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) ROAMER
) NINE

WITH V.H.P.
INCLUDING |
AIRCRAFT

-

Nine Transistors, 9 Tuneable wavebands aa Roamer Ten.
Bulit in ferrite rod aerial for MW/LW. Retractable
chrome-plated telescopic aerial for VHF and 8W, Push
Pull output using 600 mW transistors. 8 Transistors and
3 diodes, tuning condenser with V.11.F. section, separate
ooll for aircraft, moving coll londspeaker, volame ON/OFF
and wavechange controls. Attractive all white case with

grille and carrying strap. 8ize 8} » 7¥ x 2§
approx. Parts Price List and Plans free with parts.

Total = ror & Tns. 44p
suiling  £6°99 &
Costs (+ 8% VAT 8sp) T & F £33

POCKET
FIVE

SPEAKER

3 Tunable wavebands. M.W.
L.W. and Trawler Raud,
7 stages, 5 transistors and

2 diodes, Total Bulld

ferrite rodurll.l attractive black P P&
and gold case. slun' x 13" £2 50

34" approx. Plans and Parts sop

Price List free with parts. (+8% VAT 20p)
(Overseas Beamail P & P £1:70)

\TRANSONA
Flv NOW WITH 3~

Everyday
Series

Build this
oxciting New
series ol designs

E.V.5. 5 Transistors and 2 diodes. MW/LW. Powered
by 44 volt Battery. Ferrite rod aerial, tuning condenser,
volume control, and now with 3* londspeaker. Attractive
case with red speaker grille. 8ize 9¥ x 53" x 21” approx.
Parts Price List and Plans free with parts.

l‘otll £2 95 P P & Ins. 36p

(Overseas Beamall
{+ 8% VAT 23p)

P & P 21-70)
E.V.6. Case and looks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod aerial,
37 loudspeaker, otc., MW/LW coverage. Push Pull out-

put. Parts Price Llul and Plans free with parts.
Total P P & Ins. 36p
BnMnl 3 6 (Overseas Beamail
P & P £1-70)

(+ 8% VAT 28p)

E.V.7. Case and looks as above. 7 Transistors and 3
diodes, 8ix wavebands. MW/LW, Trawler Band, 8W]1.
8W2, 8W2, powered by 9 voit battery. Push Pull output.
Telescopic aerial for short waves. 37 Loudspeaker.

Parts Price List and Easy Build Plans free with parts.

£4 08 PPa&lns 38p

(Oveneu
{+ 8% VAT 32p)

ROAMER EIGHT
Mk |

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI,
MW2, LW, 8W1, 8wW?2, 8W3
and Trawler Band. Built in
Ferrite Rod Aerial for MW and LW. Chrome plated Tele-
scopic aerial can be angled and rotated for peak short
wave listening. Push pull cutput using 600mW tranasistors.

S

cooo

(+8% VAT 21p)

)

3 NEW EDU-KIT MAJOR

$ a8

1; Completely Solderless Electronic Construction Kit

¢ Build these projects without soldering iron or solder

) proj g

‘ % 4 Transistor Earpiece Radio. % 5 Transistor Push Pull % Batteryless sta]l Radio.

) Amplifier m,,mc"o

:' 5 - @  Bignal Tracer. * 7 ‘l‘nmlm‘.or Loudspeaker : :':; isto: ; m::"u

Tans;

e \s o % Sigoal Injector. DRI Radio, e
‘F @ .o % Transistor Tester NEN-PNP. X pagmrnistor Short Wave L3 R DI L i
1: # 4 Transistor Push Pull * Electronic Metronome, % Audible Continuity Tester.
¢ Amplifier. “ Elect; Noise G * e Pre-A i

)
4' Total Building E‘;‘:sm M Componenu Include: 24 Resistors ® 21 Capacitors @ 10 Transistors @ 3}* Loudspeaker ® Earpiece
1’ £7.23 (Overoens Seamall @ Mica Baseboard @ 3 12-way conncctors @ 2 Volume controls ® 2 Slider Switches ® 1
¢ P a P £2:35) Tuning Condenser ® 3 Knobs @ Ready Wound MW/LW/SW Coils @ Ferrite Rod ® 64
‘) (+ 8% VAT 57p) yards of wirce 1 Yard of sleeving ctc. ® Parts Price List and Plans S5p free with parts.
$ -

9 Ew N Ew ROAMER

)

TEN Mk 2

WITE VHF INCLUD-
ING AIRCRAFT

Now with free earpiece
and switched socket.

10 Transistors, Latestd~
2 watt Porrite Magnet

udspeaker.
9 Tunable Wavebands,
MW1, MW2, LW, §W1,
lwl‘.‘ BW3, 'l‘r:wlu

Local

lhtiou slso Aircraft Band.

Built in Ferrite Rod Aerial for MW/LW. Chrome
plated 6 section Telescopic Aerial. can be angled
and rotated for peak short wave and VHF listening. Push
Pull output using 600mW Transistors. Car Aerial and
Tape Record 8ockets. 10 Transistors plus 3 Diodes.
Ganged Tuning Condenser with VHF section. Bepnnu
coll for Aircraft Band. Volume on/off. Wave Change an:
tone Controis. Attractive Case in black with silver block
ing. Bize 9” x 77 x 4". Easy to follow instructions and
diagrams. Parts price list and plans 50p free with

Total building coats
Scamail

" PPa&
{Overseas Ins, 52p
P & P £2:

(+ 8% VAT 76p)

Five uni
lulnuu master unit
oonstruct.

Components include:

'UDSPEAKER § Car aerial and Tape record sockets. Selectivity awitch.
Lo EA ll tnnnlswr- plus 3 diodes. Latest 4° 2 watt ferrite magnet
band: and Afr spaced ganged tuning eondnmer. Volumal
onloﬂ taning, wave change and tone
L,""",:,' &“Pﬁﬂ, Five. ( case 18 rich chestnut shade with gold hiocking. Bize 0 7
Bpeaker Grille and Tuning 4in. approx. Easy to follow lnnrncllonl and diagrams.
Total Building Costs Dial. Plans and Parts § Parts price list and plans free witl
£2-7 PP & lns. Price List frec with parts. { Total building costs Prum p
6p {Overseas Seamall (Overseas Beamalil £6 98
P& Pel0) § T4 F 4200

(+ 8% VAT 56p)

Wsavea. Sin. type
’ case in black with ted [rllle. dial snd

black knoba with polished metal inserts.
) Bize 0 x 5} x 34in. approx. Push puil
b ontput. Battery economiser switch for

extended battery life. Ample power to
’ drive a larger speaker. Parts price list
and plans free with parts

) TRANS EIGHT : rmassusrons ana s viones

6 Tunable Wavebande: MW, LW, 8W1, 8W2, 8W3 and Trawier Band.
Bensitive ferrite rod urla.l for M.W. and L.W. Telescopic aerial for Short
piun 3 diodes, Attractive

£4-48 ..

{+ 8% VAT 36p)
{Overseas Beamail P & P £2 00)

PP & Ins. 40p

ROAMER SIX

8 stages—46 t.

black knobas with polished metal inserts. Total
8ize 9 x 5} x 2%in. approx. Plans and bnlwnc
parte price lish free with parts,

NS

CASE AND LOOKS A8 TRANS-EIGHT

6 Tunable Wavebands: MW, LW, 8W1, 8W2.
Trawler band plus an extra Medium waveband for easier tuning of Luxnmbonrg.
efe. Bensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker
ransistors and 2 dlodes. Au.ncun black case with red grille, dial and

£3-98

(+ 8% VAT 32p) l’k l’l200)

i

. I aE I E EEEEEERER
u To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD, MK40 ISA ]
Tol.: 0234 52367. Reg. No. 788378,
u =
| enclose £.. A -] P P T X LT X LT T LT
o [
Name .......co.ccevrinnnnee
PP &I
(Overm:" &0 a | |
W OAGDress ..o

Tuning Cond: : 2 Volame Controls: 2 8lider Bwitchea:
Fine Tone 3* Hovln( gl}’.spuk‘ o er: ‘l‘ermlnsl !Mp Fefrlu
BRod Aerial: Batte: o

4 Diodes: Rulmn? Capacitors: Three Q” Knobu. Unlu
once constructed are detachable from Master Unit,
enabling them to be stored for future use. Ideal for
8chools, Educational Authorities and all those interested
in radio construction.

Parts price ilst and phnl free with parts.

'!oulbulmu £5 50 P P & Ins. 35p

(Ouneu Beamall
(+ 8% VAT 44p) L)

ADIO EXCHANGE

v Callers side eutrance “Lavells” shop.
% Open 10-1, 2.30-4.80, Mon.-Fri. 9-12 8at.

(Dept. EE4) B



HOME RADIO (Components) LTD , Dept. EE, 234-240 London Road, Mitcham,CR4 3HD . Phone 01-648 8422

E plo*
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HOME RADIO COMPONENTS LTD. of Mitcham are the people! | just don’t know
another firm that makes life so simple for their mail order customers.

First they devised a system whereby anybody who wanted to could have a
credit account and pay monthly, thus saving the cost of several cheques or
postal orders. Many credit account schemes are involved and awkward to
join, but with Home Radio Components you simply have to complete a very
simple form—not even references are called for. Then they send you a supply
of order forms and pre-paid envelopes—another worthwhile saving. Then
they really pamper you! They have installed an Answerphone system, so that
you can phone orders through, any time of day or night—Sundays included!
Very convenient—no wonder over 700 Credit Account customers use this
service.

Of course, to order your components you first need the famous Home Radio
Components Catalogue—just about the best catalogue of its kind you've
ever seen. It costs 98p (65p plus 33p for post, packing and insurance). But
Home Radio help you out even here—with the Catalogue they give you 14
vouchers each worth 5§ pence when used against orders, so you can soon
get the cost of the catalogue back, plus a bit towards postage! Just send the
coupon below with your cheque or P.O. for 98p.,

By the way, you'll find full details of the Credit Account system inside the
catalogue, together with the necessary form. And here's your bonus—once
you've joined the scheme you'll receive a new catalogue FREE each year.
Yes—Home Radio Components still know the meaning of SERVICE. To
prove it—send that coupon now,

r -— . L] L] — — — — — -— L} o L] ‘
Please write your Name and Address in block capitals '
NAME...
POST AND l
ﬁsp' plus 33p PACKING ! ADDRESS ... ... S 0
Send off the coupon today. It’s U 0
your first step to solving your |
component buying problems. T oo |
} HOME RADIO (Components) LTD., Dept. EE, (Regn. No
Yhe peice o1/ 960 appiles only 1o customers In the LK. 234-240 London Road, Mitcham, Surrey CRé 3HD  London 912966)
and to BFPO Addresses. E eEn SN SIS WS I D T EE WR G oGy o
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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.

11 MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM). 803 1685

ABS PLASTIC BOXES VEROBOARD ___
Handy boxss for construction projects. 1 | 18 | BT
lmld’.d:::ruhnnnnlorl’.c.u 2 x31 |T sy | o9 | 189
chassis panels. Fitted with lmm front -.Ag x5 M | 1%
pansla. 3% x 3% P ') %%
1008 =106mm x 78mm X 4Smm = §1p. 3 x5 15 o
1006 =160mm x 74mm x 47mm = 60p. 17 X' 2 | 1-08p ™ 0y
1007 = 185mm x 124mm x =00p. 17 x 38 | 146p | 1189 | 789
1021 =106mm x 74mm x 45mm = §0p. 17x6 | 188 | | 1-10p

pneping)frout) Pin insertion tool [ ]

Bpot tace Cutter &
CLEAR PLASTI% 36 pins (state -1 or 13} it
PANEL METER
Sise 89mm x 48mm x 35mm these 10 INCH

meters require a 38mm bhole for

DUAL CONE L/S
mounting.
MES = 0to 80 micro amp Full Scale

Manufactared by “ELAC” to a very
standard theso loud kers are

high !
MBE7 = 0to 100 misro amp ,, ,, a real g
MES = 0to 500 microamp ,, Bpec: Bize=10” Dual Cone
ME9 = 0to Ilm/a P Power = 10" Watis
ME10 = 0 to Sm/a e uency = 40-12000Hx

MEIl = 0 to 10m/a o Our Price 8878

ME12 = 0 to 80m/a "
ME13 - 0 lo 100m/a .o WIRE WOUND

= 0 to 500m/ P
MEL5 = 0 to 1amp ol VARIABLE CONTROL
ME18 = 0 to 50 voits 2500hm approx diameter =1 inch long
ME17 ~ 0 to 300 volts A.C. Full Beale Standard spindle only $5p each.
MELS = 48" Meter .

=
R Stae ALUMINIUM BOXES
OUR PRICE Metal Project Boxes give your work a
professional finjsh.
L w H Price
AB7 28 5} 1} g'
ABS 4 4 1
LOW VOLTAGE Am o 1oa L
AB10 1
AMPLIFIER AB11 ¢ i: L a:
5 transistor amplifier som- AB12 3 2 1 45p
plets with volume oontrol, AB13 6 Kl 2 689p
is suitable for 9V d.c. and ABl4 7 5 24 B4p
a0, supplies. Will give AB15 s 6 3 99p
about 1W at 8 chm output. AB16 10 3 2135
With high IMP input this AB17 10 44 3 2102
amplifier will work as a AB1S 12 5 3 £1-20
record player, badby alarm, AB19 12 8 3 £1-50
ete., amplifier. aw All size are approx ana in inches.
LIGHT EMITTING S. G. BROWN
DIODES (%D ‘DIPLOMAT"
T 209 (Red) with Qlip 28y each

aa HEADSET
Erge Uy % g“o'. — Finest quality British made Light-

10p :: ;nl‘ht Headphoaes. -
LED READOUTS tranaducers.

Specification :—
DL707 ‘3 Character 14 Pin Dil Ww—&l].m CPS.

0
DL701 As above but +1 292 itive,
DL747 -6 Character .. 82 at -001MFD per earpiece can be re-
Minitron garded as 180K at lkos.
41
[13

3016 7 Begmnent 16 Pin Dil .. 81-18 | Weight—3:50s. (88 grams).
015G As above but 1 18 | ABargainat £ .98 ecachaet
CLOCK CHIP
OT7001 MOS/LSI Digital e

Taformation Leatier o Creuts o SOLDERING IRON
mul:uml;mo&am nl‘:‘ WAHL “ISO-TIP’

Or 4 for 88- : mz:-lnplzml;l:lnupum
* ;m;n '!orlz.llnté':mm
3 KILOWATTS

PSYCHEDELIC LIGHT | 3. 50, seger 2 meishe fost 0 o2
CONTROL UNIT (Bpare bits are available)

Channel: Bas—]

12-0-12 VOLT 500m/a
240 VOLT PRIMARY

CABLELESS

1000W lampe to the output terminale TRANSFORMER
Gk m. o oy, produce s fasolr . Fising. e
S ayundlight display. (All guar | | REAL BARGAIN AT 4190 cach.
£18:50 plus 3%p P. & P. LOW NOISE
LOW PRICE
POWER PACKS CASSETTES

PP2 Switched 6-7¢-9 volt Battery Good quality tape in well made screw
. Approx sisze 23" Xx

Eliminator. type
91" x 31°. Ideal for cassette re- Presented in single plastio cases.
corders. 8888 each. 080 - 81p

PP3 Cuar couverter. From 12v Pos, or c(g:“'
:’w-t-ﬂ-ﬂvdt. Easy to fit 108 di 4on tenior

CJL PRICES INCLUDE P&P AND V.A.T.

RIAL,telescopic,15-920em. . . . . . £1.20

CAERIAL,telescopic,h and v swivel,15-80cm. . £1.78
BIB HI-FI ACCESSORIES

OCASSETTE TAPE RECORDER CARE KIT , . £1,95
[OCASSETTE SPLICING AND EDITING KIT , ., €£1,50
DHI-FI STEREOTESTCASSETTE. . . . . €£2,10
OI"TAPEEDITINGKIT . . . . . . . . E£1.35
DOGROOV-KLEEN RECORD CLEANER ., . £1.85

OEARPHONE, stethoscope style,8 chm dynemic. £1.00
OMAND DRILL.(Leytool ) ,compact preclsion drlll,
$/16"chuck .Geers totally enclosed.S/L beerings. £2.99
INTEGRATED CIRCUITS
OAUDIO POWER AMPLIFIER (Nationai) LM380 £1.00
OA.M.RADIO RECEIVER(RCA) CAJ123E £1.40
OF.M.STEREO DECOOCER (Motorola) MC1310P €2.80
OTIMER (Signetics) NESSSV  £0.78
OVOLTAGE REGULATOR (Felirchtid) UATB805 £1.70
OVOLTAGE REGULATOR (Signetics) NESS0A  £0.80
0D.1.L.SOCKETS (Pk of 3) 8or 14pin  £0.50
[OXEYNECTOR.rapid connect to mainas-single/ multiple
leads . Built-Inplano switches neon s 13A fuse £3.20
DOLOCKPFLEX RULE (Rabone Chesterman) ,3m/10ft
precision pocket rule.Essy to reed, 13mm/}"wide
steel tape.Blade length lockable-power return,
Aswperbrule . . . . . . . . « « « £0.93
M ICROPHONE , lightweight dynamic,remote stert

stop, 200 ohms, 100- 10kHz,6mV average output . £1.80
OMULTIMETER , attractive design, Vdc-10, 50,250,

1,000.Vec-10,50,250, 1,000.idc-100mA.R-150k . £4.95
OSIGNAL INJECTOR, sudio ‘trough video signals,

WA

excellent for servicing amplifiers,radio & tv . . £3.92
[JBOLDERING IRON ,28 WATT (Antex) ,X25,240V,

Very low leakage,1/8"long life bit(Interchengeeble) £1.85
03/32"bit£0.45 O3/16"bit£0.45 OEiement £0.95
[JSTAND, ST3,High grade base,chrome plated

spring, sponges and accomodation for spere bits . £0.95
[ISPEAKER ,miniature, 7Smm die,8 chme. . £0.80

=T
C!J|L | cstro.p.o.BOX 33,CANTERBURY.CT11YT
|

YOUR GAREER in
RADIO &
ELEGTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especiall

for the CITY & GUILDS EXAMS (Technicians’ Cerﬁﬁ!
cates); the Grad. Brit. LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Cartificates; the
R.T.E.B. Servicing Certificates; ctc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with u“u_lpment.. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio & Electronics School, Dept E.E.C. 45
P.O. Box 154, Jersey, C.I.

Please send FREE BROCHURE to

NAME Block
ADDRESS  ...oooiiinniiiiiiiiniiiininertnetieessssesennnnabeneeeeenesesnnns Caps.
Please

8390 each of one type

U.K. CARR, V.A.T. Bend 30p for a
16p unless otherwise 8% VAT to be added CRESCENT
3 z(.d B to all orders CATALOGUE

170

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
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Sinclair
Project80

For elegant, versatile, stereo hi-fisystems
designed and built by you!

until recently, if you wanted a first-class hi-fi system you
had two waystogetit.

You could buy theindividual electronic components
andbuilda system from scratch. If you were an electronics
genius - fine.

Or you had to buy ready-made units. Expensive - and
dull. About the only creative pleasure you'd get would be
matching your amp and your speakers, or making your
speaker enclosures.

Sowhat'snew?

A comprehensive hi-fisystem, combining the
enjoyment and satisfaction of build-it-yourself (without
too muchstruggle) ... areal value-for-money feeling...and
results of the highest quality.

It’s the new Sinclair Project 80.

How does Sinclair Project 80 work?

Project 80is a comprehensive set of hi-fi modules, or
sub-assemblies. Amps...pre-amps...FMtuner... stereo
decoder...control units...everything you needto
assemble hi-fi units. They're all designed to look alike and
they're all completely compatible with each other. Simply
decide on the specifications of the unit you want tobuild...
buy the necessary modules ...connect them...and

house them.

No needto buy everything at once for your eventual
set-up. Allthe modules are designed so that youcanaddto
them as your system grows - whether or not it's basedon
Project 80.

This applies to refinements, like filters ... to up-grading,
adding a second set of amps, say, for greater output...or to
real innovation, like quad. (Add a Project 80 quad decoder, a
power supply, a pair of amps, and a pair of speakers -and
your stereo’s gone quad.)

Is it difficult to build?

Not at all. The modules are complete in themselves. All you
do s connect them to your turntable ... your speakers...or
to eachother.It's absorbing, but if you can solder wires to a
S-pIn DIN plug, you can build acomplete system with
Project 80.

Everyday Electronics, April 1975

Andif you're not so hot with a solderingiron? Use
Project 805. Project 805 uses Project 80 modules, but
provides special clip-on tagged wire connections -
absolutely no soidering required.

And, of course, both Project 80 and Project 805 come
complete withinstructions for easy, step-by-step assembly.
But if you do runinto problems, just call our Consumer
Advisory Service who are always happy to heip.

OK.Where do|1go from here?

Over the page! There you'li see for yourself the exacting
specifications to which Sinclair Project 80 modules are
made, and you'll see some suggested systems,

As you skim the suggestions, remember all Project 80
modules are backed by the remarkable no-quibble Sinclair
guarantee. Should any
defect arise from
normal use withina
year, we'll service
the modules free
of charge. What
couldbe fairer
thanthat?
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Choose the Project 80 modules
thatareright for you.

Project 80 pre-amp/control unit

The control centre of Project 80.
Withits distinctive white-on-
matt-black styling and plastic
controlsliders, it's a pleasure to
ook at, as well as to use.

Specification

(9%1Nnx 2N x 34 in.) Separate
shder controls on eachchannel
for treble, bass and volume.
Inputs: PUmagnetic - 3mV (RIAA
corrected), ceramic - 350mv;

Project 80 FM tuner

Excelient reception from a tuner
only 34 inlong x ¥ in deep!
Styled to match Project 80
control unit

Specification
{3%2iN X 2iN x 44 in.) Tunes 87.5 MHz
t0 108 MHz Detector:IC balanced

Project 80 stereo decoder

Designed for use with Project 80
FM tuner. Sold separately to

Project 80 active fliter unit

Eliminates scratch and rumble
(high and low-frequency noise).

172

Radio 100 mv, Tape 30 mv.
S/Nratio: 60dB. Frequency
range: 20Hzto 15kHz +1dB.
Outputs: 100 MV and tape plus
ABmonitoring. Press buttons
for PU,radioand tape.
Operating voitage: 20V - 35V,

Price. £13.9S + VAT

coincidence (IC equivalent to 26
transistors). Oistortion:0.3% at
1kHz for 30% modulation.
Sensitivity: 5 pv for 30 dB signal
to noise Output: 100 mV for 30%
modulation. Aerialimp: 75 Qor
240-3002.Features: dual Varicap
tuning, 4-pole ceramic fiiter,
switchable AFC

Operating voitage: 23v-30V.

Price: £13.95 + VAT

keep down the price of amono
FM system, but aiso to make the
stereo decoder available for use
with existing mono FM tuners

Specification

(1%inx2in x%1n.)11C equivalent
to19transistors. LED stereo
indicator glows red

Price. £8.95 + VAT

Specification

(4% inx 2in x % in.) Voltage gain;
-0.2dB.Frequency response:
filter at zero: 36 Hz - 22 kHz; HF
{scratchiout: variable 22 kHz2 to
$.5kHz,12dB/octave slope; LF
(rumble) out: -28 dB at 28 Hz,
9dB/octavesiope.

Price: £7.45 + VAT

Project 80 power amplifiers

Two different amplifiers,
designed to be used separately
or combined, with Project 80
modules or as add-ons to existing
equipment. Protected against
shortcircuits and damage from
mis-use

240 specification

(2vainx 31N x ¥4 in.) 8 transistors.
Input sensitivity: 100mv
Output: 12 WRMS continuous
into 8 Q135 V) Frequency
response: 30Hz - 100kHz - 3d8.
S/Nratio:64dB Distortion: 0.1%

Power supply units

Range of power supply unitsto
match desired specification of
finalsystem

PZS Specification
unstabilised 30V output.
Including mains transformer.

Price: £5.95 + VAT

at10winto 8{2 at 1 kHz. Voltage
requirements: 12V -~35V.
Loadimp:4 Q2- 152, safe onopen
circuit. Protected against short
circuit.

Price: £5.95 + VAT

260 Specification

(2% iN X 3% IN X % in) 12 transistors.
Input sensitivity: 100 mv - 250 mv.
Output: 25 W RMS continuous
into8Q2(50V) Frequency
response: 10 Hzto mére than
200kHz +3dB.S/Nratio: better
than70dB Oistortion:lessthan
0.1%at12winto4QQat1kHz
Voltage requirements: 12V -50V.
Loadimp:4 QQmin max safe on
open circuit. Protected against
short circuit

Price: £7.45 + VAT

P26 Specification
Stabilised. 35V output. Including
mains transformer.

Price:£8.95 + VAT

P28 Specification

Stabilised. Output adjustable
from20Vto60V approx.
Re-entrant current limiting
makesdamage fromoverioad or
evenshorting virtualiy
impossible without mains
transformer.

Price: £8.45 + VAT

Project 80 SO quadraphonic decoder

Combines with and exactly
matches Project 80 control unit
for true quadraphonics. This
unitis basedon the CBS SQ
systemandisacompiete
quadraphonic decoder, rear
channelpre-ampand control
unit.

Specification
(9, inx 2in x¥« in.) Connects with
tape socket on Project 80

control unit or similar facility on
any stereo ampiifier. Separate
slider controls on each channel
for treble, bass and volume
Frequencyresponse: 15 Hz to
25kHz + 3dB. Oistortion: 0 1%.
S/Nratio: 58 dB Rated output:
100 mV. Phase shift network:
90+ 10 100 HZ t0 10 kHz.
Operating voltage: 22V - 35 V.

Price: £18.95 + VAT
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Sinclalr 016 speaker

Original and uniquely designed
speaker of outstanding quality.

Specification

(10% in square x 43« in deep.)
Pedestalbase. All-over black
front. Teak surround. 8alanced
sealed sound chamber. Special
driver assembly. Frequency
response: 60 HZ t0 16 kHz

Power handiing: up to 14 W RMS.
Impedance:8().

Price: £8.95 + VAT

Project 80S amplifier kit

Contains following Project 80
units;

Project 80 control unit

2 x 240 power amphfier modules
1 X PZS power supply unit
Masterlink unit

on/off switch

plus pre-cut wiringloom with
Clip-ontagged wire connections,
nuts and bolts, instruction
manual

Price: £39.95 + VAT

Project 8050 quadraphonic
add-on kit

converts your existing stereo
hi-fisystem to quad using
soiderless connections.

Ccontains following Project 80
units:

Project 80 SQ quad decoder/rear
channel pre-amp andcontrol
unit

2 x 240 power amps

P25 power supply unit
Masterlink unit

on/off switch

plus pre-cut wiring loom with
clip-on tagged wire connections,
nutsandbolts, instruction
manual

Price: £44 95 + VAT

Some system suggestions

from Sinclair

1.Quadraphonic system: 25 W per channel RMS
Pre-amp/control unit + quadraphonic decoder +4 X 260
amps + 2 x PZ8 mains power supplies + (2 x mains
transformers) + (4 x equivalent speakers) + (turntable).
Total Project 80 cost: £79.60+ VAT.

2.Stereo amplifier:12 W per channel RMS
Pre-amp/control unit + 2 x 240 amps + P26 power supply +
2x Q16 speakers. Total Project 80 cost: £52.70 + VAT.

3.Stereotuner/amplifier: 12 W per channel RMS
Pre-amp/control unit + FM tuner + stereo decoder + 2 x 240
amps + PZ6 power supply + 2 x Q16 speakers. Total Project
80 cost: £75.60 + VAT.

Other applications

4.PAsystem
{Mi¢) + pre-amp/control unit + 240 amp + PZ6 power supply
+2x016speakers. Total Project 80 cost: £46.75 + VAT.

S.Convert existing mono record-player to stereo
Pre-amp/control unit + Z40 amp + Q16 speaker. Totai
Project 80 cost: £28.25 + VAT.

What more can we tell you?
The basic facts are covered on these two pages. And you'll
find Project 80 at stores like Laskys and Henry's.

But before you look, why not get really detailed
information? Clip the FREEPOST coupon for the fully-
illustrated Project 80 folder - today!

Sinclair RadionicsLtd,
London Road, Stives, Huntingdon, Cambs., PE17 4KJ.
Telephone: Stives (0480) 64646.

sinciEir-

Everyday Electronics, April 1975

| Please print FREEPOST - no stamp needed.

B

To: sinclair Radionics Ltd, FREEPOST, Stives, Huntingdon,
Cambs., PE17 4BR.

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

Name
Address

EE/4/78
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GIRO NO. 331 705¢ ACCESS ACCEPYED
C.W.O. only.P. & P, |0p on orders below £5
Discount: £10-10%, £20-15% (except net items)
Export Order enquiries welcome (VAT frea)

Official Orders accepted from
Educational & Government Department:

ALL PRICES INCLUDE VAT

10EI2
25E12
2SE12
5 4W KIT: § of each E12 value, 10 ohm:
DUE TO CURRENT WORLD SHORTAGES, RESISTOR KITS MAY TEHPORARILY CONTAlN
WATTAGE OR VALUE SUBSTITUTIONS.

SPECIAL RESISTOR KiTS (Prices Include post & packing)
I0EI2 iW KIT: 10 of each E12 value, 22 ohms—IM, a totai of 570 (CARBON FILM S'/.;

W KiT: 10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FILM §
W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%,
W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FiLM S/.,

£3-63 netw

£3-85 net
, £8-353 net
a 453 net
s—|M, a total of 305 (METAL FILM 5%), £2-8

0- |uF, 4,;

13p, | -SuF, 23p. 2-2uF, 26p.

0:0154F, 0-022uF, O- OJJIIF ’fp
0-224F, Bip. 0-334F, lZp -47uF, |
160V: 0-01 uF, 0-01SuF, O
Sp. 0-22uF, 54p.0-33uF, 64p. 0

S0V: (
560, 6;0
24p. each. 0 I Jov, Sp.

POLYSTYRENE CAPACITORS 160V 5%,
L 475)0 6800,'10,000,

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting: 0-01uF, 0-015uF, 0-022uF, 0-033uF, 0-0474F, 34p. 0-0684F,
0-1SuF, 44p. 0-224F, 55p. 0-334F, Bp, 0-47uF, 9p. 0-68uF, 12p. 1uF,

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-001uF, 0-001SuF, 0 OOZIyF 0:0033uF, 0-00474F, 24p. 0-00684F, 0-0)uF,
047uF 0-068uF, 0-tuF, 44p. O-154F, 64p.

,022,F, 302 -0474F, 0-068F, Yo, o 14F, 44p. 0-154F,
-474uF, 84p. 0-68F, 12p. | uF, 1 4p.

MINIATURE CERAMIC PLATE CAPACITORS
F) 22, 27, 33, 39, 47, S6, 68, B2, 100, 120, 150, 180, 220, 270, 330, 390, 470,
820, 1K, IKS, 2K2, IK3, 4K7, 6K8, (1) 0-01,

0-01S, 0-022, 0-033, 0-047,

(p 0, 15, 22, ]3 47 68. 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,

B. H. COMPONENT FACTORS LTD.

RESISTORS

CF—High Stab Carbon Film, S'/. MF—H:gh Stab Metal Film, 5%.

W. Type Range 1-99 100-499 500-999 1000+ Size mm

F 22-1M | 075 0-60 0-55 2:4x7-5

CF 22.2M2 1 0-75 0-60 0-55 3-9xl0-S
CF 22-1M | 0-75 0-60 0-55 5:5x16
MF  10-2M7 2 |-54 1-32 1-1 x7
MF  10-2M2 2 1-4 -2 0-99 4:2x10-8
MF  10-10M 3 1-98 1-81 1-65 6-6x13

2 MF l0-IoM 4-5 3-52 3-08 2-75 Bx17-S

For value mixing prices, pleases refer to our catalogue. {price in pence each)
VALUES AVAILABLE—EI2 Series only. (Net prices above 100.)

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vartical or horizontal 6p each 1K, 2K2, 4K7,

upte IMQ
SCDB-MIN 0-05W Vertical, 100 0 to 220K O 5p each

10K, etc.

LEIGHTON ELECTRONICS CENTRE
) 59 North St.,, LEIGHTON BUZZARD,

el. Leighton Buzzard 2316 Beds.
(Std Code 05253) CATALOGUE No. 4—20p

B e o el e L T (D b 1o oS s, Dl it sl e
. x 6 (] rbon to . log or lin. Single, p Dual Gang 46p. Log Singla with switc P
::g“: :;x :;“ ‘;gg:,, ‘fg(,?: 2} x 33” 330 355 | Sitder Pors 10K, 00K SO0K. S0mm. 24p. 45mrat 470 som. $3pr
2.24F 63V eip  1004F 25Veln [ 3325 {0 s> | DTODES [ PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3.34F 63V 64p  1004F 63V idp | 54 )2 95 9p | IN4001 64p | DIN 2Pin I12p (WFV): 1735, 2725, 4725, 4 710, S25, 825, 10/10, 0[50, 16/25.
¥ 150uF 16V 840 | 3] & 5~ (Phain) — 195, | IN40T 74P 3 Pin 130 22/63, 25125, 25/50, 3ag3s 50/25, 100/10, %023, €ip, S0l50, 4o.
‘TuF 63V 64p  |50,F 63V I5p 2{ % 34 (Plain) —iép IN4003 ®p | S Pin 180° §6p 100/50, 200/25, I1p. 250/50, 18p. SOOIIO Sp
$.8uF 61V 61p  220.4F 6-4V 6ip | 553 (Plain 200 | IN400484p | Sed. Jack 200 500750, 18p. 1000710, I5p. 1000 o1p. | olso 40p. 2000/10,
104E 25V 61p  220uF 10V 640 | insertion toel  73p 735 | IN400S I3n | 2.5mm jack 130 20p. 1000/100_90p. 3000725, 30p. 2000100, 98p: 2500725, 3o
1S4F 16V 615  220uF 16V 8p | Track Cutter 56p 56p | IN4006 140 | Phono 6P 2500/50, 62p. 3000/50, 80p. 5000728, 66p. 5000150, £} - 10,
B v ‘h’ 2204F 63V 2ip | Pins, Pke. 50 225 220 | IN%14 7o [ SOCKETS HI.VOLT: 8/350, 19p. 16/350 22p. 32/350, 33p. 50/250. 20p
:6“F %v . P 4 P IN916  7p | DIN2 Pin 10p |00/100, 20p. 100/250, 30p. 32/500, 40p, lc+ 32+ 32/350,60p .
B VS Bt v [maneisons | S04 | ok 1. 1% MEVAULRED FAVER CAPACHY
TE 6V 6lb 4704k 6.4von | ACI27 I c21 AL 90 | 3aluck . 135 250Y: 0-OSuF, O"IuF, 6b. 0:35, 6p. 0 SuF, Tho. LuF. 9. S0OV:
32uF 1oV 6lp  4704F 40v20m | ACI30 ‘118 BEIIIL 125 | OABI 11e | Sommiack n: 0025 0.03. ép. 0'1.'6p. 038 745 0. g"" 1o00v:'0-01, I1p.
ggu: 16v &fp 230": 13“:’ :881 o gczm :1, OA200 8p | Phono 6p 07022, 13p.0:047,0:1,15p.0-22.23p. 0-47. 28p.
u P 0y 3 8 12p OC44 18p | FLEASE NOTE OUR NEW ADDRESS,
324F 63V 64p  |000uF 16V20p | BCIO9 1lp OC7I 13p | OUR NEW ELECTRONICS CENTRE IS NOW OPEN IN SEI2 {W METAL
4TuF 10V 64p  1000uF 25¥2Sp | BCI48 120 OC8] 160 | LEIGHTON BUZZARD AND ALL CALLERS ARE WELCOME. FILM. § each Value
A7uF 25V e4p  |3o0uF 6.4 130 | BCI49 120 OCI70 21p | AS WELL AS OUR NORMAL STOCK OF OVER 2000 PRODUCTS, 2
R o d 15004F 16V 2Sp | BCIBIL 12p TiS43  33p | WE HAVE A LARGE RANGE OF SURPLUS EQUIPMENT, BAR- 100-1M. Total of 305
u [} 22004F 10V25p § BCIBIL 12p 2N2926 tip | GAINS AND CALCULATORS, ETC, ETC.
NEBLF 16V 6ip  33004F 6-4 260 | BCIBAL 13p 2N3702 11p | Spent 6 Dave ol TORS: ETC ETC 00, £3:23; _J

/ Bolve your communica.

tion problems with thia
4-Station Transistor Intercom mystem (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Behools, Hospital, Office and Home. Operates
on one #V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 661t. and
other accessories. P. & P. 80p

MAINS INTERCOM NEW MODEL

No batteries—no wires. Just plug in the malns
for instant two-way, loud and clear communication.
On oft switch and volume control. Price £23'75
per palr P.&P. 60p

Bame as 4-8tation lnurcom Ttor two. -way lnstant
communication. Ideal ar Baby Alarm and Door
Phone. Complete with 66{t. connecting wire and
Battery. P. & P. 40p

£6.45
Why not boost
business  effi-
ciency with this incredible Telephone Amplifisr.
Take down long telephone messages or converse
without holding the handeet. A useful office aid. Onf
off switch. Volume Control. Complete with Battery.
P& P 30p. Full price refunded If not satisfied in
7 day
WEST LONDON DIRECT SUPPLIES (E/E)

169 KENSINGTON HIGH STREET, LONDON, W.8.

PUBLISHER’S
ANNOUNGEMENT

Due to production
difficulties existing at
the time this issue
went to press, we
strongly advise
readers to check
with advertisers the
prices shown, and
availability of goods
before purchasing

ELEL TR0 RIT

Electronic fun for all ages
The most versatile electronics kits
All components are beautifully encap-
sulated in  unbreakable transparent
plastic blocks. Perfect connections are
made WITHOUT SOLDERING, SCREW-
ING OR WIRING
INCREDIBLE VALUE. Build, dis-
mantie and rebulld projects any number
of times and invent your own experiments

too.
COMPLETELY SAFE. Instructive and
FUN—all kits operate from 9v. battery

only. .

VALUABLE MANUALS included with
every kit. No previous knowledge Is
required, even with the largest kits,

KIT 2A—30 projects £10-45, Radios,
amplifiers,alarms,microphones, morse, etc.
KIT 3A—100 projects £20-45. As 2A
plus electronic birds, cats, sirens, organs,
metronome, guns, light and sound,
burglar alarms, etc.

3ADX—I10S projects £25-25. As 3A plus
solar cell experiments and complete
sophisticated control panel, etc.
4ADX—I150 projects £33-95. As 3JADX
plus Relay and Meter experiments; ion
concentration—, volume—, out-put—,
field Intensity—, volt—, resistance meters,
ammeter, {lluminometer, etc. and many,
many more.

ADD-ON parts and manuals available as
required.

The three larger kits include Elec-
trical experimentl too.

All prices m:ludo Battery, Manual,
VAT & p
Chequo/P O (or ép for literature) to:

ELECTRONI-KIT LTO, 408 St. John's Street,

London, EC1.[01-278 4579)
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- Dept.3 56, Fortis Green Road,
EODIASONG electronies  =o b
telephone: 01-883 3705

BRIDGES TRIACS SOLDERING

RECTIFIERS

Desolder Sroid
g Jsa Reel 64p y:
l Multicoes
\ 18swgsize 5 32p
s ‘ 75 | 25 \ ) -
) 3‘4- .: r: S0v ! 22 1wg size 15 J6lp
200 sp 07 | 20 9o | 100, So comonsize 1 50
400 1N004 .Vv INS404 bz (374} o SYX6l 400 £4.29 400 2% S0p £1.05 | 200 2MN6071 6dp Adcol dngcder 2€1.
| 600  tNa00S  11p IN5406 20 OYZIL 7l BYK62 600 £4.29 | 600 25 £1.20 | 400 216073 o8p b
o L. aar oy axzio] | Is% Lo e 0. 26075 €149 o w28 &5
1000 INGDOT l&kp INS4CE M (b4 23 wer? V16" bit XY

Available

in seven

f 2 %
g 3 10p
| ﬁq A 1p
1 s (180) 1p
| 5 (40) Mp
g 6 1p
| 7 13
CO~AXIAL oy UI(TeAB00)  16p 1
’ = . UI(TBABIOS) 16p ‘
| oo :mma e . g U2(TBABI0AS) 16 ‘
e % U TCA940) Vop
U3(TDA2020) 35p b
[
Socken 1.C. SOCKETS
Chamsi 108

l \‘@ Surfoce e
@ -

"o

08 Duol~in Line
Style Bpin 1
lapin 15
8pin 31 Vopin 1%
PHONO 10 % 24pn 2%
l Sockets 2 = ;‘;
S 40 pin “p
7p
7
A 1C. PIN SOCKETS
{ fivs 1.C.. pirs In steips of 100.
Plasric Moulded Just snip off what you need .

Chrome Screened 1239
| Coupter screened 15

JACK

O 0

&5p per i
TS ARTVTFRRION

A brond Now Ao 1.C. Locier with K P.C. CONNECTORS

Circults ond pin connections for
ALL the 1.C." lisred below
FREE with orden over
€1.00 or 10p
without

nq. Socken

l 2.50m 2
\h 20 12

sondard * 2% 15p

0-1° pin centres 24 way * hy
wuppliod with ends

/ Etch cesist from o pen. Draw

raw your
own printed circuit, then etch it Bp

werwo*  2Wp 2

’ side entry
vandord 4B

SWITCRES MAINS TRANSFORMERS
Migh Quality Rotary 2A | sacondarie
250 1A Mol |
Switches 6-0-6v, 100mA ¥7p ; 20-0-20v IA £4.55
S.PST 2% 9-0-%, 100mA T7p ; 24-0-24v A £2.48
D.P.D.T. 4% e < & <2 120-12v, 100mA 9p ; 28-0-28 IA £6.18
18-0-18v, 200mA plus 0-24v 40mA 7y

1A A 4A

S ; , el
.y | 208 f ’ -»“\' .f Al R i

| Rendor + P NN . NN .
. ; -, 025 | 9 18 MEC 40008 78 | Dual Low Noise +26 | A | LMIBI [ £2.16 0-9-17¢ .5 2o o6
Sbminidiug 0.5 9 8 £ |MCI%er p | Duol Low Noise + W | A | LMIB2 [£2.19 0-12-15-20-24-30v  £2.48 1415 -
Toogle [} 9 B F |TAANO £1.76 | Duol Pre-Amp + T | A | MC1300L ) £1.59 0-24-30-40-48-60v  £5.18 02 -~
l S.P.D.T. 48 puh-tomake 2 12 8 G | TBAB2 745 | Dual Low Noise * 2 | A | MC1339#} £1.31 1A A
¥ - » 2 18 8 A LM €1.08 | Duol tow Noise S5 | A | T8A2) 0-19-25-33-40-50 2. S —oa—us
w Slide ; A28 8 A |wam €2.9 Generg!
P » 3 18 8 J | Stale €1.72 | D.C. Controlied attenvator MFC6040
5 u 16 J | SLals £2.24 | Istage G.P.amp 8 | TAA28D
€rg DIl Switches 5 4 8 M |TeaB00 96p | Tape Pre-Amp F | TAAJIO |£1.34
i 8 99 ¢/ 16 4 H | T8ABIOS £1.07 | bi-Fet b | TAAIZ0 afe; inexpentive.
el oy 7 16 4 K |TBABIOAS | £1.07 | Hear/Aid Amp 1.3v |1 [TAA370 [£5.05 auick,A.C. maine
Zpctel el B 10 20 4 M| TCA%MO £1.94 | PPLyrareo decoderli) | A | MCI310 [£2.14 connector- A 13
4lpols,  (2leay Blg 15 30 3 O |BHAOO0Z | £2.60 |4chonnel SQ * (i) [A | MCI312 [£2.42 amp phag top
Lorlin weter reitcher Tp 3Sdriver| 25 B8 F | NES4OL £1.08 |4 * pr-omp (i) | 16| MCI314 [£4.05 containing sap
2[5 4 N A0 | £324 |CBSSQiagic () |16 MCI3S [£5.37 connecron

Vpole 12 woy; 4 pole 2 way
Ipole 4woy; 4 pole 3 woy

{1} & (1§} Separate leaflen available free anly with purchoses over £

U\ A h LY @ OVERSEAS CUSTOMERS DEDUCT 2.,
VAT INCLUSIVE PRICES AT 8% ;3 nocson o

® paP On UK Order- 15p  Overseas Orders at Cost
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Imagine the thrill yow'll feel ! Imagine how impressed \
people will be when they're hearing a programme on a ™
modern radio you made yourself.

Now! Learn the secrets of radio

and electronics by building your

own modern transistor

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 Alarm. You
learn Radio and Electronics by
doing actual projects you enjoy—
making things with your own
hands that you’ll be proud to own!
No wonder it's 3o 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
Electronics are growing faster than
they can find people to fill the jobs!

No soldering ~ yet you
learn faster than you
ever dreamed possible.

Yes! Faster than you can imagine,
you pick up the technical know
how you need. Specially prepared
step-by-step lessons show you how
to read circuits—assemble com-
ponents — build things — experi-
ment. You enjoy every minute of it!
You get everything 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
anyone ¢an afford. (You can even
pay for it by easy instalments).

POST
TODAY FOR
FREE BOOK

To: ALDERMASTON COLLEGE
DEPT. CEE 04
READING RG7 4PF

Yes, I’d like to know more sbout your course. Please send

me free detalls—plus your big, 76 -page book that tells
about all your courses.

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. Step by step, in simple easy-
to-understand language, you pick
up the secrets of radio and elec-
tronics.

You become a man who makes
things, not just another of the
millions, who don’t understand.
And you could pave the way to a
great new career, to add to the
thrill and pride you receive when
you look at what you have
achicved. Within weeks you could
hold in your hand your own tran-
sistor radio. And after the course
you can go on to acquire high-
powered technical qualificati
because our famous courses go
right up to City & Guilds levels.

Send now for FREE
76 page book ~ see how
easy itis - read what
others say!
Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you'll enjoy

for years. Send the coupon now.
There's no obligation.

|CEE 04

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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QUALITY  STEREO SOUND.

| SOLENT AUDI) SYSTEM

*Stereo Tuner Amplifier chassis with AM;FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. 30 watts total power output
(frequency response 25-20,00 Hz) Tape record and playback
facilities. Dimensions 18” x 84" x 3}". The very latest
BSR automatic record deck with cue and pause control.
Two matching elliptical speaker units.

Order early limited stocks avaliable cash price £49-95.
Credit Sale £500 deposit 9 monthly payments of £5.75
(Total Credit price £56-75). P. & P. £3.00 Send £3.00
today.

Chassis only available for cash at £35-00.
Fult 12 months Guarantes.
CALLERS WELCOME.

-Sum headphones supplied with every complete order Q

EE/4/75 108 CHASE SIDE SOUTHGATE
LONOON N14 5L Telophones: 01-882-1644

The best of all!

GATALOGUE 7 ISSUE 3

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

112 pages plus cover As and a
Thousands of Items from vast ranges of semi-conductors Including I.Cs

1 10-th. Inut bl
P 8

o tools, b n are

included as well as a refund voucher worth for spending on orders list

value £3 or more $|END NOW FOR YOUR COPY BY RETURN 30p polldl
n lcal pal

It's an y ing and rellabllity)

PRICES as shown In our latest catalogue (No. 7, issue
3) will be maintained until March 31st next (except in severe
cases of market fluctuation) and reviewed only at 3-monthly
Intervals commencing April 1st. This is instead of making
day-to-day price changes.

DISCOUNTS apply on all items except the few where
prices are shown NETT. 5%, on orders from £5 to £14-99;
10% on orders list value £15 or more.

EREE 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.

ELECTROVALUE LTD

All communications to Section 4/4, 20, 8T, JUOES RD, ENGLEFIELD
GREEN, IGHAM, SURREY TW30 0HB. Telephone Egham 3003, Telex
204478. $hop hours’: 9-5.30 dally, B-1 pm Sats.

NORTHERN BRANCH: 600, Burnage Lane, Burnage. Manchester
MIS INA. Telephone (061) 432 4945, Sho:’iou": Dally ngm ;8-1pm Sats.
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Europe’s Largest H

TMK 200 MULTIMETER KIT

Build yourseit s
quality 20000 opv
muitimeter and
save money
Complete kit with
meter scale
movement and
rotaryrange
selector ready
mounted in
cabinet. All parts
batteries, test prods and
instructions Ranges 0/0 6 6 30
120/600/1200V D.C 0 8/30 120
600/1200V A.C. Current:0 0 6 6
60/600mA Resistance: 0:10
100K/1/10 Meg ohms. Decibels

2010 +63db. Size 90n 150
35mm

OUR PRICE £7.95 par 30p

HIOKI 730X
30.000 opv. Over
load protection
6/30 60,300/600
1200V DC.12/60
120/600/1200V AC
60/pA
30mA/300mA
2K/200K
2 Meg Ohm

10to 63d8
OUR PRICE £7.50
PEP 30p

-=Fi Retailers

U4312 MULTIMETER
extremely sturdy
instrument for
general clectricat
use. 6679,)7'.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DC & 75mV
0/0 3/1.5/7. 5/30/
/ 50/300

AC. 0/300: A
1 5/6/15/150/50/
600mA/1/1.5/6 A
DC. 0/1.5/6/15/
60/150/600mA/
1.5/6A A(i.é)/?AOO/Sk/JOH ohms. DC

AUOIOTRONIC Model ATM1
Top value 1.000.

DC current 0-1mA/
100mA. Resistence

ecibets.
‘22(18 Suze 90 x
60 x 28mm
Complete with
test leads

OUR PRICE £3.25

P& P 15p

U4323 MUI.TIMETER
20,0000pv. Sim
unit with audio) F
oxciilator. Suitable
for general recever
tuning. Ranges:
0.5/2 5/10/ /250/
25/1o/|5/250/500/1000v AC. 0.05/
0.5/6 60 500mA DC. Resistance
x 10, 1 100, n 1.000, x 10.000 (5002
500¢), 5k}, 50k() centre scale)
Battery operated. Size: 160 x 97 x
40mm. Supplied in Carrying case com
plete with test lsads.

OUR PRICE £8.00

P&P 30p

C 1.5% Knite edge
pointer, mirror scale. Complete with
sturdy maetal carrying case, leads and
instructions.

OUR PRICE £10.75

PEPSOp

MODEL AS.100D VOM
100.000 opv.
Mirror scale.
Built-in meter
protection.0/3,
12/80/120 300/
80071200V DC.
0/8/30/120/300,
600V AC.0/104A
6/80/300mA

12 Amp. 0/2K
200K/2M /200 Meg
Ohm. - 20to 17dB

OUR PRICE £17.50 Per 30p.

TMK MOOEL 117 FET

ELECTRONIC VOLTMETER
Battery operated.
11 Meg mpul 25
ranges.
mirror scale. Snn
149x 117x60mm.
0.3-12000V DC.
3 3WV RMS AC.

DC curunl 0 12-
12mA_Resistence
up 1o 2000MOhma. Decibels: —20 to
+51d8. Supplied complete with leads
and instructions.

-

KAMOOEN HM7208 FET VOM

Input impedence 10

egohms

OUR PRICE
£2100 ParPacp

OUR PRICE £18.50

TMK 100K LA8 TESTER
100,0000pv. 6%
wale. Buzzer

short circuit check.
sqm.mizktoo_ooo
opv DC. 5k/V AC
OC Volits: 0.5/2.5/
10/50/250/1000V
AC 3/10/50/250/

/1000V

cuvunl IOI'OOuAI
5/10A. Resistence

P&P 20p

KAMODEN 360 MULTIMETER
sensitivity.
100kohm,
AC 10kohm/V
5" mirvor scale
overioad protect

ont
0.! OlmA/l) 5/5/50/
500mA/10:

Resistance: 0 1
1/10/100 ohms/
1/10/100k ohms/
10/100M ohms.
Decibels ~20 10
+52d8. Batter
140 x 80mm.
test leads etc.

OURPRICE £17.50 raraop

operated. Size: 180 x
uppiied complete with,

/10 Mag/ 100 Meg ohms.
Decibeis: ~10 10 *48dB. Plastic case
mm urrving handle. Size: 190 x 172

UUR PRICE £1995  eap30p

L84 TRANSISTOR TESTER
Teosts PNP or NPN

transistors. Audio

indication. Operates

on two 1.5V

batteries. Comple

with instructions stc.

OUR PRICE
£4.50 P&P 20p

KAMOOEN TT35
TRANSISTOR TESTER
High quality
instrument to
test roverse toak
current and OC

MOOEL C1092
Jewel movement,
artractivety mouided
case with edgwise
anpen: 0.3715/150/
8 /
'7“200\/ A

{5000 opv). 0 300
uA/0-300mA DC.
Resistance ulO
x100. —10 to +16d8.
Supplied with battery
test leads and deta
booklet. Size: 121 x 73 x 29mm.

OUR PRICE £3.95 parp20p

U435 MULTIMETER gaee

20,0000pv. Ranoes
75mV/2.5/10/25/

25/100mA/0.5/2.5A
OC. 5/25/100mA/
0.5/2.5A AC. Rewmt
ance: 0.3/3/30/300k
ohms. Size: 205 x 110 x 84mm. Su
plied compiete with leads, crocodile
clips and steel carrying case.

OUR PRICE £8.75

P&P 30p

HIOKI 750X VOLT-OHM:
MII.I.IAMETER =

43 ra

0
1.5/3/6/1 2’30/60(150/ l

300/600/1
0 3/5/15/&0150, 120/ .

300/600/ 1 200V A
®

Current: 0—30/60uA/
1 5[3.‘5/30/150/300
mA/6/12A. Resistence:
0 3/300&/3/30Mohm

Model HT100B4 MULTIMETER
Overload protected,
shock proof circuits.
.Sul Meter with
Senutivity

/10,
250/1,000 Volu AC.
OC resistence’ 020/
2004 /2/20 Meg. ohms.
10/250uA/2.5/25/250

DC current: -
mA/10A. AC current: -0=10A. ~20
to +62d8. Operates from 2 x 1.5V

batteries. Size: 180 x 134 n 79mm.

OURPRICE £17.50  par a0p

current. Ampli
fication facior of

NPN, PNP, diodes,
transistors, SCR's
etc. 4 squ
clear scale meter.

internal batteries
Complete with
instructions, leads
carrying handle.

OUR PRICE £17.50 - p & paop

-

U4341 Multimeter &
Transistor Tester
27 ranges 16,7/
Overload protect

: 0.3/1.5/6/

Decib: 7dB. Output:

o 3/6 15/30160 ‘20/300V cur.
acy £ 3% DC ¢ 4% AC.

50,000 opv 500009'AC4"\:'|

meter. Built in protection. Size: 57 x
102 x 153mm.

OURPRICE £11.95  paraop

J70WTR MULTIMETER

Faatures AC current

ranges. 20,0000pv.
0/0.5/2.5/10/50/
1000V DC

H10K1 720X VOM

A versatile,
SCCUTEtE Measur
Ing instrument.

UUR PRICE
£5.97

P&P 30p

MODEL C7208FM‘m_

30.000 opv OC
15.000 opv AC

6 3 15 60 300/600
1200V DC 6 30
120 600 1200V.AC
DC Resistance x 1
x 10, x 100, x 1000
(50() centre scale
DC Current 30uA
3.30/600mA. --20to #GJdB

OUR PRICE £8.835 ¢ & P30p

TMK MOOEL TWS0K
46 ra , Mirror
ualo Ok/V DC
A P
DC Vol

0.25/1.. 25/2 5/5/10/
25/50/125/250/

500/1000. AC Voits
1.5/3/5/10/25/50/
125/250/500/

000. DC current

OUR PRICE £12.50  par 200

0/2.5/10/50/250/
500/1000V AC.
0/50uA/1/10/100

AC. 0/5k /50 /500k/
5 Meg/50
Decibels: to $62d8.

OUR PRICE £19.95

P&P 30p

Ra 0.3/1.
30, /‘50/300/900‘\’
oc |5[7 0/ 150/
300/760v

Current: 0 NIO 8/
6/60/600:
0_3/3/30/300mA AC.

.08/
0.8/2/5/20/60/200& ohms/2 Mohms.
Battery operated, ed complate
whh obes, leads and steel carrying

e 115 x 215 x 90mm.

UUR PRICE €11.00 r,ar30p

S100TR MULTIMETER
TRANSISTOR TESTER

20.0000.p.v. DC /
§/25 50 250 500

MOOEL C7202EN (=
10,0000 p.v. AC

Mirror Scale

1000 2500V. DC !
1050 100 500 1000

25mA/250mA. 20
to +68dB

QUR PRICE£6.95 P& P 30p

U4324 MULTIMETER
High sensitivity, over
load ol-cud

odu z/ /maor
oc 3/5/15/501150/
00/6 AC

A AC. R
25/500 ohms/O 5/5/50 500k ohm/S
Mohms, Decibels: —10 1o +12dB. Size
167 x 98 x 63mm. Supplied comp-
lote with test leads, spare diode a
nstruction.

OUR PRICE £9.85 P&P 30p

MOOEI. C7080EN

u 16 m-nov
0/0,25/'/2.5/!0/
50/250/ 1000/
5000V DC.
(‘1/2.5/10/501250/

UUR PRICE £19.95 rar 35,

U4317 MULTIMETER

Migh sensitiv —c %
Ireument for feid Tk 1A
and laborstory work ®
Knite edge pointer, [
86mm. mirror scale. -~
Ovevlold prolecllon

v/

0 5 ! 5/10/25/50/100/250/500/
0.5/2. 5/10/25/50/100/250/

500/1 000V AC. rrent: S0uA/O.
1/6/10/50/250mA/1/5A DC. .25/
0. 5/'/5/‘0/50/250!!\1\/1/51\ AC. Res:
istance:  0.5/10/100/200 ohms/1/3/
30/300k ochms. Decibels: —5 1o +10d8
oty operated. Size: 210 x 115 x
90mm. Suppleid in carrying case com

plete with leads.

OURPRICE £17.00 rap a0p

protection. 0/0 12/
0 6/3/|2/30/1201
00V DC. 0/6/30/

|20/600V AC.
0/12/600uA/12/
300mA/6/12A DC
0”0:4” Meg/

0.01-0.2MFD
TFransistor tester messures Alpha, Beta
and ICO. Complete with instructions.
batteries and leads.

OUR PRICE £19.95  par 259

SWR METER Model SWR3
Handy SWR meter for

MODEL PL436
20,000 opv OC
8000 opv AC
Mirror scale
6/3/12/30/120
8600V DC. 3/30
120/600v DC.
60/600pA /60
800mA
10/100K/1 Meg/10 Meg Ohm
20to 46dB.
OUR PRICE £6.97 reP30o

Ust Clamp VOLT
AMMETER

For measuring AC volt.
age and current without
breaking circuit. Ranges.
300/600V AC. Cu"lnl
10/25/100/250/500,
Accurscy 4%, Size ?33 x
94 x 36mm. Complete
with carrying case, leads
and fuses.

OUR PRICE £14.00

P&P 30p

Everyday Electronics, April 1975

MOOEL 500
30.000 opv with
overload protect
tion. Mirror scale.
0/0 5/2 5/10/25/

|000V DC
0/2.8/10/25/100/
250/! 000V

0/60k /6 meg/60 megohms
OUR PRICE £1395

Carte. pad

KAMOOEN 72.200 Muttitester

High sensitivit

tester. 200 opv

Overlosd protected.
1

+63d8. 0/2%
2 Meg/200 Megohms.

OUR PRICE £22.50

P& P 30p

antenna align

ment, with built-+n field
strength meter. Accurscy \
8%, Impedence 52° Indic [
ator 100uA OC. Full

scale 5 section collagsible
l's:;nnl Size 145x 50 x

OUR PRICE £4.25 P&P 30p

CISPULSE 0SCILLOSCOPE
For display of pulsed |
and periodic wave 1

forms in electronic
VERT,

HIOKI MOOEL 700X
|00 0000pv, Overioad
ection. Mirror scale.
5 3/0.6/1.2/1,5/3/6/
12/30/60/120/300/
600/1200V OC.
1.5/3/6/12/30/60/150/
300/600/1200V AC.
15/30uA/3/6/30/60/
150/500mA/6/12A DI

7—,

OUR PRICE £14.95

P&P30p

MDDEL AF.105 VOM
50.000 opv. Mirror
scale. Meter
protection.
0/:3/3/12/60/120,
300/600,1200v DC
06 30120,
300/600 1200V DC

12Amp.0,10K
|m 10m 100
Ohms. - 20 to 1748

OUR PRICE £12.50 PeP30p

width: SOOKNt
Senwtivity ay 100k Mz
VRAMS/mm: 0.3~25

Preset triggersd sweep

1-3000usec. Fvu mnnlnq 20-200
kHz in nine ranges. Calibrator p-n
220l360-430mm 115230V AC.

OUR PRICE £44.00

Carr. pard

ALL PRICES

EXCLUDE VAT

Aiso see following pages
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SINCLAIR OM2 DIGITAL
MULTIMETER

Wil measure AC and DC volts. AC
#nd OC current. and resistance in a
totel of 20 ranges Thelarge light
emitting diode display will read up
t0 1999 and automatic

polarity. indicstion of positive and
negative overload is also provided
Theinstrument is

combined carrying handle snd
bench stand and sochets are
provided for the connection of an
external power supply

RANGES

OC VOLTS: 1v 10,100v. 1000v
AC VOLTS: 1v, 10v, 100v, 1000v
DC CURRENT: 1mA_ 10mA
100mA. 1000mA

AC CURRENT: 1mA. 10ma
100mA, 1000mA

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

QUR PRICE £69.95 P s P sop

MOBEL TE20 RF SIGNAL
GENERATDR

Six bands. 120kHz —
260MHz. Dual output
RF terminuls. Separate
variable audio output.
Accuracy # 2%. Audio
output to 8V, Power

. ~ Microphone 6 transistor
Moving coil. Ideal :‘u’?‘:'“‘g‘l':'
- {2 lapousge only 153
tesching: 101 x 63mm
. 31F teged.
F s Double tuned

BHOO01 HEADSET and Boom FM TUNER CHASSIS

105126V, 220240V AC. Size: 193
x 265 x 150mm. Complete with test

16 ohms. Mic
rophane impedence 200 chms.

OUR PRICE £5.95 P&P 30p

discriminator.
Ampie output 16 feed most

loads etc.
OUR PRICE £18.95 parsop

TE22 SINE SQUARE WAVE

Fantastic value for money.

T.7.C. SPRITE , OUR PRICE £8.95

AUOIOTRONIC

LOW NOISE CASSETTES

TYPE 5 10 25
C60 £157  £300 £7.08
€90 £224  £4.25 £10.00
€120 €273 €507 £12.24

P&P 3p each. 10 and over Post Free

s,

Operates on 9V battery. Covers 88
1&!": Ready bullt, ready for use,

P&P 20p

MP? MIXER-PREAMPLIFIER

5 Microphone
inputs each with

RUSSIAN C116 Oouble Beam
0SCILLOSCOPE

1o 100 milli-sec/cm,
Free running time

fase, SO0Hz—1MHz.
it

base
and instruction manual.

OUR PRICE £87.00

Carr. paid

N indvidual gain 'Yy,
AUGIO GENERATOR STEREQ y N | Brereo Multiotex adustor €8 98 extra | Individu g 6660859
el HEADPHONES \! s
10 200kHz Feather welght - | WALKIE TALKIES facilitios. Battery operated. Size: 235
on 4 bands. (60z) Dynemic X " | skvron nvr A~ L5275 T8mm. Inputs: Mies. 3 x 3mV
Square 20 Stereo headphones STEal (Sl | 50k: 2x 3mV 600 ohms. Phowc, Mag
P to 30 ,D o >y uper low cost 4mV 50k: Phono Ceramec 100mV 1
kHz. Ourput nvovi:'nq‘hvh:au;"? = lnnlm:na‘r . = P/| Meg. Output 250mv 100k,
= reproduction at s budget price rfeceivers 100MwW

5000 Ones, Softremovable ear pads and withcall buzzer and \ +{| OUR PRICE £8.97 P&P 20p
200/250v adjustable headband. Speaher on’off volume %
AC operstion. Supplied brand new size: 28mm. Impedance 8 ohms control. 7 transistors §.
ot raged. with imtruction manuai | Frequancy response: 30 13000 Mz, | Tarescopre ras S, AUOIOTRONIC AHA101
aUl;‘;l‘RICE £20.95 parso OUR PRICE £1.95 s 305 "0"""”“ - = Stereo Headphone Amplifier

- 2 =1 OUR PRIC| 50 All silicon, o u

UNIPEX =t PAIR P &P | transistor
MOOEL U4311 Sub-standard | ety 0B O plifier oper.
Multi-range Voit-Ammeter NT 100A NOTUICENS ABLE ~ ates from mag
Sanutivity 330 The unlpex HE U O cereic
Ohms/Volt NT100A is inputs with
-A"dch' 0.5% acompact ELECTRDNIC CALCULATORS fwin sterec headphone outputs snd
DC AL poriable transistorised PA separate voiume controls for each
Sode leoth amplitier. This versatile unit hos a channel. Overates from 9V battery
165mm,. maximum output of 10 watts INPUTS: 5mV arnd 100mV
0/300/750uA/ RMS and operates 0n any 10-16V OUTPUT: 50mV per channel,
1.5/3/7.5/15/ DC source. negative or positive OUR PRICE £8.50 P&P 30p
30/75/150/300/ ground and uses only 1.54 at rated
;550‘“&’:‘-3/’31’ output Supplied complete with
d . mounting brackets etc, plus full

150/300/750mA/ [instatiation and operating HIGH QUALITY
15/3/7.5A AC instructions

0/75/150/300/750mV /1.6/3/7.5/15/
30/75/150/300/750V DC. 0, i

OUR PRICE £21.75 par sop

/750m V.
1.5/3 [1.5/15/30/75/150/300/750V
C. Automatic cut out device. Supp

MODEL TE15
GRID OIP METER

Transistorised, Opaer-

ates as Grid Dip,

Oscilletor, Absorb

tion Wave Meter and

(F)-:illuinq Detector.
v

440k Hz — Hz
in sin coils. 500uA
meter. 9V battery
tion. Size.

180 x 80 n 40mm.

OUR PRICE £17 50

P&P 30p

lied with test leads, manual
and test certificates.

NUR PRICE £52.00

P&P 50p

tremendous

EA41 REVERBERATION

DT 124 <
POWER

UNIT  »

320 240 iy

Output 6, 7.5 or -4
3V DC 400 ma

DUR PRICE £2.20 par sop

TRANSISTORISEC LCR. AC
BR/8 MEASURING BRIDGE

A new ponable
bridge ottering

| excelient range snd
| sccurscy ot tow
& | cost. Resistance
6 ranges: 0.1
ohm-11.1 megohm + 1% Induct
ance: 6 ranges: 1 microhenry-111
henries + 2% Capaclty: 6 ranges
10p1-1110 mfd + 2% Turns Ratio
6 ranges: 1:1/1000-1:11100 =+ 1%
Bridge Voltage at 1.000cps. Opera
ted from 9-volt ery. 100 micro-
amp meter indicstion. Size 7{° x

S 22pyR PRICEE27.50ps.p 305

PS200 Regulated POWER
SUPPLY UNIT

Solid state. Variabie 3
output 5—20V OC
up to 2 Amp. Inde
pendent meters to

220/240V AC.
Size: 190 x 136 x
98mm

ttery
Simply plug in

microphone, gulitsr etc. and output to beanch

your amplifier. Volume control and

ge of

both pocker and desk calculs.

AMPLIFIER tors from as little as £8.90
Self contained Owing to the demand it is not
transistorised, - I~ ] possible to include them in this
- i advertisement. 30 send for our

latest price list or call into any

r CONSTRUCTION
JOSTY| KITS
WE ARE
STOCKISTS AT
= Oxford Street.[428
257 Tottenham Court Road
34 Lisle Street. 152 Flaet Street
311 Edgware Road. CROYDON
BIRMINGHAM KINGSTON
LEICESTER NORTHAMPTON

depth of reverberation control. Beau
Walnut cabinet. 184 x

OUR PRICE £7.50

77 x 108mm
P&P 30p

MINIATURE ORGAN
MUSIC MASTER AM1

RANK AUDID
RA 210T STERED AMPLIFIER
75 73 watts rms. Inputa for
magnetic phono, tuner,
sux. Separate bese. treble
balance and volume controls.
Headphone socket. Teak case
Unrepeatable otfer

OUR PRICE £17.50 par s0p

will give hours of e
to all the family. 8
finished. Tha Keyboard

and

instrument. Oper.

OURPRICE £19.95  papsop

TE16A TRANSISTORISEO
SIGNAL GENERATOR
?o'ao MM:O(A”:-"‘
ingxpensive
instrument for

e man.
Operstes on IV
battery. Wide

modulation. b
Size: 149 x 149 x 92mm. Compiete
with imstruetions and leads.

OUR PRICE £8.97 P&P 30p

BATTERY/LEVEL PANEL
INDICATDR
250 uA 18mm
18mm Panel
mounting.

DUR

P&P 18p Discounts for quantity

TE-20D RF SIGNAL
GENERATOR
Accursts wide range
signal generstor
covering 120 kHz-500
MMz on 6 bands
Dirsctiy calibrated
Varisble R_F
stienuator sudio output, Xtal socket
for calibration. 220,240V a.c.
Brand new with Instructions,

Size 140mm x 216mm 2 170mm

OUR PRICE £19.95 Pper sop

NEW GDLORING G102 KiT

setf powered by one 9.volt (PP3

with a full set of instructions and

VHF 105

00

Spanning
early two
octaves
inciuding
semi
tones

This instrument

njoyment
ecautifully
range can

be adjusted to be in tune with any

ates trom

internsl 9V battery Fitted with
on/oft switch, vibrato switch
earphone socket and external
8V D.C. s0cket

OURPRICE £7.95 par 50,

SOUTHEND TUNBRIDGE WELLS
WOLVERHAMPTON branches. or
by Mall Order

All kits are complete with compre-
hentve sasy to follow instructions and
covered by full guarantes

Post and Packing 15p per kit

AF20 Mono ampiifier €561
AF25 Mixer €329
AF30 Mono pre-amplifier €320
AF35 Emitter amplifiae €242
AFB0 0.5W mic. amplifrer £4 86
AF305 Intercom £767
AF310 2 Mono Amplifier £755
M160 Mulirvibrator £218
M1302 Transistor tester £823
M197 VU Meter £537
M192 Stereo balance meter £593

LF380 Quadraphonic device. £ & 42

This unit will give
instantreception
of the ground-to
air, sir-to-ground
waveband. Simply
place beside any
AMor FM Radio
covering 535 1605 kHz, 88 108
MHz - no conversion or connec
tionrequired. This converteris

Attractive
ivory case
Large clear
numbers for
hours. minutes
and seconds.

A .C. 240V operation

OUR PRICE £4.50 pa.

Type) battery and comes complete

BINATDNE DIGITAL CLDCK

Sizeapprox 63 x3x 3iinches

P50p

ATS Automatic light contedl.. £3 75
AT30 Photo cell switch unit... £ 6 68
AT50 400W triac highy
dimmer/speed control €518
ATS6 2,200W triac hight
dimmer/speed control €675

ATE0 1 channet hght control.. £10 82
AT65 3 channel light control . € 16 52

GU330 Tremolo unit., £810
HF61 Diode detector £387
HFE5 FM transmitter £an
HF75 FM recever €366
HFE310 FM tuner. €16 32

HF325 Oeluxe FM tuner ... €26 33
HF 330 Decoder (HF310/325) €10 55

Belt-drive 2-speed turntable in kit
form complete with pick up srm
and head ahal)

DUR PRICE £16.95 pap 75

ARF 300 AF/RF SIGNAL
GENERATOR
All transrstorised
compact tully
portable. AF sine-
wave 18Hz to 220
kHz. AF square
wave 18Hz 10 |00l/
uare

¢

v y
220/240V AC

WIEN ET1008

battery SINCLAIR ICI2
DUR PRICE £3.50 par sop INTEGRATED

. CIRCUIT
Just arrived — 1he sensationat AMPLIFIER

complete with
printed circuit
mounting board

OUR PRICE £1.50

CASSETTE!
RECDRDER

W

P8 PISH.

GP310 Stereo pre-amplifier

for use with 2 x AF310..... £22 98
GP312 Circuit board €1002
GP304 Crrcuit board £533
HFE3B0 Iw/vht aerial amplifier  £6 02

HF395 broadband aerial amp. £210
NT10 Stabiised poer suppiy

100mA, €6 27
NT300 Stabilised p. supply £1316
NT310 Power Supply 240 vV AC |
0r2:18V D C 2t 2amps €5 64

VU METER TYPE 3
Size: 33mm  20mm

£1.25 parp15p

SOHBV MONO/STERED
HEADFHONES

Volume control tor

oach channel. 4/16 ohms
impedence. Frequency
response 20Hz — 18k Hz .
Compi 101

with instructions and feads

OUR PRICE £37.50
178

P&P 50p

with AN
colled lead and jack plug.

OUR PRICE £4.97

SPECIAL OFFER! CONVERT YOUR

A highty SINCLAIR Project 80 Modules
recom- \\._ Z40 Power Amp £5.95
5 —— 280 Power Amp £7.45
% Sterec 80 Pre-Amp.  £11.95
:;:;'e"':":h - Active Filter Unit £7.48
DNLY | F™ Tuner £13.95
really low Laskys Stersc Decoder €6.95
price. £8.95 | ezspowmer Supply €595
FANTASTIC VALUE! P&P 50p | P26 Power Suppty  [a 95
P2 PowerSupply (845
Transtormer for P28 €4.05

NT305 Voltage converter.. ... €564
NT315 Power supply 240V AC
104.5/15V OC, 500mA..... €12 06}
Amateur Electromics by Josty.Kit, |
the profesuional book for the smateur
-covers the subject from basic prin
€1pals to advanced electronic technig
ues. Complete with circuit board for
AE1 1o AE10 listed below.

OUR PRICE £3.30 ino vaT)
P&P 25 plus VAT

{together with 2 extra speakers) to
achieve tho faritastic 4D quadro
phonic sound ! The ettect of being
immersed within the music
becomes a thrilling new
experience (2year guarantee)

OUR PRICE £3.95 par so0p

of louds kers
with sadiic

{aciity fo Z
hcadp’mnc
switching Two
gain controls, wpeakers on

OUR PRICE £2.25

P&P 30p

-oft slide
switch, stereo headphone socket.

P&P 15p

STEREO SYSTEM TO 4D SOUNO [SINCLAIR Project 80 Packages| A€ 100mW output stage €1.55

» 242401 et soBNP 25 £ 28004 AE2 Pre-amplifier €132

< S| 21240 o80/pzs czvaa "42 3 | AE3 Diode recenver €208

" | 4 / evch AE4 Flasher £1.26

6006 ,&7 eae 1260/5tereo 80/P23 £29 84 AES Astable multl.vibrator . £114

AE6 Monostable multi vibrator £1.11

This clever unit enables you to add H n ion AE7 RC generator €108

4D s0und to your exlsting system. | VE1021IStereo Listening Stati AEB Bass filter... . €108

Complete with simple connection | For balancing AE9 Trebie filter g: g:
details Use this converter and gain selection AE10 CCIR filter

ALL PRICES
EXCLUDE VAT

Everyday Electronics, April 1975



SEW PANEL METERS ARE STOCKEO AT OUR
A 3 LISLE ST., 311 EDGWARE RD., & 152 FLEET Oboul‘
ST..BRANCHES or order by post.
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JOB SATISFACTION

One man’s hobby might be another man’s job.
But for some fortunate ones the hobby and the
job are one and the same. That happy circum-
stance spells Job Satisfaction with a capital
J and S.

It is remarkable the large number of young
persons who are attracted to electronics as a
pastime while still at school. Some of these
boys (and girls) must often think about the
possibilities of becoming involved in this sub-
ject professionally, especially when the time
comes to start planning for the future. Well,
this is sensible thinking, for electronics weaves
its way into the whole fabric of life and so
really does offer untold career opportunities. At
various levels, from technician to scientist, there
is a profusion of branches to explore where
electronics is applied in diversified areas of
specialisation.

Perhaps most important of all, electronics can
offer a bonus that no other branch of tech-
nology or engineering can really rival. The
trained electronic enthusiast is in the enviable
position of being able to choose the general
environment within which he will pursue his
particular trade or profession. A hospital labora-
tory, a satellite earth station, a radio and tele-
vision factory, a banking organisation, all have
something in common—involvement with elec-
tronic equipment.

EveErypaYy ELECTRONICS has played some part
in generating interest in this subject amongst
members of the younger generation. Now, we

Our Moy issue will be published on Friday, April 18
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feel, it is right to give some positive guidance
to those whose interest in a career in elec-
tronics may have been aroused through their
happy experiences with electronics as a hobby.

CAREER GUIDANCE

As already hinted, the ramifications of profes-
sional electronics are truly amazing: quite be-
wildering, no doubt, to the young person who
has no one of suitable experience to turn to for
advice. We have therefore decided to provide a
regular series of articles prepared specially for
those who in the years or months ahead will have
to face up to the harsh realities of life and make
decisions that may be binding on them for the
future, decisions that will almost certainly
influence the pattern of their adult life. The first
article in our new series Your Career In
Electronics appears this manth. These articles
are written by one who has wide experience of
the industry and the professional side of elec-
tronics, and who is aware of and is sympathetic
to the aspirations of the young enthusiast.

We seec these articles as providing a direct
service to the industry, as well. Although it is
not perhaps fully appreciated, the electronics
industry is fortunate in that there is much en-
thusiastic and knowledgeable young blood eager
to enter its ranks. Amongst the youngsters of
today are the technicians and engineers of
tomorrow. In their hands will rest much of the
future of this exciting and expansive industry.

Gt

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

ADVERTISEMENT MANAGER D. W. B. Tilleard
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AR RALLY
NTERCOM

R ALLY drivers in particular and to a certain
extent motor cyclists will appreciate this
design. It was originally constructed as an aid to
communication between driver and navigator,
wearing crash helmets, inside a noisy rally car.

The unit is basically a simple amplifier with
twin microphone input and twin headphone out-
put. The output to each headset being about
1, watt.

CIRCUIT

The circuit (Fig. 1) is designed around a 1 watt
output integrated circuit the. MFC6070. This
device is designed to operate from a supply of
up to 20V, the 14V car supply being quite suit-
able, and to provide up to 1W output into a
16 ohm load.

In order to drive the integrated circuit from
the two cheap crystal microphone inserts used,
an extra stage of amplification with a high input
impedence is necessary and this is provided by
the field effect transistor TR1. This device not
only considerably amplifies the input but can
easily provide the necessary high impedence.

The two microphones are coupled to TR1 by
C1 and the volume control VR1. The output from
the ‘amplifier is connected across two 8 ohm
magnetic earpiece wired in parallel, thus pro-
viding the necessary 16 ohms impedence. Each
earpiece is used to supply one headset as
described later.

Coupling between the f.e.t. input stage and
the amplifier is via C3 and R4. The value of C3
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has been kept deliberately low in order to
attenuate some of the lower frequencies. This
helps to make speech more clear and prevents
amplification of some of the unwanted noise
inside the car.

Capacitor C7 in conjunction with R9 provides
some interference protection so that noise from
the car’s electrical system will not appear to any
great extent at the amplifier output.

If the unit is to be used on a motorcycle with
6V electrics then it should be powered by two
fairly large 9V batteries wired in series. In this
case resistor R9 can be omitted, keep C7 in
circuit as this capacitor will help to keep the
supply voltage at a reasonable level when the
amplifier draws current to provide a large out-
put peak. The complete unit takes about 5mA
when in the standby condition i.e. switched on
but not being used, and thus reasonable battery
life can be expected from two PP7 type
batteries.

ESTIMATED COST* )

OF COMPONENTS
including V.A.T.

£6.00
excluding case

*Based on prices prevailing at
time ot going to press
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Fig. 1. Complete circuit diagram of the Car Rally Intercom.

OPERATION

In operation each user has one headset,
powered either by TL1 or TL2, in addition to a
microphone MIC1 or MIC2. The unit is switched
on and if either user speaks into his microphone
both he and the other user will hear his voice
in their headset. Thus no switching is necessary
in order to communicate.

CONSTRUCTION

Most of the amplifier components are situated
on a piece of 0- linch matrix Veroboard. Cut this
to size and break the copper strips as shown on
the underside view (Fig. 2), all components
except TR1 and IC1 should be mounted and
soldered in place. Having done this check the
construction carefully and connect all flying
leads, next solder in IC1 being careful not to
overheat the device.

With all the other components in place solder
in TR1. This should be done without the unit
connected to any other device or to earth and
preferably with the soldering iron earthed or
disconnected from the mains while the actual
joints are made. This will prevent any damage
to TR1, which is susceptable to damage caused
by iron leakage.

With the board completed, components VRI,
S1, SK1 and SK2 can be mounted in a suitable
case and wired into the circuit as shown in
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Fig. 3. Make sure that screened lead is used for
the input and that SK1 and SK2 are wired as
shown with an earth connection between the
pins. This will help to prevent oscillation of the
amplifier due to capacitive coupling of the input
and output.

For the same reason SK1 and SK2 are fitted in'
the case facing opposite directions so that the
two inputs from the microphone are as close as
possible. If the leads between the two sockets
are kept as short as possible (about 20mm) then
the screened lead need not be employed at this
point.
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Fig. 2. Veroboard layout and wiring.

HEADPHONE CONSTRUCTION

The headphones have been designed to fit
inside the crash helmet in such a way that there
is no part actually inside the ear, such as when
using ordinary earpieces. This has been done so
that the set will not cause any damage to the
ear should the wearer be in an accident.

The connection of the wires from the unit to
the headset is made with DIN plugs and sockets
and the wires are firmly fixed at both ends, this
means that should the user try to leave the car
without unplugging his headset the plug will
simply pull out and automatically release the
driver. Positioning of the amplifier unit will also
assist this but more about that later.

Headsets are shown in the photograph and in
Fig. 4. The headphone consists of a magnetic
earpiece, some lengths of plastic tubing a “T”
junction as used in windscreen washer connec-
tions, and two pieces of foam rubber.

Commence construction by cutting the end off
the earpiece so that the plastic pipe will just
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Components....

Resistors

R1 3-3MQ

R2 8-2kQ

R3 3-9kQ

R4 10kQ2

R5 430kQ2

R6 680kQ2

R7 10kQ2

R8 1-5MQ

R9 18Q 1W wirewound
R10 100kQ

All W 1 10% carbon except R9

SHOP
TALK

Capacitors
C1 0-01uF
C2 2uF elect. 15V
C3 0-01uF
C4 47pF
C5 470pF
C6 250uF elect. 25V
C7 1000uF elect. 25V

Semiconductors
TR1 2N 38191f.e.t.
IC1  MFC 6070 integrated circuit amplifier

Transducers
MIC 1,2 MC25 or equivalent small crystal
microphone inserts (2 off)
TL1, 2 8 ohm magnetic earphones MR4 or
similar (2 off)

Miscellaneous
SK1, SK2 5 pin DIN plugs and sockets to suit
(2 off each)
S1 s.p.s.t. toggle switch
VR1 2MQ carbon potentiometer
Veroboard 0-1 inch matrix 23 strips by 28
holes. Small plastic case approx 100 x 75 x
50mm. Length of screened lead, connecting
wire, flexible tubing and “T" junction—see
text. Stick on suction hooks, stiff wire, foam

rubber, connecting wire, control knob. 4

.

The completed component board.

- Nt Gl L
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Fig. 3. Layout and wiring of the complete unit in its case.
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push into the end. Cut off about 15mm of pipe
and push it over the centre of the “T” piece,
insert the other end of this piece of pipe in the
earpiece but do not push it in further than about
4mm otherwise you may damage the earpiece.
Glue the earpiece to the pipe with a dab of
suitable glue.

The sound is carried to the ears by two lengths
of tube, these should each be about 150mm long.
They are joined to the two sides of the “T” piece
and the other ends plugged, this was done on
the prototype with small pieces of rubber cut
from a pencil eraser.

Having done this make a rectangular cutout
on the side of each tube about 15mm from the
outer ends—these holes allow the sound to reach
the ears. Next cut two pieces of 15mm thick
foam rubber and slide them over the tube by
cutting a small hole—see Fig. 4. Rectangular
holes should be cut in the foam to match those
in the tube. These pieces of foam should then be
glued onto the tube, this completes construction
of one pair of headphones.

The two pieces of foam holding the tubes are
then glued to the inside of the ear pads inside
the helmet such that the holes line up with the
ears when the helmet is on. The earpiece hangs
below the chin or is fixed to the back of the
helmet and the wire is fixed to the helmet strap.

MICROPHONE MOUNTING

The microphone can be mounted in one of
two ways depending on the type of crash helmet
used. To fit the microphone to helmets with a
guard in front of the wearers mouth, simply
remove a small section of the foam rubber from
this area and glue the microphone in. Run the
lead around the side of the helmet and tape it,
together with the headphone wire to the fixing
strap.

It is a good idea to paint the microphone,
being careful not to get paint inside, before
fitting as this will provide some protection from
moisture.

To fit the microphone to a “normal’”’ type
helmet obtain one of the suction type hooks sold

Fig. 4. Headphone earpiece construction.

HOLE TO LINE UP WITH
HOLE N TUBE

PLASTIC TUBE

FOAM RUBBER

Photograph showing arrangement of the ear-
piece.

for domestic use and straighten out the metal
hook, next solder a length of fairly stout tinned
copper wire to the remaining section of the
hook, remove the suction pad to do this. Adjust
the length of the wire to suit the wearer so that
the microphone which will be attached to the
end can be positioned in front of the mouth, and
slide a length of plastic tubing over the wire
and hook after replacing the suction pad.

The plastic tube should also carry the micro-
phone screened lead which can be taped to the
outside, or run along inside the tube and brought
out near the suction pad, through a hole in the
side of the tube. The microphone can now be
soldered to the end of the wire in the tube and
the connection lead (stiffening wire to screen
connection).

Having done all this, stick the pad to the side
of the helmet near the ear and adjust the posi-
tion of the microphone. Tape the microphone
wire, together with the headphone wire to the
helmet fixing strap and connect the plug to the
free ends of the wires, making sure the cable
grip is squashed firmly on the wires. If excessive
noise results when the microphone is touched
the connecting wires should be transposed e.g.
screen and stiffening wire connected to the other
terminal.

When the microphones have been fixed and
adjusted for position they can be glued in place
on the helmet and the “hook” part glued to the
suction pad to make it secure. It is not advise-
able to fix the microphone by drilling holes in
the helmets.

INSTALLATION

The amplifier box is best installed in the car
between the driver and passenger so that wires
from the headsets feed down the side of the
wearer and do not get in the way by being in
front of him.

It should be noted that the leads must be long
enough to facilitate movement. of the head
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where necessary e.g. turning around for revers-
ing or for map reading by the navigator. It is a
good idea to mount the unit in a fairly low posi-
tion with the sockets on the top so that should
the wearer leave the car the plug will simply
pull out and no damage will result.

Supply to the unit should be taken from the
car wiring after the ignition switch so that the
amplifier cannot be accidentally left on when
the car is not in use. Supply polarity must be
correct—check this before switching on.

For a motorcycle combination the amplifier
and supply batteries can be housed in the side-
car and a socket for the driver’s headset can be
mounted in a convenient place on the motor-
cycle.

If the unit is used on positive earth cars some
provision should be made for insulation of the
microphones—e.g. two or three coats of paint
or insulation tape applied. If this is not done the

supply could be shorted when a microphone
touches part of the metal bodywork. =

We would like to thank Everitt W. Vero and Co. Ltd., for
kindly loaning us the two Everoak Grand Prix helmets

used in the cover and heading photographs.
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Solar Energy

With regard to your editorial,
Vol. 4, No. 1, may I point out that
even during the most inclement
weather that this country can pro-
duce, it is still possible to take
advantage of solar energy.

Correct orientation of the panels
installed on the roof enables the
collection of the diffused rays of
the sun to provide a moderate
amount of energy. However, since
the source is free (the sun) and
the cost and installation of the
collector panels is very reasonable,
it could be used in conjunction
with one of the present energy
supplies.

In summer it could provide a
large percentage, if not all the
energy required, and in winter a
somewhat lesser amount. The
economics of the affair should
make it a worthwhile investment.

As for that “Maverick Com-
pound” that falls ever so fre-
quently from our skies, this teo
is an energy source. In fact the
total amount of energy released
by a summer thunderstorm is
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equivalent to that of a large

atomic bomb, and could be just

as destructive if its total energy
were ever concentrated.

L. G. Madden,

Queen Mary College,

London University.

Talking Galculator

Firstly I wish to express my
thanks to you and all the staff,
and people “in the back room”
who bring this excellent magazine
to me.

The article by Adrian Hope was
most enlightening. Little did I
know that calculators send mes-
sages. I would like also to tell
you of what happens to my calcu-
lator.

When switched on in close
proximity of a medium wave re-
ceiver it emits a whine with a
fairly high frequency; not only
that, on commencement of a
calculation, it changes frequency
with each operation.

I have also noticed that if the
on-off switch is slowly pushed on
at a certain point, the calculator
immediately springs into life and
starts counting up. The first three
digits being a blurr or should
that be the last three digits? Any-
way, not knowing much of calcula-
tors, I wonder if anyone else has
had anything like this happen to
them?

Alistair Taylor,
Kettering,
Northants.

Cheaper Gommunication

Shown below is a modification
for your 2 Way In-House Com-
maunicator, (Sept. '74). It comprises
two 100 microfarad electrolytics
with negative polarity together.
The reason for this addition is
that three core cable costs more
than twin flex so, this circuit elimi-
nates the third wire. I have not
yet tried this in practice, but in
theory it should work.

When the call switch is closed,
it closes the drcuit to activate
the oscillator in the main unit,
and when open, the audio has a
direct path to the main unit. I'm
sure some of your readers will
like the idea and try it out.

Thanks for the good magazine,
and keep the good work up.

W. Brack,
Wamberal,
Australia.
S3a ggcs
+
S3b
—0
Stb
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SWIGCN

By A. [Russel

A switch operated by body resistance rather than pressure.

SWITCH operated by finger resistance; silent
A and robust. By a simple modification, the
normal on/off function can be changed to a
biased on or biased off. The original circuit
was built as a novel on/off switch for a tran-
sistor radio, but the addition of a relay allows
greater loads to be switched, e.g. mains lamps,
door bells etc.

CIRCUIT DESCRIPTION

The complete circuit diagram of the Touch
Switch is shown in Fig. 1. A finger on the on
contact connects the gate of the f.e.t. to the 0V
rail of the supply through the resistance of the
finger. This biases the gate of the f.e.t. to ~9V
with respect to the source, and switches the
f.e.t. off. The base of TR2 will thus go from 9V
to OV thus turning on TR2 which in turn
switches TR3 on and passes the full 9V to the
load or to RLA which switches the load.

The 10 megohm resistor R4 connected to TR3
collector, maintains the gate of the f.e.t. at about
OV. The circuit is stable and switched on. All the
conditions are reversed when the circuit is
switched off.

The circuit was designed for minimum power
consumption when switched off. In fact the off
current is 50pA which should not significantly
shorten the shelf life of a large transistor radio

188

O +3v
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R4 10MQ
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Fig. 1. Circuit diagram of the Touch Switch.

battery. If a relay is used as a load the switch
may be used to control greater currents than
the 100mA for which the basic circuit was
designed,

CONSTRUCTION

The printed circuit board was produced in the
standard way. Copper laminate board was
cleaned and then painted with quick drying
lacquer to protect the copper which was not to
be etched away (Fig. 2). Ferric chloride solution
was then used to etch away surplus copper,
after which the lacquer was cleaned off.

(¢oR ce ESTIMATED COST*)
GU\DA OF COMPONENTS
o\\\\.‘l including V.AT.

\ s *Based on prices prevailing at
= time of going to press )
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Components....

Resistors

R1  220kQ

RS 47k SEE

R4 10MQ SHOP

All W £109% carbon 7 1]
Semiconductors ll‘l‘l(
TR1 2N3819 f.e.t.
TR2 BC309 silicon pnp
TR3 BFY51 silicon npn

Miscellaneous
RLA1 Any 9V relay with a coil resistance of
more than 100Q and at least one pair of nor-
mally open contacts rated at 1 amp a.c.
(e.g. PC2 CBB/12).
Copper clad printed circuit panel 52 x 36mm,
L connecting wire. J

Holes for the component leads were drilled
with a number 60 drill. After tinning the copper
strips, the components were mounted as shown
in Fig. 2 and soldered in position. Solder TR1 in
last and make sure that the iron is earthed or
disconnected when doing this.

The circuit layout of Fig. 2 makes allowances
for the three types of switch available. For the
normal on/off function use the circuit layout
shown. For the biased on switch cut the printed
circuit line at the narrowed section and connect
the spare hole (Z) to the 0V pin (A). For the
biased off switch connect the spare hole (Z) to
the relay contact (C) and break the printed
circuit at the narrowed section.

ALTERATIONS

The sensitivity of the circuit may be reduced
by using a lower value for the 10 meghohm

The completed prototype unit.
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Fig. 2. Printed circuit layout and wiring shown
full size.

resistor R4. The relay, or any other load (tran-
sistor radio etc.), connected to the output
transistor must not draw more current than
the design maximum of 100mA.

It is not recommended that the circuit be
powered from the mains, unless the power
supply is connected to the mains by a double
wound transformer. and the circuit is well
earthed. The circuit can be mounted in any
suitable plastic case with a cut out for the
contacts or could form the basis of a hidden
lock with the touch contacts as inconspicuous
brass studs. It must be remembered that any
moisture across the contacts will energise the
switch.

Using the specified relay, mains loads of up to
200W can be switched. Alternatively d.c.
powered loads of up to 1;amp can be switched.

G}

PRACTICAL

ELECTRONICS

THE MAGAZINE FOR IDEAS IN ELECTRONICS

Build these top projects—

PE JOANNA A touch sensitive piano with
facilities for harpsichord and honkytonk.

CAR INDICATOR/EMERGENCY FLASHER

Plus part two of a special series
TRANSDUCERS

MAY ISSUE ON SALE APRIL 11—30p.
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HAVING christened this series with the
workshop in mind let us hasten to explain
that we appreciate there are very few people
who are lucky enough to have a spare room
devoted to their hobby; consequently what we
have to say will be biased in favour of those
who have very limited resources in both tools
and space. The only essential commodity has, of
course, to be a tolerant matrimonial partner or
mother!

CABINETS

We have chosen as the theme for the first part
the building of cabinets because these can some-
times be the most expensive single part of any
electronic constructional project—particularly
when some unthinking author has specified a
commercially available box that, while looking
nice, is outside the limited budget of the home
constructor.

When deciding about an enclosure for a pro-
ject ingenuity ought to be allowed to run riot.
Before embarking on a complex building exer-
cise think a little first and look around you; there
are many potential cabinets around the house
just waiting to be used rather than ending up
in the dustbin. These range from biscuit tins to
35mm film cassette cans, hard plastic containers
that once held presents, to disused trinket boxes.
While it may be hard to imagine that any of the
above list could ever look aesthetically present-
able it is amazing what can be done with a little
bit of thought.

In the absence of anything suitable around
the house do not forget to go round your local
hardware store or Woolworths. They often have
small plastic boxes that can be bought for a
few pence and these are often admirable for
housing projects.
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PLASTICS

On the whole plastic is not the ideal material
for the home constructor; it is usually too soft
and flexible or, if based on polystyrene, may be
brittle and liable to fracture when cut or drilled.
Plastics can also present problems if ever you
need to resort to glue or an epoxy resin for
holding brackets or other fixtures in place as it
is sometimes difficult to get a good bond on its
shiny surface. Nevertheless do not discard clean
rectangular plastic boxes as they can be most
useful.

As already mentioned the hard transparent
polystyrene plastics are probably best to use.
The boxes can be used in their existing form or
alternatively you can, with care, cut the material
up into useful panels from which to fabricate
other shapes. When cutting use a very fine
toothed saw, such as a fret saw, otherwise you
will suffer from the edges chipping. When you
have cut panels to the right size finish off the
edges by rubbing on fine abrasive paper that is
held taut on a flat surface.

It is often difficult to drill holes without the
material shattering unless you use the mini-
mum amount of pressure; an alternative, and
often more satisfactory, method is to use the
bit of a small soldering iron (Fig. 1). When

Fig.1. Using a sol-
dering iron to make
small holes iIn
plastic
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heated up to normal working temperature this
will effectively melt holes through the poly-
styrene; there will be a slight raising of the
edges to the hole but this can be removed with
a sharp knife. This technique coupled with a
fretsaw allows you to cut out larger sized holes
for plugs, sockets and loudspeakers etc.

Once all the sides of the final box have been
prepared ordinary polystyrene cement (as used
in model kits) can be used to stick the sides
together. Make sure you leave the box to harden
for at least 24 hours before carrying out any
further work on it because the cement stays
flexible for much longer than you might imagine.
Once dry the box can be painted with conven-
tional polystyrene model paints. If transparent
polystyrene was used a very smart finish can be
obtained by applying the paint to the inside
surfaces of the box.

The usual problem in making a box of this
type is to decide on how to fix the lid in position.
Again ingenuity is called for but a simple solu-
tion is to bolt in four corner brackets that have
already been drilled and threaded to take small
self-tapping screws (Fig. 2).

PERSPEX

Exactly the same techniques can be applied
to boxes made from sheet Perspex however
because it is usually thicker (from 3mm up-
wards) it is considerably easier to machine and
will stand drilling and sawing with few problems.
The advantage of sheet Perspex is, of course,
that you have a ready made finish that can

Fig. 2. Method of fixing front panels to plastic
cases.
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be polished to provide a really attractive box.
Also, because of the extra thickness, it is con-
siderably stronger and can be tapped directly
(for standard threaded screws).

To get good strong corners using Perspex it is
essential that the edges to be stuck together are
perfectly flat and smooth—you should, of course,
use special Perspex cement which can usually
be obtained from the shop which supplies the
sheet material.

If you have trouble in obtaining Perspex it is
worth making enquiries at a local sign makers—
quite often they will have useful sized offcuts
that are ideal for our applications and they will
not be too expensive. Remember that you should
not remove the protective paper coating from
the surface of the Perspex until the last possible
moment. It is there to protect the surface from
scratches and also proves useful for marking
out the cutting dimensions.

A big attraction of using Perspex is that you
can rely pretty heavily on the strength of
cemented joints. This means that you can, with
the minimum amount of bother, provide small
compartments inside a box that may be used, for
example, to hold batteries (Fig. 3).

These compartments can be padded with ex-
panded foam rubber—held in place by double
sided adhesive tape. This tape has a multitude
of uses around the workshop and it is well worth
having a reel available—it can be obtained from
most good office stationers or art shops. We shall
be suggesting its use again later in this series.

There are, of course, many instances when
plastics cannot be used for enclosures either
because they lack strength or do not give the
right sort of appearance. Perhaps the most com-
mon instance for requiring a smart cabinet is
for a hi fi amplifier or radio set. The modern
style is to have a rectangular wooden box with
an inset metal front panel. These may appear
so smart that one might think them difficult to
make. This is not the case—in fact they are
probably one of the most simple types of
cabinets.

METAL CHASSIS

Usually one needs a metal internal chassis on
which to bolt the various circuit boards and
front panel controls but at the same time one
wishes to minimise on the number of fixing
screws that can be seen from the front of the
unit. Obviously metalwork is called for and there
are some special purpose tools that really cut
down on the hard work and skill-—normally re-
quired for “metal bashing”.

The most common metal used in amateur
electronics is aluminium sheet—probably of 16
to 20 gauge. This can be cut with a hacksaw or
metal cutting blades in a fretsaw or coping saw.
The only problem with conventional sawing is
the difficulty in obtaining smooth straight edges
without a lot of filing afterwards.
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BATTERY COMPARTMENT

We would thoroughly recommend the use of
one of the patent guillotine tools that are avail-
able from most “do it yourself” shops e.g. the
Goscut tool. This enables you to cut along lines
with ease and have no nasty metal powder to
clear up afterwards.

There is the special bonus—to those of us who
are basically lazy—that you can do the job sitting
down in comfort and there is no need to clean
up edges afterwards. The Goscut, in particular, is
very good for cutting internal angles because
it has one tool which neatly clips off every
nibble without leaving you to “wiggle” it out
by hand.

Most constructors have hand or electric drills
for bit diameters up to about 10mm but above
that size there are always problems. Obviously a
rat tail file can be used to open up holes a little
but these are difficult to use when one is trying
to maintain a perfectly circular hole and in any
case one needs a good strong bench and a vice
which are not always to hand.

For holes up to about 25mm diameter one can
use special punches that are operated by
locating a die (fixed to a 10mm diameter
screw) on one side of a normal 10mm diameter
hole with its screw protruding through the hole.
A punch is slid over the screw from the opposite
side of the panel and a nut tightened up over the
punch. By tightening up the nut the punch is
literally pressed through the metal sheet and
produces an exactly dimensioned circular hole
(Fig. 4).

Unfortunately the British punch and die sets
(Q- Max cutters) are very expensive indeed and
probably out of the range of most do-it-your-
selfers. They are expensive because they are
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CORNER FILLETS OF

PERSPEX CEMENTED INTO
POSITION AND DRILLED AND
TAPPED TO HOLD BACK OF CASE

Zed, BUTT JOINTS STUCK WITH
PERSPEX CEMENT

HOLE FOR LOUDSPEAKER,
METER ETC,

Fig. 3. Case made from
Perspex with internal
compartment for battery
housling.

'O

made from the highest grade hardened tool steel
and are capable of punching through steel as
well as aluminium. Fortunately there are now
available small sets of punches that have been
brought in from Japan. While they are by no
means of as high quality as those made by Q-Max
they are perfectly adequate for light guage alu-
minium sheet—they can be bought for a pound
or two and would make a worthwhile present
for any electronics enthusiast.

LARGE DIAMETER HOLES

To make holes of larger diameter there is very
little choice apart from the conventional tank
cutter (Fig. 5). There are special curved saw
blades that fit holders for electric drills but the
author has never found these satisfactory—they

Flg. 4. Operation of a typical metal punch.
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NALLS BENT OVER
TO HOLD WORKPIECE

Fig. 5. Operation of a tank cutter.

are difficult to set up and never seem to produce
a hole of the diameter you might expect. A tank
cutter in a slow speed electric drill or a brace
will always produce a better dimensioned hole.

The thing to remember when using a tank
cutter is that the workpiece must be held very
rigidly—for example on a wooden block, held in
position with a couple of nails through small
holes. Drill half way through from one side
keeping the direction of drilling absolutely per-
pendicular to the workpiece. To finish off turn
the workpiece over and cut in from the other
side—never try to go right through from one
side.

When cutting large diameter holes for bulky
objects like meter movements make sure that
you allow for any casting taper on the item that
has to be set into the hole, as it is infuriating
if you have to file out a large hole by even a
sixteenth of an inch all round!

Always try to cut all the holes in your chassis
before attempting to bend the metal.otherwise
you will end up with problems in holding the
workpiece. It entails you in a little more thought
at the marking out stage but a bit of time spent
then is worth the extra convenience later.

METAL BENDING

There are no great problems in bending sheet
metal but there are, none the less, a few pitfalls
for the unwary. Hopefully dimensions of the
final chassis are never critical unless you are
machining metal to fit a box; it is our suggestion
that you make the chassis first and then make
the box to suit.

If you have to work to precise outside dimen-
sions you must make allowances for material
gained at a bend; this depends on how the metal
is held in a vice and how free of curvature the
bend is. Typically the top surface of a chassis
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Fig. 6. Allowing for the bend when marking out
metal chassis.

can be increased in size by up to twice the thick-
ness of the material if this factor is not taken
into account (Fig. 6).

To form a good clean bend it is desirable to
use a metal vice. Do not attempt to face the
jaws of the vice with wood—this will give a
curved bend as opposed to a crisp 90 degree
angle. If you only have a wooden vice it is a
good idea to line the faces with a couple of pieces
of 25mm to 40mm angle iron. Grip the work
piece tightly in the vice so that the bending line
is either seen with spare metal beneath up to
approximately the thickness of the metal, or the
line should be below the jaws of the vice by
the same amount.

This controls whether you wish to gain or lose
dimensions in the bend and, of course, whether
you have already taken this factor into account
in your original marking out! It is a good idea
to have the longest side of the bend out of the
vice so that you can get good leverage for the
bending operation. Using both hands bend the
material down flat to the surface of the vice with
as even a movement as possible—try to keep
the bending pressure uniform along the length
of the bend. :

For a long edge it might be preferable to apply
pressure with a length of S0mm square timber
to keep the bending action even. If this is done
carefully you should automatically get a clean
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corner but if it needs sharpening up a bit you can
gently tap the metal down with a mallet or a
hammer and a piece of wood.

Unless you have to it is better to avoid bending
adjacent sides of a square surface as you are
likely to have problems with holding the work
in a vice; likewise it is best to keep bends as
far apart from each other as possible—particu-
larly if they go in the same direction.

COMPLETE HOUSING

Our illustration (Fig. 7) shows an example of
a simple chassis that could be slid into a wooden
case. The amount of bending is minimal and is
only there to allow clearance for fixing screws
underneath the metal surface. The front panel
(this is an internal panel and would not be seen
from the outside) is fixed into place by a row
of pop rivets. These are applied by a special
tool which is now commonly available from most
hardware shops and is not too expensive. This
panel could, of course, be bolted into place or
even glued with one of the epoxy resins—e.g.
Araldite. Notice the flange that has been bent
into the bottom of this panel to allow a fixing
point inside the wooden box.

All the controls would be fixed to this internal
front panel which needs no surface finish—

unless it is necessary to provide a tuning scale
or such like—and the spindles should be long
enough to protrude through a single unbent
dummy metal facia panel. This latter panel
would be neatly screwed to the front surface of
the wooden box or inset slightly and would hide
all the unsightly nuts, bolts and rivets.

A subsequent part in this series will deal with
ways of producing a professional finish to this
panel.

It only remains to make the wooden box in
which to house the chassis. You do not have
to be a carpenter to make a nice job of wood-
work these days. All we need is a rectangular
tunnel of plywood the back end of which is
blocked off. The simplest way of making this is
from plywood that can be butt jointed at the
corners with plenty of resin glue (e.g. Evostick
Resin W) and panel pins.

The cabinet will have no strain on it and the
back and, eventually, the metal front panel will
give it ample rigidity. The width of the cabinet
should just take the width of the internal chassis
but its height should be greater than the height
of the internal front panel—to allow for the
two fillets of wood that are used to fix the ex-
ternal facia. The depth should be sufficient to
allow the facia to be set inside the front by about

Fig. 7. Construction of a simple modern chassis and wooden case.

PLYWOOD SHELL

VENEERED

PRINTED BOARD ETC.
MOUNTED ON CHASSIS

FLANGE FOR FITTING
INSIDE CABINET
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HOLES FOR
SELF TAPPING
SCREWS

HOLES FOR FEET

EIGHT BRACKETS POP
RIVETED TO FRONT AND
BACK PANELS

Fig. 8. Simple metal case for test gear.

5mm when the back of the chassis is just touch-
ing the inside of the back of the box.

The plywood case can now be covered with
either Fablon or, better still, an iron-on wood
veneer. The front edges of the plywood can be
veneered or, altematively, painted a nice solid
black to hide the grain. When completed it is
only necessary to drill holes under the front of
the case to tally with the bend on the internal
front panel so that self tapping screws can be
used to hold the chassis in position.

What doyou know ?

CONSTRUCTION

On what devices would you use a heat shunt

when soldering.

What type of solder should you use for elec-
tronic construction.

What is the difference between Vofoboard and
plain matrix wiring board.

On what types of project should you not use
Veroboard for construction.

Everyday Electronics, April 1975

Similar holes (together with one for the mains
lead, if one is used) should be drilled at the
bottom of the back panel. To finish the unit off
four rubber feet can be screwed to the underside
of the box. Small toilet seat buffers are ideal in
this role.

FRONT PANEL

You may wonder why we bother to make a
metal facia panel instead of completing the final
structure with wood. The answer to this one is
simply that we do not advocate wooden front
panels in general; they do not take lettering or
other designs so well and generally spoil the
appearance of the finished product giving it
rather an old fashioned look.

In simpler cases you can use the technique
suggested above but can omit the internal
chassis. For small projects you can often bracket
the Veroboard or printed circuit assembly
straight on to the front panel with a couple of
chromium plated screws; it only remains to
drop the whole front panel assembly into the
wooden box and secure it with four wood screws,
into the two fillets running along the top and
bottom.

To house test instruments that may be better
off in all metal cases you can make a fairly
simple case as shown in Fig. 8. This requires the
minimum of bending, looks neat and is reason-
ably strong.

It is, of course impossible to cover all con-
tingences in this one short article but we have
offered a few short cuts and advice on how to
take some of the hard work out of making
enclosures.

Next month—A professional finish.
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Your Carcer

¢« ELECTRONICS

By Peter Verwig

THE ELECTRONICS INDUSTRY

A career in electronics is an exciting prospect! This month
EVERYDAY ELECTRONICS starts a regular series of articles on the
electronics industry. 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.

N forthcoming articles we shall
be telling you of courses of in-

struction that will be helpful, of
the professional organisations you
might wish to join, and some in-
sights into the life of a marine
electronics officer on board ship,
a radar technician at an airport,
a development engineer in a
laboratory, a computer engineer,
a TV broadcast engineer and a
dozen or more interesting and
often exciting occupations in
which you can apply your interest
in electronics to your own profit.
Remember that many of the top
personalities in professional elec-
tronics were once hobbyists like
yourself.

But first we must set the scene
by describing electronics as a
manufacturing industry and as a
service industry. Although Your
Career in Electronics is based on
British practice much of the in-
formation will be of value to over-
seas readers seeking career oppor-
tunities in their own countries.

HISTORY

The birth of electronics as an
industry came with the filing of
the world’s first patent for Wire-
less Telegraphy (British Patent
No. 12,039) on June 2, 1896, by a
young man of 22, Guglielmo
Marconi. He was very much an
amateur enthusiast but he had
the foresight to see the com-
mercial possibilities of communi-
cation without wires. Earlier
experimenters such as Heinrich
Hertz had only regarded the sub-
Ject as one of scientific novelty.

For the next 40 years the new
science was ooncerned almost
entirely with communications and
sound reproduction, and it was
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only in the late 1930’s that vacuum
tube technology (there were no
transistors in those days) came to
be applied to other uses such as
medical radiotherapy. The 193945
war period saw tremendous tech-
nical advances and it was in the
post-war period that the term
“electronics” came into general
use with radio communication and
television as but one important
branch of the subject.

The early post-war period saw
the development of the first com-
mercially available digital com-
puters and the beginnings of
automation in industry. The next
big leap forward was the inven-
tion of the transistor which paved
the way for the completely new
technology of solid-state physics
which now dominates electronics
and has extended its application
into almost every human activity.

So deep has been this penetra-
tion that from the point of view of
an aspiring technician or chartered
electronics engineer there are now
infinite possibilities of employ-
ment. In the old days you needed
to work in the radio manufactur-
ing industry, in broadcasting or
other professional communica-
tions, or as a service engineer at
your local radio dealer.

Today the same man might
work in a hospital, on an oil rig,
in a food manufacturing plant,
even at a coal mine. So in the
area of job opportunities the
spectrum is so large it is difficult
to define any limit to electronics.

MANUFACTURING

What can be defined, however,
is the electronics manufacturing
industry which employs some
500,000 people in the UK with an

annual output of electronic goods
worth nearly £2,000 million a year.
There are two main divisions,
one serving what is called the pro-
tessional electronics market and
the other the consumer market.
The consumer market is all the
electronics bought by ordinary
people for use in their homes,
their cars, and their caravans.
Domestic radio and TV sets, hi-fi,
tape recorders, hand-held elec-
tronic calculators, and the elec-
tronic watch and clock.

Professional electronics equip-
ment is that classified as capital
goods such as broadcast trans-
mitters (both radio and TV),
other professional communica-
tions (including mobile radio used
by the police, fire services, taxis
etc.), computers, industrial auto-
mation, medical electronics, radar
and other navigational aids, and
a huge sub-sector of defence elec-
tronics for the armed services.

The equipment manufacturers
design and build complete equip-
ments or systems and to do so
they need to buy millions of com-
ponents. So within the electronics
industry we find some hundreds of
manufacturers who specialise in
making components, the resistors
and capacitors, the transformers,
transistors, integrated circuits,
plugs and sockets, knobs, printed
circuit boards, cables and
terminals. The component manu-
facturers are varied. Some cater
for the mass market of low-cost
components, others produce fewer
components but of very high
quality for rather special applica-
tions.

Another important sector of the
electronics industry is that con-
cerned with the design and manu-
facture of instruments such as
signal generators and oscillo-
scopes, multimeters and other
test gear.

Just over half of all this activity
is concentrated in the South-East
of England so if you are looking
for a job in manufacturing
industry the widest choice is in
the Greater London and Home
Counties areas. The next biggest
concentrations are in the East and
West Midlands (11 per cent), the
North-West (10 per cent) and
Scotland (7 per cent). Wales has
only 3 per cent of the total elec-
tronics manufacturing industry
but this figure is now on the in-
crease. The area of electronics
famine is Yorkshire and Humber-
side with only 1 per cent.
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PERSONNEL

Electronics assembly work and
other light routine duties are ocon-
ducted almost entirely by female
labour, but technical categories
are almost exclusively male. In
round figures in the manufactur-
ing industry there are 20,000
scientists and technologists (i.e.
people with University Degrees or
Higher National Certificates),
39.000 other technicians who
would certainly be of Ordinary
National Certificate standard,
6,500 draughtsmen and 53,000
skilled craftsmen.

The size of firms varies con-
siderably. The Plessey Company,
for example, has 60,000 people
and GEC-Marconi Electronics, one
of the electronic firms within
the giant GEC Group, has
30,000. Solartron, whose main
interest is in instruments has
1,600 employees, and Membrain,
one of the newer companies who
specialise in very advanced auto-
mated test equipment, has only
130 employees but a very high
proportion of these are technically
qualified men. There is therefore
a very wide choice both for those
who value the security of the
larger organisations and those
who prefer the generally more
intimate atmosphere of the
smaller concern.

BY PAUL YOUNG

Of course you can still work for
the manufacturing industry with-
out working in it. You can be an
installation engineer, for
example, employed by the manu-
facturer, and sent out to install
and commission new equipment.
Or a manufacturer’s field service
engineer engaged on modifica-
tions or servicing of equipment
wherever it is installed.

We shall be returning to the

manufacturing industry in future
articles in Your Career in Elec-
tronics when we look at career
structures in closer detail.

Next month we shall discuss the
qualifications you will need to get
started in a professional career.
Yes, it means more exams but
remember you have a head start
because this time you will be
studying a subject which really
interests and excites you!

A young Plessey engineer conducting high temperature
tests on an advanced type of integrated circuit which is
now enjoying good sales in the United States. Performance
is being monitored by oscilloscope.

T T sl
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A retailer discusses component supply matlters.

ONE of my more rewarding

tasks, when I am not advis-
ing you on your component
supply, is to offer advice to the
management. Not that it is often
required, they do a first rate job,
bless “em”, but in this instance,
1 would like to voice an opinion
and I would particularly like to
hear the views of, you, the con-
structors.

Basically you might say it boils
down to i.c.’s (and in this I in-
clude modules) versus the equiva-
lent transistors and components.
What sparked this off, was when
I saw the modules used in the
Modula 3. Sure, they will save
you a lot of work, but this argu-
ment, if pursued to its logical
conclusion, would suggest you go
out and buy a ready made ampli-
fier, and have the great thrill of

speaker!

It is an inescapable fact, that
the i.c. and module are the anti-
thesis of construction. In the case
of the Modula 3, I am sure that
most constructors would have
preferred to build the modules
and possibly saved money.

Another case in point, (although
1 hasten to add one that was
not sponsored by this magazine)
was the Mullard Unilex System.
Here was a series of well-made
modules, complete with 5 pots
mounted on a bracket, all wired
with coloured wire, all you needed
was a small screwdriver, and you
even got that in the kit.

1 was invited along to the
first demonstration given by Mul-
lards, and I came away very im-
pressed. 1 even built one for an
uncle of mine who wanted a

plugging in a pick-up and loud- stereo outfit in a hurry. I thought
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Coun‘ber Intelligence

it would be very popular. I was
wrong, it flopped badly and the
reason is not hard to seek. You
the constructor want something
that taxes your skills, something
you can construct. It is not over-
stating the case to say, that to
you, this is more important than
the finished result!

T am not saying that specialised
i.c.’s should not be incorporated
in the EVERYDAY ELECTRONICS
constructional designs, this would
penalise the readers unneces-
sarily, but a design that consists
mainly of an i.c., that just re-
quires a microphone hooked on
to one end and a speaker on the
other is not what the customer
requires. T may be wrong, but
that is my view, and I look for-
ward to hearing from the readers.

And so Mr. Editor, please ask
your excellent team of designers
to be more “discrete” and less
‘“integrated”; in the meantime I
will passively await, the concen-
sus of opinion.
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00KING through the advertisements and

brochures of the various electronic com-
ponent suppliers, one cannot fail to notice the
wide availability of logic i.c.s’ especially TTL
types. For the beginner these can be rather
confusing, as the terms used tell the uninitiated
little or nothing about the devices, and their
functions.

Most of these have been designed for very
specialised applications in the computer industry,
such as frequency dividers and digital display
drivers, and so do not find a very wide use in
amateur electronics.

There is however, a family of logic circuits
known as ‘“gates”, which are more simple than
the majority of logic i.c.s, and are suitable for
more general use in various switching applica-
tions. Because these i.c.s are manufactured in
large numbers for use in industry, they are
available at very low prices, and thus usually
have a cost advantage over alternative types of
circuit.

TYPES OF GATE

One factor in common with all types of gate
is that they have two or more inputs, and a
single output. Both the inputs and the output
can be in one of two stable states. Either “high”,
at a potential of about 3 to 4 volts (often called
logic 1), or “low”, at a potential of about 0 to
0-5 volts (logic 0). Which of these two states
the output assumes is dictated by the combina-
tion of states at the inputs, and the type of gate
used.

There are four basic types of gate which are
known as NAND, NOR, AND, and oR gates.

To show what output state a given combina-
tion of inputs will produce for any particular
type of gate can be accertained by reference to
the relevant truth table. This is merely a table
showing t t states of a gate for all the

possible input combfnations, Tables 1 (a-d) give

: A
LINDA P o ALLAN
hal R =

a truth table for each of the four basic types
of gate. These tables are for the more simple
type of gate having only two inputs.

The way in which the names of the gates are
derived is quite straightforward. For instance,
an AND gate is so called as the output is only
high when input 1 anD input 2 are high.

A NaND gate is the same as an AND gate,
except that with input 1 and 2 high, a low or
Negative output is obtained. An oRr gate will
have a high output with either input 1 or input
2 high. A Nor gate will have a low (Negative)
output with either input 1 or input 2 high.

These gates are all prefixed with the word
“positive’”, as, with an AND gate for instance,
it is when both inputs are positive that a high
output is ohtained. A negative AND gate has a
low output when both inputs are negative. This
last complication can be ignored to a certain
extent, since one would not normally specify a

ESTIMATED COST* )

OF COMPONENTS
including VAT

excluding cases
£2.30

*Based on prices prevailing at

(
FOR ANCE
U\

presses button first.

time of going to press )

By R.A. PENFOLD
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Table | (a):

Input | Input 2 Output

Low Low LOW

LOw HIGH Low

HIGH Low LOow

HIGH HIGH HIGH

P

Table | (b): Positive ?-in_put NAND —
Input | Input 2 Output

. Low LOW HIGH

Low HIGH HIGH

HIGH Low HIGH

HIGH HIGH LOW

negative gate for a circuit, as if, for example, a
truth table were drawn for a negative AND gate,
this would be the same as one for a positive
OK gate,

Thus the output is low when input 1 anNp input
2 are low, and the output is high when input 1
oR input 2 are high. Thus in order to aveid con-
fusion gates are often just termed NOR, NAND,
etc., and it is a positive type that is referred to.

—A1 p—
Table 2: VPositiye}-in_puitiNOR gate — |

]
Positive _2-_input eND_ :

1 }—
Table 1 (c): Positive 2-input OR —/,

input | Input 2 Output
Low LoW Low
Low HIGH HIGH
HIGH Low HIGH
HIGH HIGH HIGH

1
Table_l (d): Positiv_e_ 2_-!l!put NOI}

Input i Input 2 Output
LOow LOwW mHIGH
LOwW HIGH Low
HIGH Low Low
HIGH HIGH Low

MULTI-INPUTS

A gate can have any number of inputs, and
truth tables can be drawn for multi-input gates.
These can be derived in much the same way
as for a two input gate.

A three-input positive Nor gate will have a
low output if input 1, or input 2, or input 3 are
high. All three must therefore be low in order
to obtain a high output. The resultant truth
table is shown in Table 2. Similar truth tables
for the other types of gate are not shown as it
should be possible (and is a good exercise) for
the reader to calculate these for himself.

Input | Input 2 Input 3 Output CIRCUIT DESCRIPTION
Low Low Low HIGH The circuit diagram of the Quizmaster (a pre-
tgw Hg-w !I:I?GWH tg\‘x cedence switching indicator) is shown in Fig. 1.
HIGH ,'_-"GH LOW LOW This type of device is used in many television
HIGH LOW HIGH LOW quizzes, where it is necessary to know who was
Hgsvv L?GW 'l_.lOGW IL.ngV the first person to press a button to indicate
L HIGH IGH that they wish to answer a question.
HIGH HIGH HIGH Low Such a device consists of a push-button switch
[ U
- ' ‘
—0 O
A Pil200
sS4
L__”. R22200 # )‘:
s2 1.\
":Loe i .
o8 P 10 PIN 4 H
r‘ 7 2 T -
3 3 £ 50 0 PINY
Fig. 1. The complete cir- - ! g
cuit diagram of the Quiz- r'° 5 o
master. The three gates, GIc TiL209
GIA, GIB and GIC are all i
contained in one package, ES
SN7427.
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Fig. 2 (above). The layout of the compo-
nents on the Veroboard and the breaks to
be made on the underside. Also shows
wiring up details.

Left. Photograph of one of the prototype
remote switch boxes.

The completed prototype with remote The prototype component board and
switches. wliring up details.
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for each person, each button operating an in-
dicator lamp when pressed. The circuit is
arranged so that when one lamp is lit, the others
are blocked, and cannot be illuminated by press-
ing the appropriate switch.

The circuit uses three 3-input Nor gates which
are all contained in a single integrated circuit
package type SN7427. The output of each gate is
taken via a current limiting resistor to a light
emitting diode. These diodes are used as the
indicator lamps, and will light when the output
of the gate which drives them is high.

One input of each gate is connected to a push
button switch, one switch per gate. These are
operated by the players, and when closed, earth
the input to which they are connected. The other
two inputs of each gate go one to each output of
the other two gates.

When the on/off switch, S4, is closed, the
inputs connecting to S1, S2, and S3 will tend
to drift to the high state, due to the type of
circuitry used in the i.c. This means that all the
outputs will be low (see Table 2). The gates now
each have one input high, and two which are
low, as they are connected to the outputs of the
other gates, which are all low.

If one of the switches, say S1, is closed, all the
inputs of gate 1 will be low, and the output will
go high, causing the lamp to light. This will
cause one input of each of the other gates to go
high, and even if S1, and S2 are now closed, one
input of these gates will still be high, and the
lamps will not light. The circuit is not latching,
and the lamp will only light while S1 is closed.
Therefore to restart the cycle S1 is merely re-
leased.

It is worth noting that although a positive
NOR gate is specified, and the 7427 i.c. will be
advertised as such, this is in fact being used as
a negative NAND gate, as a lamp can only light
when input 1, and input 2, and input 3 of its
gate are low.

" Components.... )

Resistors
% Sop
Rs 2200 SHO1

All § watt +10%

TALK
Semiconductors

IC1 SN7427 triple 3-input NOR gates
D1,2,3 TIL209 l.e.d. (with fixing clips) (3 off)

Miscellaneous
S1, 2, 3 push-to-make release-to-break type
(3 off)

S4 s.p.s.t. toggle

B1 9V PP3

Veroboard: 0-1in. matrix 17 holes X 15 strips;
aluminium case type ABT7 or similar; 14 pin
d.i.l. socket to suit IC1; battery connectors
for PP3; three small cases for remote

\_ switches.
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CONSTRUCTION

Some of the components are mounted on a
piece of 0-1in. matrix Veroboard size 15 strips
by 17 holes, the layout is shown in Fig. 2
together with the breaks to be made on the
underside.

Begin by making these breaks and drilling the
two fixing holes and then position and solder the
components to the board as detailed not forget-
ting the link wires. Ensure that the i.c. is put
in the correct way round; there is an indentation
between pins 1 and 14. In the prototype no i.c.
holder was used but it is strongly recommended
that one is used so as to avoid overheating by
the soldering iron.

The prototype used a commercially available
aluminium case type AB7 size 135X70X40mm
with a removable base, although any size and
material will do. Prepare the case to accept the
components and then secure the latter in position.

The le.d.s. used had a grommet-like fixing
that is fitted through a hole drilled in the case
and the l.e.d. then pushed in. Do not treat the
le.d.s. as ordinary bulbs, these must be con-
nected with the correct polarity or they will not
light and may be damaged. The case is usually
marked with a small dot near the cathode
(+ve) terminal.

Solder the flying leads to the component board
and then wire up to the case mounted com-
ponents. Attach suitable lengths of wire to the
board that are to go to the push button switches
S1, 2 and 3 and pass these out through the case
in pairs via small grommets.

The component board is mounted by two 6BA
nuts and bolts, and spacers are used to keep the
copper strips clear of the case.

REMOTE SWITCHES

The three push button switches (push-to-make
release-to-break) should now be mounted in suit-
able size cases of any material but should be
robust enough to stand up to a fair amount of
handling from excited contestants. Transparent
plastic cases were used in the prototype since
they were readily available.

Now wire up the three pairs of wires from the
master unit, one to each remote switch, passing
the wires through a small hole in the side of
each case.

TESTING

Thoroughly check out the construction and
when satisfied connect the battery and switch on
at S4. None of the l.e.d.s. should be illuminated.
Press down one of the remote switches and one
l.e.d. should light up. With this switch held down
depressing the other two should have no effect.
Repeat this procedure with the other two
switches to obtain the same result. Each le.d.
should now be labelled the same as the remote
switch that turns it on and the unit is ready to
use. O]
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A new electronic training aid
will be welcomed by musicians,
singers and language pupils alike.
It takes the form of a cassette
player and recorder with an in-
stant playback facility rather like
that used by television for sports
transmissions, The Canon Repeat-
Corder L was developed by the
Canon Company of Japan for
language learning and speech
therapy butanyone playing around
with the machine can hardly help
thinking up some new use for it.

A rigid document-type carrying
case opens up to reveal a cassette
recorder with piano-key controls.
An ordinary Philips-type cassette
is used in the conventional way
for record, play-back, fast rewind,
and fast forward. But additionally
a second, quite separate, cassette
can be run alongside the main
cassette. This second cassette has
a continuous loop of tape of fixed
length (anything from 5 to 180
seconds) and when it is running,
this second cassette is constantly
recording what the main cassette
is playing back. The machine has
a repeat button and when this is
pressed, the main cassette stops
and the continuous loop cassette
starts to play back what it has
been continuously recording. Thus
a S-second cassette will play back
over and over again the last 5
seconds it has recorded from the
main cassette. When the main
cassette is started again, the loop
circuitry is automatically switched
over to record again. In this way
a musician or a language pupil
working from a piece of music
or a lesson recorded on the main
cassette, can snatch any particu-
larly difficult passage and play it
again and again until he is satis-
fied.

Although marketing of the Can-
on machine was launched in this
country around a year ago, by
Education Projects International
Limited (now at 15 Temple Sheen
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Road, London SWI14), I have
never seen one in any of the
usual hi fi or audio shops. But I
have checked with the importers
and they tell me it is selling well
to specialised markets.

As a sign of the times, we are
even likely to hear it in public
places or on public services, such
as the railway. Various different
bomb or emergency warnings will
be recorded on the main cassette
and when necessary the repeat
cassette will be switched on to
play back the relevant warning
repeatedly over the PA system.

DISCOUNT BUYING

Talking of “the usual hi fi and
audio shops” brings to mind the
perennial problem-—should we or
shouldn’t we buy equipment from
cut price or discount dealers? We
are all confronted with the same
dilemma at some time or another;
we want to buy a piece of equip-
ment and we can either go to a
shop that sells it at full price,
along with helpful advice and
demonstrations or we can buy it
without demonstration from a
discount house for well under the
market price but by mail order or
from a salesman who probably
knows nothing whatsoever about
electronics. There really are no
simple answers but there are
some very clear guidelines.

First and foremost, as elec
tronic equipment gets more com-
plicated, so it becomes more likely
to have a fault on when you buy
it or to develop a fault in use.
Even the American space pro-
gramme has learned the hard way
about zero defect philosophies.
For instance, on the first moon
landing the computer had to be
over-ridden and the ship manually
controlled at touch-down.

Most of the cut price shops
honour their promises and do
replace goods found faulty on

purchase. Most of these shops
also honour their promise to
repair or replace goods which fail
during the guarantee period. But
the crunch comes when the guar-
antee period ends. Quite often
a discount dealer can only honour
his guarantees by replacing dud
items with new ones from his
warehouse. Sometimes his origin-
al bulk purchase is made at a
price which assumes a percentage
of duds and thus takes into ac-
count a similar percentage of
shrinkage or wastage. (This 1
believe happens a great deal in
the calculator market.)

Clearly, if the dealer has no
real service facilities and only a
warehouse of replacements, he
will not be able to help when the
guarantee period is passed. And
if the equipment is made in the
Far East, the proud owner may
be left with a beautiful looking
piece of junk. For anyone who
has tried to find an independent
engineer to service a treasured
gadget from a faroff land will
know what this means in practice,
In short, no one will touch it with
a barge pole because spares will
be difficult or impossible to obtain
and anyway a fair price for the
job will give the customer a
heart attack.

EXCEPTIONS

On the other hand, dealers
with a service department and
service engineers permanently on
their staff (and charging full
price for everything they sell to
pay the engineers’ wages) will
probably undertake repairs on
anything that they have sold (at
a price if out of guarantee of
course) for years afterwards.

Of course there are plenty of
so-called specialist dealers who
sell at full price and offer nothing
in the way of advice or after
sales service in return. And there
are discount merchants who have
well equipped service depart-
ments. So the golden guideline is
to sort out right from the start,
without any ifs and buts, whether
the source you are buying from
will undertake service (ataprice)
after the guarantee period is
over.

Remember that a £100 ampli-
fier bought cheap at £70 is a very
expensive bargain indeed if it
has to be thrown out after a
year. A £100 amplifier bought for
£100 that can be repaired for a
few pounds later on, is a far
better bet.
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HOME MADE
CAPACITORS

Cut up some discarded bean
tins to provide two sheets of
metal of about 15 to 20 cent-
metres square and nail strips of
wood along one edge of each to
provide a stand. Stand them on
edge facing each other on a sheet
of plastic film (plastic tablecloth
is ideal) for insulation, see Fig. 1.
If tin is not available, cardboard
will suffice, provided that silver
foil is glued to one face.

Fig. 1. An experiment with a
home-made capacitor.

Solder a thin flexible wire to
one face of the home-made cap-
acitor and fasten the other end
to your home-made electroscope.

Charge another plastic film by
rubbing it with wool, bring it up
to the electroscope. You will dis-
cover that the electroscope is not
so easily deflected—some of the
charge is conducted along the
wire to charge the plate of the
capacitor.

When the electroscope leaves
are fully deflected, push the sec-
ond plate of the capacitor near
but not touching the first, (use an
insulator—not your hand.) The
leaves of the electroscope will
show considerably less deflection.

This shows that the capacitance
of a capacitor increases when two
plates are used and that the
closer they are—without touching
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—the greater is their capacity to
hold charge.

Now earth the second plate by
touching it with the hand. Again,
it will be found that the capad-
tance has increased. Finally, place
a thick book between the plates
and note that the capacitance has
increased yet further.

From these experiments we
can see that a capacitor has an
effect when only one plate is con-
nected into any electronic cir-
cuitry, but that the effeat is in-
creased when the other plate is
also connected. They also show
that the material between the
plates affects the capacitance.

Fig. 2. How a paper capacitor
is made up.

Take a discarded paper capaci-
tor and carefully cut the outer
covering. Then unroll the ‘“in-
nards”. You will find that all you
have is two strips of aluminium
foil separated by paper soaked in
a waxy solution, see Fig. 2. The
function of the paper is simply
that of an electrolyte—the “posh”
name we give to the separator
between the plates. Our book was
an electrolyte; so was air.

As we may guess, different
substances have differing ability
to increase the possible charge
held in a capacitor. Taking air as
value 1, paper has the value 2-2

and mica the value of 6. For a
given value of capacitance there-
fore, a mica capacitor will be
much smaller than a paper
capacitor.

You will often see capacitors
that are termed “electrolytic”.
Strictly speaking, all capacitors
are electrolytic, whether the elec-
trolyte is air, mica or what-have-
you, but what the manufacturers
(and most writers) mean by an
electrolytic capacitor is one that
has a “wet” electrolyte.

1f you have a discarded electro-
lytic capacitor, dismantle it care-
fully. The inside is just the same
in construction as the paper cap-
acitor, but the paper electrolyte
is immersed in a wet paste based
(for the record) on ammonium
tetraborate.

1t is also arranged that one of
the spiral sheets of aluminium
is in electrical contact with the
aluminium can, see Fig. 3. On
charge, the wet electrolyte has a
chemical reaction that increases
the capacitance many times.

]’ "Capacitance is the ability
| toholda static charge.

PR

Fig. 3. Internal details of an
electrolytic capacitor.
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A useful pocket instrument for use
on audio, radio and logic systems.

HEN testing radio or audio equipment, a

signal injector is an invaluable piece of
apparatus to have at hand, as it allows the loca-
tion of a fault to be rapidly narrowed down to a
single stage of the circuit under test.

Also, when testing circuits that make use of
TTL devices, it is advantageous to have a device
that will provide an audio indication of the logic
levels present within the circuit, rather than the
visual “transistor-driven lamp indicator” which
necessitates the diverting of attention to and
from the lamp and circuit board.

The circuit described in this article provides an
instrument that will give clear indication of an
open circuit, logic “0” and logic “1” or by flick-
ing a switch, an audio frequency signal (approx
1kHz) suitable for injection into audio and radio
equipment.

CIRCUIT

The circuit diagram of the Signal Injector &
Logic Probe is shown in Fig. 1. As can be seen, it
centres around IC1, which is a four-input NAND
Schmitt trigger. The Schmitt trigger action is
such that if a rising voltage is applied to the in-
puts of the device, when this voltage reaches a
certain level (1:7V in this circuit), the output
will fall sharply to 0-4V. If the input is now
allowed to fall back towards zero, as it reaches

N 0-8v
M

33V

O-4v
Fig. 2. Input-output characteristics.

0-8V, the output will rise sharply back to 3-3V
(see Fig. 2). This delay in the switching action
that the device possesses, known as hysterisis,
makes it ideal for use as an RC multivibrator.

MULTIVIBRATOR

Referring to Fig. 3., assuming that ICI output
is initially at logic 1 and C1 is discharged, C1 will
then charge towards logic 1 via R1 until it
reaches the 17V threshold, when the output will
fall to logic 0. Capacitor C1 then discharges back

(¢oR_ yce ESTIMATED COST*)
GUIDA OF COMPONENTS
onNwY including V.AT.

£1.40
excluding case

*Based on prices prevailing at
time of going to press

R2 1-2kid Sta SIGNAL INJECT
F_' Wv ﬁ"() TTL
o PROBE
i3 IC1 : —
= SNUB o opr |
BATTERY 10] s1 »—-“-—o'wo_
+ve "gfn' " 3 Stb (Ezémgcvm
' P
[ 1ot G1A Fig. 1. The complete circuit
BATTERY BN T - B8 diagram of the Signal
S By RVSTAL Injector & Logic Probe.
,__:m EARPIECE Only half of the circuitry
T F in the integrated
circuit is used.
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OUTPUT

INPUTS ST

R1
4

caI
through Rl until the lower threshold of 0-8V is
reached, when the output rises back to logic 1.

The cycle then repeats itself until the supply is
removed.

Fig. 3. Details of use
of a Schmitt trigger as
as a multivibrator.

TTL PROBE

Removing the supply voltage, however, is not
the only way of controlling the oscillatory action
of the circuit. The device has four NAND inputs,
this means that if one of these is held at logic 1
(or left floating) then the output will always be
the inverse of the input (as before, when all
inputs were connected together).

However, if this input is now taken to ground,
then the output will go to a logic 1 and stay there
regardless of what appears at the other inputs.
Thus one input can be used to switch or gate
the multivibrator action of the device.

With switch SI in the “signal inject” position
the gating input is left floating and hence the
circuit oscillates normally, the output being
taken via a d.c. blocking capacitor, to the probe.

With the switch reversed, in the TTL posi-
tion, the gating input is connected to the probe
via a current limiting resistor, R2 and the output
goes to the crystal earpiece TL1. When the probe
is not connected to any external circuit a note of
about 1kHz can be heard through TL1. If the
probe is now touched on a point at logic 1 a
slightly lower note is heard and if a logic 0 point
is touched then the note will cease altogether.
Without R3 there would be no difference in the
notes of a complete open circuit and logic 1.

SUPPLY

The circuit can be powered either from 4-5V
dry cell battery, three 1-5V mercury cells,
directly from the supply rail of the circuit to
be tested providing it is guaranteed to be always
less than 5:5V and, with the inclusion of the
circuit in Fig. 4, a 9V PP3 battery. The prototype
was powered by the first method.

n®

Fig. 4. A suitable
power supply for
the unit using a
PP3 9V battery.

T . —o10(®)
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Fig. 5. The layout of the components on the
Veroboard, cut-outs to be made and full wiring
up details.

CONSTRUCTION

Begin construction by cutting to size the 0-1lin
matrix Veroboard as shown in Fig. 5. Next break
the copper strips where shown by using a small
twist drill bit to remove the copper foil. Solder
the flying leads, link wire and resistors and
capacitors first. The integrated circuit IC1 is
easily damaged by heat so the use of a 14 pin
d.i.l. socket is recommended.
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rComponents....

Resistors
R1 3900
R2 1-2kQ
R3 27k
All W + 10% carbon

SHOP
TALK

Capacitors
C1  1uF 15V elect.
C2 0-1uF polyester

Miscellaneous
IC1 SN7413 dual 4-input NAND Schmitt
trigger
S1  double-pole double-throw slide switch
TL1 crystal earpiece
Veroboard: 0-1in. matrix, 13 holes by 9 strips;
crocodile clip; socket to suit IC1; 2-pin DIN
plug; 50mm 6BA brass studding; small
L plastic case. )

In the prototype the top two sections of an oid
f.m. aerial were used as the probe, allowing it to
be retracted back into the case when not in use,
however, a 50mm length of 6BA brass studding
filed to a point would serve equally well. The
flying lead to the probe is soldered onto one end
of the studding prior to fixing.

The whole device was mounted in a clear
plastic slide-top case such as those that are used
to house throat lozenges and record styli,
although any type of case can be used.

Two holes must be drilled for the leads from
TL1 and one for its mounting screw. A
rectangular hole and two 6BA clearance holes
are needed for S1. Three more holes are needed,
one 6BA clearance for the probe and two for
the supply leads, see Fig. 5.

When all the drilling is complete, the case can
be painted from the inside, (this prevents paint
scratches on the unit when in use).

The probe should now be fixed in the box
with epoxy resin glue, and after this is set, S1
and the component board may be put in place.

The flying leads to the switch and TL1 should
then be soldered, and TL1 glued and screwed by
means of its cable gland screw, or if this is
absent, a small self-tapping screw, to the case.

In the prototype the supply leads were
terminated in a 2 pin DIN plug allowing a variety
of supply modules to be used, but if only one
type of supply is to be used, the leads can be
soldered directly to the supply in series with the
positive supply rail. In this case, a small push-to-
test switch must be mounted in the case (room
has been left for this) but the author recom-
mends that in keeping with the simplicity and
economy of the device, an Ever Ready battery,
type 1289 or equivalent 4-5V battery be used
as it has quite a long life and, because it has
brass strips as terminals: by soldering one lead
to a small brass plate, and glueing it below one
terminal this will then serve as a cheap push-to-
test switch.

Whatever type of supply is used, do not forget
to leave a flying lead, terminated in a crocodile
clip from the negative line of the supply to serve
as a common chassis connection to the device
under test.

NOTES ON USE

The Signal Injector & Logic Probe must not be
used on equipment possessing voltage levels
greater than the working voltage of C2, eg. some
valve equipment. Also, the TTL probe must
never be taken to a voltage greater than 5-5V.
Failure to observe these two points will result
in destruction of the device.

As the TTL probe gives a note when there is
open circuit between probe and chassis con-
nector, and no note when this circuit is closed
the device can be used in this mode as a con-
tinuity tester.

If different frequencies of operation are re-
quired Cl can be altered. To increase the fre-
quency, decrease the capacitance and vice versa.

_..YOU LEFT IT IN THE
GARDEN, SO 1 PUT IT
IN THE SHED TO SAVE

THAT VERQOBOARD SENSOR
THING FOR YOUR RAIN
ALARM SYSTEM...

...GETTING WET
IF 1T RAINS.

a

Everyday Electronics, April 1975




Next Month...

i this m
lete guide {or
?\o:r‘\‘gst for all beginners.

WARNING

WINKER .
A low current indicator for battery T“E MINSTREL

powered equipment. A single octave stylus operated

AI\HI!I-\TRHI\E" MW/LW TUNER

Protect your car with this simple alarm.

Superhet design for use with almost
\any amplifier.
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NEW DIMENSIONS
IN SOUND

AND OTHER
MULTICHANNEL
SYSTEMS

LPART 3 By ADRIAN HOPE >

WE CAME to the point last month of seeing
how it is possible to produce pseudo-
quadraphonic sounds by the simple expedient of
wiring an extra loudspeaker across the positive
speaker output terminals of an ordinary stereo
amplifier. This is the basic technique and with
one proviso there is no reason why a reader
should not go out now, buy an extra loudspeaker
and some wire, connect it (in addition to his
existing speakers) across the two positive output
terminals of his stereo amplifier and locate it
at the back of his room. He would then have
a psuedo-quadraphonic set up.

COMMON NEGATIVE TERMINALS

The proviso is that the amplifier must have
common negative terminals. In other words, the
two negative terminals of the amplifier must be
connected together inside, and virtually all
modern amplifiers are constructed in this
manner, The type of amplifier set-up that would
probably not be suitable would be a pair of mono
amplifiers wired together in a pair to produce
stereo. If anyone is in doubt as to whether their
amplifier does have a common negative connec-

tion between the loudspeaker output terminals,
they should contact the manufacturer, but in
practice it is most unlikely that any modern
amplifier will be “unsafe” for Hafler-style con-
nection.

REFINEMENTS

Now for some refinements on the basic Hafler
set-up. It is usually better to use two extra
loudspeakers rather than one, one extra loud-
speaker at the left rear of the room and one at
the right rear. It is often better to wire them
in series with each other (rather than in parallel)
and out-of-phase (rather than in-phase). Thus
the set up shown in Fig. 11 is probably ideal.

This series, out of phase connection, will help
protect the stereo amplifier from “seeing” too
low an impedance across its output terminals
and thus perhaps suffering damage, distortion or
blowing a fuse. It is also a worthwhile precau-
tion to put an extra quick-blow fuse in series
with the rear loudspeakers as additional protec-
tion.

The value will depend on the power rating of
your own particular set up, but 250 milliamps is
a good starting point. Use 500 milliamps instead
if it blows regularly on average programme
material played at normal domestic levels. The
purpose of the fuse is to safeguard the amplifier
output stages against untoward current flow
from one channel to another under freak pro-
gramme conditions (such as a massive musical
climax on one channel and silence on the other).

The impedance of the extra loudspeakers
should generally be the same as the existing
loudspeakers. Thus if the existing front loud-
speakers are 15 ohms each you would do well to
use two 15 ohms speakers at the rear. But within
reason impedance is not critical, i.e. 15 ohms
at the front and 16 ohms each at the rear is
of no consequence.

CONTROL BOXES

Various control boxes are on the market (e.g.
made by Eagle, B&O, ScanDyna, Goodwin),
which provide for simple DIN plug connection
between a stereo amplifier, an existing pair of
front loudspeakers and an extra add-on pair of

Fig. 11. Adding two more loudspeakers to a stereo set-up to produce

COMMON NEGATIVE /™ pseudo-quadraphony. Note that the ampiifier must have common
g s A S MOTTRULS negative terminals. Also shown is domestic arrangement of speakers.
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rear loudspeakers. Usually these connection
boxes provide a degree of volume control for
the front speakers or the rear speakers, but
seldom for both.

‘Some controversy exists over the desirability
or otherwise of providing any such volume

. control. The problem is that putting simple
resistors in series with loudspeakers tends in
theory to adversely affect their damping. But in
practice most problems of this nature tend to
be theoretical rather than audible.

In this context it is also worth bearing in mind
that the rear loudspeakers can be relatively
cheap compared to the existing front speakers.
They will be producing sound at lower level than
the front speakers and there will generally be
less bass content. Thus there is no need to match
the rear loudspeakers with the front loud-
speakers in terms of price, quality and power
handling. But of course if you use junk loud-
speakers at the rear and excellent speakers at
the front, you will soon become unhappy with
the results.

VOLUME CONTROLS

Some of the more expensive control boxes use
special volume controls which are intended to
safeguard the damping of the loudspeakers but

The Sony SQA100 decoder/amplifier. Can con-
vert existing stereo system for 4-channel
listening. (Sony (U.K) Ltd.)
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RIGHT REAR
LOUDSPEAKER

OHM
2 WATT
POTENTIOMETER

LEFT REAR
LOUDSPEAKER

Fig. 12. Using a potentiometer in series with the
rear loudspeakers to control rear level.

most of the others use simple series potentio-
meters. For anyone wishing to build a simple
control themselves, the arrangement shown in
Fig. 12 will serve to control the rear speaker
level.

The potentiometer connected in between the
negative terminals of the two rear speakers may
be 50 or 100 ohms in value and should be wire-
wound with 2 or 3 watts handling power. As
the circuit diagram shows it is effectively in
series with the whole rear speaker arrangement
and thus the single potentiometer will control
both speakers at the same time and in a ganged
manner.

My personal experience, however, is that the
kind of power levels which will be produced at
the rear loudspeakers will not normally require
reduction, as they will seldom be too loud.
Likewise it is unlikely that they will be too low
in level, In fact one of the beauties of a Hafler
arrangement is that it will usually tend (for
any volume setting on the main amplifier volume
control) automatically to produce a reasonably
correct listening level at the rear loudspeakers,
relative to the front,

Sometimes a listener may wish to boost the
level at the rear, and short of using an extra
amplifier to achieve this, the simplest way is
simply to cut down the level of the front
speakers slightly. This can best be done by using
a control as shown in Fig. 13. (The rear loud-
speakers and their connections are not shown.)
Again the potentiometer is 50 or 100 ohms, but
should be of around 5 watt rather than 2 or
3 watt power handling capacity; this is because
greater total power is fed to the front loud-
speakers than the rear.

RESULTS

With or without the simple embellishments
of Fig. 12 and 13, the simple basic circuit of
Fig. 11 will produce surprisingly successful
results, not only on stereo records with ambient
or trick out of phase effects, but also on Sansui
QS or CBS SQ matrix discs. It requires virtually
no setting up other than making the connections
shown and placing the speakers to the left and
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Fig. 13. The potentiometer is used to reduce
level of front loudspeakers. Has same effect as
boosting rear volume level. '

right rear of the listening room, preferably
fairly high up on bookshelves,

Because the left and right rear loudspeakers
will be producing the difference between the left
and right front channels (we have seen that this
is usually out of phase signal material) they
should produce absolutely nothing with the
amplifier in the mono mode. This is of course
because in the mono mode both the front
channels are carrying exactly the same signals.

The only occasion when the rear speakers will
produce sounds with the amplifier in the mono
mode is if the amplifier balance control is not
set dead centre, i.e. if more sound is being
pushed to the left front loudspeaker than the
right, thereby creating an artificial difference.

This. in fact is a way to check that a Hafler
rig is correctly set up. The amplifier is switched
to mono mode and the balance control varied
until the minimum sound emerges from the rear
loudspeakers (on many amplifiers the true dead
centre of the balance control will not be exactly
zero on the scale or will vary with volume
setting).

With absolutely minimum sound from the rear
when the amplifier is in the mono mode, what-
ever you hear from the rear when the amplifier
is switched to the stereo mode is the true
difference signal.

Perhaps the most dramatic way to demon-
strate pseudo-quadraphonics is to beg, borrow
or buy a matrix record. Play it first in the mono
mode with mono sound from the front loud-
speakers and nothing from the rear, and then
in the stereo mode with stereo from the front
loudspeakers and the encoded rear sounds roar-
ing out from the rear speakers. The difference,
if you will pardon the intentional pun, is quite
startling.

QUESTIONS

There are two questions which will inevitably
spring to some readers’ minds. First, which of
the various matrix systems is best? Secondly,
why do we need three, four or more channels
in the first place?

The answer to the first question is really quite
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simple. None of the matrix systems is best
(either the major systems discussed or other
less well known proposals) as each one is in some
respects a compromise. Some systems provide
better compatability than others (produce better
stereo or mono when played on ordinary stereo
or mono systems) and some are more direc-
tionally accurate than others (recreate the
recorded sounds in more correct positions on
playback). But no matrix system is 100 per cent
compatible, especially when used in mono, and
no matrix system is 100 per cent accurate in
positioning sounds on playback as they were
in the original.

And don’t be fooled into thinking that mono
compatibility is not important. Think for a while
of the number of mono radio receivers there
are in the world and you will realise why it is
essential for any multichannel recording to re-
play properly in mono (as well as stereo and
multichannel).

Reams of erudite appraisals have been written
on the relative merits of the various systems, but
all the writing is by definition inconclusive
because of the element of compromise inevitably
involved. Whichever system prevails in the long
run will depend more on commercial skill rather
than technical excellence. In the quadraphonic
arena the best salesman is more likely to win
than the best system.

The Sansuli QRX3500 quadraphonic receiver.
(Vernitron Ltd.)

NEED FOR FOUR CHANNEL SOUND

As to why we need four channel sound in the
first place, the answer is a little more compli-
cated.

Mono bunches all the original sounds into one
single channel. If this single channel is played
back through one loudspeaker all the original
sound will come from that one single source. If
several loudspeakers are spread over a wide arc,
the apparent sound source will be widened, but
there will be no separation in space of the
original sounds, e.g. of different instruments.
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The Pioneer 4-channel receiver type QX949.
Output power 4 x 40 watts r.m.s. (Skriro (U.K) Ltd)

In stereo there is a vast improvement. In its
simplest form stereo relies on two microphones,
of which one picks up sound from the left hand
side of the original sound source while the
other picks up sound from the right. These are
played back through separate loudspeakers
spaced apart, with the left hand sound issuing
from the left hand loudspeaker and the right
hand sound issuing from the right hand loud-
speaker, so that there results a spread of sound
between the loudspeakers.

Sounds in the centre are recorded equally
strongly by each channel and thus are played
back equally strongly from both loudspeakers.
This produces the illusion of sound emerging
from the centre, half-way between the loud-
speakers.

Extreme left hand sound issues only from the
left loudspeaker and extreme right hand sound
from the right loudspeaker. In between these
extremes there are an infinite number of half
way stages so that when sound moves from left
to right on a good stereo set-up, it does so
gradually and smoothly. Also on a good stereo
set-up, the existence of the loudspeakers can be
virtually forgotten.

AMBIENCE

But one thing will always be missing when a
stereo set-up is used in a domestic situation. In
a concert hall the listener hears the orchestra in
front of him not only by way of the direct sounds
which come straight from the orchestra to his
ears, but also by way of indirect sounds which
bounce off the walls, ceiling and back of the hall.

Unless the hall is vastly large, these sounds
will not be so delayed by their distance of travel
as to sound like real echoes (as in a mountain
canyon) and the effect of their late arrival will
be subconsciously felt rather than consciously
heard. It is this complex of delayed arrival
sounds that gives a concert hall its warmth or
ambience.

In a domestic set-up the room is too small for
the sounds arriving at the ears of the listener
from the ceiling, walls or rear to be sufficiently
delayed to create any such effect. Any recorded
echoes will be reproduced unnaturally from the
front of the room. Thus if a concert hall atmo-
sphere is to be recreated in a domestic situation,
it must be achieved artificially.
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It is usually done by placing extra speakers
round the room, especially at the rear of the
room, and feeding only ambient sounds to them.
These sounds can either be delayed replicas of
the sounds issuing from the front loudspeakers,
or (and this is where quadraphonics, Hafler
pseudo-quadraphonics, surround sound and
multichannel come in) they can be true record-
ings or imitative reconstructions of the sounds
which would be heard by the listener if he were
in a concert hall.

In its simplest form quadraphonic recording
can involve placing a couple of extra micro-
phones at the back of the studio and feeding the
sounds recorded from these microphones to the
rear channels of the quadraphonic set up. Quad-
raphonic recordings according to such tech-
niques are usually called “ambience” recordings;
many classical recordings in the quadraphonic
systems are made in this manner.

YOUR CHOICE

This then is one raison d’étre for quadra-
phonics—to simulate reality. But quadraphonics
can also be used to create unreal sounds.

Some orchestral recordings and many rock
and pop recordings use the read loudspeakers as
main sound sources and thereby place the
listener artificially right in the middle of the
orchestra or group. There is nothing right about
the ambience approach or wrong about the
unreal surround-sound approach. It is simply a
question of paying your money and taking your
choice.

If you want simulated concert hall sounds, you
buy ambience recordings; if you want the unreal,
but exciting, experience of sitting alongside the
conductor or in the middle of an electric pop
group, then you go for that type of quadraphonic
recording. The same hi fi system, of course,
copes with either type of record—the element
of choice lies in what recordings you choose to
play on it. ®

B
TAKE NOTE

In the Soil Moisture Alarm, EE March 1975, Fig. 3.
The underside view of TR1 is incorrect—the
emitter and base designations should be trans-
posed

In the Fuzz Box article, E.E. March 1975, there was
a mistake in Fig. 4, page 151. The two poten-
tiometers are incorrectly labelled; the labelling
should be transposed. The circuit diagram of
Fig. 1 is correct.
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LTHOUGH there seems to be an
abundance of small plastic
cases now available, it is always
interesting to hear of new types,
particularly if they have some un-
usual features. A new range of
polycarbonate moulded cases has
recently been introduced by West
Hyde Developments Ltd.

The “Boplast” cases have high
impact strength, high temperature
resistance (140 degrees C), captive
stainless retaining screws, internal
fixing screws which are outside
the enclosed area and internal
pads for chassis/circuit board
mounting with self - tapping
screws. In addition, the cases are
sealed with an internal gasket
which is recessed for protection
and is oil, petrol and water re-
sistant.

( ™
New products and
component buying

for constructional
projects

SHOP
IALK

ByMlke Kenward

Needless-to-say, with all those
features the cases are not cheap,
but are good looking with a blue/
grey finish that requires no paint-
ing. Prices start at about 75p for
the smallest 52 x 50 x 35mm and
rise to about £9-00. Largest size
250 x 160 x 150mm—some sizes
available with clear front covers.

For full details contact West
Hyde Developments Ltd., Ryefield
Crescent, Northwood, Middlesex,
HAG6 INN.

Car Rally Intercom

The amplifier I.C. used in the
Car Rally Intercom is not at
present generally available, and
readers will have to write to
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Jermyn for the device. The total
cost is £1-97 including V.A.T. and
postage. Send a cheque or P.O. to
Jermyn, Cash Sales Dept, Vestry
Trading Estate, Sevenoaks, Kent.

One or two other parts also re-
quire a mention—they are the
crystal microphone inserts and
the earpieces used on the head-
sets. Almost any small crystal
microphone inserts will be suit-
able, so buy the cheapest—they
must be fairly small and light for
mounting purposes.

The two earpieces must be of
8 ohms each—no other impedance
will do—and they should prefer-
ably have hollow ear inserts so
that the plastic tubes can be fixed
as described in the article.

Case for the prototype was one
of the Minos range, available
from West Hyde Developments—
see above for address—but almost
any small case will be suitable.

Quizmaster

A good introduction to logic is
provided by the Quizmaster and
even if you have no interest in
this particular unit, a great deal
can be gleaned from the circuit
and associated description. In fact
the same can be said of many of
our articles, there is often plenty
of technical description that can
be applied to many other circuits
with the same or similar basic
circuit configurations.

No difficulty with buying for
this project, in fact, the only parts
worth giving a mention to are the
cases. Once again, any small plas-
tic or metal cases can be used.
And a look around a local hard-
ware store may turn up something
that can be used to house the
individual pushbuttons.

Most component suppliers now
sell reasonable ranges of inexpen-
sive metal cases that can be used
for the main unit.

Signal Injector
and Logic Probe

Although the Signal Injector
& Logic Probe article provides
an adequate description of the
unit’s function and wuse, those
who are encountering logic for the
first time would do well to read
the Quizmaster article, which pro-
vides a more detailed explanation
of basic logic.

Once again, few buying prob-
lems for this device, the earpiece
must be a crystal type—not a
medium or low impedance one.

Suggestions for the case and
probe are provided in the text.
Of course, any small plastic cases
will be suitable and no doubt
readers will very quickly find a
suitable housing.

Touch Switch

It is possible to build the Touch
Switch without the relay, in this
arrangement the second transistor
switches on the load (up to
100mA) and there should be no
problems with components. When
the relay is used it can be fixed
to the board as shown, providing
it is small enough. The relay may
present a problem when buying
but most of the larger suppliers
should be able to provide some-
thing to suit.

Materials for etching the board
should also be available from
larger suppliers. In this connection
we note that Home Radio have
introduced an etching kit contain-
ing an etching dish (plastic) some
copper clad board, a laminate
cutter, a quantity of ferric
chloride crystals, plastic spoon
and tweezers and a Decon Dalo
resist pen. The cost of the kit is
£3-50 plus V.A.T. and 35p postage.
The kit may be supplied at re-
duced cost without the plastic
items should these not be avail-
able.

Also included with the kit is an
eight page instruction booklet
giving details of how to use the
kit and how to lay out the circuit
from the diagram. The circuit
used for illustration purposes is
actually an F. G. Rayer radio
design that we published some
time ago.

The West Hyde Boplast
cabinets.
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DEMO GIRGUITS

By MIKE HUGHES

The Armstrong Oscillator

oT many people appear to have heard of the

Armstrong Oscillator even though it is
probably the most obvious way of getting posi-
tive feedback. The reason for this apparent lack
of recognition for its originator is the funda-
mental nature of the circuit and it is more
commonly known as a transformer coupled feed-
back oscillator.

Some people consider it to be a very crude way
of producing regenerative feedback but never-
theless it is one of those circuits that can almost
be guaranteed to work over very wide limits of
component tolerances. It has its shortcomings
but whenever you need a good strong signal
generated where you are not too fussy about
accuracy of frequency or purity of its (nominal)
sine wave shape, then this circuit is the one to
go for.

INDUCTORS

From the writer’s point of view its most dis-
tressing feature is that it needs a couple of in-
ductors in the shape of a transformer and, like
many lazy amateurs, he is loath to sit down wind-
ing coils; however, this is not necessary for the
experiment we have in mind because we shall
be using a standard readily available trans-
former to give us the inductance we require.

FREQUENCY

The frequency determining components in the
Armstrong Oscillator are an inductance in paral-
fel with a capacitor in the type of circuit shown
in Fig. 1a. If signals of different frequencies are
applied across the input to this circuit there will
be one particular frequency for which the paral-
lel arrangement gives a maximum impedance.
This frequency is given by the expression:

1
S = 27+/(LICT)

where f is in Hz, L in henries and C in farads
(=, of course, is 3:142)

At this frequency, known as resonance, the
voltage of the signal developed across L1 is maxi-
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mum, and although very little current enters or
leaves the parallel arrangement quite significant
currents flow to and fro between the the capaci-
tor and the inductor—these internal currents are
caused by the resonance effect and alternate in
direction at the resonant frequency.

TRANSFORMER

If we wound a separate coil on the same core
as L1—as shown in Fig. 1b, we would be making
a transformer. The output voltage across L2
would be proportional to the turns ratio of LI
with L2 and the voltage across L1. At resonance
of L1, we shall get a maximum signal across L2
but there is, of course, total isolation between
the two windings.

If we assumed that both windings were wound
in the same direction and that the starts for
each winding are as shown with the black dots in
the illustration, then the signal at point B will
be exactly in phase with the signal at point A
(these signals would be measured relative to
the reference lines on either side of the trans-
former). If the signal at A was rising in a posi-
tive direction then the signal at B will also be
rising in a positive direction.

TUNING

In theory we must be careful not to load L2
with any capacitance because it will affect the
tuning of the parallel circuit on the other side
of the transformer and hence change the
resonant frequency. We can say that capacitance
across the secondary is reflected into the primary
circuit and modifies the tuning—this is caused by
the mutual inductance between the two coils.

Fig. 1a. The tuned circuit used in the Armstrong
Oscillator.

Fig. 1b. The tuned circuit with an additional
winding to form a transformer.
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Fig. 2. The Armstrong Oscillator circuit. Winding
L2 is the transformer secondary. The dots
indicate the start of each winding.

Transformer T1, as shown in Fig. 1b, is a single
tuned transformer with the tuning capacitor on
the primary side. We could, by careful selection
of a capacitor, tune the secondary as well—to
the same resonance—in which case we would
have a double tuned transformer. This would
increase the “Q” of the circuit as a whole and
the transformer would be much more critically
tuned to the resonant frequency.

We could have a single tuned transformer
with the tuning capacitor connected across the
secondary and the output would still be maxi-
mum at the resonant frequency, but this time
the frequency would be set, primarily, by the
capacitor and the inductance of the secondary
winding.

COMPONENT FUNCTIONS

The principle of using the tuning of such a
transformer circuit and the isolation between
primary and secondary turns is put to good use
in the Armstrong Oscillator shown in Fig. 2. The
primary, L1, and C2 form the parallel tuned
circuit and, at the same time, the collector load
for TR1 which is acting as a common emitter
amplifier.

Base bias is provided by the potential divide
action of RI and R2. This bias is a d.c. current
and is applied to the base emitter circuit through
L2, the secondary winding of T1. Capacitor CI
is present to ensure that the current giving the
bias is not affected at its source by any a.c.
signals which will be generated by the oscillator.

Resistor R3 is present to limit the quiescent
collector current through the transistor and
also helps to control the gain by introducing
negative feedback which can be varied by dif-
ferent values for C3.

CIRCUIT ACTION

When the circuit is switched on for the first
time, base bias current flows and this causes
the voltage at the collector of TRI to fall towards
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zero. Notice that we have connected the winding
of L2 so that it is 180 degrees out of phase with
Ll. This means that when the signal of TRI
collector goes in a negative direction then the
signal fed back to its base goes positive and adds
to the bias current. This, in turn, drives the tran-
sistor further into conduction and this will occur
regeneratively until, in the extreme case, the
transistor is fully turned on (saturated).

An important feature of a transformer is that
only changes of current in the primary cause
changes in the secondary. Hence once the tran-
sistor reaches saturation there will be no futher
change in signal at the collector therefore there
will be no signal fed back to the base to aid the
bias current. ”

Instead the base current will start to revert
to the bias level and the transistor starts to turn
off. The collector voltage now rises in a positive
direction and the effect of phase reversal in the
transformer detracts from the bias current and
the transistor regeneratively goes into a fully
switched off condition.

When that state of affairs is reached there
will, momentarily, be no change ‘in collector
voltage and the base current starts to rise back
up to the bias level in a positive direction start-
ing the cycle over again. This is a cyclic re-
generative process and so continuous oscillation
occurs.

OUTPUT WAVEFORM

From the explanation, so far, it would appear
that the transistor is switching on and off at
both extremes and that the output signal at
the collector would be a square wave. This could
be true unless one takes into account the effect
of tuning LI with C2.

At the resonant frequency of these two com-
ponents, the collector load has maximum im-
pedance, hence maximum voltage swings will
occur at the collector if the circuit oscillated at
the resonant frequency. The circuit will auto-
matically oscillate at this frequency because this
is when we shall obtain maximum feedback.

If one was to subject the parallel tuned circuit
to a single pulse of energy and measure the out-
put of the circuit on an oscilloscope, one would
find that after the pulse has finished the circuit
will continue to pass current backwards and for-
wards between the capacitor and inductor for
a short while; this will be a decaying a.c. signal
at the resonant frequency.

This ringing effect helps to stabilise our circuit
to produce a sine wave because an “LC” circuit
will only ring sinusoidally (it is not possible to
get a square wave ring!).

Incidentally, this effect is often put to good
use by radio amateurs to generate frequencies
that are multiples of lower frequency pulses;
they would call the parallel tuned circuit of LI
with C2 a tank circuit.
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GAIN

If we have too much gain in TRI we can still
drive the transistor into saturation even though
we have the stabilising influence of the tank
circuit hence it is necessary to vary the gain to
get the purest sine wave possible. This is done
by increasing the value of C3 to increase the
gain and decreasing it to reduce gain.

If you have too much gain the circuit will
sometimes try to oscillate at two frequencies
at the same time. These frequencies would be
the fundamental frequency of the tank circuit
and the frequency of the square wave which is
controlled by the level of feedback, the satura-
tion characteristics of the transformer’s core
and the gain.

You can experience this double oscillation,
which is called squegging, in the experiment
that follows.

WORKING MODEL

Shown in Fig. 3 is a working Armstrong
Oscillator which is designed to operate at audio
frequencies; it has been connected through a
loudspeaker driver so that one can hear the
output signal. To avoid having to wind a trans-
former we shall use a standard Friedland bell
transformer—the 240V winding for LI which
has quite a high inductance and hence will
enable us to operate at low frequencies).

Feedback needs to be more in the form of
current than voltage so we use the smaller
number of turns on the 3 volt winding as L2.
It is important that you get the polarity of the
windings correct otherwise you will get negative
instead of positive feedback and the circuit will
not oscillate.

If you use the transformer specified you can
follow the detajls shown in Fig. 4 but neither
we, nor the manufacturers of the transformer
can guarantee that every model will have the
turns put on in the same direction. The simplest
thing to do is try connecting the 240V winding
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the transformer.

one way round and if the circuit refuses to
oscillate reverse the connections to this winding.

TESTING

Start off with the values of components given
(do not put in a capacitor where C2b is shown
dotted) and you should obtain a strong audio
signal. You might experience a siren noise as
the oscillator starts off—this is caused by the
magnetic material of the transformer’s core
taking up a preferred direction of magnetisa-
tion and this would either not happen at all
or would occur much more quickly if we were
using a properly designed audio transformer.

Changing the value of C2 will produce different
frequencies of oscillation as you alter the
resonant frequency of the tuned circuit. Try
varying this in the range of 1,000 to about
4,700 picofarads. You will find that the circuit
oscillates with C2 omitted—this will occur at a
much higher frequency and is caused by para-
sitic capacitance introduced by the reverse
biased collector base junction of the transistor.

Try reducing the gain of the amplifier by
removing C3, the circuit will either stop oscillat-
ing altogether or else you will get a considerably
reduced signal that may sound more pure, In-
creasing the value of C3 will produce a more
raucous sound as clipping begins (try 0-33
microfarads).

By putting in a very high decoupling capacitor
(say 47 microfarads) for C3 you will almost
certainly introduce squegging because the gain
is excessive.

To see the effect of tuning the base winding
of the transformer instead of LI, remove C2a
from its shown position and introduce it where
C2b is shown dotted. Notice that to get the same
order of frequency you have to use a much
larger capacitance value in this position; this is
because the inductance produced by the 3 volt
winding of the transformer is much less. O}
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The Extras
ments f ' -

ordina
Experi-

Profess

Ernes

Eversure

by Anthony John Bassett

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.

JUST as the chaos in the labor-
atory appeared to have reached
its utmost point, the strange
helmet fell from the head of
their visitor to reveal a rather
worried-looking young man. It
was the Prof’s young friend Paul,
a student at the local technical
college. As his helmet clattered
to the floor, the metal-bending
process went into reverse. The
Prof. was lowered gently down.

“Prof.” said Paul in apology for
the chaos which he had caused,
“] must say I'm very sorry for
what happened in here just now.
I'm still trying to make a helmet
to boost and amplify metal-
bending power. I was hoping to
repeat some of Uri’s famous
demonstrations—but it keeps
going out of control!”

Bob was immediately interested.
“Could it be your experiments
that caused the hands of our
school clock to move faster, and
let us home an hour early the
other day?” he asked.

The Prof. was not quite so en-
thusiastic. “Could it be that your
experiments caused the lead plates
in my car battery to bend, and
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short out when I was driving near
your place last week?” he asked
ruefully. “And what can we pos-
sibly do about all the bent metal
in my laboratory now?” he asked,
glancing critically around the
room. But to the Prof’s surprise,
cverything appeared to be re-
turning to normal—or was it?

Not quite is seemed, for as his
gaze reached the spot where the
helmet had fallen, he suddenly
noticed that all the aerials on it
were bending, and waving back
and forth. The helmet itself was
also bending, and was cracked in
several places. Suddenly many
more cracks appeared, and the
helmet split into a large number
of thin strips of metal and
plastic.

Paul looked ruefully at where
the helmet had been. “Prof.,” he
asked, “I came to ask for your
advice on mind-over-matter ex-
periments. Either they don’t work
at all, no matter how I try—or
else they go completely beyond
my oontrol! That helmet was sup-
posed to amplify the effects—but
the helmet itself bent up and
split into pieoces. What can I do

about it?” He appeared to be
very despondent.

“This is a most remarkable situ-
ation,” replied the Prof., “But
just as you entered, Bob .and I
were about to continue with a
series of practical experiments
whose results seem to be much
more certain. We have just built
a number of resistors, a musical
note-selector, some microphones
and a gramophone pick-up. Next
we are planning to try some other
vibration pick-ups, which may be
attached to musical instruments.
Perhaps you would like to stay in
the laboratory for a while as we
carry on, and we could also give
some consideration to some of
your problems.”

Seeing that the Prof. was not
angry with him, Paul cheered up
considerably and accepted the
invitation to stay. Bob had
brought along a small banjo, and
also a plastic kazoo, a simple
musical instrument. He and the
Prof. were about to fit both these
instruments with electrical pick-
ups using sound-sensitive graphite
lines.

The kazoo consists of a plastic
tube with a round, narrow open-
ing at one end. The opening at
the other end is wider and
slightly flattened. This is the
mouthpiece. Part way along the
instrument, another opening is
covered by a diaphragm in the
shape of a disc, trapped in place
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New. Sinclair IC20.
20 watts stereo amplifier kit
for onIy £795;:m

A build-it-yourself stereo power amplifier
with latest integrated circuitry. ..
10 W RMS per channel output . ..
full short-circuit and overheat protection.

Latest from Sinclair —the brand new
1C20 power amp. Itincorporates
state-of-the-artintegrated circuits —
2 monolithic silicon chips each
containing the equivalent of over 20
transistors | These deliver 10 W
perchannel into 4 Q speakers. And
the IC20 has integral short-circuit
protection and thermal cut-out—it’s
virtually indestructible |

A complete kit!

6 resistors

15 capacitors

2ICs

2 heatsinks

Printed circuit board
Nuts and bolts
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supply (£4.95 plus VAT).

How should 1 use the 1C20?
Use the 1C20 for converting your mono
record player to stereo ... . for upgrading
your existing stereo ... forimproving
your carradio/tape player. The 1IC20
runs off a 9-24 V power supply. If
you'rerunning the |C20 off the mains,
simply add a Sinclair PZ20 power

=

Both the IC20 and the PZ20 are
covered by the Sinclair one-year,
no-quibble guarantee —if absolutely
any defect arises, Sinclair will replace
the whole unit— unconditionally.

You can find both the 1C20 and the
PZ20 at stores like Laskys and Henry's.
But if you have any difficulty, send us a
cheque direct and we’ll send you an

Using the IC20 to improve your car
radio/tape player’s quality and
volume ? Run the IC20 off the car
battery direct. You don‘t need a
separate power supply, and you're
reducing thedrain on the player’s dry
batteries.

1C20 stereo amplifier
Supply voltage: absolute
maximum 24 V, minimum 6 V.

Current consumption:

24V, no signal - 20 mA each

channel.

18V, 9 Winto 4 Q1~770 mA each channel.

Power output: 74V supply, 41 /oad,

10% distortion —5% W RMS per channel,

20V supply. 4 Q1 load, 10% distortion —

10 W RMS per channel.

Total harmonic distortion: at 50 mW,

4 O /oad, 20V supply — less than 0.1%.

Input sensitivity: for 9Winto 4 Q—

90 mV.

Frequencyresponse: —3dB at40 Hz

and 16 KHz.

Load impedance: 4 0or 8 Q, but device

is safe with any load.

Improve your audio equipment — today

1C20 and/ora PZ20 at once.
14-day money-back undertaking,
naturally.

Sinclair Radionics Ltd,

London Road, St Ives,
Huntingdon, Cambs., PE17 4HJ.
Tel: Stlives (0480) 64646

VAT Registration number: 213 8170 88.

[— | [ — ||
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Fig. 1. Construction and wiring of the kazoo pick-up.

by a fibre washer and a plastic
ring with a moulded grille. By
humming or “tooting” into the
mouthpiece, the diaphragm is
caused to vibrate, giving a musical
buzzing tone.

Bob found that the plastic ring
and grille could be easily re-
moved in one piece by pulling it
off carefully. This releases the
fibre washer and the diaphragm,
which appeared to be a disc of
“greasproof”’ paper. He made a
line of rubber solution about 3
mm wide aaross one side of the
disc, very thinly applied, and
pressed into it some fine graphite
powder. Blowing away the sur-
plus graphite, he left the dia-
phragm in a warm plaoce for a
few minutes to allow the rubber
solution to set quickly.

Meanwhile he obtained a length
of thin screened audio cable sev-
eral feet long, removed the in-
sulation for a distance of about
20mm along the outer screen.
Separating out the inner wire, he
removed the insulation from this
for a distance of about 10mm. He
clipped off a few strands from the
outer screen so that several re-
maining strands could be passed
through one of the holes near the
edge of the plastic grille (see Fig.
1). The inner wire was passed
through another hole opposite
and wrapped around the fibre
washer. The screen wires were
wrapped around the fibre washer
opposite to the inner wire.

Now Bob replaced the dia-
phragm into the instrument with
the graphite line upwards, and
held it in place with the fibre
washer so that the screem wires
contacted one end of the graphite
line, and the inner wire contacted

218

the other end. By pressing the
plastic ring and grille back into
place the whole assembly was
made secure, and the cable was
taped to the body of the instru-
ment to protect the oconnections
from bending and stress in use.

Bob then connected the other
end of the screened wire to the
energiser circuit (Fig. 2.) which
he had previously used for the
microphone and gramophone pick-
up experiments, and switched on
the amplifier. By ‘“tooting” into
the kazoo, he found that loud,
clear musical notes came imme-
diately from the loudspeaker, and
the tone controls had a very
interesting effect on the notes he
produced.

Paul had been watching this
procedure, and was very impres-
sed. He picked up the instrument

and soon the laboratory was filled
with the sounds of melodious
tunes from the kazoo, which Bob
and Paul could both play quite
well with very little practice.

“I can hardly wait until we get
that going,” remarked Paul,
viewing the banjo with sudden
interest. He seemed by now o
have forgotten the disappoint-
ment of his earlier failure to ocon-
trol the metal helmet. “It would
be interesting to fit pickups to
other instruments too.”

Bob was about to .apply some
rubber solution to the vellum
diaphragm ‘of the banjo, but the
Prof. stopped him.

“This is not a real hide vellum”
he pointed out, “But a plastic
substitute, and the solvent in the
rubber solution may soften it and
cause it to split. I would suggest
that you cover a small patch of
the vellum with adhesive tape,
and apply the graphite to the top
of that. If you use double-sided
tape there would be no need %o
apply adhesive to the top side of
the tape!”

Bob cut off a length of 10mm
wide double-sided adhesive tape
about 30mm in length and, with-
out removing the backing-strip,
pressed graphite powder into the
surface of the adhesive on one
side. Then he removed the back-
ing-strip and selected a place on
the vellum near to the bridge,
and just below the strings, stuck
the piece of tape to the vellum
and pressed it down firmly by
rubbing lightly with a soft graph-
ite pendl. This served also to
smooth the surface of the tape
into which the graphite powder

Photograph of the modified kazoo.
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electronics
reall
m Mmastered

'

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

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

no previous knowledge
no unnecessary theory
no “maths"

1/ BUILD AN 2/ READ, DRAW

OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS
You learn how to build npe—t

an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in as used currently in the
electronics. various fields of electronics.

A

3/ CARRY OUT valve experiments, transistor experiments 1T\ NEW style course will enable anyone to

OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern,
practical and visual method—no maths, and

. 40 EXPER'MENTS to electric circuit, computer circuit, basic x4
radio receiver, electronic switch, simple a minimum of theory—no previous knowledge
ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- ;:g:;'e'?ox :)"'t:s't”si'x;': a:zone :zt""‘de'ﬁ
ments, simple counter, time delay circuit, Al guggnrintaings
CIRCUITS & SEE HOW P y types of electronic equipment, radio and TV

THEY WORK, including : BTN TS receivers, etc

] POST NOw  To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEL 45, |

I FR E E for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:- l
we do not employ representatives

: BROCHURE  NaMmE sLock caps |

l or write if you prefer not to cut page ADDRESS PLEASE

special free gift also to all our students
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A. Marshall (London) Ltd. Dept. EE
42 Cricklewood Broadway London NW2 3HD Telephone 01-452 016172 Telex 21492
& 85 West Regent Street Glasgow G2 20D Telephone 041-332 4133

Everything you need is in our
New 1975 Catalogue

available now price 25p
(100 pages of prices and data)

Callin and see us 9-5.30 Mon-Fri

9-5.00 Sat

Trade and export enquiries welcome
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MPSUS5 0-63 | TIP42c | -60
MPSUS6 0-80 | TIP49  0-70
NES55v 0-70 | TIP53  0-53
NESS6  1:30 | TIP29S5 0-98
NES60 4-48 | TIP30SS 0-50
4-48 iS4 0-28
4-48| ZTX300 0 |;
|
0. 20
0- 15
oce2 o 13
0 -18
0 1)

SN74185 1 -50
SN74157 0
SN741601-
5N74l161 !
SN741621

SN74163 1 10

w
r4
N
°
[t

5N741921

5N741642-01 { SN74193 1

SN741652

SN741674-
SN741741-28
5N741750-

ol

SN74196 1 -

10 | SN74197 t -

SN7419812-

90 SN741992-28

INJ4A  0-10 | INI204 0-97 | INS408 0-30 ; BAI44 0-12 | BYZIO 0-60 i
0-07 | IN1206 137 | INi544 0-06 | BAI45 0-18 | BYZI| 0-SI :(')“"‘ 0'34 oy;z e o
0-07 | IN400Y 0-06 | INISI320-25 | BAI4B 0-20 | BYZ12 0-51 101056
0-84 | IN4002 0-65 | IN|I51340-25 | BAIS4 0-12 | BYZI3 0-40 100 0-36 0:37 0:70 0-75
184 0-92 | IN4004 0-07 | INI5920007 | BAISS 0-12 | OAS  0-27 200 0-30 0-41 0-75 0-80
86 [-18 | IN4OO6 0-09 | INIS921 0-08 | BAIS6 O0-15 | OAI0 0-45 400 0:36 0-45 0-85 1-10
90 252 | |N4007 0-jo | INIS9220-08 | BAXI3 0-08  OA47 0-06 600 0-40 0-52 0-95 §-25
91 0-59 | |N4t48 0-07 | AAII6 0-0B | BAXI6 0-10  OA70 0-07
92 0-80 | |N5054 0-18 | AAIIB 0-08 | BBIO3 0-25 | OA73 0-10 .
94 1:06 | IN5400 0-17 | AAII9 0-08 | BBIOA 0-45 | OABI 0-18 SCR's 100V 200V 400V 600V
95 168 | Nsa01 017 | AAI29 015 | BYIOO 027 | OAS5 o-f8 $ATOI8  0:43 044 —
99 0.47 | IN5402 0-20 | BA102 0-25 [ BYI26 0-12 | OA%0 0-06 !'2A plastic  0-38 0-42 0-53 0-75
0-55 | INS404 0-22 | BAIIS 0-10 K BYI27 0-15 | OA91 0-08 3A plastic  0-47 0-53 0-60 090
0-67 | INS406 0-28 | BAI42 0-t7 | BYI82 1-00 | OA95 0-07 4A plastic  0-50 0-55 0-65

PW TELETENNIS KIT

As featured on BBC Nationwide nd
inthe Daily Mail 2 Oct'74. Ideal game
for whole family. No need to modify
your TV set, just plugs In to aerial
socket.

Parts list as follows: A Resistor Pack
£ p & p 20p: B Potentiometer
Pack £1:28 p & p 20p: € Capacitor
Pack £3:10 p : p 20p: D Semi
conductor Pack €14-50 p & p 20p
E IC Sockets £4:00 p & p 20p: F
Transformer £1-15 p &..r 25p: G
PCB's £7-50 p & p 20p: Switche,
£4-50 p & p 20p: } UHF Modular Ki,
£7-50 p & p 20p

Special Prices—complete kit ex
cluding case £42-00 p & p S0p
Sections A-F incl. £23-50 p & p J0p
Assembly instructions with com.
plete kit or 75p on request.

P.C. Marker Pen Dalo 33PC 0-87p

Zeners 400MW-1lp; IW-17p

1C Sockets 8DIL l6p; 14DIL 17p;
16DIL 20p.

Reisistors {w-2p; tw-3p; 2iw—9p:
Sw-10p; 10w-12p

Scorpio Car Ignition Kit-£11-50
} VAT

1 IMF440V—-£]) -10.
BSTB0246-£1 -05;
OPTO & LED’S

Red, green and ;ellow
0:16 diameter, 3lp

Transformer-
3-00

0:20 diameter, 33
DL707 £2-35 or 4
Minltron €1-55

D
for £8-00

Cmos Circults

€D40000-36 CD40160 66 CD40300-
C€D40010-36 CD40171-72CD40315 -
C€D40020-36 CD40192-55 CD40371 -
CDA40061 -58 CD40190-86 CD4041 1 -
CD40070-36 CD40201 -91 CD40421 -
<63 CD40211-72 CD4043} -
<18 CD40221 -66 CD4044]1 -
18 CD40230- 36 CD40452-
36 CD40241 -24 CD40462
CD40120-36 CD40250-32 CD40471 -
66 CD40270-43 CD40490-
CD40141 -72 CD40281 - 50 CD40500
CDA40151-72 CD40293 -50

Veroboard
Copper Plain
0‘ OEI 01 0-Is
P P £p £

2-5x33in 36 16 — I7p
2:5xSim 40 39 19
Iixdtin 40 39 - -
34x5in 45 47 — 32
3ix17In  1:61 1:26 1:00 1-92
PINSx36 30 0

x2001-16 1-16

Trade and Retail Supplied

Potentiometers
Linear or Log
Single Double

Rotary Pots 18p 45p
Rotary Switched 28p —
Sliders S0p 80p
Fult range of Capacitors

stocked. See catalogue for
details

Presets Horlzontal or Vertical
IW 8p -3IW 10p

Construction Kits

AV7? Aerial Amps £2-04
UHS70 Transmitter £2-74
MUE7  Recelver for above £3:22
EWI8  Electronics dice €6°53
EW20  Electro. Dice +5en. €779

TRY OUR NEW GLASGOW SHOP

VAT all prices exclusive
p&p

20p Mail Order
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SCREENED LEAD
T0 AMPLIFIER
INPUT

* APPROXIMATELY 10k

Fig. 2. The circuit diagram of the energiser used for the ex-

perimental instruments.

had been pressed, and he blew
away the surplus graphite powder
from this surface, see Fig. 3.

Now he taped a length of
screened audio cable to the sur-
face of the vellum so that the
screen wire could be connected
to one end of the graphite-
covered tape, and the centre wire
to the other. Using an adhesive
conducting paste of thin rubber
solution mixed with graphite pow-
der, Bob bonded the wires to the
ends of the tape.

After a few minutes the rubber
and graphite composition was
nearly set, and he connected the
other end of the screened lead to
an energiser circuit, switched on
the amplifier and turned the vol-
ume up a little. Now by strum-
ming on the banjo, the sound of
the instrument could be heard
quite loudly through the loud-
speaker.

Bob could not play the banjo,
but Paul picked it up, and
cdjusted the controls on the am-

plifier to give just the tone
he wanted.
“This is one of the things I

really like about electrified
musical instruments” he re-
marked, “Unlike the conventional
purely acoustic instrument, you
can adjust the tone at the turn
of a knob, once a pickup has
been fitted: the banjo can be
made to sound quite soft and
mellow, or else very twangy and
sharp.”

A few moments later he was
plucking away enthusiastically on
the strings of the banjo, and Bob
was tooting happily on the kazoo.
Then they began to discuss the
possibilities of fitting the pickups
to various instruments.

“Some of my friends will be
interested in these pickups,” com-
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mented Paul, “They are always
on the lookout for any low-cost,
effective way to improve their
instruments.”

“My pals at school have a beat
group” added Bob, “When they
find out about this, they will cover
their instruments, even their
drums, and cymbals, with sound-
sensitive graphite lines!”

“The country music fans will
be especially interested in this
banjo pickup,” observed Paul,
“and if graphite lines are applied
to the wooden body of an acoustic
guitar, mandolin, violin or simil-
arly resonant instrument, it
should be possible to pick up the
sound vibrations directly from
the soundboard and get a really
true tone. It is usually very dif-
ficult to obtain a true tone from
a wooden-bodied acoustic instru-
ment when an electric pickup is
used. But this method should
prove to be most effective.”

The Prof. commented on this.
“The tone you pick up will vary

considerably according to the
location of the pickup on the
body of the instrument. So there
is plenty of scope for experiment
by applying pickup lines to vari-
ous places on each instrument in
crder to obtain variations in har-
monic content.”

“Also, in some cases, in order
to obtain a balanced tone, it will
be necessary to use more than
cne pickup point. This is so with
pianos, where if only one pickup
is used on the soundboard, it is
very likely to emphasise a certain
group of notes at the expense of
others. By fitting several pickups,
with a separate volume-control on
cach, a balanced sound can be
obtained.”

“If you paint one side of the
piano soundboard with graphite
conducting paint, and press oon-
tacts agaihst the surface at vari-
cus points until-the best positions
are located, you can obtain an
cld-style honky-tonk sound which
should be popular with both the
country music connoisseurs and
the jazz enthusiasts.”

Now once again the flow of in-
formation from the Prof. was
dramatically interrupted, as a
strange helmeted figure appeared
at the entrance to the laboratory.
“Not again!” groaned Bob as he
saw that the helmet looked just
like the one which Paul had worn
carlier.

But as Paul looked at the figure
in the helmet, he was even more
horrified than Bob or the Prof.
He noticed that the new visitor
liad the figure of a slim teenage
girl, and Paul, pointing at her
said in a shaky voice “How could
she have got that helmet? That’s
my sister Suzy!”

Fig. 3. The banjo fitted with a graphite pick-up.
ADHESIVE TAFE CoverRED 1NV

GRAPHITE PowDER AND STUCK

70 VEeLium




DOWIN 10 EARTH

By GEORGE HYLTON

“The term P, or power dissipation completely mystifies me.
Is it the maximum a.c. output or what?”

Sooner or later, all the
electrical energy which goes into
a circuit from a battery or the
mains, ends up as heat. If a
transistor is in a working circuit
—an amplifier, say—then some
of the power which goes into the
circuit from the power supply is
spent in the transistor as heat.

The term P, (strictly speaking
it should be Py mas.) is the power
which a transistor can safely
dissipate when it is kept at a
particular . temperature. For
example, the data sheet for a
particular transistor might give
Py, as 30W at a case temperature
of 25 degrees centigrade. This
means that if you could keep the
case of the transistor at 25
degrees centigrade the transistor
could dissipate 30W, see Fig. 1.
(It could be a.c. or d.c. or a mix-
ture: it all makes heat so it
doesn’t matter to the transistor.)
- T

A\

0 10 20 30 40 50 60 70 80 90 100
AMBIENT TEMPERATURE
Fig. 1. Typical variation of
Pior with ambient temperature.

IDEAL FIGURE

The trouble is that it is not
possible to hold the case of the
transistor at 25 degrees centi-
grade because this temperature
is in the room-temperature range.
If the transistor is in a room at
25 degrees centigrade before it
dissipates any power then, since
no heat sink is 100 per cent
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efficient, the temperature must
rise above 25 degrees centigrade
when power is put into the tran-
sistor. This is another way of say-
ing that the transistor can never
in practice dissipate the 30W
which the P., rating seems to
imply it can dissipate.

The term P, is not a practical
figure for the power-dissipating
capacity of the transistor (unless
it is quoted for a temperature
well above ordinary room
temperatures so that the tran-
sistor can run hot at the rated
P.s). Rather, it's an unattainable
ideal dissipation which could only
be achieved if the transistor were
fitted with some highly efficient
cooling system like putting it
under the cold tap, turned hard
on.

IN PRACTICE

‘The amount of power which
the transistor will safely dissipate
in practical circumstances, on an
ordinary heatsink, say, is always
much less than P, when the
latter is quoted at a room tem-
perature.

For a germanium transistor the
practical 'dissipation is very much
less than Pg., because with a
germanium device the heart of
the transistor must not get above
90 degrees centigrade.

In a silicon transistor the
internal temperature (called the
junction temperature) can be
allowed to go to 150 degrees
centigrade, so the dissipation of
a silicon device can be allowed
to get closer to P, than is
possible for germanium.

At this point you may be for-
given for feeling a bit cheated.
Why talk about 30W if the tran-
sistor hasn’t a hope of dissipating
anything like 30W?

The reason for quoting P, is
that it enables the designer to
calculate how much power the
transistor can really handle in his
circuit when mounted on a heat-

sink of a particular efficiency. Or
rather, Py, is one of the things
the designer needs to know to
make his circuit work.

I said just now that the junc-
tion temperature mustn’t exceed
a certain figure. But the junction
(that is the heart of the tran-
sistor) is hotter than the case.
One of the other things the
designer must know is what
temperature the case is when the
junction is at the highest per-
missible temperature. This
depends on how readily heat
flows from the junction to the
case. The data gives this infor-
mation in terms of what is called
thermal resistance.

THERMAL DATA

Thermal resistance is the rise
in temperature produced by dissi-
pating one watt of power. It
appears on data sheets in the
disguise of the Greek letter theta,
6: After the theta are some
inferior letters which say which
thermal resistance is meant. Thus
on some data sheets:
6,.mpdescribes the resistance to
heat flow from the junction
j to the mounting base mb;
ie. the “bottom” of the
transistor, the bit bolted to
the heat sink.

6, describes the effect of a
standard mica insulating
washer in impeding heat

flow from the mounting base
to the heat sink.

6p  describes the flow of heat
from the heat sink to the
surrounding air; i.e. it is a
measure of the heat sink’s
efficiency.

““Are you sure the computer you con-
structed has selected you as the idea{
marriage partner for me, Mr. Cragg?’
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Complete the couponand
well send you our
new catalogue, Completely free.

e — e |
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i

The new Heathkit catalogue Including our full range of test
is now out. Full as ever with exciting, equipment,amateur radio gear; hi-fi
new models. To make building a " a0 e, ‘¥ equipment and many general
Heathkit even more interesting and : s e S ! interestKkits.
satisfying. So, when you receive your

Andg, naturally,being Heathkit, every kit isabsolutely catalogue you should have hours of pleasant reading.
complete. Right down to the last nut and bolt. So you won't And,if you happen to be in London or Gloucester, call
find yourself embarrassingly short of a vital component in and see us. The London Heathkit Centreis at 233
on a Saturday evening—when the shops are shut. Tottenham Court Road. The Gloucester showroomis next

You'll also get a very easy to understand instruction to our factory in Bristol Road.
manual that takes you step by step through the assembly. At either one you'll be able to see for yourself the

Clip the coupon now and we'll send you your freecopy ~ one thing the catalogue can't show youw
tobrowse through. Namely, how well a completed Heathkit performs.

With the worlds largest range of electronic kits to Heath (Gloucester) Limited, Dept. EE—45, Bristol Road,
choose from, there really is something for everyone. Gloucester,GL2 6EE. Tel: Gloucester (0452) 29451.

A new oscilloscope from the Heathkit range. ~ Marine direction finder with digital read-out. ~Stereo cassette deck with built-in Dolby.

s

i ThenewHeathkit catalogue.Out now. FREE.

I To:Heath (Gloucester) Limited, Dept. EE-45Gloucester, GL2 6EE. Please send me my free Heathkit catalogue.

1

I Name____ I o ‘Address _
:_ R - Postcode
I Remember easy terms are available with the Heathkit Monthly Budget Plan.

L-————-——————-—--——-———-—--——————————————————-——--—
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EX-COMPUTER
STABILISED POWER

MODULES
Comiplete with circult diagrama etc. 89p each
plus 22p p. & p.

LOW COST CAPACITORS

O1uF 400y, 8p. sach
A00uF 80v. Elect. 10p eash

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
104 x 4” spprox. 2 for 86p

DECON-DALO 3IPC Marker
Etch reslstant printed circult inarker pen
90p each

VEROBOARDS
Packs containing approx., 5Usy. Ins. various
sizes, all -1 matric 85p

REPANCO CHOKES & COILS
HF Chokes

CH). 2-5mH 28y CH2. 5-0mH 30p
UH). 7-6mH 81p CH4. 10mH 33p

OHb. 1-5mH 28p

COIL8

DRX1Crystal eet $1p DRR2 Dual range 48p
COIL FORMERS & CORES
NORMAN {” Cores & Formera 8p

4" Cores & Formers 10p

SWITCHES
OP/DT Toggle 38p BP/BT Toggle 30p

FUSES

. 100mA.
QUICK-BLOW 8p ea.

EARPHONES

Crystal 2-5mm plug 42p
Crystal 3-5mm plug 42p
8 ohms 2-5mm plug 22p
8 ohmse $-8mm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus onjoft switch and
2:5mm and 3:5mm plugs £1-85

3.WAY STEREO HEAD-
PHONE JUNCTION BOX
H1012 £1-87

200mA, H0mA,

2.-WAY CROSSOVER

NETWORK
K4007. R0 ohms Imp. 1nsertlon loss 30 B §1-21

CAR STEREO SPEAKERS
(Angled) 238:85 per palr.

BI-PAK

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

INSTRUMENT CASES

Black Vinyl covered)

No unrlh Width Height I’rice
(3% 61" 27 #2135
nyz ll" > 8" % ¥ 2178
ALUMINIUM BOXES

DAl 517 ¥ x 1 49p
BA2 47 x I" » 14" 49p
RA3 4" x 20" v 14" 49p
BA4 8" x LS 147 88p
BAS 47 ” 1\ X 2 49p
BAE 37 x 2V M 17 42p
BAT 77 x 5" x 24~  85p
HAS 8~ x 6" x 3" tla0
BA9 6~ x 4" x g 70p

P & P 15p on esch box

BIB HI-FI ACCESSORIES

De Luxe Groov-Kleen
Model 42 £1:95

Chrome Finish
Model 60 £1:50

Ret.
Ret.
Ref.
Ref.
Ref.

B Btylua & Turntablc Cieauing Kil 34p
36A. Record/Btylus Cleaning Kit 33p
43. Record Care Kit £2-42

31. Cassette Head Cleaner 88p

32. Tape editing Kit £1-68

Ret. 46. Bprit level 62p

Re!. P. Hi-Fi Cleaner $lp

Ref. 32A. Btylus Balance £1-37

Ref. J. Tape Head Cleaning Kit 62p
Ref. 56. HI-Fi Btereo Hinta & Tipe

42p

Model 9. Wire Btripper/Cutter B3p Ref. 45. Auto changer groove cleaner £1-08
ANTEX SOLDERING IRONS | PLUGS AND SOCKETS
X26. 25 watt $205 PLUGS
OCN 240. 16 watt 2248 - T s ] et
Model G. 18 watt £2:26 P8 3 D.LN. 4 Pin 018
BK2. Boldering Kit £3-25 P8 4 D.IN.5 Pin b0 018
BTANDS: 8T3, Buitable for all models S1 | P8 5 D.LN. 5 Pin 240* 016
BOLDER: 188WO Muiticore 7oz #1-61J P8 6 D.IN.6Pin 017
228WG 7oz £1-61. 188WG 221t 81p l;: 7 g.l.N.; Pin . g-::
8 Jack 2-5min Bcreeue: B
BW
228WAAILbe 33y P8 9 Jack $:5mm Plastic 01g
PB 10 Jack 3:-8mm Bcreeoed 018
ANTEX BITS and ELEMENTS | p8 11 Jack i Plastic 015
Bits No. PB 12 Jack }” Bcreened 022
102 For model CN240 3/32" A ITIe . Samicieres Bcreencd G
i ono b
104 For nodel CN240 3/16 a 42p PR 15 Car Aerial 022
1100 For model CCN240 3/32 429 | pg 16 Co-Axial *18
1101 For model OCN240 3/8° 42p
1102 For model OCCN240 " 42 | INLINE SOCKETS
1020 For model G240 3/32" a2y P8 21 D.LN. 2 Pin (Bpeaker 014
= % P8 22 DIN.3Pin 020
1021 For model G240 1/8 4201 p8 23 D.L.N. 5 Pin 180° 020
1022 For model G240 3/16" 42p | P8 2¢ D.LN. 5 Pin 240° 020
50 For model X2§ 3/32~ 48p | PB 25 Jack 2-5mm Plastis 0-16
51 Por model X25 1/8” 48p | P8 26 Jack 3-5mm Piastic 016
52 For model X25 836~ 48p | PB 27 Jack }” Plastle 030
pekpes . P|Pa2s Jack 1~ Bcreened 035
ELEMENTS P8 20 Jack Btereo Plastiv 0-30
ECN 240 £1-30 ECCN 240 £1-32 P8 30 Jack Btereo Bcreened 0-38
EG 240 £1-07 EX 25 21-16 P8 31 Pbono Bereened 018
PB 32 Car Aeria} o022
P8 33 Co-Arxia! 022
ANTEX HEAT SINKS 10p
8OCEKETS
V.A.T. Included In all prices, Please | P8 35 D.LN. 2 Pin (8peaker) 08
add 10p P. & P. (U.K. only). Overseas | P8 36 D.I.N. 3 Pin 011
orders—please add exira for postage. P8 37 D.I.N. 6 Pin 180° 011
P8 38 D.I.N. § Pin 240* 011
NEW MPON PAK PB 39 Jack 2:5mm Bwitcbe.| o1e
BiRGcAOIN 3 ENT PB 40 Jack 3-5mm Bwitched o1g
P8 41 Jack }” 8witched 020
Pack P8 42 Jack Btereo Bwitche:l 030
No. Qty. Description Price | pg 43 Phono Bingle 008
Cl 200 Reaistors mixed values spprox. | P8 ¢4 Phono Double 010
Eountjhyjwelsht 084 | P 48 Co-Axial Burface 010
€t 150 Capacitors mized yalues .ppmx P8 47 Co-Axial Flush 0-20
count by weight 0-54
€3 50 Precision Realstors . st
mized values 054
C4 76 {th W Resistors mixed preferred
values (21
Cs 5 Pleces assorted Ferrite Rods 084
(8.3 2 Tuning Gange, MW/LW VHF 0-54
( | Pack Wire 00 mefres aasorted
colours 084
C 8 10 Reed Bwitches o84
C 9 3 Micro Bwitches 054
C10 15  Assort~d Pots & Pre-Sets 054
Cl1 5 Jack Bockets 3 x 3:-5m ¥
8tandard Bwitch Type 0-84
C12 80 Paper Condensers preferre!
types mixed valuea 084
€13 20 Electrolytics Trana. types -84
Cl4 ) Pack assorted Hardware
Nuts/Bolts, irommetnetc. 084
CIG 6 Maina Blide Bwitches 084
C16 20 Assorted Tag stripa & Pancls 084
C17 10 Assorted Control Knobs 084
C18 4 Rotary Wave Change Bwitches 064
Cl19 2 Relays 6 24V Operating 084
C20 )

Pack sheets of Copper Laminate
20 »q. ins 0-54
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VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)
Open Mon.-Aat. 0-5.30 p.m

Tel. 81502

LEADS

L8 1 Bpeaker lead 2 pin D.1.N. plug
to open ends approx. 3 melnno 59

long {coded)
CABLES

1 Bingle Lapped Bcreen 0-07
CP 2 Twin Common Bcreen 011
CP 3 Btereo Bereened (3 ¢
CP 4 Four Core Common Bcreen 023
CP & Four Core Individually Bcreened 0-30
CP 6 Microphone Fully Braided Cable 010
CP 7 Three Core Mains Cahle 009
CP 8 Twin Oval Maina Cahle 007
CP 9 Bpeaker Cahle 008
CP 10 Low Loss Co-Axial 018
CARBON
POTENTIOMETERS
Log and L
:7!( lOK 77!\ 47K, 100K. 220K, 470K,
VC 1 Bingle less Bwitch 015
VO 2 Bingle D.P. Bwitch 028
VC 3 Tandem Less Bwitch 046
VC4 1K Lin Less Bwitch 015
VO 8 100K Log antl-Log 0-46
HORIZONTAL CARBON
PRESETS
0-1 watt 008 eacb
100, 220, 470, 1K, 23K, 47K, 10K, 22K.
4K7. 100K. 220K, 470K, 1M, 2M. 47™

The largest selection

SOLVE THOSE STICKY
PROBLEMS!

with
@
CYANOACRYLATE
C2 ADHESIVE
The wonder bond which works
in seconds—bond plastic, rubber,
metals, transistors, components
permanently immediately!
OUR PRICE ONLY 54p
for 2gm phial.

BATTERY HOLDER
Takes 4, HP7's complete with
terminal, clip and lead. 34p.

WORLD SGOOP

JUMBO
SEMiICONDUCTOR PACK
Transistors — Germ. and Bllicon Rectifiers
Diodes ~ Triacs — Thyristors - I.C's an
Zeners ALL NEW AND CODED.
APPROX 100 PIECES

Offering the amateur a fantastic bargsio Pak
and an enormous saving - identification anr
data sheet in every Pak.

Only £2 p. & p. 20p

RECORD STORAGE/
CARRY CASES
7% EP. 18}” x 7” x 8. (50 records) 4210
127 LP. 1317 x 71" x 121", (50 records) £8-98

CASSETTE CASES £1:30
Holds 12. 10" x 31" x 5". Lock & Haadls

8-TRACK CARTRIDGE
CASES

Holds 14, 13" 5” x 67 2195
Holda 24, 134" x 8” x 53" £2-70.
Both with lock und handie.

SPECIAL PURCHASE
2N3055, Bilicon Power Transistors NPN
Famoua mannfactorers out-of-apec devices
free from open and short defecte—every one
ahble! 115w. T03. Metal Case.

OUR SPECIAL PRICE 8 for £1

REPANCO TRANSFORMERS
240v. Priniary. Becondary voltages avallahble
from selected tappings 4v, 7v, 8v, 10v, 14y,

18v, 17v, 19v, 21v, 28v. 31v, 33v, 40, %0
md 26v-0-28v
Amps. Price PEP

lTSOﬂ 4198 45p
MT80, 1 4249 48p
MT50/2 H £3-30 609
CARTRIDGES
ACOB
GP91-18C 200mV at )-2cm/me £1-35
GP93-1 280mV at lem/sec £1-8%
0;36-1 100mV at lem/sec £22-80
J-2000 crysulllll Output 21:05
J-2010C .. Compatible  £1-20
J-20068 stntolm Output £1-78
J-2105 Ceramic/Med Output £1.88
J-2203 Magnetic 8mV[5cm/uec,

including stylua 2498

J-22038 Replacement stylus for above £3-00
AT-55 Audlo-technica magnetic
cartridge 4mV/3cm/sec £23-830

CARBON FILM RESISTORS
The E12 Range of Carbon Film Resistors.
1/8th watt avallable in PAKB of 80 pieces.

assorted into the following groups:—

Rl 50 Mixed 100 obms-820 ohins 80p
R2 50 Mized 1K ohms-8-3K obms 80p
R3 50 Mixed 10K obms-82K obms 80p

R4 50 Mixed 100K obms-1 Meg. obms 80p

THESBE ARE UNREATABLE PRICES
JUST 1p EACH INCL. V.AT.

BI-PAK SUPERIORQUALITY
LOW - NOISE CASSETTES

C80, 36p €90, 48p C130. 60p
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AL10/AL20/AL30 AUDIO
AMPLIFIER MODULES

The ALl0, AL20 and AL30 unlts are
similar in their appearance and in their
general specification. However, careful
selection of the plastic power devices has
resulted in & range of output powers from
3 to 10 watts R.M.B.

The vernatility of their design makes them
ideal for use in record players, tape recorders,
stereo amplifiers and caasette and cartridge
tape players in the car and at home.

Parameter Conditions Performance
HABRMONIC DIBTORTION Po = 3 WATT8 {=1KH: 0-26%
LOAD IMPEDANCE 8-160
INPUT IMPEDANCE {-1KH: 100x0Q
FREQUENCY REBPONBE + 3dB Po=2 WATTS 50 Hz - 26KHz
BENBITIVITY for RATED O/P Veo=23V. Rl=8( f=1KH:z 76mV. RMB
DIMENBIONB 3" x 24 x 17
The above table retates to the AL10, AL20 and AL30
modules. The following table outlines the differences
in their working couditions.
Parameter ALl0 AL20 AL30
Maximum Bupply Voltage 26 30 30
Power output for 2%, T.H.D. 3 watts 5 wattas 10 watts
(RL =801t =1KHz) RMS8 Min. RMB Min, BRMB Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12. (Use with AL10, AL20 & ALSO)
AL 10. 3 watts RMB 12-50 24-36
AL 20, § watts RMB 12-85 PA 100. (Use with AL60) 21818
AL 30. 10 watts RMB £3-20
TRANSFORMERS

POWER SUPPLIES

P8 12. (Use with AL10, AL20, AL:!O) 95

8PM 80. (Use with AL80) 325

FRONT PANELS F.P, 12 with Knoba
110

T46]1 (Use with AL10) 2160 P & P 22p
T538 (Use with AL20, AL30)

2230 P & P 22p
BMTS0 (Use with AL60) 2275 P & P 37p

PA 12. PRE-AMPLIFIER SPECIFICATION
The PA 12 pre-amplifier has been designed to match into | Frequency response
most budget stereo systems. It is compatible with the 20Hz - 50K Hz (—3dB)
AL 10, AL 20 and AL 30 audio power amplifiers and It | Ba™ °°“"°

12dB at 60Hz

can be supplied from their associated power supplies. | prople contror
There are two stereo inputs, one has been designed for use + 14dB at 14KHz
with *Ceraniic cartridges while the auxiliary input will 1. Impedance
suit most tMagnetic cartrldges. Full details are given in 1 Meg. ohm
the specification table. The four controls are, from left to tInput g";'m";::.ynzfomv
right: Volume and onjoft switch, balance, bass and treble. y

30 K ohms
Blze 162mm X 84mm X 35mm. Benaltivity +mV

*Input

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Wireless World Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The ‘Bterec 20° ampilfier is mounted, ready wired and tested
on a one-piece chaasis measuring 20 cm x 14 em x §-5 em.
This compact unit comes complete with on/off switch
volume control, balance, bass and treble controls,
Transformer, Power supply and Power amps.
Attractively printed front panel and match-
ing control knobs. The '8tereo 20° has been
designed to fit into most turntable plinthe
without interfering with the mechanism or
alternatively, Into a separate cabinet.
Output power 20w peak. Input 1 (Cer.)
300mV into 1M. Freq. res. 25Hz-25kHz.
Input 2 (Aux.) 4mV into 30K. Harmonic

"
distortion. Bass cont:ol +12dB at a
wiimen T £14°49 v a0 050
TC20 TEAK VENEERED CABINET
For Btereo 20 (front board undrilled) size 104" x 81" x 3”, £3:95, plus 456p postage
SHP80 STEREO HEADPHONES

4-16 ohma Imiped. 1] P 20 to 20,000Hz Btereo/mono s witch and volume
controls £4 95

e
\'
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-the lowest prices!
BI-PAK 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. 90°c.
[} Frequency Response 20Hz to
100KHz

@ Thermal Feedback

@ Lntes( Design Improvements
ad—3, 4, 8 or 16 ohms

Signnl to noise ratio 80dB

@ Overall size 63mm x 105mm X

@ Supply voltage 15-50 volts 13mm

Especially designed to a strict specification, Ooly the finest components
have been used and the latest solid state circuitry incorporated in this
powerful littte amplifier which should satisfy the most critical A.F

STABILISED POWER
MODULE SPM80

/ BPM30 is especially designed to power 2 of the AL8O
Amplifiers, up to I8 watt (r.m.s.) per channel simul-
/ taneously. This module embodles the latest components
and circuit techniques incorporating complete short
F clrcuit With the addition of the Mains Trans-
former BMTS80, the unit will provide outputs of up to 1-5
amps at 35 volts. Bize: 63mm x 105mm x 30mm.
‘These units enable you to build Audio Bysterus of the highest
quality at s hitherto unobtainable price. Also idea! for many
other applications including:—Disco Bystems, Public Address
Intercom Units, etc. Handbook avallabie 100 PRICE £3-25

TRANSFORMER BMT80 £2-15 p. & p. 40p
STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT » price, and yet still the greatest value on the market,
the PA10O stereo pre-amplifier has been concelved from the latest circuit techniques.
Designed for use with the ALBO power amplifiersystem, thisquality made unitincorporates
no less than eight silicon planar transistors, two of these are specially selected low nolse
NPN devices for use in the input stages.

Three switched stereo inputs, and rumble and scratch filters are features of the PA100
which also has a BTEREO/MONO switch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATION
Frequenoy Response
Harmeonjc Distortion
loputs: 1. Tape Head

@ Distortion better than 0-19 at
0-1KHz

Pis

20Hz — 20KHz & 1dB
better than 0-1%
3-25 mV into 50K 2
2. Radio, Tuner 75 mV Into 50K
3. Magunetjc P.U. 3 mV into 50K {2
All lnput voltages are for an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within & 1dB. from 20H:z to 20K Hz.
Bass Control + 15bB at 20Hz
‘Treble Countrol + 15dB at 20 KHz
Filters: Rumble (High Paxss) 100Hz
Becrateh (Low Pass) BKHsz
Bignal/Noise Ratio better than
Input overload 264B
Bupply
Dimensions

-65dB

+ 35 volts at 20mA
292mm X 82mm X 35mm
ONLY £14-25

MK 60 AUDIO KIT

Comprising: 2 x AL60,1 x BPM80, 1 x BTM80, 1 x PA 100, 1 front panel, | kit of parts to
include on-off ewitch, neon indicator, stereo headphone mockets plus lnstruction booklets.
Complete Price: £29 75 plus 45p postage

TEAK 60 AUDIO KIT
Comprising: Teak venecered cabinet size 163" x 114" x 33", other parts include aluminjum
chasais, heatsink and front panel bracket, plus back panel and appropriate sockets etc.
Kit price: £6.95 plus 4ip postage

Giro No. 388-7006
Please send all orders direct lo war=house and despalch department

-PANK

P.O. BOX 6, WARE - HERTS

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

greet constructors with
EXCLUSIVE INTRODUGTORY
MONEY-SAVING OFFERS

SCIENTRONICS is a new company organised to
develop and promote electronic designs of especial
interest to constructors. We are privileged to offer,
as our opening shot, a sub ial quantity of selected
items no longer part of the manufacturing programme
of a famous manufacture, These include transistors
by Ferranti, Texas, ITT and others made to stringent
specifications, e.g., E 5401 with a guaranteed gain
at | micro amp. All these transistors are brand new
and guaranteed within the terms of our published
specifications. S.A.E. brings full list by return. Leads
on components are untrimmed.

TRANSISTORS
GENERAL NPN(N) ONEOFF VvVCE HEE mA
PURPOSE PNP(P) PRICEinp Min.
FRB 77 P 75 50 100 1
E 5J60A N 7 25 100 [}
E 51688 N 75 25 150 [}
E 5368C N 8 25 250 1
E 5369 P 75 20 70 ]
LOW LEVEL
E 5401 P 75 *30 50 1A
E 5403 P 75 *30 100 ]
E 5404 N 75 *30 100 100uA
E 5405 P 75 *30 100 100uA
I DRIVERS & SWITCHING (tested for low Vce (set))
[ FRB 772 P 8 40 40
| E 5370 N 5 20 [ IS 500
I \ 100 10
| ESI%e P 8 40 40 60
E 5397 P 8 20 100 100
HIGH FREQUENCY (600 MHz Fy)
E 5399 N 75 30 20 k]
E 5400 N 8 10 10 ]
XK 6116 N 8 20 10 ]
HIGH YOLTAGE
E 5407 P 9 65 50 10
5408 N 75 65 50 10
QUANTITY DISCOUNTS (prices in pence per device)
Single 10 100 1000
5 45 36 30
7 70 55 45
75 72 56 4-6
8 74 57 49
9 8 65 55

* intended for 10V working guaranteed, but aimost all would pass for higher
volto; B indi d- st can ! d for higher voltoge

wwh‘n.lvort on mr:'dhoua of 4b per device,

RESISTORS

Most values in E.|2 series are available in 5% or 10%

tolerances.

Miniature types (4 ~ § watt). Quantity rates apply for

orders of same value. 0-8p each: 10 of same value 7p
100 - 55p: 1000 £4-5Q

CAPACITORS
CERAMICS 1-1p to 2p each in a range of useful
values. |0p to I8p for 10; 77p to
£1-45 for 100; £6-25 to £11 -75 for 1000
ELECTROLYLIC 10-50v; | to 220mF from 3p each; 27p

for 10; £2-20 for 100; £17-25 for 1000.

NIXIE DISPLAYS/SWITCHES/TRANSFORMERS/KNOBS/
NUTS/BOLTS, etc.—Send S.A.E. for full lists and prices—
REAL MONEY SAVERS THESE.

—_—m—-
ENQUIRIES: TRADE & BULK BUYERS INVITED.
SPECIAL QUANTITY DISCOUNTS.

ORDERING & GUARANTEE
All goods guaranteed within terms of specifica-
tion and in stock at time of going to press. Send
chequa or money order with order, or if cash,
send reg. post. Please state requirements clearly.
Satisfaction iuaranteod or your money refunded.
MIN. ORDER . . ... £1-00
All goods sent post paid in U.K. Overseas
postage charged at cost.
V.A.T.—Add 8% to total value of order in U.K.

SCIENTRONICS
g.pl-‘l.lclli-i‘ %TREET, SOMERSHAM,
N acaly SR Tl h
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VEROBOARDS GIVE A PROFESSIONAL
FINISH TO YOUR WORK

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

TRIBUTOR N. Rose (Electrical) Lid

VERO ELECTRONICS LTD

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion, a better job, This heipful guide tv suocess should be
higher pay? “New Opportunities* shows
you how to get them through a low-cost

now. No ol y will call
home study course. There are no books to on you. It could he the best thing you
buy and you can pay-as-you-learn. ever did.

P SR ECUT OUT THIS COUPON [ EIE HBN SN
°6>. CHOOSE A BRAND NEW FUTURE HERE!

Tick or state sudject of interest. Post to the address below.

General Radio and CITY AND GUILDS I
Eloctrical

Engineering TV Engineering
Electrical Installations Techniclans
and {1 Radio Bervicing. o
Maintenance and CITY AND GUILDS
Electrical Telecommunica-
Draughtsmanship Bepains tions o

Technology !xu:.num, O l
O CITY AND GUILDS ete. etc. I
Installations and
Programming Wiring
ALDERMASTON COLLEGE
Dept EEV 04 Reading RGT 4PF
NAME (Bloch Capitals Please) ., F U T T TI2 11 TY
I AOORESS ...

|

revsssnanssnes POSTCODE ovoervvannas

Other subjects sesviikes cetorgges 90y : I
Accredited by C.A.C.0. Momber of 4.8.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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SOUND TO LIGHT UNIT
Add colour or white Illil‘

A y made
cab! soft padded black
finish intended for portadble

8P 35, was

s very oostl cabinet
y for »

de- pla;

record yer. -
Offered at £1-98 plus 81 carriage, free it bought
with the Garrard or BSR record decks.

LIGHT DIMMER KIT
Pudmmm‘nphm"mtbutmkw
750w with l::&t stuk. This eolnn'hu q

leummﬂuuddlh.mlllﬂ
ll.:.l‘.ll‘rhllohl

RELAY BARGAIN

— ==/ houm to come home to.
Allthmndmuyomrmucmc‘n do
if you invest in an electrical programmer.
by famous maker with 15 amp. onjoff switch.
Switch-om time can be set anywhers to stay on
up to 8 houre. Independent 60 minute memory
fogger. A beautiful unit. Price £8-30 + 20p p. & p.
or with glaas front, chrome besel, 1-00 extra.

WINDSCREEN
PE

MULLARD AUDIO AMPLIFIERS
in module form, each ready buill complete
vlthhutdnhud

Model 1163 500mW
power output .Ow’
Model 1172 780m
power oo 53907
Model EP9000 w”‘:‘ ;A:;
power 3
7 EP 9001 twin channel or

stereo pre amp. £1-43

3

CENTRIFUGAL BLOWER
Miniat

r g—driven by thi a
y built low Doise bearings. wise 447 x 44"
x4”. When m by air is blown into
t but to suck air out, mount it from ocutre
using clamp. Ideal loroool equipment or
fitting into s cooker bood, drying cabinet or for
removing fiux emoke when soldesing, etc, ete. A real
bargain at £8-50p.
TANGENTIAL HEATER UNIT
This beater unit is the very Iatest type, most
efficient, and quiet running. Is as fitted in Hoover
and blower heaters. Com) motor, impeller,
W mcmm%nw. and with
Mm.l-mycut-ont.cube into any metal
onse or oab yneeduont.rolnﬁoh.n-'ll.

Although this uses
results. You will receive an amazing asortment of
stations over the 19.25.31.39 metre bands—KIt contains
chassis front panel and all the parta. £1-96—crystal ear-

phoae 30p.

CONTROL
DRILL CONTROLLER DRILL
NEW Kw MO EL

-
°

ﬁom

to maximum. Full power at all speeds
An‘cr conuol Kit lnclude- all parts,
everything and full instructions. $2-25 plos
post and Insurance, Made up mode] also a
£3-88 plus 30p post & p.

RADIO STE‘I’HOSCOPE

find traces- dnul from aerial to

sigoal stope you‘'ve found the fauit.
- ything.

Eeﬁv
L-Ralr]

STEREO RADIO CABINET

Loug, Low and Modern. Teak veneered
with sliding front and tapered

over £30 to make. Qur Price

TAPE DECK

In metal case with carrying bandie, heavy fiy

whee] and capstan drive. Tape speed 3. Mains
on metal platform with tape head and

guide. Not new but gusranteed

order. Price £1-85 plus 81 post and insurance.

GENERAL PURPOSE SWITCH
B-poud.-hmhtm.heﬁ,u‘h wh umcdelny..ew etc. Basio kit com-
prising rela; diodes, etc. and data—only
ll“ + m poot.

AMMETERS
80 AC/DC—I{deal for chargers etc. 2” 8q. full vision

ron
0-8 amp 1}” rownd 0-2 amp 58p, 0-3 amp 85y, 0-4 amp 76p.

4 x llnmploekculnmchlboxtouko
on/foft switch with neon warning light ?pll.d

standard 13 amp fused plugs and on,
Indupn-dyto'atlluplwﬁlp &P,

complete with 6 feet of flex cable.
AM/FM TUNER

NEW ITEMS THIS MONTH

mmumm‘“ mhndn-wc!lh

looweddonn Yuunnutnlhuam
Nished Morch

or April.

Mains Transtormers. We have a good range of

mains transformers ©o

ts w] 3
50-99 16%; 100-499 20%; 500 up 25% ces.
as list below. We have for
postage, but you should allow for this when
ordering. All standard 230-250 volt yrlmnrlu.
1v 1 amp (upeehl) 1 7‘
2-4v 5 amp 28
8-3v 2 amp 1-08
8-3v 3 amp 150
v 1 amp E .
(34 3-8 amp 88
13v B500mA 69
13v 1 amp -00
8:5v-0-6-5v 1 amp ‘38
1 amp ‘38
0v $ amp 00
24v 1 amp -850
24v 3 amp -850
13-0-13v S0mA -0
8-0-8v S0mA -2
8-0-8v damp . -8
18-0-18v 2ampe . -850
v .. .. oo 14 amp . 98
80v 2 amp & 6-3v 1 amp N -50
Wbunplbvlunp 90 -850
v 8 amp -50
30v 5 37 amp 2800
BOv upped ‘uv 07 4 amp 5850
& 8-3v 1:5 ampe 178
WB-O-ﬂbv at 90mA & S-4v 3 ampe 85
EHT Tranaformer 5000v
at 23mA o0 By (intermittent) §850
lormers
8v and 13v .. .. 2 ampe 1-25
Sv and 13v 3 amps [ ]
8v and 13v 5 amps; $-50

Pexidle heat. You have probobly fmm tlmn to
time wanted to warm

winding the heater mund it. You oan

for we have in stock flexible elements com .prldu
glassfibre upe approx. )' wlde. approx. &

13 n long. is embedded lnto '-Ml.
and hlly ted Irom the outside. The ends

can be taken directly into a 13 amp plug or plastic
junction box which we can supply at 24p extra.
These are rated at 100 watts but you can reduce
thllyonwhhby]olnm(tvolnnﬂu Prioce of
element is £1-08, no extra for postage If ordered
with other items totalling &5 or over.

Sell-adhesive paper disce }”, ideal for marking
leads as you m- them oft, or for pm quick
lnmhuon of soldered or twisted joini per

1,000 or 88 per box of 5,000,
We have two extra special

bargains month—""Bure! nnam.lc type
nnmbcr 11DB!ofﬂl0ud *Ropette” turnover
mo! t tor DC40O

urh- price afu

Mlh lnll.lhlo—t'o items which have been held
b h suppl: the att lkht

tnmer Eit st 8160 and the industrial §

dimmer at #3-50 are once again avnllnbh for

immediate despatch.

Malti-core cable, 7 cores each pvc insulated and
colour coded, screened o cnllnnnvlthpvconlc
oV . A miniature uble diameter approx. g '
price per metre avallable in lengths up to
16 metres.

Fluorseosnt oomtrol trays made for Philipe so
These are for two

200-250V induction motor, drlvin.
a 1}” output drive shaft mnnh(
lwmnh(mwohrdrlviumodlb—m

EXTRACTOR FAN
meummono.ooombbn.whm.
Buitable for rh

rooma, eto., it's 90 qulet It can hardly be heard. Compact,
eulncvﬁ.hbs hnbhda.lneomprhnmmtn
es, sheet mains connector,

and fixing brackets. £8- +ml’ &P

TERMS:—

ADD 8% V.AT.

Send age where d

items, post free ilordor for these
items is £600, otherwise add 30p.

ther

J. BULL (ELEGTRICAL) LTD.

(Dep. EE), 1023 TAMWORTH ROAD,
ROYDON CRO IXX
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40 watt 4 ft. tubes and contaln quick start trans-
former, condensers all wired Cubc ends and pro-
vided with Terry olips to hold the tubes. A real
bargain at 88-78 each 4 30p each post.

Break before make waler switch. We are some-
times uhd lor these but we do not normally
keep However, we have some 2 pole
Bv-y vith li' wafer, a substan ‘well-made
switch wi we can offer for 469

Heavy Duty Mains Power Pack. Output volhn
adjustable from 15-40V in stepe—maximum
mw—mumampnaokum:
15V. This really is & high

unit with dosens of workshop uses.

Foot switches. We are producing a range of foot

robust an for

circults of up to 10 ampe at
Cl

A operates
switch the price is 41-78. M
two changeover and 2885, Model O
three changeover switches and is £8-75. All
are fully ready for

Ammmnﬂumwmohw
mounted on * x 87 x §” high

[oodudu.?rlumlyﬂ.-lo + 'lbppon..



PE SCORPIO Mk 2
ignition system kit
new from

ELECTRO SPARES

* 6 OR 12 VOLT
*+ VE AND - VE GROUND

Here’s the new, improved version of the original Scorpio
Electronic Ignition System - with a big plus over all the other
kits — the Electro Spares Kit is designed for both positive and
negative ground automotive electrical systems. Not just ! ve
ground. Nor just —ve ground. But both ! So if you change cars,
you can be almost certain that you can change over your
Scorpio Mk. 2 as well

Containing all the components you need, this Electro Spares
Scorpio Mk. 2 Kit is simply built, using our easy-to-follow
instructions, Each component is a branded unit by a reputable
manufacturer and carries the manufacturer's guarantee. Ready
drilled for fast assembly. Quickly fitted to any car or motor cycle.
When your Scorpio Mk. 2 is installed, you instantly benefit
from all these Scorpio Mk. 2 advantages

+ Easier starting from cold ¥ Firing even with wet or ciled-up
plugs ¥ Smoother running at high speed ¥ Fuel saving

% More power from your engine ¥ Longer spark plug life

% No more contact-breaker burn,

Electro Spares prices:

Deluxe Kitonly £10.85 inc. VAT and p & p.
Ready Made Unit £13.65 inc. VAT and p & p.
State 6V or 12V system.

Send SAE now for details and free list.

T P T G PR TN SRS S S U DT
PE FM VARICAP STEREO TUNER

As featured in the May 1973 issue of "Practical Electronics’,
Superb Hi-Fi tuner Kit now available from Electro Spares.
Including cabinet and all components — pre-set Mullard
modules for R.F. and L.F. circuits. Motorola |.C. Phase Lock
toop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first time results - or send it back, and
we’ll return it in perfect order (for a nominal handling charge)
Electro Spares price only £28.50 inc. VAT and p & p.

e St s e i w20, SIS PRSP
PE GEMINI STEREO AMPLIFIER

A superb unit with a guaranteed output of 30 watts RMS per

channel into 8 ohms. Full power THD is a mere 0.02%, and

frequency response is —3 dB from 20 Hz to 100 kHz into 8 or

15 ohms. Electro Spares have already sold 100s and 100s of

these Kits. Get yours now | Depending on your choice of

certain components, the price can vary from £50 to £60 inc.

VAT andp & p.

% All components as specified by original authors, and sold
separately if you wish

% Full constructional data book with specification graphs,
fault finding guides, etc. 55p plus 9p postage.

v Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full details.

ELECTRO SPARES

The Compaonent Centre «

288 ECCLESALLRD., SHEFFlELD 811 BPE(B)
Tel: Sheffield (0742) 668888

228

4fin > 3tin METER. 30uA,
S0uA or 100uA, £3-85. P. & P. 1 1p,

TAPE
RECORDER
LEVEL
METER
500uA, T0p
P. & P. Sp.

—

.

CARDIOID
DYNAMIC
MICROPHONE
Model UD-130. Fre-
quency response S50-
15,000¢/s. impedance
Dual SOK and 600 ohms,

£6:55. P. & P. l1p.

42 x 42mm METERS 00uA,
500uA. ImA, S500mA £2-76, Ilp
P.&P.

60 x 45Smm METERS SOuA,
100uA, 500uA and ImA VU
METER £€2-92, lipP. & P.

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

MULTI-
METER
Model 200H
20,000 ohm/
volt, £7-65.
P. & P. I5p.

L 29N ,
\bs."’l
IWATT STEREOQ AMPLIFIER
14W PER CHANNEL
£4-30.P. & P. 10p.

Special prices

All above prlcos mcludc 8‘% VAT LARGE S.A.E. for List No. II.

donr

M. DZIUBAS
168 Bradshawgate - Bolton - Lancs. BL2 IBA

sScHooL
f NAME:
§ ADDRESS :

Brochure, without obligation to:

= BRITISH NATIONAL RADIO & ELECTRONICS

Oept EEB 45

a RADIO-AMATEUR!

learn how to become a radio-amateur
x in contact with the whole world. We give
F skilled preparation for the G.P.O. licence
T T T I I T I T T I T I I T

P.O. Box 156, JERSEY

BLOCK CAPS please l
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I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!

Taps o BASS
Taner ..
Gram __~
Tape !
i | Fese
' Nalf WY5 b 1 Half WY5 nyse
: | ( d - LS <]
-
H Y
H TREOLE
]
' BALANCE
& VOLUME ‘.J'_I
Starss.Mous switch
-v oy
! —
v psess |
w —

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN
POWER CONNECTIONS FROM PFU50 to HYS NOT SHOWN FOR CLARITY OF DIAGRAM

<& i

Tho HVSO Is a complete wlld state hybrid HI-Ft
own high conductivity

The HYS5 is a eom Into mono hybrld preamplifier,
Ideally suited for bo mono and stereo

Internally the dovln consists of two high quality
lm i iers—the firs!

galn conoctlon while the second caters for tone
control and balance.

TECHNICAL SPECIFICATION
lnpuhx Magnetic Pick-up 3mV RIAA: Ceramic Pick-
V: Microphone 10mV; Tuner 100mV: Auxiliary

ut P MS),
Tone Controls: Trob‘:?* 12db at 10kHz: Bass & 12db
at 1NH1 Qistortion: 0-5% at 1ka llgnll/lolu
b, Overioad !."énﬂl

tio: 68d| on most
sensitive Input. Supply Vol e: & 10-28

PRICE £4-5

+ 386p VAT
P.& P free

heatsink hermetically unl.d in black epoxy resin.
Only five connections are provided, input, output,
powet lines and earth.

TECHNICAL SPECIFICATION

Output Power: 25W RMS into8Q. Load
4-160. Inwt .onlmvlty 0db (0- 778V RM

lupm
: Leas than 0-1% at 25W
?prcallyo os .IgnAIINolu atio: Better mf- 78db  The PSUSO d trans-
14 .ngy esponse: 10H1-50kHz + 3db. Supply former and cen be und 1or olthor mono or stereo
+ & 25V, Size: 103 x 50 x 25mm, systems. c
TECHNICAL sncm ATIONS
PRICE 25.98 :,‘?';V";I Output voltage: 50V (5025V). Input Voltage:
T Size: L.70. D.90. H.80mm.
+ 48p VAT
l E 26 P. & P. free

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD

Registered Office

Tel (0227) 63218
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Please supply,
Total Purchase price
| Enclose, Cheque [] Postal Orders [] Money Order []

Please debit my Access account [] Barclaycard account ] EE4
Account number
Name & Address



Everyday Electronics Classified Advertisements

RATES: 11p per word(minimum 12 words). Box No. 30p. extra, Semi-display—£7-50 per single column inch, Advertisements must be prepaid
and addressed to Classified Advertisement Department, "EVERYDAY ELECTRONICS,” 1.P.C. Magazines Ltd., Fleetway House,

Farringdon Street, London EC4A 4AD,

SITUATIONS VACANT

SHOP ASSISTANT REQUIRED. Basic
knowledge of electronic and electrical
essential. 01-546 4099.

SHOP ASSISTANT REQUIRED. Basic
knowledge of electronic and electrical
essential. 01-579 3979,

EDUCATIONAL

C AND G EXAMS

Make sure you succeed with an ICS home stud l
course for C and G Electrical Inataliation Work
Technicians Radlo/TV/Electronics Technicians.
Teiecomms Technicians and Radlo Amateurs.

COLOUR TV SERVICING

Make the most of the current boom| Learn the
fechniques of servicing Cotour and Mono TV sets
through new home sfudy courses, approved by
leading manufacturers.

TECHNICAL TRAINING

Home study n El d E)
!nnlnum\g unlnmum. Rndlo. 'I'V. Audlo.

nu-Suud radlo kits. Got the qualifications you
need to succeed,
Free detalls from:
INTERNATIONAL
CORRESPONOENCE SCHOOLS,

Oepi 731, Intertexi House, LondonSWS4UJ.
Or Phone 01822 9911 (all hours)

FOR SALE

MICROPHONES: AKG D109, £12-65;
AKG D202EIl, G D
£18-70; AKG ‘DISOE, $20; AKG D224,

Sennheiur MDZIIN '£49- -50; Senn’
helser MD413N, £29-70. All brand new
and boxed. Send CWO to J. J. Francis
(Wood Green) Ltd., Manwood House,
Matching Green, Harlow. Essex. Tel:
Matching 476.

WANTED

WILL BUY E.E. September ’74. Bow-
man, 8 nner oad, London WS$§
IBA, Tel: 01998 713.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for
Service Sheets, Manuals, Books on
Radio’s TVs etc. Service Sheets 40p
Blus SAE. Free book lists on request.
ack issues of PW, PE, EE, TV avail-
able, cover price plus’ 9{) SAE
with enquiries. B'I’.S ail Order
Dept.), 190 Kings Road Harrozate.
Yorks. Telephone (0423) 55885

RECEIVERS and COMPONENTS

TUNBRIDGE WELLS, Components
from Ballard’s, 108, den Road,
Tunbridge Wells. Tel: Tunbridge Wells
31803, S.a.e. for all enquiries,

230

LOWEST COST IC SOCKETS. Use
Soldercon IC socket pins for 8 to 40
pin_ DIL’s. 70p for strip of lOOY .
El 50 for 3 strips of 1 £4 for 1000.
l% p& for orders under £2. Add
8% VA structions supplied—send
sae for sample SINTEL, Aston
Street, Oxford. Tel: 0865 43203

3 ASSORTEC M.C. METERS £1-20 (40p).
LARGE COHPUTIR PANELS 35-80 Transis-
tors, Long Leads, 83p (409) COPPER CLAD
PAX PANELS 5" x 54", 6—83p, cv FIBRE
GLASS 8” x 71" each c.p. TV,
CONVERGENCE PANII.. 2x ACI28, Ssluﬂﬂod
Colls, 3 Slide Switches 11 w.w. Pots, 3 Carbon
Presents, 2 Ferrits Cholwl. otc. £1-20 c.p. VALU-
PAKS P9. 100 $S/mica Ca 01 c.p. P24. 100
Polyester Caps. Mullard ories, £112, c.o. |
Send 12p for liste. R'Iund on purchase. 7lbs |
ASSORTED COMP NENTS &. c.p.
J. W, B. RADIO
2 Barnfieid Crescent, $ale, Cheshire M33 INL

Postage In Brackets Mall Order Only l

VALVES, TRANSISTOBS STYLI.
Valves 1930 to 1975. 1,500 types. Many
obsolete. List lSp Transistor list 15p.
Diamond st‘ list 10p. SAE for quota-
tion. Cox Radio (Sussex) Ltd., The
Parade, East Wittering,

Wittering 2023.

ussex. West

COMPONENTS GALORE, Pack of 500
mixed components manufacturers sur-
lug plus once used. Pack includes
esistors, carbon and W.W. capadi-
tors vnrloul. transistors, diodel trim-
merl. potantlometerl etc. Send él-}-l
g lg c.w.0. to CALEDONIAN COM-
ONE TS, Strathore Road, Thornton,

MISCELLANEOUS

TRANSISTOR TESTER. Ideal for be-
inners, Measures gain directly. Can
uged to test s and unmarked

transistors. SAE

details.
assurance. £6:50 (P&P lSp) \yiklnz.
Oak Lodge, Tansley, Derbyshire,

LOUDSPEAKERS

Speakers, kits and
cabinets for D.L.Y.,
HIiFi, P.A, Disco,
etc.by EMI, Fane,
Goodmans,
Baker, Kef, Elac,
Richard Allan,
Wharfedale, etc.
Send stamp for
free booklat “Choos-
ing a speaker’”
WILMSLOW AUDIO
Dept. l! Swan Works. Bank Square,

, Cheshire SK9 INF
TQI Wllmolo\v 29599

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc., in small qunntlties
luminium panels l!»um:hed to spec, or
plain sheet supplied. Fascia panels
etched aluminium to individual re-
quirements. Printed circuit boards-
masters, negatives and boards, one-
off or small numbers. Send SE for lht.
RAMAR CONSTRUCTOR

29 Shelbourne Road, Strltford-on-
Avon, Warks.

LOUD 6v SIRENS for burglar alarms,
etc. (new and boxed), £1-20, add lOp
P.P. List 6p. Grimsby Elech'onics.
Tennyson ad, Cleethorpes, South
Humberside (callers to Lambert Road,
Saturdays only.

GADGETS GALORE!!

W READY BUILT + TESTED w
SIgnlllnloctovﬂ l! Slgnnl Tracer £2-9%
Loglc Probe Nolse Generator #£4-95
Metronome u IO Continuity Tester £3-95

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

G.X. SERVICES. (G2)
83 Westdale Road, London SE18 3BQ

DIGITAL CLOCK CHIP AY6—1224
with data and circuit dfram 3-66
glus VAT. “Jumbo" LED 51 (lem
Igh) DL-74

plus ost free Greenbank Elec-
Chester Road, Wirral,

AERIAL lOO.‘I’lRw -0
We make thres types of aerial boosters B45-UHF-
TV, B12-VHF-TV, Bi11-VHF-Radio.
VALVI. IA;GAINI

ey

:cw £F80, EF183, EF184, Pccm. [Pere.

Pcnue. PCLs?, PCLS4, PCLSS/808, PFL200,
, PLSO4, PY00D, PY

COLOUR ™ VALVI‘—PLBN PL509, PY500-

28p each.
Prices includes VAT, P&P 10p, SAE—leaflet
Electronic Mall Order Ltd, 62 Bridge ltm!.

Ramsbottom, Bury, I.uneo Tel RAMS 3038,

SUPERB instrument cases by Bazelli,
manufactured from heavy duty P.V.C.
faced steel. Hundreds of Radio, Elec-
tronic and Hi-Fi enthusiasts are choos-
ing the case th%orequire from our
range of over models. Largest
choice at highly competitive prices,

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

-
MULTIMETER

pe U434
&vovlond &votoctod.
800, 1200V bc. 3 5.1 , 80, 150,

300, 600, 0OV AC: 008, 00, ¢
03, 3,

00mA, 3A AC; § vnllhnct
ranges to 5M Q. d!.. —10 to + 12
Size 167 x B8 x 63mm, Supplied
complete with test Iudc, cllp.
spare diode and Instructions,

ONLY £10-00,

Pc ITCHINO KiT

C ins 11b Fer DALO etch-resist

pen, 100, sq ins coppov clad board, etching dish,

abrsaive cleaner and Instructions. &£3-
FERRIC CHLO

Anhydrous to Mil-spec In double-seated 1lb

packs. 1/b 80p; 31b £1-63; 10Ib £4-40.

VEROBO

AROC
100 8q Ins 0'1, 0:15 & 0-2” good-size offcuts (About
8 pleces) £1-10.
TRANSFORMERS

Minlature , mains 100mA sec.
DV Mp. 1’:-0-127/ #8p. 16-0-18V

with 9V tap g
HPUTIR PANELS
3lbs asstd £1-49; 71b £2:68; 58Ib £18; 12 high
qunllty pnnolu wlth mmrou power transistors,
iC's £29%. boards wlth 800 com-
nonu Inc. at Iont 50 transistors 90p,

BREENWELD ELECTRONICS[EE!1]

st SHIRLEY PARK ROAD
SOUTHAMPTON $O1 4|
T.I 07&) 72301, Also at 3! Lowov Addluombo

ALL P‘ICES INC:G"E 8‘
PO LCO ! BAE LIST, EN UIRIES CALLERS
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TREASURE TRACER HOME SCIENTISTS

Get the key to a FANTASTIC WORLD of

MK I" Metal Locator previously UNHEARD-OF-PROJECTS.

The NEGW Boffin catalogue lists DOZENS

o Nsicas i of HIGHLY UNUSUAL, LOW-COST
® Britains _best selling  metal BARGAINS, READY-BUILT MODULES. Ever d a

locator kit Here are just a few examples, there are y y

@ Weighs only 2202, stacks more!

PLEASE MENTION

E Eggg’;l:': and ;‘r:'g"gﬁ,; "1‘37:'3::" Daxzling MINI-STROBE (pocket sig.)” EI e ctr on i cs

) T:-earzul;fya?rof?:ﬂo:\‘:lelmlJ\ P,EOPLE DETECTOR €3-20 s

@ As seen on BBC1 and BBC2 TV Big-Ear SOUND-CATCHER £3-20

® ::ru ?rlly neetlil nold:gn:nllv:n. Mini DREAM LABORATORY £3-20

ewdriver, ers ai . g
@ Five lunslsto’: clreuit ° 22;'A15I8P€u&r svgg;d for it though! = WHEN
Send s.a.e. for leaflet SEND ONLY 20p, and we'tl RUSH YOU = N
Complet Built, tested A COPY (YOU'LL GET THE GOODIES' = REPLYING TO
Complete £§.8() Builttested , £13-75 JUST AS QUICKLY TOOU) ADVERTISMENTS
PAP60p . 780 VAT PA&P 60p, — £1-10 VAT BOFFIN PROJECTS
MINIKITS ELECTRONICS. Oy o Sopelsish.

a CLEVELAND ROAD, Ewell, Surrey

LONDON, S8 SaN (Mail order only) (Mail Order U.K. Only) AR O N

CAPACITIVE DISCHARGE

ELECTRONIC IGNITION KIT

rhrite M 2 s 8 high performence high auenty \/oM b&t 0 8

tive diech. ol:cuomc 1gnition syste ve &Qv\
S\C“ \"
Eort St S IR 5 “°"°"‘"3 Magame.

.qu-llv well wilh new. 01d, or even be
d

TNE KIT COMPRISES EVERYTHING NEEDED: Ready
prolecied I ressed steel case coated in matt black epoxy

Spa
:3.".'.3'.:' M““ ."m .°',,scn e lﬂy drilled base and heatsink top qualty

the trensisiors or m. SCR (Many capacitiv ar and
ignitions not completely foolproot in this ¥ cou connectors, printed circuit board. nuts
Sparkeile con ...,.4,,. give you bolts. siicon grease. full instructions to e the
2 vty nsumption instani all weathar kit negative or positive earth, and 10 page installation
longes  instructions
& S toP  WE SAY IT IS THE BEST SYSTEM AT ANY PRICE
spesds C battery fife ."'chﬂl fuel
burning end less air pallution. smoother running
continual pesk performence PRICES D | V essembly kit £10-83°. Ready built uni 13-88°
NOTE—FUEL CONSUMPTION OPTIONAL [ERTRAS (both 10 1it all vehicies with coil distibutor ignition up to
The fitting ot a Sparkrite Mk 2 should reduce fuel Electronic R.P.M. limitstion 8-cylinders)
ugh the amount of the reduclion This can nCluded in the unit to prevent over revving Switch for instant chengeover from  Sparknte 1gnition
of the savings which could  an adval o most companes. hire tirme. Migh per to conventlonal Tonifion t2. e+ RIP.MI KmMhing, control
L POty Cy oN . omanend formance drivers. stc £2 .42 {fitted in Case On ready built unit. deshboard mount
L CO.CL) s ollows Electronic/convantions ignition switch ng on i)
HE4H Ml poed Gives instant changsover from  Sparkrite ignition 10 con. *Including VAT post and packing
any 8 vohigte. 20% ventional ignition for performance compangons static We can supply utits for any peirpl-engined vahicls (boat
e worth remembering thal white fuel seving 1 timing. stc . and will 8180 switch the ignition o Completely  motorCycle -u with coil contaci bresker gnition
'mportant thare are many ofher edvant 88 8 securily device Includes switch conneciors mounting Details on
gained from fiting a Sparkrite ignition ays! bracket and instructions Cables axciuded CALL IN AND SEE US FOR A DEMONSTRAT!ON

ELEGTROMGS OQESIGT ASSOGIATES o wasau

G313, A ORDER NOW
LIGHT KIT Rl i LA LD

From Neme

Aaarees

Prosss Supoty
These project boxes are manufacturad from You can build this reverse polarity protected 12V, 8W RenSh Lo 1OV sesemuifinriot tiniet
L‘{ig“"::m“"“::":;;" and come complete fluorescent light. You will receive all of the necessary parts JS2ANRATEF 2[cons) ST igse:
The prices shown include VAT (at B%) but white enamelled ready drilled metalwork, ready drilled o LD DA IO dCTIG L)
18p should be added 10 the total order value heatsink. printed circuit board, high quality components .
for postage and packing and transformer, end caps and cable, the fluorescent tube
Order  Length  Width  Heignt  Price Auts, bolts and washers, etc. and simple assembly instruc-
HIRRLLRULS tions and operating Instructions
,' t When compiete the light has a wide variety of uses such as ¥ LT T 1
2 workshop and workbench illumination. garage lighting Diurers tor e sdove 8t Wy
4 emergency lighting. lighting for camping. caravaning or B el —walksTe
t boating. as an nspection iamp and many more T = - o
It you can t spare {hr to put the light together then we will
supply it ready built (for a few extra pence)
PRICES

he sbove units 8! 12 41

sevembey kita 1 63 M

of number Hum poiee 0

of number wum Dowes ot

2
2
.
$
6

P 4
7 Assembly kit £3-19 (inc. VAT, post and packing) oncioee cheque P O & for ¢ Cheave N0
Boxes can be made lo any size byt the mini- Ready bullt £3-78 (inc. VAT, post and packing) (30ng BAE 4 brochure only required)

mum order for special sizes is 500 Generst
1rade enquiries weicome Ditfuser 59p extra (inc. VAT, post and packing)
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Bargains in Semi-Gonductors,components, modules & equipment.

challenging values !

Bargains from our FREE Catalogue

20 large pages, filled with real bargains In transistors, |.Cs, com-
ponents, equipment, etc. Send large S.A.E. with 8p stamp for your
FREE copy of 6th Edition by return. Meanwhile, for prompt delivery
order from this month’s ad. NOW,

BPP TRANSISTOR PACKS ALL AT
50p EACH TESTED & GUARANTEED

B 4 IN4007 Sil. Rec. H39 6 Integrated circults
dlodes. 1,000PiV 4 gates BMC 962,

1 amp. plastic i %'!\)Iral:?poBMcws
Bl : 4 BD132
10) Reed owhiches. & 2 rngleméntacy STIRLING SOUND AUDIO MODULES come to you as
speed P.O. type PlasticTransistors baslc units assembled on P.C.Bs enabling you to add required
H6S 4 40361 Type NPN components in layouts of your own choice. Modules are tested
HIS JOQ Mixed Diodes, SIl.  Transistors and boxed before despatched and Include well printed
Germ. Gold bond- TO-5 can comp. to instructions.
eda uelc. r“M:rked H66
and Unmarke: H&6 40362. Type PNP
4§ T¥user. | AMPLIFIER MODULES

H} 30 Short lead Trans-
Istors, NPN Sili- TO-5 can comp. to
H6S

con Planar types ;'s.-‘lmp"ﬂ.ri tone control

00 Active tone control unit to provide bass, .
U NM ARKED & U N TE STED treble, balance and volume controls £I 60
B 50 g::x:"':wp:r'?; Bes lm g"ll;‘_ D:%‘;:: 'u““bd $S.101  Pre-amp for ceramic cartridge, tape and radio £| -60

and RF IN916 types $5.102 Pre-amp for low output magnetic cartridge,
88 | 5O Germanium DI H34 | § Power Tranll-‘ tape and radio. With R..A.A. correction £9.28
tors, PNP. 1dB at 1K
odes Min. glass NPN Silk TO 3 +
type icon TO-.

Ba4 | ()0 Sicon  Diodes M0 S9N Channet POWER AMPLIFIERS

min, glass equiva- g
fent to IN4148 fopeplasticesse | gg103 Compact 1.C. amp. with 3 watts RMS. £].7§
output. Operating voltage 6 to 22. Size 3* x 2”

Sl LICON POWER TRANS'STORS—PLAST'C $5.103-3 Stereo version of above using one L.C. on £325

each channel

CRTATT Iggf G|nsl" V|§E NPN P;':: $8.195 A compact and useful all-purpose amplifier
4ON2 @0 «© NPN 300 which will run excellenlly on a 12V supply.
OP1 15 15 PNP 20p With 5 watt oulput two make a good stereo £| 95
40P2 “© w0 PNP 0p amp. Size 24" x 13"
0 WATT 90N1 15 15 NPN 25p $8.110  Simllar In size to $5.103 bul with a 10 watt
ON2 40 40 NPN 5p output. Ideal for many domestic and small-
90P1 15 15 PNP 25p size P.A. applications. Operates from 26 to £24o
90P2 40 40 PNP 35p 32v. 8S.140
£S5.140  Excellently designed 40 watt R.M.S. (Into
NEW X-HATCH GENERATOR Mk.2 4 ghms) hi-A amplifier. S/N ratio better than
75dB. THD better than 0-2%. Power requlire-
Essential for Colour T.V. align- ments—45V. d.c. With 0-158” centre edge
ment of 4 patterns. Featuring plug connectlons. Two can be bridged to give 80 £360
in IC's and a more sensitive sync. watts R.M.S. Into 4 ohms
plek-up clrcult. The case is virtually
I o . . o
unbreakable —ideal for the ens!" | Build a hi-fistereo tuner with these modules
$1” x,3”. Operates from 3 U.2 type $8.200 G d tuning " with |
batteries (extra). englneered lI0w-motlon dvlva ];\ fugged
] Read i es B88-
Comp o= £7 95 u:I.( gﬂ?;‘ £9-93 :%BMH: With A F.C. 'acmty Operales from £625
OVER 1 000 000 TRANSISTORS $5,202 L.F. stage (with 1.C.) Pre-tuned. A F.C. con- £6.26
of all most needed types In stocks including power, diode, rectifier, peationy OpARISAIOmIS ) tal1AY,
efc., etc., marked, tested and guaranteed. Hundreds of worthwhile $8.203 Stereo Decoder. Designed essentially for use
bargains will be found in our FREE CATALOGUE (6th edition). with $5.201 and 2, this module can also be
Also Zener diodes, |.Cs, etc. used In most mono FM tuners. A LED may be ‘s 62
attached. Operating voltage 9-16V. d.c.
MAINS TRANSFORMERS TO SUIT
STIRLING SOUND MODULES POWER SUPPLY STABILIZER
Type A 18V/1A (55,103 etc.) £1-50 Bridge Rectifier $8.300 Add this to an unstabllised supply (say
Type B 25V/2A ($5.110 etc.) £2:00 Type A 27p typically 45V output) to obtaln a steady
Type C 30V/2A (SS5.140 etc.) £3-25 Type B/C 38p powerful working output adjustable from 12
to 60V. Essentlal or your audio and speclal
s U N D RY systems. Money saving and very reliable

Metrication Pocket Charts 12p. 8 assorted relays £1-00. Rev. counter
device (for cars) £100. U.H.F./TV Tuner Units 625 lines, rotary ® ALL MODULES TESTED AND

t':;n:’ng £2-50. L.M.380 Audlo |.C. £1-00 and technical books of all GUARANTEED
nds.

® WITH WELL PRINTED
TERMS OF BUSINESS INSTRUCTIONS

V.A.T, Prices shown do not include V.A.T. Please add 8% to
total value of your order Including postage. No. V.A.T, on ® FULL RANGES OF ANCILLARY

overseas orders.
POSTAGE Except where stated, add 15p for postage & packing In COMPONENTS AVAILABLE—SEE
U.K |°v§'?"_add £1, any difference being charged CATALOGUE
0! retunde:

PAYMENT Cash with order, Cheque or money order. Minimum

value—£1, You can also pay by ACCES ------------q
IMPORTANT—Every effort Is made to ensure accuucy of prices To BI.PRE-PANK, 222. 224 WEST RD., WESTCLIFF-ON-SEA, ESSEX
and description al time of preparing this advertisement and going to
Press. Prices are subject to aiteration without notice.

BI-PRE-PAKLTD

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 9DF. I
TELEPHONE: SOUTHEND (0702) 46344,
WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED

I Please send

l for which | enclose............ e nendnc. VLALT, I

Name - eweumm—Tnn g s sasnans l

Address sy o e 6 .
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Over 150
ways to

engineer a
better future

R\ ABETTER jop

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail it today and
we'll send you full details and a free book. We have successfully trained
thousands of men at home—equipped them for higher pay and better, more
interesting jobs. We can do as much for YOU. A low-cost home study
course gets results fast—makes learning easier and something to look
forward to. There are no books to buy and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a day’s
pay, you could quietly turn yourself into something of an expert. Complete
the coupon (or write if you prefer not to cut the page). No obligation and
nobody will call in on you . . . but it could be the best thing you ever did.

Others have done it, so can you

“Yesterday 1 received a letter from the Institution informing that my
application for Associate Membership had been approved. 1 can honestly
sag; that this has been the best value for money 1 have ever obtained, a view
echoed by two colleagues who recently commenced the course’.

Student D.1.B., Yorks.

**Completing your course, meant going from a job 1 detested to a job that
I love, with unlimited prospects®—Student J.A.O. Dublin.

“*My training quickly changed my earning capacity and, in the next few
vears, my earnings increased fourfold”. Student C.C.P., Bucks.

ANO QUT FOR YOURSELF

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 04, Reading RG7 4PF.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

rse,

YUr Subject noy 1

Choose

- o s wwCUT OUT THIS COUPONam s ans emm

Tick or state subject of Interest.
Post to address below.

ELECTRICAL
ENGINEERING
City & Guilds
Wiring and
Installations

C. G. Electrical
Tech-Primary

Gen. Electrical Eng.(]

AERONAUTICAL
ENGINEERING

Air Registration

Gen, Aero Engin:
~

City & Guilis Auto

Engineering

Practice

Inst. Motor
Industry

| MAAJLML
Managemcnt

I Diploma
Gien. Auto Engin-

I Auto Diesel Main-

tenance
Motor Mechanics
8ervice 8tation anil
(iarage Manage

| ment

I TELECOMMUNICA-
TIONS

|-’nv & Guilds
Teleconimunic

I tions

RADIO & TV

Gen. Radio aml

TV Eng.

Radio 8ervicing,

Maintenance and
| Repal

"

Board Certificates [

AUTO ENGINEERING

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareerfora
better future.

Practical Radio &
Electronics (with
self-build kit)
Radio Amateurs’
Exam

ELECTRONIC
ENGINEERING
Gen. Electronic
Eng.

Practical Elec-
tronica (witb kit)

AGRICULTURAL
ENGINEERING

REFRIGERATOR
SERVICING

MECHANICAL
ENGINEERING
8ociety of

Eng.

Welding
Maintenance Eng.
General Diesel Eng.

DRAUGHTSMAN-
SHIP

Institute of
Engineering
Draughtsmen &
Designers

General Draughts
manship
Architectural
Draughtsmanship
Technical Drawing

CONSTRUCTION &
BUILDING

Institute of

lTo Aldermaston Coliege,

I Dept. TEE 04 Reading RG7 4PF.
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Henrys Radio

You can build the Texan and Stereo FM Tuner
TEXAN 20 { 20 WATT IC STEREO AMPLIFIER

Features glass fibre PC board, Gardners low field transformer
6-1C’s, 10-transistors plus dlodes, etc. Designed by Texas
instruments engineers for Henry's and, P.W. 1972. Supplied
with full chassis work, detalled construction handbook and all
necessaly parts. Full input and control facilities. Stabilised

-~
supply. Overall size 15}” x 23” x 6}” mains operated. Free
(also bullt

teak sleeve with every kit. (3 I .00 (Carriage SOP) andltesiad
£3
HENELEC Stereo FM Tuner Features capacity

diode tuning, lead and tuning meter indicators,
stabilised power supply—malns operated. High
nedovmance and sensitlvity with unique station

tion IC stereo decoder. Overall size In teak
sleeve 8” x 21” x 6}”. Complete kit with teak sleeve

£21.00 (Carriage S0p). Gz i

S

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!

NEW SPECIAL PURCHASE EM] SPEAKERS

\ VG SPECIAL
2 - PURCHASE
Muliard type LP1179 and LP11T1 13 in. x 8 in

AM/FM tuner modules m
These two modules together form a high | Chassisspeakers
quaiity AM/FM tuner covering the long, medium | (Carr./packing
and VHF broadcast bands. Requires only 16 | 30p ea. or 50p pr)
resistors and capaciters and a switch to | *150 TC 10 watts
complete. Supplted with circuits and spec. data
LP1179 8 ohms twin cone
FM Coverage 87-108 MHz EW 15 watt 8 ohms with
Bandwldth 300 KHz

22

tweeter £5-25
Selectivity 36 dB 350 20 watt 8, 15 ohm
Signal to nolse at ith tweet ] 7 h
limiting threshold 40 dB wihitaeee! £2:WDleac

Audio output 75 mV | *Polished wood cablnet

with bullt In tuning gan £4-30 carr., etc. 35p each or
AM Bandwidth 8-5 KHz 50p pair.

Sensitivity 1 pVv | =

Bullt-in AGCLPHIT

Supply 8V negative earth UHF T TUNERS
LPHTgand LP1171 £4 each
of £7-50 625 line receiver UHF

Suitable Ferrlte aerlal £0-75 transistorised tuners UK

Mullard Modules operation. Brand new. (Post/

LP1157 AM/Type 50 l packing 25p. each).

LP118510-7 L.F. Unlt :g TYPE C variable tuning £2-50
20 |

2
4
LP1186 10-7 F/M Tuner 4
Gorler Perm. F/M Tuner 4 TY?E B 4-button push-button

Amplifiers with controls

E1210 12 volt 24 + 24 watts B ohms 2-25
SACIE  Matoe 1T e Eanon®  41.33 | PA-DISCOTHEQUE

e) £3-50

SAC30 Mains 15 4 15 watts 8 ohms 1495
CAOQ38 9 volt 14 4 14 watts 8 ohms ] LIGHTING EQUlPMENT
CAD68 12 volt 3 4+ 3 watts 8 ohms

FM and AM Tuners and Decoders
FM5231 (tu 2) 6 volt fm tuner 1
TU312voltversion (FM use with Decoder) 7-
SD4912 Stereo Decoder for Tu 3-12 volt 7
SPB82H 6 volt stereo FM tuner 1 >
A1007 9 volt MW-AM 4-9

A1018 9 volt FM tuner In cabinet 13:95 l Without doubt U.K.'s best
A1005M (S) 9-12 volt Stereo decoder FM range of modular and complete

for above 7-50
106Z 12 volt Stereo decoder general equipment. Lighting, mixing,
purpose §:50 | microphones, accessories,

Powsr Supplies Mains Input
{*chassis-rest cased)
470C6/74/9V 300 MA with ad'rs

! speakers, amplifiers. lenses,
etc., efc.
FREE stock lists (Ref. No. 18)

P500 9 volt 500 MA 20

NC2MR 3/6/74/9v. 400 MA stabllised 50 | on request CALL IN AND SEE
2v. § amp, 3:30 30 | FOR YOURSELF at

“pis apv $amop 30

*P1080 12V 1A

*P1031 45V 0-9A

230 | HENRY'S DISCO CENTRE,
P12 44-12V, 0:4-1 amp

15 | 309 EDGWARE ROAD.

ARNNELLDAEN
~
=3

SE101S 3/6/9/12V. 1 amp stabliised 12.15
P1078 3/43/6/74/9/12V. § amp 20 | TEL. 01-72 6963
SEBO0A 1-15 VOLT O-4A stabill 17:50

SINCLAIR MODULES & KITS
SINCLAIR PROJECT 80 PACKAGE DEALS (car./packg 35p)

ST80 Stereo preamplifier 11-95 2 x Z40 ST80 P,
Audlo Filter Unit 95 2 x 260 ST80 PZ6 17 75
Z40 15 Watt Amplifier 5-45 2 x 260 STBO PZ8-trans 34-40
%62052';’) WullsAmr:‘llﬁe'r §9s 805 Kit 3595
ower Supplies for 1 or 2 Z40 " "
4 Sinclair Special Purchases

PZ8 P

‘e° owzero Supplies (S Tab) 1011_" (’Prnlozcl )60 stefeo preamp £6-75
TRANSFORM . post 20p
FM TU 3 EO ERIROR E28 119 “Project 605 Kit £19-85 (post 25p)
STEREO DECODER 7-95
1C20 power amp kit T7-95
"1%2‘ power supply for 1 or 2

\Henrys Radic

LARGEST SELECTION OF mcmomcg DA )
COMPONENTS AND EQUIPMENT.
LOW PRICES- MEAN LESS VAT.

2 0

TEST EQUIPMENT
MULTIMETERS

Carr/packing
35

UlpS24 220k0/V
with case 985
U4313 20k} /Vwith
steel case 13-30
U4317 200/V with case 17-00
1J4341 33k0/V plus tran-
sistor steel case 1"
U4323 20k /V plus 1kHz

0OSC with ease 2-00
U411 Laboratory meter £52-00
U4312 20K Qv with case £10-75
U4315 20K Qv with case £10-00
U4317 20K Qv with case £17-00
ITI-2 20kQ/V slim type 5-95
THL33D (L33DX) 2kn/V
Robust -
TP5SN20k0/V(Case £2) 10-75

TP10S 20k2/V 8:50
TW20S 20k0/V 13-00
TW50K 50k0/V 14-50

S100TR 100k0/V plus
transistor tester 22

NEW REVOLUTIONARY
SUPERTESTER 680R
680R Muiti-tester 18-50

1TE40 AC Multivoitmeter 19-75
1TE15 Grid dip meter

440kHz-28mHz 19-50
$TE65 28 Range valve
voltmeter 22-50
1TE20D RF Generator
120kHz-500m Hz 18-95
1TE220 AF Generator
20Hz-200kH2 1995
*HM350 In circuit tran-
sistor tester 19:50
*C3025 Deluxe meter
1-300mHz (B 1]
*TT143 Compact tran-
sistor tester 14-75

fGJ-JeH R/C osc. 20Mz-

7
ALL PRICES SUB- | Q.\( ¢
JECT TO 8% VAT !

b <,

TRANSISTORS & INTEGRATED 1/C's

TTL *'7400 series" IC's from

Cosmos ''4000 series* IC's from 40p each

Linear Op-Amps trom 40p each

Signetics Phase Lock IC's; RCA Linear IC's; TD3 Power

Devices in PNP and NPN; BC107 and “BC range'’
from 12p

t6p each

Range of OCT1 Types 18p

Plastic Power Devices, Rectifiers, Zener. Power Regula-
tor IC’s and many others.

Diodes up to 10 watts

DIL SOCKETS

8 PIN 14p
14 PIN 15p
16 PIN 17p
24 PIN £1-15
28 PIN £1-25

NOMBREX TEST EQUIPMENT
Model 35 Stabllised Power Supply

A short circuit proof power supply delivery up to 30 volts
at 1 Amp. Built-in Volts and ammeters.
£34:00

Model 40 Wide Range Audio Signal
Generator

A high stabitity signal generator using the low distortion
Wien bridge principle. Covering 10Hz to 100 KHz in

4 ranges. Adjustable output from 1mV te 1V. Sine and
Square wave oulput,
£34-00

Mode! 41 RF Signal Generator

Covering 150 KHz to 220 MHz in 8 ranges. Bullt in AF
mod. Output up to 50mV. Crystal calibration facillties
Large linear scale with slow motlon drive.

£38-00

Model 42 Wide Range RF Signal

Covering 150 KHz to 300 MH2 In 8 ranges. Highest range
in harmenic. Bullt in AF mod. Output up to 50mV.

£24-50

Model 43 RC Bridge

Null indicating bridge for reslstors and capacitors ,
1 range 10R to 10M 2% at Centre Scale.

Mnrrlohl XRPS/174 Trach

Hig 2-50
Marriot XRPS/18 ¢ Track

Med. 3-50
Marrlot XRPS/36 $ Track

Med. $-00
Marriot XRPS/63 § Track

High 175
Marriot Erase Heads for

XRSP 17/18/36 (XES11} 75p

Marriot BX1ZE 343 { Track
erase 5p
R/RP1 Rec'd/Play § Track 45p
HRP S’'gle Tr'k Rec/Play 35p
Bogen Type UL290 Erase 1-50
Minlature Stereo Cas-
sette Rec/Play 2:2%

EXCLUSIVE .« y

5 WATT IC .
AMPLIFIERS AT
Special purchase 3 watt output
8-18 ohm load. 30 volt max.
DC operation, complete with

data. Price £1-50 each or 2 for
£2-85.

Printed Circult Panels S0p.

8 DIGIT POCKET
ELECTRONIC
CALCULATORS
Sinclair  Cambridge
Bulit £11-00
Cambridge Kit £9-00

Cambridge Memory
Bullt £17-50

Sclentific Bullt £16-00
Scientific Kit £13-50

Electronmc Centres

Capacity range 10uF to 104F £ 2% Centre Scale excep!
1pF to 10pF Range 4 5%. Power Factor Measurement

0-70%
£23-50

200kHz 1575

*SE350 A De-luxe signal M
tracer 95

*SE400 h:lnl-lab all In Y
one tester -30

C1-5 Scope 500,000KHz Cifcularisodles
{carr. £1-00) 43-00

Radlo activity counter
0-10r {carr. £1) 897

Mains unit for above
{carr. 50p) 373

TAPE HEADS

Model 44 Inductance Bridge

Measures 1pH to J00H in 4 ranges £ 5% accuracy. Q
measurement from 0-1—=1,000 10%.
£34-00

Model 45 Direct Reading Frequency

Meter

10Hz 10 100 KHz in 4 ranges. Input from 10MV to 5V
£36-00

All models except Model 15 are internally powered

from 9V battery (extra). Carriage and packing atl

models 37p.

NOW OPEN-—-SUPERMARKET

Come and browse round the new com-

ponents supermarket at 404 Edgware Road.

Bargains galore. Goodie Bags. Components,

etc. WATCH FOR FURTHER DEVELOPMENTS !

FREE :— 2
SEND NOW FOR OUR FREE LIST

NO. 36 FOR OUR COMPLETE
RANGE OF OVER 10,000 SEMI-
CONDUCTOR DEVICES AT NEW

LOW PRICES. -

EXTRA DISCOUNTS

Semiconductors—Any one type of mixed SN74 Series

‘IC", 12—extra 10%; 25—extra 15%; 100—extra 20%.

404 406 Etectronic Components & Equipment 01 4028381| M Frand

309 PA Disco Lighting High Power Sound 01 7236963
303 Special offers and bargains store =
Allmailto 303 Edgware Road London W2 18W St

Electromes
Centres Open
6pm

Prices correcr at cume of preparation Subject tochange without notice £ &0 E

B



