find that the grain has lifted
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slightly so it is then a good idea to give the
surfaces another very gentle sanding and then
follow this with a liberal polishing with any
household wax. The more you polish the better
the colour of the wood and the more attractive
the finish. -

Perhaps one of the reasoms why the author
prefers this method is that once the first few
operations have been carried out the rest can be
left to the wife to be incorporated into the
normal round of domestic chores!

A higher gloss finish can be obtained by using
polyurethane varnish but this should not be
applied to teak veneer as the natural oils in the
teak prevent the varnish setting properly. To get
the best gloss finish you should apply one layer
of ordinary varmish, let it dry thoroughly and
then rub it down with fine sandpaper and then
apply a further coat. Three or four coats applied
in this way will produce a mirror-like finish.

LOUDSPEAKER COVERING

It is worth mentioning how to handle loud-
speaker grill material. This could be of the
expanded metal variety, Tygan or cloth. Each
has its own problems in fixing. Probably the
easiest to handle 'is the expanded metal as it
is usually fixed by glueing with epoxy resin to
the inside surface of the final box or can be held
in place over the same screws which fix the
loudspeaker (being sandwiched between the
loudspeaker and the inside of the case).

Tygan is the proprietory name for plastic
loudspeaker material—woven out of plastic
threads. It is extremely attractive and enhances
the outside appearance of an enclosure tre-
mendously. It is usually applied over the whole
front surface of a loudspeaker obscuring the
aperture. This makes it easy to apply because
you simply stick it over the whole of the front
panel before the panel is inserted into theé
enclosure.

Before sticking it you should paint the front
of the panel black so that there is no chance of
seeing the loudspeaker aperture through the
materials. Evo-stick is probably the best adhe-
sive to hold Tygan into place but you must
return the material round the edges of the
panel to hold it securely. Once the Tygan is
stuck there is a very nice little trick which helps
get rid of the wrinkles over the aperture. By
warming it up in fropt of an eleciric fire the .
material has the property of shrinking slightly
and it will putl itself taught—another reason for
returning it round the edges of the panel.

Finally you can use loudspeaker fabric in
exactly the same way as Tygan (don’t forget
to paint the surface of the panel black) but you
should use Copydex or a similar non-staiming
adhesive and you have to do the best you can
about getting rid of creases, but be careful not
to overstretch the material. To be continued

Everyday Electronics, June 1975




= AUTO

i

aoe

s - —

MIATIC GARAGE DOORS=.~

~ Just flash your headlamps a couple of times and up they go! We will

show you how to build the complete system so that you can have the

Ao
ADD-ON AMPLIFIER

A simple and inexpensive amplifier that
can be used with tuners, oscillators, record
1 decks etc.

SELF POWERED
RECEIVER

An unusual design that uses the power of
the received signal to drive the single
transistor receiver.

evervday
- electronics

Everyday Electronics, June 1975

luxury of your own automatic doors.

DEAC CHARGE

Constant current ‘
charger for Deac
cells and batteries,
provides three
charging rates with
l.e.d. indication.

JULY ISSUE
ON SALE
FRIDAY JUNE 20




by Anthony John a

Professor Ernest Eversure, or the Prof. as his friends call him,
has been experimenting in electronics for more years than
anyone can remember and we thought that you might like to
hear of,.and perhaps repeat, some of his extraordinary experi-
ments. Anthony J. Bassett recounts some of these experi-
ments every month so why not follow the Prof's work and
learn along with young Bob, his friend.

s the “foaming robot” ap-
proached the Prof., Bob could
hear the sounds of the clicking
and whistling noises it made, as
a means of communication with
the Prof. Bob warily moved away
as the foaming mass slowly
approached, but the Prof. called
out and told him to stand stll

“It will not quite reach the
point ‘where you are standing”,
he reassured Bob, and surely
enough, the mass approached to
within a few inches of Bob’s feet,
then slowly drew back in the
direction whence it came,

Bob was astounded. “What is
it, Prof? How did you know that
it would not reach me? What
would have happened if it had
reached me?”

“My experimental liquid-state
amplifier must have bubbled
over” remarked the Prof. “But
in accordance with the law of
conservation of epergy, I knew
that there was insufficient
available energy to expand the
foaming mass $o reach the point
where you stood.”

With a few more clicks and
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whistles, the Prof gave further
instructions to the robot, which
made its way to one of the work-
benches and returned with a
strange device of metal tubing
and flexible plastic hosepipe. It
connected one of the tubes to a
water tap and turned on.

The device sprayed the mass of
bubbles with fine jets of water,
and simultaneously sucked it up
by means of a venturi aciivated
by a stream of cold water, then
dumped the mess down the
drain! The Prof. could see that
the lab. would socon be clean and
in good order once again.

Meanwhile Bob had been deep
in thought.

“Prof.,” he said, “Because you
know about the law of conserva-
tion of energy, and so many other
scientific things, you were able to
predict that the foam would not
reach me. I wish T knew a lot
more about all these things—
transistors, electronics, energy. It
would be possible for me to build
all sorts of helpful devices—and
even to invent a few, maybe, like
you do!”

ssett

“]l am sure that the time and
effort involved in such studies is
not wasted.” agreed the Prof.
“The resuits can be of enormous
benefit even where there is no
immediately obvious practical ap-
plication.””

ENERGY
RELATIONSHIPS

“If we consider once more the
energy relationships in a simple
amplifier stage, it can be seen that
in a transistor (Fig. 1) a small
electrical emnergy change which
forms an input signal-curent
results in a larger energy change
as an output current. For the car-
bon granule microphone (which
can be used as the active element
of the audio amplifier described
last month) the output energy is

Fig. 1. Energy change in a tran-
sistor circuit,
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Fig. 2. Energy change in a cir-
cuit powered by a carbon
microphone.

provided in similar form, but the
input energy required by this de-
vice is in the form of mechanical
or acoustic vibrations.” (Fig, 2).

“T see” said Bob, “Amplifiers in
effect convert a small energy in-
put signal into a large energy
output signal which is a replica
or a reflection of the input.”

“Yes” replied the . Prof., “and
the- power rating of the amplifier
is a guide to the rate at which
the output energy can be de-
livered to the load.”

The Prof. drew another circuit
diagram (Fig. 3).

“l know that you are wanting

to experiment with amplifiers,

and I think that this should
interest you, Bob. It is a three-
transistor class A amplifier with
the transistors directly coupled
to each other like those which
you drew earlier (Fig. 3 last
month). The loudspeaker is
directly connected to the collector
of TR3 so that when the resis-
tance of TR3 varies, it allows
varying amounts of curremt to
pass through the loudspeaker
and sounds are produced accord-
ingly.

Almost any loudspeaker of 3, 8
or 15 ohms can be used, and one
from an old T.V. or radio should
be suitable. The speaker is con-
nected so that the red spot or
+ sign connects to the battery
positive when the switch is on.
K there is po red dot or + sign
on the loudspeaker, connect it so
that when the switch is turned on
the speaker cone moves slightly
outwards.”

“When a signal reaches the in-
put transistor TRI through VR1
and Cl, the resistance of TR1
varies slightly. This causes a
bigger variation in the resistance
of TR2, followed in turn by an
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Fig. 3. An experimental class A amplifier:

even greater variation in the
resistance of TR3, which will pro-
duce an audible output from the
loudspeaker. By adjustment of
VR2 the operating current of TR3
is varied, and VR2 should be ad-
justed to a point as near to the
negative line as possible, consis-
tent with clear sound output from
the speaker. If omly very low
volume is wanted, a very low
setting can be used, which gives a
lower operating current. This
helps to conserve the battery.”

Bob collected together the
necessary components. He
smeared the case of TR3 with
silicone grease and fitted a push-
on heat-sink, He then mounted
the transistors, resistors and
capacitors on a piece of perfor-
ated board, and connected the
battery, on/off switch, loud-
speaker, volume control VRI,
and an imputsocket by means of
flexible wires to give the circuit
of Fig. 3. He used screened wires
to the volume conirol in order
to avoid interference.

After adjusting VRI to give
minimunm volume, and VRZ2 to
give minimum bias, it only re-
mained to conpect a source of
audio signal to the input to test
the amplifier, and to adjust the
bias control VR2 for correct
operation.

“The amplifier may be used to
amplify a microphone, record-
player deck, tape recorder or cas-
sette deck, or with your musical
note-generator or electric kazoo.
It may be used to amplify almost
any audio signal of sufficient
amplitude.” remarked the Prof.

Bob connected the musical
note-selector which he had made
earlier, to the input of the ampli-
fier, and soon the sounds of
melodies and glissando sound-

effects could be heard in the
laboratory. Next he connected an
electric guitar, then a series of
other sources of sound-signal to
the input as Prof. had suggested.

POWER

“Before I install this amplifier
into a cabinet”, Bob asked, “I
wonder whether there is anything
I can do to improve its perfor-
mance? It is quite suoitable as a
small amplifier, and for most pur-
poses it is reasonably loud and
clear. But I wonder whether there
are some simple modifications
which I could do at low cost?”

“What do you have in mind?”’
asked the Prof.

“ I wondered whether it would
be possible to use two speakers
instead of one,” remarked RBob,
“and connect the extra speaker
whenever I need more volume.
Also, could T get more volume by
wsing a bigger battery? Can we
do a few experiments with this
amplifier to find the answers to
these questions?”

“Yes”, rteplied the Prof. “I
think a few experiments with this
circuit would be well worthwhile,
as I am sure that we can increase
the output from the amplifier and.
learn a few things at the same
ﬁme.“

“Firstly, if you increase the
power output of this class A
design in any way, it will become
more expensive to use because of
battery costs. So although run-
ning costs are not high, they
could become quite a lot higher
unless you changed the circuit
slightly to enable a rechargeable
battery to be used. We can try
using a 6 volt lantern battery or
a 6 volt motorcycle battery; and
we might even try a 12 volt car
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battery. That could make it quite
a lot louder! But I think that
modifications will become neces-
sary if we wish to operate at over
6 volts, or to use several loud-
speakers,”

Bob decided to start with a low
voltage and work up. He found
that with a 1'5 volt dry-cell he
could connect 2 or 3 three ohm
loudspeakers together to the ter-
minals of the amplifier, but after
a few minutes the sound faded
and became distorted. The battery
he was using was not a fresh one,
however, and when he tried a new
battery the sound was a lot
better.

“If you continue to use a large
number of speakers of only
3 ohms,” observed the Prof., “The
battery will not last for very
long. However, an equal number
of 8 ohm speakers will enable
the battery to last approximately
twice as long, and 15-ohm
speakers would enable the battery
to last even longer.”

Still using the 1-5-volt dry-cell,
Bob connected a pair of low-im-
pedance headphones in place of
the speakers, and found that the
unit made a fine headphone
amplifier. Then he changed back
to the loudspeakers and replaced
the single dry cell with a 3 wvolt
cycle front-lamp battery.

Before switching on again, he
was careful to turn VR2 to lowest
bias, so that the bias could be
reset to suit the new voltage. He
noticed that the sound output
could be made considerably louder
with the 3 volt supply than when
he had been using only 1-5 volts.

“Will it be all right to use a 4-5
volt or a 6-volt battery now.
Prof.?” he asked.

MODIFICATIONS

“H you use either a smaller
number of loudspeakers, or
speakers of higher impedance in
ohms, so that TR3 does not
overheat, then you will only need
to adjust the bias control again
to operate the amplifier success-
fully.

If you go above 6 volts, it will
be necessary to alter R3, and I
would suggest using a 220 ohm
wirewound 2-5 watt resistor, Also,
it may be necessary to replace
TR3 with a transistor capable of
hkandling higher current and
power dissipation. This would de-
pend npon the speakers you use,
and the bias setting.”

Bob drilled some holes in a
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piece of 16 s.w.g. aluminium about
50 sq. an. in area and bolted a

-2N3055 transistor into place on it,

using a small quantity of silicone
grease for good heat transfer. He

.replaced R3 with a 220 ohm

2-5 watt w.w. resistor as the Prof
had suggested. Now he readjusted
the bias control VR2 to zero, con-
nected a 6 volt battery and
switched on. He found that two
or three 3 ohm speakers could be
used, and the. volume from each
speaker was now considerably
greater than before.

“It is loud emough now” re-
marked Bob, “to use for a small
party, or to have a few friends
around to listen!”

The Prof. agreed. “The output
from the amplifier is quite power-
ful now—and T would not advise
the use of headphones without a
series resistor to cut down the
power. Also, if you touch the heat
sink, you will notice that TR3 is
now quite warm. This is all right
as it will operate at quite a high
temperature. But it is a sign that
a larger heat sink would be bene-
ficial if we boost the output power
of the amplifier much more!”

“I would like to try using a
12 volt car battery” remarked
Bob. While he fitted a larger heat
sink, the Prof. pursed his lips
and emitted a series of clicks and
whistles. A series of answering
signals came from ancther part
of the Ilaboratory, and a few
minutes later, the Prof’s experi-
mental robot came into view,
carefully clutching a 12-volt car
battery. Being very careful not
to short-circuit the battery with
his metal arms or body, he set
it down on the bench near to
where Bob was working. Next to
the battery he deposited a set of
red and black commecting leads
with crocodile clips attached.

Turning the bias control to zero
setting, Bob connected a single
15 ohm speaker to the amplifier,
then conmected the 12 volt bat-
tery. He adjusted the bias control
once more until the music signal
which he was feeding to the input
came through loud and clear.

Now the music was so much
louder that Bob found that it had
attracted a small audience. From
different parts of the laboratory
the Prof. and his experimental
robot came and stood beside Bob
as he made adjustments to the
controls.

“I see that you have used a
larger speaker now that the am-
plifier is being operated from

12 volts,” remarked the Prof.
“That is a very wise precaution,
as the speaker coil may be re-
quired to dissipate several watts
under normal working conditions,
and if VR2 were incorrectly
adjusted the dissipation could
exceed 10 watts, which wouid be
enough to damage some speakers.

If you decide to try the ampli-
fier with an 8 ochm speaker 2t this
voltage, it would be necessary to
either use an even more powerful
speaker, or to exercise care when
adjusting VR2, so that excess cur-
rent does not flow in the speaker
Coi].”

The Prof. listened carefully to
the amplifier.

“It is Paul's birthday scon,” he
remarked, “And I think ¥ heard
him mention that he would like
2 12 volt amplifier for use in his
car!”

The Prof’s experimental robot
had also been Iistening carefully
to the amplifier. Soon the Prof
and the robot were engaged in
what appeared to Bob to be a
lively conversation in a special
code of clicks and whistles,
_“What was all that abont,
Prof.?” he asked when they had
finished.

“The robot was giving me a list
of the distortion figures at
various frequencies and degrees
of intermodulation which he has
deduced by listening to the equip-
ment just now. It may sound just
fine to we humans—but
apparently it’s not quite up to
the robot’s high standard.”

“The robot is sensitive to the
technical quality of the sound re-
production, but we are sensitive
to the qualities of the masic
which is being reproduced.”

i

“Talk abour ironic! He was going ro
buy the components for his Lighting-up
Warning and got pinched for having no
lights on.™
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DOWN T0 EARTH Y

By GEORGE HYLTON

METER SENSITIVITY
AGAIN

R. EBRAHIM ALI writes from
Bahrein with a question
which often puzzles newcomers to
electronics. (To be fair, it must
be said that it would puzzle a lot
of old hands as well, if they
stopped to think about it.) It's just
this: “What do makers of multi-
meters mean when they quote the
sensitivity in ‘ohms per volt’?”
This question was dealt with in
an earlier Down to Earth (Novem-
ber, 1973, page 615) but I wel-
come the opportunity to have
another go at it, both for the
benefit of new readers and for the
chance of exploring it from a
rather different angle. In the
earlier article T made the point
that ochms per volt is really not
much more than a roundabout
way of stating the amount of cur-
rent which has to flow through a
voltmeter to move the pointer
from zero to maximum on the
scale; e.g., if the meter has a
sensitivity of 1000 ohms per volt
the current for fullscale deflec-
is 1ImA. (To find the current,
divide the full-scale volts by the
ohms: 1V/1000 ohms=1mA.)
The only reason for quoting
ohms per volt is that it gives a
quick way of working out the
resistance of a voltmeter when
set to a particular voltage range.
Thus a meter of 20 kilohms/volt
has a resistance of 20 kilohms on
its 1V range, 200 kilohms on its
10V range, and so on. This resist-
ance has an effect on the circuit
being measured, and knowing it
helps you to see whether the
effect is serious and if necessary
to allow for it

VERY SIMPLE CASE

To take a very simple case,
suppose you want to use your
voltimeter to test a dry battery.
If your meter is 20 kilohms/volt
and you set it to 2 10V range to
check a 9V battery, the meter
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resistance is 200 kilohms. To read
9V, the meter will draw omly 45
microamps. But the battery, in
actual service, will usually have
to deliver a lot more than this,
and the voltage will then fall.

A more realistic test will be to
put the battery in its equipment,
switch on, and check the voltage
on load.

This is one of the few cases
where the meter is too sensitive
for the job. Usnally it isn’t sensi-
tive enough. The reason is easily
seen from a practical measure-
ment (Fig. 1). Here the flow of
collector current I, sets up a volts
drop across Rc (V=I.R, by Ohm’s
law). When the meter is con-
nected, the meter resistance Rum
is in parallel with R, and part of
I, is now diverted through Rm.
The result is to reduce V. So the
meter indicates something less
than the “true” voltage.

LOADING ERROR

To take a simple case, if
BRm=R., then half the current is
diverted through the meter and
the voltage reading is 50 per cent
low. Clearly, if the error is to be
small, Rm should be much greater
than R, so that only a small por-
tion. of I, is diverted. Ideally, Rm
should be infinite, then there
would be no such “meter loading
error’, but this ideal is

.approached only by electronic

voltmeters. With ordinary mulfi-

Fig. 1. Measuring the voltage
across the collector load of a
simple amplifier.

meters there is always some
error. The question is, is it
serious?

SIMPLE RULE

Well, to take another case, if
Rm 1s 100 times R, common sense
tells you that only abocut one-
hundredth of the current is
diverted through the meter. The
error can’t be more than one-
hundredth, i.e. 1 per cent, which
is usually quite negligible.

The trouble is that, even with
a sensitive meter of 20 kilohms/
volt or more there are still plenty
of cases where the meter resist
ance is a good deal less than 100
times the circuit resistance. Can
you allow for this? That is, can
you estimate the error? Yes, and
the rule is guite simple. If the
meter resistance is ten times the
circuit resistance then the meter
reads low by one eleventh, and
$o on.

Thus if R, were 10 kilohms and
R 200 kilohms, which makes R./
Rm=1/20, the error would be
1/21 of the reading. The error
fraction has a number at the
bottom which is always one moere
than the resistance fraction. In
symbols, if the “true” voltage is
called V, and the meter reading
Vo, then:

Vo=Vm (1+R¢/Rm)
This says that to find the true
voltage you add to the indicated
voltage the resistance fraction
times the indicated voltage.

In Fig. 1, suppose R, is 10
kilohms, and the meter is 20
kilohms/voit, set to its 10V range,
and the meter reads 5V. What’s
the true voltage?

First, work out Rm. At 20
kilohms/volt and 10V, Rn=10X
20=200 kilohms. So V,=5 (1+
10/200)=5-25 V. Not a very
serious error. But if the meter
sensitivity had been - only 2
kilohms/volt the true voitage
would have been 7-5V for a 5V
indicated voltage, quite a serious
error in this particular case:

REDUCING ERROR

To reduce the loading error you
can switch to a higher voltagé
range. Changing from a 10V
range to a 100V range multiplies
the meter resistance by 10. The
price you have to pay is 2 much
smaller pointer deflection, mak-
ing it hard to read the voltage
accurately, but sometimes the
price is worth paying.
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@ BIG VALUE
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TMK 200 MULTIMETER KIT
Build yourself s

quality 20000 cpv. |;
multimatar snd

Movement and
rotsry range
selector ready
mounted in
cabinar, All parts.
batteries. test prods and
instructions. Ranges:D/0.6/6/30;
120/800/1200V D.C. 0/6/30/120
600/1200VA.C. Current: 0,’0 5/81
60/8600mA. Resistanca: 0,
1MWK /110 Meg ohms. Dec.beu
—20t0 463ab. Size: I x 150 x

36mm

OUR PRICEEB.95ns. P&P 300.

N e et et
AUDIOTRONIC Model ATM{
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opv pockat multu

DG wnem 0-1mA/
100m A, Resistence:
0/150( ms.
Dc.b-l:: —10 to
+224B. Ske 90 X
80x 28mm.
Complete with

(L1

a9t Innds,
0URPHICE£3.75 ins. PP ¥5p

20,0000 Ranges:
75mV /2.5/10/25]
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DC. 25/10]251100/
256/500/1000V AC.
Current: 50uA71/5/
100mA/0.5/2.54
DC. 5/28/100ma/
0.5/2BA AC. Resist-
anca: 0.3/3/30/300%
ohme. Size: 206 x 110 x 84mm. Sup-
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clips and steal

OUR PRIGE £3. 75

lns P&P 30p

MODEL C7208FM

30000 cpv DC.
15.000 apv AC.
“67/3/156/60/300/600/ |P=-
1200 V. DC. 6/30/
120/600/1200 V. AC.
DC Resistancax 1.
%10, x 100, X 1000
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3/30/600mA. ~ 2010 +0:MB

OUR PRICE £8.95 ins. P & P 300
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unll with lud! IF
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fnr

0.5{2 m';'Ensw

251101151150er
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. Supplied in carrying case com-
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DUR PRICE £17 SDm;th 30p.
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Gverlosd protect- [MODEL AF.105 voM
Ton. Mirror scala. B0.000 opv. Mirror

um /25710725 scals. Mator
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enereqs and DC
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00/900V AC.
Current: 0.06/0.6/
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0.3/3/30/300mAS
3A AC. Resistence:
257500 ohere/0.5/5/50/500k o
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lm vnlh m feads, spare diode and
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U317 Clamp VOLT
AMMETER

For measuting AC volt-
bge and durrent without
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10.000 0.p.v. AC
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1000/2500 V. DC.
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0/2.5/10/60/250/ xcale S section collapsibls
1000 sntanng. Size 145 x50 x
0Z0uA/1/10/100 £0mm =
EJIOOmA!IHOA OUR PRICE £425 ins. PEP 205
& i vy C15 PULSE OSCILLOSCOPE
Paciosis fnzOkoe 2ae. e Se";‘.’o?“’.'.‘.‘v'i"‘ :
OUR PRICE £19.95 1ns.P2P 300 :{oﬂnsin‘;isn_r e o [
= slreuits. &S
4 Bandwidth
U4317 MULTIMETER Soiiiiey 8 300 H
High sensitivity_ VRAMS/mm: 0.1-25;
nstrumant h:erd T E=A] | HOR. AMP Bana-
and I-bormfy “: width: 500kHz
Knife edge po Sansitivity ay 100kHz
BEmm: maittor scod., = — e | | VMS/ns 0.3 55
‘Overload protection. Presst triggered sweep
Ranges: ¥ 1-3000usec. Free funmng 20—200
D.5/2.5/10/25/50/100/Z50/500/1000 | kHZ in ning ranges. C-l ip:.
oy SE LTS | e e
BB RO AL a OUR PRICE £44,00ins Corr, m
5/1/5/10/50/250m A/1/5A AC. Res- —
stance:  0.5/10/100/200 chma/1/3/

ALL PRICES
EXCLUDE VAT
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T — A,

SINGLAIR DM2 DIGITAL
MULTIMETER

5, Pl gy

Willmeasurs ACend DC voits. AC
and BC currant. and resistance in &

-MODEL TE20 RF SIGNAL
GEHEHATO -

o hansdy 120kHz. 3
260MHx. Dusl output |
RF terminely Sepacats

— 126V zzo—uw"%‘ Sl:u 193

,snusv Muuoméaau
HEADPHONE

Velumcoontml
aach channs, ll‘lE ohms

St e

totetof 20 ranges. The large tlight
amitring dloda display will sasd up
101999 and automatically Indicate
polarity. Indication of positive and
negative averfoad is also provided.
Theinstrumsnt is fitted with s
combined carrying handle and
bench stand and sockaets are
provided for the connectian of an
externsl poWer Supply.

RANGES:

DC VOLYS: 1v,10.100v. 1000v.
AC VOLTS: v, 10v, 100v. 1000y,
DC CURRENTY: ImA_10mA.

100mA. TO00mA.

AC CURRENT: 1mA, T0mA..
100mA, 1000mA.

RESISTANCE: 1k.10k. 100%, 1000k.

OUH PRICE £59.951nsp & P

AN
DSCILLUSCDPE
Swm Y‘I lnd YZ "

AC operation. Supplied brand new
nEtructio

guaunmed urm
DUH PHICE £24 95102 Pap 500

P PREDS

WHARFEDALE SPEAKERS

L manual

s.zssmdo"m UI.IH PHICE€497 iuwava
GURPRICE £15.95 10070050 /AUDIOTRONIC HEADPHONES
TE22 SINE SOUARE WAVE LSH20 indivicusl
AUDID GENERATOR S iy

na - Monao/steres switch.

40-15.00 Hz. 8 ahms.

OUR PRICE £4.5¢

* Ins.R & P S0

LSH38 mdividun

tone and voluma

controls Manef

stereo switch.

30-20.000 H2. B ohmy.

OUR PRICE £7.00 ins.P2P30p

LSHAD Two-way
tpedker system,
Individual volume
controls. 20:20.000 Mz

B ohms.
DUR PRICE £8.50

Ins.P & P 30p

at Spacial LASKYS PRICES

ulv 57 x 4“ CHT

1o 100 mitli-sec/em.
Frea running time

it !imn
Ci

Supnlhdnomplmwlm lll FCCLRIOTIEY
UURPBIEERT UO Cars. paid

MODEL TE15
GRID DIP METER
Tramartorised. Oper

Oxcillating Detwc tor.
P
in six codls. B00UA
mater. SV batiery
TB0's B0 x ABmm. Py
OURPRICE £17.50 eap30p

DENTEN 2 1nWelnut of Rosewood
F2B.00 per pair pius VAT

LINTON 2 in wainut
.98 per palr plus VAT

GLENDALE 3 inTeek
£57 .58 per pair plus VAT

UNREPEATABLE OFFER - BUY
OW LIMITED STOCKS

NEARLY 25)% OFF GARRARD
8658 MODULE
Thiz complete
unitcomes fitred
inwhite plinth

with hinged

cover,

shura \
M7565M -

magnetic

TRAKSISTORISED LCR AL

BR/& MEASURING BRIDGE
A re partable
brdge ¢
axcaliant range and
sccurscy ot low
@ | cort. Resistance:
6 ranges: 0.1
ohm-11.% megohm = 1% induct-
ance: 6 rangss: 1 microhenry-111
hentios + 2% Capecrty: 6 ranges:
10pf-1110 mia * 2% Turns Ratio:
8 ranges: 1:1/4000-1:11100 = 1%
Bridge Voltage #t1,000cps. Opara-
ted from 3-volt battery. 100 micro-
amp_meter Indication. Size 73" x

& *Z'ouR PRICEF27. 50155 30p

eartridge. This 2-

spaed balt drive déck comes with
many festures. Bise control. low-
rasonance arm. Todeys valua

OUR PRIGE £35.95 10,7 5.7 t1

2 RANK AUDIO
RA ZIBT STEREC AMPLIFIER
7% 71 wetts rma. Inputs for
magnaetic phono. tuner, tape and
aux. Saparate base. treble.
eand volume controis.
Headphone sockat. Taak casa.
Unrepeatableoifer.

OUR PRICE £17.50 ins.PP 500

"BATTERY/LEVEL PANEL
INDICATOR

T8mm
18mm Panel
mounting.

PE&PIns. 18pDiscounts for quantity.

supeRs QUALT, prices

AUDIDTRONIC OIGITAL
CLOCK RADIOS

covaring MW/FM wave—
bands. 180-minute aleep timsy.
timar. Choice of Grey or White
cabinet.

NOW ONLY £13.951ns P& P i1

POCKEY CALCUEATOR
'TECO TERDS3' /4

84digit. 4 function.
Liat prica £10.50.

OUR PRICE
£8.95

LOWEST PRICES EVER!
SINCLAIR CAMBRIDGE

8 digit. Consmnt. DC anly. Liat
Price £12 85

OUR PRICE £11.0074P Ins.250

SINCLAIR CAMBRIDGE
MEMORY saigit. Auromatic

Constant. Memory. DC only.
iist Price £17.95

GUR PRICE £15.25rerine.250
SINCLAIR SCIENTIFIC

Llogs Trig. Arithmatic. Scientific
natation. BC only. List Price £19.95

OUR PRICE £16.95 Parine.250

SINCLAIR EXECUTIVE
MEMORY & digit. Constant.
Memory, DC only, List Price £24.96
DUR PRICE £21.25 Pap ins.25p

SINCLAIR NEW OXFORD
RANGE
DXFORD 100 4 functien.{DC.)

Maina adaptor optional extra.
List Price £12.96

OUR PRICE £11.00 FaPina 250
OXFORD 200 & tuncrion pluz

Msamoryand Percenmage (DC).
Maing adapter aptional extra.

List Price £19.96

OUR PRICE £16.95psPins. 250
0XFORD 300 Scientific
{Avzilablie late Merch.} (DC).
Mains adapter cptional extra.
List Price £23.96

OUR PRICE £25.50 P& ins. 250
OXFORD MAINS ADAPTOR

SINCLAIR Proect 80 Modules
240 Power Amp. 1 €4 50 tnsF & F 15
260 Powe: Amp. | £5.400Ins P P13

Sterea 30 Pre-Amp 1185 na P4 P 15
£7.450ns.7 8 ns.
PP

Active Filter Unie
F M Tuper

PZ5 Power Suppiy . L&
PZ6 Power Supphy €6.75ins p s p e
P8 Supply LESISIns'e s 2 38
Tvd-\ﬂmmn tor PZR {405 Ins P& P §D=

Sterco Decodar l

L peyreet
SINCLAIR CALCULATORS

AUDIOTRONIC
LD\! NDISE CASSETTES -
ﬂ 57 Q.N £7. oa

£10
9_73 £5.11 £12.Z4
Ins. P&P Jp sach.
10 and aver Post Fras

AUDIGTRONIC AHATO!
Stereo Headphane Amplifier

Af glicon.
transistor

twin sterso hesdphons ou

erm volumeé conu'olsw munh
|NPUTS grl’.\'f lnd 100"\‘/ v
QUTPUT: S0mV par chan
OUR PRICE £8.50 ins. P&P 30
HIGH QUALITY
CONSTRUCTION
JOSTY KITS
WE ARE
STOCKISTS AT

OxfordStreet, 4285
257Tonlnhnm Court Road.
34 Liste Straet, 152. Ficat Stroat.
31 Edyware Ro.d_ CROYDON
BIRMINGHAM KINGSTON
LEICESTER NORTHAMPTON
SQUTHEND TUNBRIDGE WELLS
WOLVERHAMPTON branches, or
By Mal Qrdar,

All kits are complete with compre-
hentive easy to follow instructions and
coverad by full guarantee.

Post end Packing Ins. 15 per kit.

TEGA TRANSISTORISED
SIGNAL GENERATOR
400k Hz =

modsiation. _
Siza: 148 x H»Sx!bmn.w-u
with Instructiona

OUR PRICE E8.97

" TE-20D RF SIENAL
GENERATOR

SUIBASTON MBS ourtput. Xial sockst
los calibrgtion. 220/240V u.c.
Brand Ndr with instructions.

Bz 140men = 216mm x TT0mm,

OUR PRICE£22 60 ins. reiP s0p

NEW GOLDRING G182 KiT

Balt-drive 2-apeed turntable inkit
form completo with pick up arm
and head sheil.

UUR PRICE £16.9515s. par7sp

ADC33
Ocluze
24-hour

ng MW/FaM
waveabands. 180-minute aleep
timer. Buzzer alarm Tone control.

NOW DNLY £15.951ns.P & P£3
SPECIAL DFFERI CONVERT YOUR
STEREQ SYSTEM TQ 40 SOUND

Thisclever unit ensbies you 1o add -
40 2aund to your existing system.
c. with simole

datails, Usethisconverter
{together with 2 extra speakera} ta
achleve tha fentastic 4D quadro-
pRonic sound 1 The sttect of being
immersed withln the music
begomoes a thrilling new

7||l thuunu.u:-mﬂ i
VU METER TYPE 3

260uA Siza:33mm  20mm.
£1.25 PaPine 16p,

'ARF 300 AF/RF SIGNAL
GENERATOR

(2 year gusrentea).

Wa carry 8 tremandousronge of
both pocket and desk calculs—
tork from as little as £8.45
Owing to the demand it is nat
pessible to include them in this
advertisement. so send for cur
latest price list or call into any
branch.

OUR PRICE £2.95 AF35 Emirer amp!ifi
optianal extra :2385“.?5'.,';';‘.;."“"'”"' £
AF310 2 Mono Amplificr. . £7.8%
ELECTRONIC CALCULATORS | M150 Multivibrator. ... £218
M1302 Transistor tester. {933
M191 VU Mater £5.37
M39Z Stareo balance e £583

LF380 Quadraphanic device. £ 342
ATS Agtomatic light contrpl., £3.78
AT30 Photo ¢ell switch unit,., £6 68
ATS0 400V trizc light
d-mmulﬁud control..m.. L5186
triae bight

mer/wpeed control....... £6 78

A'rsn 1 channai tight control., £310.82
ATES 3 channel light controi. £18 82

| U330 Tremoto unit. £8.10

HF61 Diode delector.
HFES FM tranamirter.
HF75 FM receiver,
HF 310 FM tuner,.,..
HF325 Deluxy FM tuner £2633
HE330 Decoder IHF310, 25) £10.55
GF310 Sterva pre amnlllvev

for use with 2 x AF310...
GP312 Circuit boerd...

OUR PRICE £3.95 10, P&P S0

MINIATURE ORGAN

MUSIC MASTER AM100
Sp2nning

nearly two

FM TURER CHASSIS

Amplm.n.‘a tead mont amplifi
tte mont amplifiers.
'wwsv battery. Covers 88~
Hz. Resdy built, rudy for use.
F-m vaiue for money.

OURPRICE £8.95 ine. PP 20p

LICSPRITE
Eunpuuq‘esﬂ' )@
‘asther waight A

($ o1} Dynamic
ster®o hexdphones
providing high quality
reproduction atabudget price.
Soft removable ear pads and
adjustable hosdband. Spesker
size:28mm.impedance: 8 ohms

with instructions snd leeds.
OUR PRICE E37 50 ins.Par sop

0-13000 Hx.

3
0uR PHICE £1.951ns Par 300,

334

e

This i Inﬂl’l.lmlrlt
will give hours of snjoyment
to all the family, Beautifully
finished. The Kayboard range can
be adjusted 1o be 1N tune with any”
_insttfument. Qparates from
internal 3V battery. Fitted with
onfolf switeh, viorato switch.
@arphons socket and externsl

3V D.C. socket.

Size 229mm x 127mm x $4mm

OUR PRICE£7.95 ins. Pa.P 505.

GPI04 Circunt BOMG. ceveme- oo
HFE3B0 lwivhf aerial amplifrer
HF395 broadband ayrial amp.
NT10 Slabuuod PoWeEr supply 5

£27

NT300 Sub«l-wd #supplye.. £1316
NT310 Pawer Supply 240 V AC

or2118V 0 C.at2amps [5.0¢
NT305 Voltage converter._. £.5.64
NT3I15 Power ggnly 240V AC

104, 5/t5V ., S00mA .., £1206

Amateur Electionics by Josty-Kir,
the profenionst book for the amateur
—covers the subiect from basic pein-
<cipals o advanced efectronic technig
ues. Complete with circuit bosrd for
AE1 10 AET0 listed below.

OUR PRICE £330 (no vaT)
Ins. PRP 25g plus VAT,

1ANIMEX anwuu DIGITAL

Stareo Adentor £5.95 extre
WALKIE TALKIES
SKYFQN NV

Superlow cost
transmitter!
recaivers 100MW
with callbuzzer and
on/aff volume
controi. 7transistors.
Talescopicrod
antenna.

OUR PRICE£31.50 )
per PAIRIns.P.&P 500

NOTUCENSABLE
INTHE U.K_

with iarge clear numbers, nlgm
light and "snoocze’ switch.
Artractively finished in white and
silver.

JOUR PRICE £7 50 Ins. P&P £1.00

Everyday Electronics, June 1975

AE1 100mW ouTput 5Tage...oe. £1.55
AE2 Pre-ampirtier oo ovr £
€208

£12¢

£1.14

£1.11

€108

EIAOE

105

Az':occmmn . £1.08

Also see previous page

ALL PRICES
EXCLUDE VAT
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SEW PANEL METERS ARE STOCKED AY QUR
3 LISLE ST., 311 EDGWARE RD.. & 152 FLEET
ST.,BRANCHES or order by post.

XTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. ]

USED E

: CALL INTO YOUR NEAREST
Over 200 ranges in stock—other ranges to ordar. Quantity discounts availahle. Send for fully ilfustrated brochure. I.AS“S BRANCH DR
- oy o — T - » r ek
CLEAR PLASTIG MODEL 5D840 “Ttemg with asterisk are Movieg Iron o o b e e SEND COUPON BELOW
Sizg: 85 x Slmen tvpe, all others ars Moving Coil ISize: 86 x 78mm FOR KEW 32 PAGE
Soua . .
CLEAR PLASTIC MODEL 50330 R | HI-F1 PRICE UST
A nlw sangoun" 5 g.:: CENTRAL LONDON
20 g100uA EE 481 OXFORD ST O 3t
: i £3.80 01437 9155
e T
- - O
SOmA | im0
S00mA _ _ § 31| EDGWARE RD. W2
Yape - - o 385 EDGWARE £D. W2
?éaogc - - g:g ?3 Encw;ruenn.wz
- REET ST_ECe
B o R 152/3 FLEET ST. ECA
WALE - 10 TOTTENHAM CT. RD.
50A DC £4,15 27 TOTTEMHAM CT. RD.
SV DC . _ 380 33 TOTTEMHAM CT. kD.
:ov gc(:: g: 42/45 TOTTENHAM CT. RO,
RIEE = 287/8 TOTTENHAN (7. RD.  01-580 0470
S0v DC . €50 . *fls0-
IIVDC . © €380  500mA AC .. *£3s0-
BAKELITE MODEE S80 Enfarged Window ] 34 sOUTH ST. kOM7oRD 20845
$iae 0 x 80mm 2057204 CHURCHILL WEST,

YVICTORIA CIRCUS, SOUTHERD 0702 612241
GLOUC_ESTERSH 1RE
16720, PEXM ST_ BRISTOL 0272.20421

KENT

53/57 CAMDEN RO., TUNBRIDGE WELLS
0892-23242

il LEICESTERSHIRE

45 MARKET PLACE, LEICESTER

VU Mater . . fas0

- SuA . - - am * 0S31.537478
MODEL £D107 EDUCATIONAL METER | 1o0aa” = - @i NORTHAMPTONGHIRE
Size: 100 x 90 x 150mm u.en_:e;ng terminals :&2 00 TR
A range of hi ali = 0-50uA - flas N N -
moving eo4 ol o 00 100uAZ 310 PTON  0634.35753
ideal school mcperi- - £ TTINGHAMSH!
ments and other bench mA ~ L2835 ()
applications, 37 misror 1.0-1mA ~ 288 S7 LOWER . Il
i PR ACTTS R = HOTTINGHAN 060248987
Wna O s SR o
2mal D D G = OXFORDSHIRE
o7 85 20VOC - _ r2a6 |IADC _ - fle WET . DX£ORD
100mA - - €285 50V BE e | a S T Meter tmAL  £340 | 16 WESTGATE SHOPPING mg::s s
L - B2 Bk B5|fe - 82 Wit an
a0 | 20mA - - £288 30vDC. | e | S0 BE T T Db SAAC. D I efian- STAFFORDSHIRE
€rmo | SOOmA _ . 28 S0OVDC_ D D@5 [300VDC- - €l 10AAC - _ cflao] 3o vTurre ERHAMPTON
! g T50mA €288 7SOV DC. O f2es 15V AC €150 20AAC . _ €30 0902.23364
L oC am | 1anC = gx:g — - 235 J3OVAC_ _ f3s0 30AAC _ . ° e -
- - - s (=X T
Wyge - I ogm JQUNCC T BR|Moc T - 2% Wil D BE [aarnciiRObi R e SURREY
A B e L) i o R SOV ACEE S R rim p 1046 WHITGIFT CENTRE, CROYDON
:;gvuc IS e ?wui;m_ £330 %: - - - g:g ] 01-581 3027
CLEAR PLASTIC MODEL M7 gSP e EE Sl B BEEE S STl 38740 EDEM ST., KINGSTON  0}-544 1271
Siza: 120x 110mm 3 ' B0A - - B 32 HILL §Y. RICHMOND 01-943 1441
BOuA - - . - = -
fT o — [ 100.0-100uAL 400
o CLEAR PLASTIE MODEL S0460 N o WAFIWICKSHIR
i e ceie0 o =m0 116 CORPORATION ST., BIRMINGHAM
Foens 270 , 021-234 2503
5386 010 = =
- 1538 £3.70 ALL BRANCHES OPEN FROM
= e e 92m to bpm MON. 10 SaT
.. - £5 36 £3°
PomA. . . s g;" OUR CUSTOMER
sooma oo % an SERVICES DIVISION athead office
;:% g T 43 g;g will answer all your epguirics —
- £5 . -l P
1ADC DD o - justting 03-200 1321
30ADE o5 o - onn :
;gs & = (st: - VUMt .. s Ig¥ B(t:: ey L 370 EXPORT Pernonat exparts
50V DG €836 — = ——— g 20V DC e e0 arranged for oyerseas visitors
150V be £535 INSURANCE POSTAGE S PACKING 15p savbC o . £370 SomVDC O Goods specially pached,
~ — i 1SVOC_ . 870 100myDC - insured and despsiched 16 all
240° Wide A F—H--ﬁii;ﬁ—-i_h—_--———-—-—— parts of the world at aminimum
g nss : | TO LASKYS CUSTOMER SERVICES DIVISION 1 PRy
B S e Audiotronic House, The Hyde. Landafi NWS BJJ. Tel :03-200 1321 AENEREAC ekl anater B
£6.50F & P 15p Please send me the following items e ey

MW1-3,80 xB0mm
E6-30 1n5.PEP 15p

I
1 (=] BARCLAYCARD
YAMABISHI VARIABLE | % SEess

WK SANKERS CARD. IN OTHER CASES
AND FOR AMOTIETS I EXCESS OF £30.
PLEASE ALLO'W THIE FOR CLEARANCE.

VOLTAGE TRANSFORMERS TOTAL PURCHASE PRICE (inc.lns P&P and VAT) 1 BEee=—

Excanam usiisy a1 low costInpur: | Please send me your Free 32-page price list — . Y ’ r::pz;o DOJ’dnr

HODE?&P a?i?'n%mhc I 1 enclose chegue = postal order mangy order ; e [l (EEETE caitinto any branch
ng. F T - —

A g0 o I wish 10 pay by Barclaycard/Access | r I NO DEPOSIT TERMS
A 28 a6 and my number is = —==——=———" | available on most goods
20 “3::3-:? §2°58 Name I for personal callers
40A 8560 £1.89 I Address : ACTErTEe thow PERSONAL aWiPpens

|

)
ALLPRICES |, .. | st
EXCLUDE VAT L Bogiercdin Eoglami b 14/347 12 Lows: trnvengs Piace Lonann SWIOEX  EEG g V11 Shange without netice £.50.6.

S S S S i S S — - S R S S — ——— S — :v’:’:m:ﬂ':wd“mmh
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| ENGINEERS "
CJL PRICES INCLUDE PAP AND V.AT.

AERIAL telescopic,15-120em. . . . . . £1.20
UOAEREAL, talescoplc , h and v swivel, 15-80cm. . £1.78
BiB HI-FI ACCESSORIES
[JCASSETTE TAPE RECORADER CARE KIT . . £1.95
[JCASSETTE SPLICING AND EDITING KIT . . £1.50
OHI-F1 STEREQTESTCASSETTE . . . . . £2.10
YOURSELF FOR A O}” TAPE EDITING KIT . . = =" ay [T
' DOGROOV -KLEEN RECCRD CLEANER e S ERE
WITH OEARPHONE , stethoscope style,8 ohm dynamic. £1.00
L] [HANG DRILL.(Leytool ), compact precision drill,
Do you want promotlon, a better job. 'l'h---w:l :]mlphl xuldeb t&’ nuccesa shomid be 5/16"chuck. Gears totally enclosed.S/L bearings. £2.99
hi ? 4New Opportanities’™ shows ri ¥ every ambitious engineer. NTE TED CIRCU!
oguh :’u:.t’n et Et‘l;em through & low-cout paasl o ESInIN Sipag g R Y ERbook J oo o e
¥ get ! now. No obligation and nobody will call OAUDIO POWER AMPLIFIER (National} LM380 £1.00
SR "f"‘“" S e you It could be the best thing son | -§ DAM.RADIO RECEIVER(RCA) CA2123E  £1.40
buy and ¥ou can pay-as-you-learn. ever i
1 DOF.M.STERE O DECODER (Motorol MC1310F £2,
\',--cu‘r OUT THIS COUPON mE. OTIMER(Signetics) RO NES:SS EO.'B.’g
S) CHOOSE A BRAND NEW FUTURE HERE! OVOLTAGE REGULATOA (Falrchlld)  uA7805  E£1.70
L& Tick or state subject of interesi: Post to the addics s below. OVOLTAGE REGULATOR(Signetics) NES50A  £0.80
OD.1.L.SOCKETS{Pk of 3) 8 or 14 pln £0,50
I l OXEYNECTOR.rapld connmect to mains-single/ muitiple
Elg;‘“‘ o o C"_r“;“l Radio and CIE“- AND GUILDS leacs.Built-inpisnc awitches feon & 13A fuse £3.20
l - ey . e Tk o l DLOCKFLE X RULE (Rabone Chesterman), 3m /107t
and Wiring O Eadio Servieing. ‘= precision pockat ruls.Easy to rasd, 13mm/]“wide
I " Maintenancs and m;ge:fm?nijins stee! tape ,Blade length lockable-power return.
Braahtamenship [ Bepairs B o A superb ruls . . . . £0.93
Electrical Transistor DOMICROPHONE, rlg-ntwolg'\l dynamlc.vmte start
' mmth;m.hes L TR e O g 2 M o I stop, 200 ohms, 100-10kHz,6mV average output . E£1.80
c - DMULTIMETER ,attractive deaign, Ydc-10,50,250
“‘B"“’ ¥ AND GUILD ot . ’ »20,250,
l Computer P 0 m;lrmhlhlioncsmd 2 ks I 1,000.Vac-10,50,250, 1,000. 15c-100mA _R-150x . £4.55
' Programming O Wiring O I OSIGNAL INJECTOR, audio througn video signals,
excallent for servicing amplifiers, radic & tv . . £3.52
DA:([%EEIJOMS?EE‘;TORIL $P9LLEGE [EEV 06 [JSOLDERING IRON,25 WATT (Antex)},X25,240V,
' T hI:FI::‘:) l Very low |aakage,1/8™ong ke bit (intarchangeabls) £2.05
e o e e e J3/32"cit €0.47 [13/16"bit £0_47 [ Element £1.10
I LA l MSTAND, ST3,HIgh grede base,chrome plated
POSTCODE «ooev e spring, sponges and accemadation for spare bits . £1.00
Other subjects [SPEAKER , minlatwe,75mm dla,8 ohms. . . £0.80
Mamber of 4. B.0C.

CILLTD.P.O.BOX 34.CANTERBURY.CT11¥YT

~ VEROSTR)

NGTH 86

ELELTRONIRET

Electronic fun for all ages
The most versatile electronics kits
All cornponcnu are beautifully encap-
sulated  in  unbreakable transparent
plastic blocks. Perfect connections are
made WITHOUT SOLDERING, SCREW-
ING OR WIRING
INCREDIBLE VYALUE. Build, dis-

munica- S %
tion problems with this mantle and rebuild projects any number
-Sl-lﬂﬂn Transistor Intercom system (1 master and of times and invent your own experiments.
8 Hobs), in robust plastie cablnets for desk or wall too.
mounting. Call/talkflist¢n from Master to Subs and COMPLETELY SAFE. Instructive and

Subs to Master. Ideally sultable for Bualneu. Sur-
gery, Bohools, Hospitals and Office.

FUN—aIl kits operate from 9v. battery

on one 9V haitery. Onfoff switch. Volume conml only. v >
Complete with 3 connecting wires cach S6ft. and VALUABLE MANUALS included with
other accensories. P. & F. @5p. ; every kit. No prev;ouls knovr(l_adga is
MAIN NTE M NEW MODEL raquirad, even with the largest kits.
!oAh:thrshl'—n;rszucoJ'ut plog In theomdnl KIT 2A—_30 projects £I10-45. Radios,

for instant two-way, loud snd clear communication. aleiﬁ!B.ﬂarms.mi_cruphon'es, morse, etc.
On off awiich sad volume control. Price 22874 KIT 3A_[00 projects £20-45. As 2A
per pair P & P. Top. plis electronic birds, cats, sirens, organs,

NEW! AMERICAN TYPE CRADLE metronome, guns, light and sound,

TELEPH"NE AMPLIF'ER burglar alarms, etc.

3ADX—I05 projects £25-25. As 3A plus
solar cell experiments and complete
sophisticated control panel; etc.

% 4ADX~-150 projects £33-95. As 3ADX
SLT plus Relay and Meter experiments; ion
95 rauon—-. , OUL-pUT—,
L VAT 06p fleld intensity—, volt—, resistance maters.
ammeter, illuminometer, etc. and many,
many more.

WIDTH 1-5™
Available from your Local Ratailer

0-1 and 015 pitch Vero Strip is

suitable for all applications where FeCrerE, f v el oy e S AT ke

Tag Boards can be used.

VERO ELECTRONICS LTD.

INDUSTRIAL ESTATE

CHANDLERS FORD HANTS. 189 KENSINGTON HIGH STREET, LONDON, W8

detached plug-in lpu-k.er Placing the receiver on
to the cradie actlvates a switeh for immediste
two-way convarsation withont holding the handset.
Many people can listen at a time. Increase emt:Ienc!
in office, shop, vm‘hhup Pertect for  conference™

calls: jeaves the user’s hands iree to make potes,
consult filea. No leng waiting, saves time with
long-distanice calls. OnfOff switch, volume. Direct
tape Tecording model at 21295 + VAT £1-04
E. & P. 85p. 10-day price refand guarantee.

WEST LONDON DIRRCT SUPPLIES (EE#)

ADD-CN parts and manvals available as
required.

The threa l:rlor kits include Eleec.
trical experiments too.

All prices m:iudo Battery, Manual,
YAT & p.

Chequo]? O (or ép for literature) to:

Sauslaction guaranieed
ELECTRONI-KIT LTD, 408 St.John's Street,
London, ECH. [01-278 4579)
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Bargains from our FREE Catalogue

20 large pages, filled with real bargains In transistors, i.Cs, com-

nants, equipment, etc. Send lamge S.AE, with 60 atamp fof your

copy of 6th Editlon by refumn, Meanwhlle, for prompt delivery
order from this manth's ad, NOW,

TRANSISTOR PACKS ALL AT 50p EACH
TESTED & GUARANTEED

B8 . 4 IN4007 Sil. Rec, Hie 6 Intagrated circuits

-PRE-PAK

Bargains in Semi-Conductors,components, modules & equipment.

challenging values !

STIRLING SOUND AUDIO MODULES coms to you as baslc
units assembled on P.C.Bs bling you to add required com—
ponents [n layouts of your own choice, Modules afe tested and
bozed befare d. hed and include well printed Instir .

PRE-AMP TONE CONTROLS

P |l ; tane control

diodes. 1,000PtV 4 gates BM 2
1 amp. plastic ] 2filp ﬂona BMCB4Y

B | () Reed Switches, 1 Ha 2 la:l?rLs;:'I’anE?nhrv
long §~ die. Hignh- PiasticTrans|stora
speed P.O. type HES 4 D

Has lm Mixed Diodes, Sil.  Transistors
Germ. Gold bond- TO-S can comp. to
ed, efc. Marked H68
and Unmarked. HS6 4 40382 Type PNP

Has 30 Short {ead, NPN Sil. T 1y
Silican Planar Ex TO-5can comp. to
Equipment. Hes

UNMARKED & UNTESTED

B 50 Germanlum Tran- HS 40 250mVY  zener di-
illéoerF PNP, AF odes, At least 20
an

good,
HIS 30 Sllicon rectifiers
T50mA  astorted.
Top-hat type.
HM4 Is Power "Transis-
tors, PNP. Germ.
NPN Slticon TO3
n

Cai

He6? Io a818N Channel
FET's plastic case
type

BE6 G i DI-
150 gocs™min aine
€

typ

H& |0 Expeflmentar’s
pack of 1.Cs,
D.T.L. and T.T.L
(Sslome marked)

B3¢ |. Dicdes sub.
Ioo min. iN§14 and

INS18 types

PLASTIC POWER TRANSISTORS

8 WATT SILICON

Type Polarity Gain VCE Ptice

40N1 NPN 15 15 20p

40N2 NPN 40 40 30p

40P1 PNP 15 15 20p

40P2 PNP 40 40 J0p,

50 WATT SILICON

Type Polarity Gain VCE Price

NPN 15 15 25p

40 40 5p
15 15 29p
40 40 350

GENERATOR Mk. 2

1 for Colour T.V. allgn-
ment of 4 pattetns. Featuring piug
In IC's and a more sanslitive sync,
plck-up circuit. The case Is virtually
unbreakable—ideal for the engin-
eer’s toolboz—only measufes 3" x
51° x 3. Operates {rom 3 U.2 type
battarles (extra}.

93 Gt £9-93

TO CLEAR
H ds of various portable traneistor radio chassiz with FM & AM
tuning. Ideal for expetimenters. Components In going order, but no
Instructions of funing drives. A cheap way to makea portable. Each £

SUNDRY
[ Itor Discharge lgnitlon Kit £7-50. & assosted ralays £1:09,
Rev counter device (for cars) £108, U.H.F.fTV Tuner Units £2-50.
Technleal books including Newnes & Buttarworth, of all kinds.

TERMS OF BUSINESS

V.A.T. Prices shown do not Include V.A.T. This must be added to
{otal valus of your ordar Including postage at current rata.

- Mo V.A.T. on overseas orders. ]
POUTAGE Except where stated, add 20p for postage & packing in
U.K. O any diff belng ch d

dd £1,

ar refunded.
PAYMENT Cash with order, Chaque or money order. Minlmum
order value £1. You can alsc pay by ACCESS.
TMPORTANT —£very effort /s made lo ensure accuracy of prices
and, description at time of preparing this adveriisement and poing fo
prass. Prices ara subject [o alleration without notice.,

o R NoH20%M

222 224 WEST ROAD,WESTCLIFF-ON-SEA.ESSEX SS0 9DF.

TELEPHONE: SOUTHEND 10702) 46344,
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BlI-PRE-PAK LTD

WRITE ORDER SEPARATELY AND ATTACH COUPON iF REQUIRED

$8,100 Actlve tons control unit to provide bass, £1 60
ble, balance and voluma controls

55101  Pre-emp for ceramic cartridge, tape and £1 60
idlo

e
$8.102 Pre-amp for low gutput magnetic cartridge,

tapa and radic. With R.I.A.A. correction £225

+1dB at 1K

POWER AMPLIFIERS

S8.183 Compact I.C. amp. with 3 watts R.M.S. £1 _75
= s gl:tuut. Oporallng' vclu’luge 6to 22, Slzleg"xz"
$5.103-3 Stereo version of above using one I.C. on %
each channe| £3 25
$$.105 A compact and useful all-purpose amptifier
which will run excstlentiy on a 12V supply.
With 5 wait output, two make a good stereo £1 4 9.5
amp. Size 23° x 13° .
8S5.11¢  Simllar in size to $5.103 but with a 10 watt
output. Ideal for many domestic and small-
size P.A. applications. Oparates from 26 to £240
v .

$8.140 Excéllen!iy deslgned 40 watt R.M.S. (Inio
4 ohms) hi-fi amplifier. S/N ratic better than
75dB6. THD better than 0-2%. Fower require-
monh—'?SV. g.m wml; ob:lsd' ::r;tmledgg
connections. Two can be i1 o glve £
watls R.M.S. Into 4 chms £3 Go

BUILD A STEREO FM TUNER!

SSa G d tuning d with Y
engineered slow-mation drive in rupged
Bl T
= .F.C. facliity. Operates z
616V o £6 25

55292 \F, stage (with 1.C.) Pretuned. A_F.C. con- £5.25
nectlon. Cperates from 4-5 1o 14V
$S5.203 Stereo Decoder. Designed tor
use with $5.201 and &, this modufe can also
be used in n;‘ost mono FM tunlers. A LE\I’)
& . O ¥ -16Y. {]
dmg be attached. Opemiing voltage 5-16 £5 62

SPECIAL £5 MONEY SAVING OFFER
Buy all three modules for buliding & sterec FM Tuner (TotalIist
£17-21) and you pay anly £12-12

POWER SUPPLY STABILIZER

$8.300 Add this fo an unstabilised supply (say
typleaily 45V output) to obtaln a steady
powerful working output adjustable from 12
to 50Y. Essentlal on your audlo and special £3 a 25
systems. Money saving and very reliable

MAINS TRANSFORMERS FOR ABOVE

Add 350 per transformer for FIP

Type A 18V/1A (Suit $5.103) £1-50
Type B 25V/2A (Suit S5.110) £2-00
Type C 30V/2A (Suit $5.140) £4-50

Bridge Ractifiers—Type A 27p. Types B & C 38p

To BI-PRE-PAK, 224-226 WEST RD., WESTCLIFF-ON-SEA, ESSEX
Pleaseisand. .o 0500 SRSt S CrzansD P sl g it te atmle mie mimts ol .
I forwhich l enclose ............. e e T Tone et el Inc. V.AT. l

EES
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Everyday Electronics Classified Advertisements

RATES: t1p perword{minimum 12 words). Box No. 30p, extra, Semi-display—£7-50 par single ¢clumn inch, Advertisements mustbe prepaid
and, eddressed to Classified Advertisement Department, “EVERYDAY ELECTRONICS,"” L.P.C. Magazines Ltd., Fleetway House,

Farnngdon Street, London EC4A 4AD.

EDUCATIONAL

C AND G EXAMS

Make surs you succeed wilh an ICS home study
eoursa for é and G Electrical Installation Work &
Technicians Radio/TV/Electronics Techniclans.
Telecomms Techniclans and Radie Amateurs.

COLOUR TV SERVICING

Make the most of the current boom! Learn the
techniques of gervicing Colour and Mono TV sets
through new home study courses, approved by
Inading manufacturers.

TECHNICAL TRAINING
Home sludy courses in Electronlcs and Electrical
Enulneenng Maintenance, Radlo, TV, Audio,

Ing and Pr Also
llil-bulld radlo kits. Get the qualifications you
need to succeed
Free detalis from:

INTERNATIONAL
C_ORRESPOHDEHCE SCHOOLS,
Dapt 731, Intertext House, LondonSWB AU,
Or Phone 01-822 9511 (afl hours}

FOR SALE

MICROPHONES: AKG D103, £12-65;
AKG D202El, £43-45; AKG D130C,
£18-70; AKG DISUE, £20; AKG D224,
£55; Sennheiser MD211N "£49. 50; Senn’
heiser MID413N, £29-70. All brand new
and boxed. Send CWO fo J. J. Francis
(Weood Green) Ltd., Manwood House,
Matching Green, Barlow, Essex. Tel:
Matching 476.

WANTED

TELEPHONES WANTED, candlestck
qp,rezzo:lﬁlder {fereign and English}.

SERVICE SHEETS

e

BELL’S TELEVISION SERVICES fer
Service Sheéts, Manuals, Books on
Radio’s TVs etc. Service Sheets 40p
gIUS SAE. Free book lists on request.

ack issues of PW, PE, EE, TV avail-
able, cover price plus 9p post. SAE
with enqumes B.T.S. (Mail Order
Dept.), 190 Kings Road, Han’ogabe
Yorks. Telephone (0423) 55885

RECEIVERS and COMPONENTS

3 ASSORTED M.C. METERS E£1-30 (40p).
LARGE COMPUTE PANELS 35-50 Transais-
tors, Long Leads, (50p). COPPER CLAD
PAX PANELS 5;" x 5:' §55; 5. c.p. s," - 0
3—£1 12~ 12" &p TV,
COHVERGENCE PANEI.SZ:Amﬂ 3S|ugoed
Cuoils, 3 Slide Switches 11 w.w. Pots, 3 Carbon
Presents, 2 Ferrlte Chokes, ete. £1:20 c. p. VALU-
PAKS P9. 100 S/mica Capa T3p. c.p. P24, 100
Polyester Caps, Mullard C280 saries, £118, c.p.
Send 12p for lists. Refund on purchase. Tibs
ASSORTED COMPONENTS £2-29, c.p.
J. W. B. RADIO
2 Barnfield Crescent, Sale, Cheshire M23 1NL

Postage In Brackets Mail Order Only

VALVES. Radio, TV, Transmitting,
Industrial. 1930 1975. 2,000
stocked, many obsolete X’TB-TH4—2P—
N78 EBL1 EBLZI-TH41-PX4 etc. List
20p. We wish to purchase new and
boxed valves. Cox Radio (Sussex) Ltd.,
The Parade, East Wittering, Sussex.
West Wittering 2023.
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COMPONENTS GALORE. Pack of 600

mixed components manufacturers sur-
plug plue once used. Pack {includes
Resistors, carbon and W.W., capaci-

tors varlous, transistors, diodes, trim-

mers, potentiometers etc. Send £1+1
cw 0. to CALEDGONIAN CO

gONE . Strathore Road, Thornton,

MISCELLANEOUS

DIGITAL CLOCK CHIP, AY~5—12246

with data and circuit dxagram £3-6i

lus VAT. “Jumbo® LED digits (16mm
igh), e DL-747, only £2-04 each
plus VAT, §’05t free. Greenbank Elec-
ew Ch&cter Road, Wirral,

tronics,
Merseyslde L62 SAG.

s

GADGETS GALORE!!

J% READY BUILT 4 TESTED %
Signal Inlector £1-85 Signal Tracer £2-9%
Luglc Proba £4-45 Nolze Generator £5:95

Metronome  £3-50 Continulty Tester £3-35

Automatic Transistor Checker £15-28
Prices Include U.K. Postage and Batterjes
—Mali Order Only— S.A.E. list to.

G.K, SERVICES. (G2)
£3 Westdale Road, London SE1R 3BQ

BUDGET MINt AUDIO MIXERS

With Protessional Facilities. Slider Fadars
* Tone Centrols * Moniloring * V.U. Meter.
Mono or Stereo * Ready to use or Kiis. Detalls
Ref. EE

ARTRIDGE 21-25 Hart Road,
ELECTRONICS Benfleet, Essex

LOWEST COST IC SOCKETS. Use
Soldercon IC socket pins for 8 to 40
pin DIL’s. 50p for strip of 100 pins,
£1-5¢ for 3 strips of 100, £4 for 1000,
10p p&p for orders under £2. Add
8% VAT. Instructions supplied—send
sae for sample. SINTEL, 53¢ Aston
Street, Oxford. Tel: 0865 43203.

Ramstottom, Bury, Lanes, T 3036,
*—g'-‘ﬁ

PRINTED CIRCUIT COPPER CLAD
Single Sided. Quallly material. Flame retardant
to N,EM.A. Spec,

Paper Base (FR2) 116 x Tx 5, 3 for £1.
Epoxy Glass (FR4} 1/16 x T x §, 2 for £1,
Alse panals cut to your requirements, quotation

y refumn.
Prices In¢ciude P. & P. Cash with arder.
P. G. Oliver & Co.

4 Hearsall Lane, =
COVENTRY CVS5 SHH:=

——

SUPERB instrument cases by Baze!
manufactured from heavy duty P. VC
faced steel. Hundreds of Radio, Elec-
tronic and Hi-Fi enthusiasts are choos-
ing the case they require from our
range of over 200 models. Largest
choice at highly competitive prices,

why pay more, prompt dispatch. Free
literature  (stamp would be appre-
ciated). Bazelli, Department No. 24,
St. Wilfrids, Foun Lane, Halton,
Lancaster, LA2 6LT.

AERIAL BOOSTERS—H 30
We make thres types of aerial boosters BAS-UMF-
TV, BI12-VHF-TV, B1{=VHF-Radlo.
VALVES BARGAINS

ANY 5.58p, 10-T73p, 50-£3-39.
ECCSa2, EFB80, EF183, EFis4, PCC189, PCFeO,
PCFan2, PCLE2, CLH. PCLES/805, PFL20G,
PL36, PL304, PYB00, PYES.
gOLOI;!‘R TV VALVES—PIJHB PL508, PY500-

D eac
Prices exclude VAT, PAP 10p, SAE—leaflat

Eloctronic Mall Order Ltd, 62 Bridge Street,

al_RAMS

CONSTRUCTION AIDS, Screws, nuts,
acers, etc., in small quantmes
umininm panels unched to spec. or
plain sheet suppiied. Fascia panels
etched aluminium to individual re-
quirements. Printed c¢ircuit boards-
masters, negatives and boards, one-
off or smail flumbers. Send 6p for Hst.
CONSTRUCTOR SERVICES,
29 Shelbourne Road, Stratford-on-
Avon, Warks.

LOUD 6V SIRENS for burglar alarmsg,
etc. £1-20p, add 15p P&P. Micro
switches ftor door/window contacts,
10p. List 8p. Grimsby Electronics, 64
Tennyson Road, Cleethorpes, South
Bumberside.

I.OUDSPEAKERS

Speakers, kits and
cabinatsforD.LY.,
Hi Fi, P.A,, Disco,
etc. by EMI, Fane,
Goodmans,
Baker, Kef, Elac,
Richard Alfan,
Wharfedals, etc.
Send stamp for
freebocoklet "Choos-
ing a speaker'’
WILMSLOW AUDIO
Dapt. EC. Swan Works. Bank Sauare;

W’Imslow. Cheshire SK9 INF
Tel. Wilmslow 29599

——
MULTIMETER
Type U324 _
20,00002/V, &erlnad protecied,

a0, 600mA, 3A DC;: 0-3, 3, 30,
FGmA, 3A AC; 5 resistance
ranges to 5SMQ.d8s, —10to 4 12.
Size 1867 x 83 x 82mm. Supplled
complete with test leads, ellps
spare dlods and Instructions,

ONLY £i1 -00.
PC ETCHING KIT
Centalns 11b Ferric chioride. DALO stch-resist
pen, 100 £q ins copper clad board, eiching dish,
lbrul/a cleaner and Instructlons. £3-30

FERRIC CHLORIDE

Anbydrous to Mill-spec In duubl&sealed 1ib
packs. 11b #0p; 3lb £1 80: 10lb £4-70
VEROBOARD

100 8q Ins 01, 0-15 & 0-2” good-slze offcuts (About
B pleces) £1-15.

TRANSFORMERS
Minlature type, malns primary, lGOmA sec.
60-5V 85p; 9-0-9V 30p; 12-0-12V 95

Tib BARGAIH PARCELS

Confain hund §
switches + PC boards wlth tmns»slors and
dlodes, also loads of odds and ends.

GREENWELD ELEGTRONIGS [EE6]

S‘I SHIRLEY PARK ROAD,
THAMPTON 501 47X
Tel (0703) msm Also at 38 Lower Addlscombe
Rd, Crovdnn & 21 Deptford Bdy SEB.
ALL PRICES INCLUDE l’( VAT AND UK
PDSTAGE. SAE LIST, ENQUIRIES. CALLERS
WELCOME. -
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HOME SCIENTISTS
Gec the key to a FANTASTIC WORLD of
previously UNHEARD-OF-PROJECTS.
The NEW Boffin catalogue lists LOTS

of HIGHLY UNUSUAEL, LOW-COST
BARGAINS, READY-BUILT MODULES.
Hare are just a few examples, there are
stacks mare!
Dazzling MINI-STROBE (packet 1ize)
£2-30

PEOPLE DETECTOR £3.20
Big-Ear SOUND-CATCHER £3-20
Min| DREAM LABORATORY  £3-0

Den’t take our word for it though!
GET A COPY & SEE!
SEND ONLY 20p, and we'll RUSH YOU
A COPY (YOU'LL GET THE GOODIES’
JUST AS QUICKLY TOO!)

BOFFIN PROJECTS

4 Cunliffe Road, Stoneleigh,
Ewell, Surrey
(Mail Order U.K. Only)

BUHD T

TREASURE TRACER
MK "I Metal Locator

Varicap tuning
@ Brite.n’s best selling
locator kit

metal

® Welghs only 220z, Fitted with
Faraday shield.

@ Speaker and earphone operation

@ Knocks dowa to only 17in.

® Prebullt search ¢oif assembly

@ Theroughly professional finish
@ Aas seen on BBC1 and BBC2 TV
@ You only need soldering lron,
gcrewdriver, pliers and snips
S, @ Five transistor circult
Send stamped, addressed
envolope for leafiet

Camplete £40.90 Bultatesea £15-25
Post 60p : 92p VAT(8%) Post 605 . £1-27 VAT8%)

MINIKITS ELECTROMNICS,
6b CLEVELAND ROAD,
LONDOMN, E18 2AN {Mail order anly)

T L e e ez

PLEASE MENTION

Everyday
Electronics
WHEN

REPLYING TO
ADVERTISMENTS

e v s o o e

CAPACITIVE DISCHAR

ELECTRONIC IGNITION KIT

Sparkrite Mk 2 jm a nigh performance, high quality.
discharge. One Ignition Kystem.

Bucausa of the 3uperb dosign of the Sparkrita
cireuh it L ot th
CORTACt broaker. Thera is no misfirs D8cause contact
Bréskar bounce is dliMinated olactronically by a
rulsu BUPPrEssion Elreuit which pravents the wnil
iring if tha pointa bounce opsn at nIgh RA.P.M.
Contact bragher burn 18 climinated by raducing the
cunrent 1o About 1'80th of the norm. it will porrorm
equaily weil with new, old, or sven Baaly pitted pointe
and la not dependunt upon Itho dwell time of (ha
contadt Breakers far recharging the syatem.

Sparkrite incorporates @ short circul protecred
invarter which aliminates 1he probloms of SCA lock
on and tharefors oliml the o1 i

vVolad bext °F !

3 ;_nqv\ *ws

Er.\'uL by r-\u-d“"\
\-\o\'c«vvj Hfﬁaﬁw&_

THE KIT COMPRISES EVERYTHING NEEDED: Repdy

drilled pressad steel case coated in matt bisck spoxy
resin, ready drilled base and heatsink. top quality

the tranalaforn or the SCR (Many aw
gnitions are nct completely tosiproot in thte respucs.)

Spatketia can tharafore give you:

up to 20% batter tusl ilon, instant all o
slarting. clegner pluge—they Iaal Up to 5 times longer
without 3 tor higner top
spoeds. longar coil end batiery iife. effickent fuet
bBuming ano feés sir poliction. smoother unming.

S-year g tr and A
cables, coil connectors. printed circult board. nuty.
bolts. silicon gresss, full instruclions to make the

kit negalive or positive earth. and 10 page
Instryctions.
WE SAY IT IS THE BEST SYSTEM AT ANY PRICE.

continual pesk parformonce.
NOTE—FUEL CONSUMPTION:

Tne fitting ot & Sparkrite Mk. 2 ahould raduce fust
copsumplon although tho amount of the roduthon
wifl vary A feir eatimata of the 3avinQge which could

OPTIONAL EXTRAS

Eiactronle A.P.M, limiation

This can ba Included in the unit 1o pravent over RYVing .
A% advantage 10 mos! companrisa. hirc frmg, Mgh per-
formanca drivers. et

Ignition switch.

E
Gives instani changecver from ~ Sparkrite’* ignition 1o con-

¥ - D
#ny E-cylinder venicie. 15% Wmprovement
&Ny B-Lylincer vehicle, 20%. |

p
It jo WOMh romombwring that whis fual saving i
other advantages to bo

Imporant there are m.
gained from fitting a Sparkrite ignion ayatem.

gnition for pe wtatic
Hning. elc.. and will 183 gwitch 1ho ignition off complately
a3 & securlly device, switgh, 3.

Brackst gnd instructions. Gables excluged.

PRICES: D.LY, pasembdy kit £10-93~, Regdybuitunn£13-88~
(both o fit all vehictes with coildiatributor Ignition up te
8-cylindars)

Switch for instant changeover from ° Sparkrito™ ipnition
o conventional ignitien £2-1": fLP M. Emiing contrgl
£2-52° (fr8e in care on ready built unlt. deshboard mount-
ng an ki,

* includimg VAT, post and packing.

We can supply wnits for sny pelrci-engied vehicio (boat,
motortycle. mlc) with coilicontact bremker ignition.
Delails on request.

CALL IN AND SEE US FOR A DEMONSTRATION,

ELEZTROMGS TESIZT ASSOEIATES o wasau

ALUMINIUM
BOXES =

These project doxes are manufactured from

1“-3& aluminivm and come compiete

with 1ids and screws.

The prices shown includs VAT [a! 8%) but

18p should be eddec [0 the 1otal order value

for postage and packing.

Order Langth  Widih Heght  Price
Ko,  (in) ir)  Gr) finc. VAT

2 1 A

St

4 L]
4 3]
S 4
z Qi,
] 2
&

7

10 3 £1-14
Boxes can be made 1o any 8iza byt the mink
mum order for special sizes 12 500. Ganeral

1rads enquines walcome
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FLUORESCENT
LIGHT KIT __
i

-

p S e

You can build this reverse pofarity protected 12v. 8w,
Huerescent fight. You will receive all of the Necessafy parts:
white enamelied ready drilled metalwork, ready drilled
heatsink, printed clrcuit boerd. high guality components
and translormer, end caps and cable, the fucrescant tube.
nuts, boits and washers, etc. and simpls assembly instruc-
tions and operating Instructions.
When compiete Ihe light has a wide variety of uses such as
workshop and workbench ilumination, garage lighting,
emergency lighting, lighting for camplng, caravaning or
boating, as &n inspectlon famp and many more,
1t you can’t spare thr tg put the light together then we will
su;‘p(p:lgsil ready built (for 2 few extra pence).

I

Assembly kit £3-15 finc. VAT, post and packing).
Ready built £3-74 (inc. VAT, post and packing).
Diftuser 59p extra (Inc. VAT. post and packing).

LORDER NOW/

T: ELECTRONKCS DESIGN ARBOCIATES per EE. 6
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CRESCENT RADIO LTD.

11-15 & 17 MAYES ROAD, LONDON N22 6TL
(also) 13 SOUTH MALL, EDMONTON, N.9
"MAIL ORDER DEPT.

1l MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM). 803 1685

ABS PLASTIC BOXES
Handy boxes for construction prnlech
Monlded exiruslon ralls for or
oh.u-u panels. Fitied with 1mm tmm.

panals.
| 1005 =105mm X T3mm x 4fimm—5lp.
2006 =150mem X 74mam x 47mm = 68p.
1007 = 185mm x 124mom x 60mm =98p,
1091 =108mm x Tdmm x 45mm w=53p,
(slopieg front) Plus 8% VAT

CLEAR PLASTIC
PANEL METERS
Biz¢ O9mm x 40mm X 35mm these
meters require a S8mm  bole for
mouantiog.
ME¢ -ow &0 micro amp Full Scale
ME7 — 0to 10¢ micro amp ,,
MEE = 0to 300 mictoamp ,
ME$ ~O0to 1m/a "woou
MEL0 — 0to Jdmja T Ty

MPE]S = § to 100m/a woom
MEL4 =~ 0 to 500mfa oay, Ve,
MEIS = Oto l.mp PO

MEL7 = 0 to 350 velt.s A.C. Full Scale
ME]S m 45
MBI.D -

"

Meter
OTR FRICE i
?lnl 8% VAT

LOW VOLTAGE
AMPLIFIER

5 transistor amplifier com-
plets with volume control
is mitahle for 9V d.c. and
2.0. guppliea. Wil give
sbout 1W at 8 ohm oatput.
‘With high TMP (oput this
amplifier will work as »
record plaver, baby alarm,
atc., amplifier, n
Plus 25% VAT

LIGHT EMITTING
DIODES

TU 200 (Red) with Clip £2p each
Til 209 (Green) with Clip BSp each
TU 209 (Yellow) with Clip $0p each

Mlad 300 TOW2 Type 18p each
Plos 8% VAT
CLOCK CHIP

CT7001 MOS/LSI Digital  Clock/
Oatondar Chip plus full Circuits and
Intormatlon Leaflet .. =i 98
Circuits and Informatlon Shest 16
Lit704 Led Dlspiay for Bl:ov- £1-80

4 for 24-20
Plus 8% VAT

3 KILOWATTS
PSYCHEDELIC LIGHT
CONTROL UNIT
Thras Chanosl: RBass—Middle—Treble.
Each channel hay ity own sensitivity
control. Juat comnect the lnput of thiy
init to the Jondspesaker terminals of an
amplifier, and conaect three 2507 tp to
1000W lamps to the output terminals
of the unit, sad you produce a fascin-
ltlnl wu.nd-llght duphy {All guar-

ant
£|B-50 plus 38p E. & P.
Flus 8% VAT

POWER PACKS

PPl Bwitched 3, 4f, 6, 74 9 and 12
volt @ 3500 mja, with onfoff

Size~130 mm x 55 mm x 75 mm

PP2 Bwitehed 6-7p-9 volt Batterr
Elimlnator. Approx slze 8% x
23}® x 3}1". Ideal for casseite re-
‘corders. 2325 each

PE3S Car converter. me 12v Fos. or
Neg to = £-7}-8 volt. Basy to it
and transistor regulated

£5-90 each.
Flox 8% VAT

VEROBOARD
2} x 3¢
2 x5
3% x 3t
38 x5
17 x 2%
17 x 3%
17 x 8

Pin inscrtion tool 82p, Bpot fsce Cutier
45p, Pkt. 36 pins (state 1 or 13) 25p
Plus 8% VAT

10 INCH

DUAL CONE L/S
Manufactured by “ELlC“ 10 & very
high thes are
& resa] bargaln,

Spec: Biza=10" Dual Cone
Power=10" Watts

Frequency =40-12000Hz

Our Price £8-75 Plas 25% VAT

WIRE WOUND
VARIABLE CONTROL
2300hm approx diameter=1 inch long
Standerd spindie only £5p each.

Pluy 25% VAT

ALUMINIUM BOXES
Aletal Project Boxed give your work &
profesalonal finisb.

w " Price

L
AB7 28 51 1; Sdp
ABS 4 4 &3p
ABS 4 b ] li 54p
AB10 4 5i 1} s8p
ABI1L 4 2 @ 54y
ABY2 .3 2 1 ASp
AB13 8 4 2 88p
AB1 7 8 2% &4p
AB15 8 [3 3 S0
AB1S 10 7 3 21-25
AB17 10 4} 3 £1:02
ARB18 12 8 8 120
ABT9 8 a 150
All size arc approx and in inches.

Plos 8% VAT

BARGAIN PROJECT
BOX

A plastic box with moulded extrusion
rafis for PQ or Chamaly panels with
metal frent plate fitted with four
screwa (all supplicd)
An |deal box te give a small project
professional finish.
BI’ZE (internal} Blinm x 51mm x 28mm.
QUE PRICE 40p Flus 8% VAT

BARGAIN TRANSFORMERS
18 volt 500m/s
240 volt primary

Plos 8% VAT

CABLELESS
SOLDERING IRON
WAHL “ISO-TIP*’

+“ Completely Portable
% Bolders up 1o 160 jointa per charge
Re-charges in ita own stand
4 Fioe tlp for all types of soldering
Only 8" loog and welghs just 6 czx.
ur Price £6-75. Ploz 8% VAT
{Spare hits are available)

12.0.12 YOLT 500m/a
240 VOLT PRIMARY
TRANSFORMER

approx, size = 80mm x 40mm

x 80mm. Fixing centres—7Smm.

A REAL BARGAIN AT 4£1-20 each.
Plon 8% VAT

LOW NOISE

LOW PRICE CASSETTES
Good quality tape {n well made screw
type casseite

C60 =31p
C90=42p
0120 ~53p
109% discount on ten or mort casscties
of one typs Plos 8% VAT

U.K. CARR. Bend 30p for s
20p unless otherwiss CRESUENT
atated CATALOGUE

All pricea arc exctuding VAT, Please
add to each ftem the VAT rate in-
dicated to all orders

IMPROVE PETROL
CONSUMPTION

Fit the brilliant
New Scorpio Mk II
“Dual Polarity’
Capacitive Discharge e
Electronic Ignition = =y
System. Suitable for b
all cars with
coll/distributor
ignition up to eight cylinders.

* Genuine improvement In overall pefrol consumption (Indapendant report -
clalms at least 8 — 10%Q).

Much easier cold weather starting, less strain on your battery.
‘ Less uss of choke — Increase enmne life.
* Smoother running at lower revs. — makes your four cylinder car feel Hke
a six cylinder.

TOGETHER WITH THE FOLLOWING “SCORPIO™ MK ll PLUS FEATURES
NOT PREVIOUSLY AVAILABLE WITH OTHER MAK
* Only one madel used for both positive (+) and negallve(—) earlh vehlclu—
if you change your car, you can y yo lo'". No need to
specliy vahicle pnhrlty when ardering.
* Thete is a 6 voit modal available,
* Specially suppressed asalnst radlo Interference (can he troublesome with
electronic ignition systems),
* Retalns your original contact-breaker points, which last their mechanlcal
IHe— ng polnts burn.

* WIII drive electronic tachometers.
PRICE for complete "*Scorplo® MIL il unit, lully tested and ready for Immedlale
installation, with easy to follow Ty
;ré%ﬁacklng free — UK only) PIEASE STATE WHEI'HER 12 VOLT OR & VOLT
For the D.1.Y. Man, thara is a complete kit of parts available wlth zasy to foflow.
compmhenslve Inatructions. PRICE ORH £10- 85 (ndu IN V.A.T., post a

packin free — UK only). THOUS. A LL
ARG, g 5. only) USE, FU
Please forwsrd 1 d add

P lop for our FREE Inlerestlng broehure—
Electronic Ignition — How It Work! & tal reyitand | d price list.

ELECTRO SPARES, Dept. E.E., 288 Ecclesall Road, Sh-ﬂleld S11- SPE,
-I'iphonn —Shefficld (0742) 663288

340

| -
BINDERS FOR E.E.

Why not keep your copies of Every~
day Electronics neatly on the book-
shelf?

You can with an E.E. Binder. Finished
in orange with title and volume on the
spine these hardback binders protect your
issues and, with a yearly index, provide a
means of quick easy reference.

BINDERS FOR VOLUMES 1 to 4
(state which), £1 85 each.

INDEXES FOR VOLUMES 1 and 2
(state which) 30p each.

Both prices include postage.

Send cheque or P.O. to Binding Depart-
ment, Everyday Electronics, Carlton House,
Great Queen Street, London, WC2E 9PR

evervday




ways to
engineer a
better future

echoed by two colleagues who recently commenced the course’’.

Student D.I.B., Yorks.

*Completing your course, meant zoing from a job 1 detested to a job that
1 love, with unlimited prospects”—Student J.A.O. Dublin.

“My training quickly changed my earning capacity and, in the next few
vears, my earmings increased fourfold”. Student C.C.P., Bucks.

FIND QUT FOR YOURSELF

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareerfora
better future.

Tick or state subject of interest.
Post to address below.

}é—-ﬂlﬂ' OUT THIS COUPON——ﬁ—j
1

1 POST TODAY FOR A

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

1 BETTER TOMORROW

l’l‘o Aldermaston College,

IDept. TEE 06, Reading RGT 4PF.

ELECTRICAL Practical Radio & Construction
ERGINEERING Electronicy {with Surveyor's Insi. = I
City & Guilds scld-build kit) ] Clerk of Works
Wiring and Radlo Amatcurs” Diploma O
- Installations Examn 0O C. & 6. Boilding
A BETTE G G Blecteleal g::z-;’l-xg“ﬂm E I
ech-Pritary ELECTRONIC g
R ‘m Qe Electrieal Eng.[1  ENGINEERING ﬁi‘;:f:é c{‘:‘ﬂ&’;ﬁ G
gen. TFlectrovic o ting & A'h' Con- I
-Eng. ditioning
amovomon om0 S, O
R e troics (with kit)  E]  Joinay ml
ceirtes :
Touied Bartificaten’ [ AGRICULTURAL Bli‘l,‘,ii‘.‘f,.: i} I
I ftcruiﬁ_;\m Engin- ERGINEERING Plumbing a |
*® £ S #
B C.E.T. (Part 1} 0
find out how oo wamame RSO GRS O
ﬁh—ve.- G'ﬂild‘l Aute ‘Aecomntaats
° * * P“m:‘i?c'm 0o MECHARICAL Works Mix?uaxementn I
P ENGINEERING et cte. o
Industry a Socigty of
I MAA LML Enginesrs ]
Manigement Inat. Enginecry and
Diploma : 0 g"‘klg‘“‘m i 55} I
That’s how long it will take you to fill in the coupon. Mail it today and e e e M =
we'll send you full details and a free book. “]"eggave successfully trained I_\uwnl)ieae] fain. K H I
thousands of men at home—egquipped them for higher pay and better, more tenancs 3 Grer) Divsal
interesting jobs. We car do as much for YOU. A low-cost home siudy g‘:,';:j;f:,‘:‘;:::?mﬂ L LD G.C.E I
course gets results fast—makes learning easier and something to look Garage Manage- DRAUGHTSMAN- T ;
forward to. There are no books to buy and you can pay-as-you-learn. Imm ] ﬁ =4 —58 0’ & A’ I
- n, . . titute o
Why not do the thing that really interests you? without losing a day’s Engincering a. | L P
4 2 : MMOUNICA- 3 |Level Subjects
pay, you could quietly turn yourself into something of an expert. Complete l e = Dranghlsmenl® o !
he coupon (or write if you prefer not to cut the page). No obligation ag.l:ld Gty & Guilds Goneral Draughts- —over 10,000 I
nobody wifl call in on you . . . but it could be the best thing you ever did. Iliou (o1 ] Group Passes! |
3 Drauz}atsmnnshi_p j
Others have done it, so can you D ALY Technical Drawing [0 Lo I
Gen. Radio and
“Yesterday 1 received a letter from the Institution informing that my Lo e l
application for Associate Membership had been approved. 1 can honestly Maintenanec and Tnstitute of
say that this has been the best vaiue for money I have ever obtained, a view I REpEs IR ins I

These letters and there are many more on file at Aldermaston College,
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 opening up new opportunities for yourself, It will cost
you a stamp to find out how we can help you. Write to

ALDERMASTON COLLEGE

Dept. TEE 06 Reading RG7 4PF.

INAME....
ADDRESS

IOTHER SUBJECTS ..
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LARGEST SELECTION OF ELECTRDNIC\ l +3
COMPONENTS AND EQUIPMENT. 13
LOW PRICES- MEAN LESS VAT. gh - )

You can buill the Texan and Stereo FM Tuncr | IOFYTSLT -V ]I A (Y
MULTIMETERS N

TEXAN 20 + 20 WATT IC STEREO AMPLIFIER

| carrfpacking N
I : A—— ‘ Udsod 20k RV © ] FREE:—
Features glass fibre PC board, Gardners low fleld transformar i B N SEND NOW FOR OUR FREE LIST NO. 36
6-1C"s, 10-transi ius diodas, eic. Deslaned by T phscas i Sbs
b . 10-transisters us dio GS. elc. Deslagn Y Texas -
TR e s Ly S b e
wit 1 is work, k&nd al s
neces‘:ary partg. Full Input and ';:omrol facliihes Stabillsed ' U4317 200/V with cage  17-00 | s
supply. Overall size 1537 x 23" x 6} malns operated. Free et A TOYV plus tran- NEW LOW PRICES.
porkstemeviih et £31-00 (Carriage 50p).  Sdfested | bz 2en v sius 1 EXTRA DISCOUNTS
OSC with case 28-00 | Semiconductors—Any one type or mixed SN74 Serios:
| HENELEC STEREO FM TUNER U#ST1 Laboratory meter £52:00 | °1C". 32—exira 105 125" oxtra 159 ; 100—extra 20%.
Features capacity diode tuning, lead and tuning mefer LI4312 20K Civ with case £10-75
l};\ldn'::atorr? s(ablIIseddpowe!rl"zftsply?rzlﬁzu:n::r:ltie:" U435 20K Qv with case £10:00 TRANSISTORS & INTEGRATED US:E
JURoSormancefentasan i L4317 20K v with case £47:00 | Tgq wyy ies™ 1C*s f 16 h
;!"“dl?;m:;ic s@;ﬁnfaﬁ?:l?:v?;?;ﬁ :{;:vl: tenkisleotil Vivics 20k0/V slim type  5-95 Ca<mnsoom““‘sirlef"slcms“}mm 25: :::h
£2| 00 C 50 {also built and THL33ID (L33DX) 2knfV ! Linear Op-Amps from 40p each |
( arrlage P) tested £24-95) | Rabust 7:50 | Slanstics Phase Lack| lg 3; RCA LinearIC’s; TO3 Powa
TPSSN 20k 0/V (Cese £2) 1075 | Devicesn an < I
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! | 15755 coarv a:50 | BCIOT anc ©BC range” from 12p
TW20S 20k0/vV 13-00 Plasghc Power 5ev|ce: Rectlfiers, Zener, Power Regula»'
NEW SPECIAL PURCHASE EMI SPEAKERS TWS0K 50k0 /v 18:50 | 440 1C’s and many others.
SI100TR 100k@{V¥ plus Diodes up to 10 watts
I MULLARD TYPE LPI179 AND SPECIAL trans|stor tester -50
LPI171 AM/FM TUNER MODULES | PURCHASE DIL SOCKETS
These two modules fogether form a high| 13 n. x 2 In NEW REVOLUTIONARY 12 ;I: {;D
aquality AM/FM tuner covering the long, medium | L. . |ycooakers SUPERTESTER 680R , _ | ¢ piN i /
and VHF broadcast bands. Requires only 16 (Carr.joackin P | 25 PIN £1-15 2
. resistors and capacltors and a switch to -8 9 BB0R Multi-tester 18-50 | 53 piN £1.25 7
A complete. Supplied with clrcults and spec. data | g?g;:_-g::ﬂna%ﬂ- ﬂé«; oM Clineialags NOMB TEST EQUIPMENT
1 watts rl ip maeter REX
'FP ”:‘.uvempe B7-108 MHz } 8 ohms twin cone £2°20 440kHz-28mHz 19-50 I Mod ilised s i
Bandwidih 300 KHz 450A Bulit In tweeter {TE6S 28 Range valve odel 35 Stabilised Power Supply
g?é:‘;'li'{';'no?g:g 8 ohms £1-85 ,{.Ilgég“” AT erata, = A’ :hon cine:ml?'plro%f p"awerdsunply ctieiwery up to 30 volts
Allﬁlllnullhrtesr;glde 4B - EW 15 walt 8 ohims with t'ljszggbiogms:nmm 18-95 | 3t71 Amo. Bulltn Volts aid ammeters _£‘34_QOI
udlo outpu m tweeter £6-25 ’ 40 Wi R i I
with bullt in tuning pang 350 20 wait 8. 15 ohm BSpoti e SN e Model ide Range Audio Signal
o Bandwldth 65 Kz pAthiCeetes #8:95each | sistor tester t9-5 | Senarator
Sensitlvity 1pV *Polished wood cabjnet °ﬁ3_gﬂ£me=|“' meter .35 A high stability signal generator using the fow distortion!
Built-in AGC LP11TY - £4-80 carr., etc. 35p each or *TT145 C:mpacl o Wien bridge principle. £34-00
f,‘;,,",';f,,‘f[ S &= 500 sair. Sstortester 1475 | Model 41 RF Signal Generator
i g’ulit:b?g Fatrite aerial £0-75 REA e f z%_oaks xf pois * 19 ﬁn\:’ergntﬁg Kl':z gg 220 MHz In 8 ranges. Built in AF
£4-00 each or £7-50 pair 2 625 llne receiver UHF StE:erA De-luxe sional T od. Qutput up to S0mV. £38 0
——Muihdmdules T | uansistorised  tuners UK | eSE4ga Minl-lab all In Model 42 Wide Range RF Signal
LP1157 AM/Type 2-50| operation. Brand new, {(Post ane tester 15-5¢ o
LPt18510-7 L.F. Unit 5-5¢| packing 25p. each). c:( -5 s:g?eoogoo .000KHz B Generator
! LP1186 10-7 F/M Tuner 5-85| TYPE A varlzbie tuning slow Carnr. ’
‘ Gofler Perm. F/M Tuner 4201 motion drive £3-00 R‘a‘ﬂ%‘, (";'r':"‘" cauitey 297 g:‘;;r:;gu:\fg R Rl 8 Bndas Hlohaitzr;n;;
‘ Amplifiers with contrats TYPE B 4-button push-bution | &0 CoIE §00 Lpo,e . =
| E1210 12 volt 24 + 2§ watts 8 ohms ?-5 slf#’uz“éhmls:l-ﬂ: e {carr. 50p) 375 | Model 43 RC Bridge
SACI4 Malns 7 + 7 watts 8 ohms 11-75 var|able tuning £2- 3
SAC30  Malna 15 4+ 15 watts 3chma 1495 Null indicating bridge for resistors and capacltors.
CAO33 9v01:|++ 13 watts B ohms 895 ey DReLE ol UHFQ‘!},E TAPE HEADS | Resistance range 10R to TOM +£2% at Centrzgsulsz
€A 0C0M 2ILIMEIS v alts Slohm STRTH0:50 PA-DISCOTHEQUE Marrfot XRPS[174 Track
EM and AM Tuners and Decoders 7 Q High 2t | Model 44 Inductance Bridge
FMS231 (tu 2) 6 volt fm tuner 7:95 | {GHTING EQU'PMENT Marriot XRPS/18 F Track
TU3 12 volt version (FM usa with Decoder) 7-95 Med. 3:58 | Measgres 1zH to 100H In 4 rangss +5% acturacy. Q
ggggﬂfﬁsm;:nlbacug&r :or Ty 312 volt ,'."33 : Marrelgt XRPS5/38 § Track op | Measurement from 0-1—1,000 £ 103, £34-00
volt sterao uner i B ' =
A1007 § volt MW-AM 495 Martiot XRPS/63 4 Track l Model 45 Direct Reading Fre
H HI 75 | g quency
ﬁ}gglgl\: :gl)‘:~I1n2“\:gﬁ:'é’llsf:glgs(‘:odev M S Marr?n! Erase Heads f | Meter
| forabove XRSP 17/18/36 (XES“) Bp | — ]
:5‘75 12 va:t Stereo decoder genaral = ManiniBXIZEmiTrlck TSDI 40Hz to 100 KHz in 4 ranges. Input from 10MV 1o 5V ‘o
| e T sl ot i U bt | i e 551 g0
| Power Supplies Mains Input | HRP §* gla Tt k ReclP ay  35p | Al models except Model 35 are Internally powered
(*chassis-rest cased) equipment. Liphting, mixing, | Eagen Type UL200 Erase 1-50 | from 8V battery (extra}. Carriage and packing all
nnc 5,7*;9\1 300 MA wlth adaptors 3.25! mlcrophones, accessorles, Mlnluturu Stereo Cas- models 37p.
volt 500 MA 3-20| speakefs, amplifiers, lenses, sette Rec/Play 2-25 — - - -
HCZMR 316ﬂ+19v woMA stabHised 5:50| etc., otc. 7 | ELECTRONIC FOOTBALL & TENNIS
P12y amp. 3 3-30) FREE stock lists (Ref. No. 18) | EXCLUSIVE o<1 777
*P1528V.  am o 330 R WITH THE s
*P1050 A 4.79| onrequestCALLINAND SEE | § WATT IC "V FABULOUS VIDEO POHT
B e o i
SEI01S 3/6/0132v. 1 amp stablilsed 12-75 ' | Special purchaso § watt output it ic bal FOOT L}
P10TS SRS 14101520 ame 4:20| 209 EDGWARE ROAD, 518 ohm Josd. 30 volt max. | '@ TENRIS @ ROLE i THE WALL on yous own TVI
SEBOCA 1-15 VOLT O—i-A stabllised 17-50' TEL. 01-723 8963 ?ﬁ. o LD "1” Jugt plug Video Sgurt |rt:) llhe a'er;al socket of y:}llrd'l'\f'
] 1 i
SINCLAIR MODULES & KITS £2-85. s s W o R L I ST
SINCLAIR PROJECT 80 Printed Circult Panels 50p. OUR INCREDIBLE PRICE
ST80 Steteo preamplifier 14-95 = s Bt
BRI £95  PACKAGE DEALS 8 DIGIT POCKET £3472 + VAT
2 g e {carr.Jpackg 3%p) ELECTRONIC =~ #
EaiaRNatTA s 525 Ni DEMONSTRATIONS NOW IN ALL HI-Fi
'Z5 Power Supplles for 1 o1 2 240 o ;1 %gg g-.lr,gg ;;: ;37005 CALCULATORS CENTRES
x 7 y
P o3 g PPtlee S Tabd fofy gy 21260 5T00 PZo-trans WA RRE e NOW OPEN—SUPERMARKET
t i o —
UV TR P B2 1:::.3 e R i e Cambridpe Kit £3-08 Come and browse round the new com-
STEREO DECODER S - = SR e ponents supermarket at 404 Edgware Road.
owor ; t t 7 i i
pzlzc?:pgw;":?,pm, ToTe 1ok o (post 20 pleisoliRieamo ST at P12 00 Bargains galore. Goodie Bags. Components,
{l] 5-45

p}
*Profect 605 Kit £19-35 (post 25p) ' Scientific Kit

Electronic Centres
404-806 Etectronic Components & Equipment 01 4028381] 1/ £iand

w
[/ 309 PA-Disco-Lighting High Power Sound 01- 723 6963 Electronics
E R 5 ' ¥ § 303 Special ofters and bargains store Centres Open
- Sam - §pm

Allmailto 303 Edgware Road London W2 I8W

£13-50 etc. WATCH FOR FURTHER DEVELOPMENTS !

Pricescorrect at time of preparation Subject to change without nolice £ 8O E
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