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220—240 Volts or 100—120 Volts,
Model X25 /.

The leakage current of the

X25 is only a few

microamps and cannot harm
the most delicate equipment
even when soldered “'live"”
Tested at 1500v A.C

25 watt.Fitted long-life
iron-coated bit 1/8" &
2 other bits
available 3/32"
and 3/16"

Price: £1-75
{rec. retail)
P&P8p

elementary”

N

@ One ceramic shaft to give you near-perfect insulation and negligible
leakage current {only 3—5 microamps) so that you can safely solder

delicate and expensive integrated circuits and transistors, even when “'live".

Another shaft, of stainless steel, to give you the strength required

ot an everyday robust general purpose iron,

Plus large volume long-life bits to store the enormous heat-capacity

of the 25 watt element. Bits that do not stick (no screws or pins)

and bits that slide over the element shaft to give you efficient heat
transter and a capacity equivalent to irons of 2—3 times the wattage.

DESIGN
CENTRE

220 volts or 240 volts. The 15 watt
miniature model CCN also has
negligible leakage.

Test voltage 4000v A.C. Totally
enclosed element in ceramic shait.
Fitted long-life iron-coated bit 3/32"
4 other bits available 1/8", 3/16", 1/4"

and 3/64".
PRICE: £1-80 P&P 5p

long life iron-coated bit 3/32",
Voltages 240, 220 or 110.
PRICE: £1-83 (rec. retail).P&P5p

e A

All prices mentioned
are exclusive of V.AT.

i e, = Y
: S MODEL G = |t
MODEL CCN 18 watt miniature iron, fitted with MODEL CN

Miniature 15 watt soldering iron fitted
3/32" iron-coated bit. Many other bits
available from 3/64"", 10 3/16".
Voltages 240, 220, 110, 50 or 24.
PRICE: £1-70 (rec. retail). P&P5p

MODEL CN2

Miniature 15 watt soldering iron titted
with nickel plated bit 3/32".

Voltages 240 or 220. .
PRICE: £1:70 (rec. retail).P&P5p

MODEL SK.2 KIT g

MODEL Contains 15 watt miniature _
MLX. KIT ironzfiﬂed with 3/16"
. bit, 2 spare g~ ~ T\ pradisien
Battery-operated 12v. MODEL bits 5/32" (% h 1\1&1} M:r_, e
25 watt iron fitted SK.1KIT and 3/32" N e i
with 15 lead and 2 - heat sink, ™ -
heavy clips for con- Contains 15 watt solder, s
= = nection to car battery. miniature iron fitted with 3/16” and "How to = 7
- — Packed in strong bit, 2 spare bits 5/32" and Solder” :
plastic wallet with book- 3/32", heat sink, solder, stand booklet.
let “"How to Solder”” and “How to Solder” booklet. PRICE: £2-40 -_*:‘""“";.a':v
PRICE: £1-95 (rec. retail). PRICE: £2-75 (rec. retail). (rec. retail). S
P&P12p P&P12p P&P8p

From radio or electrical dealers,
car accessory shops or
in case of difficulty direct from: —
ANTEX LTD. FREEPOST

{no stamp required) PLYMOUTH
PL1 1BR. Tel: 0752 67377.

|:| Please send the ANTEX
colour catalogue.

D Please send the following:

| enclose cheque/P.0,/Cash

{Giro No. 2581000) Reg. No: 393594
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR.

Tel. 021-327 2339

TRANSISTORS Field Etfect Transistors
EE 11;"""'” L i AL i An aerosol spray providing a co:f::‘re:f‘r::e:::\: :l:‘:licing any number of copies of a
OE06 2 s E:,? Micro-miniature N.P.N. rinted chc:ﬁ ho!ﬁ simply and quickly. s §
BD 145 ... 25p BFS 18R 10p | Method: Spray copper laminate board with light sensitive spray. Cover with trans-
LDA 400/403/450/452 . 10p | .parent film upon which circult has been drawn. Expose to light. (No need fo use
BmBncII 1S|JI§"-I N.P.N. Irirarod Transmitisrs t:lgrr:vslg:f;i?ivsen;gn\;gragﬂslomﬂ rinse and etch in normal manner. o4.0a |
1w0p | Frit e ¥ plus
¥ 1;09 153 . 88:: };2 Efg Developer and Etchant 50p postage
94 10p
Ciant sad i Thie NEWER THAN NEW! | VEROBOARD
T’E’;"R 64”"“’ Typea :1 e Gll'll Board pre-treated withol‘i‘gm- tin % 1in % 0-15in
l acquer ling you to produce in % 2¢in x 0-15in
g.lf“;g: g %cn’:;%.:dm;::r.)w Drivers, 2 watls (per g:-ﬁ‘lﬂg:e printed circuits within five g_iin x gjj.h:m 3% g-:gm
. e x x U
Microwave Varactor Diodes INTEGRATED CIRCUITS g it ap | Gin 31:: % 0-13in
BXY 27/24/3235/3637130/39041 .. &1 | "TBA 500 Luminance L.C. _ . g1 | 150mm » 200mm 613 | 17in  abin 0. T5in
TBA 510 Chrominance I.C. .., £1 3}in x Zin x 0-1in
Microwave Detect, FEQ 101 64bit Memory Epoxy-Resin 3din x 3%in x 0-1in
CAY10 .. .. i [ e e omLs S %22 | &in x 2in x 0-1in
Microwave Mixer ;:?10 150mm % 200mm sop | S0 CHAXN . e - 2P
CL 7331... 2 . £20 7420 er-clad Fil . Spot Face Cutter 38p. Pin Insert Tool 48p.
7440 Sonpar o8 Eini Terminal Pins (0-1 or 0-15) 36 for 18p.
Microwave Gunn Effect Osclllator 7453 el Ein 4 Special Offer Pack consisting of 5 2kin x
gtgﬂ?g o £10 7470 ?z?ﬂ"s’"d Epoxy Resin Board - “8 bosa’d}rsong a 15pot Face Cutter—50p.
7472 in . p | "ODDS & ‘'—1p sq in.
CL 83%0 7473
v =l 07 oot ] ERIE MONOLITHIC CERAMIC
Microwave Tunnel Diodes 7483 500,000 in STOCK!!! CAPACITORS
AEY 13 o5 3p each; 20p dozen; £1-75 per 100
7490 0:001uF  0-001BuF 0-0056uF 0Q-015uF s
AEY 16 ... £10 1 0-00124F 0-0022uF 0-014F  0-033uF Yopr 183';3; gggpﬁ
R.F. Transistors 7433 BOUIBE OiOCHE S0l F o8 8 SEit ZZSF 150pF SSOSF
BF 180 ... 20p 7495 20p dozen; 75p—100; £5-1,000; £40-10,000 33pF 220pF 1,000pF
BF 194 10p 5400 +15uF 0-1BuF 0-22uF 0-39uF 0-68uF 39pF 330pF
AF 124 20p | . g404 X 10p | 20 dozen; £1-100; £6-50-1,000; £50-10.000 47pF 470pF
100 WATT RESISTORS 1 VEROBOARD CUTTER 20 ASSORTED UNUSED & COMPUTER PANELS
£ 100 CERAMIC £ 5 24in x0-15 BOARDS MARKED, TESTED CONTAINING MASSES OF
CAPACITORS 50 .IN “'ODD PIECES"' TRANSISTORS DIODES, TRANSISTORS,
100 DIODES VERO BC108, ETC. %%gg:éi:ﬁs‘mns
POSTAGE 15p [PACK No. 1_| POSTAGE 15p [ PACK No.3 | POSTAGE 15p [PACK No.5_| POSTAGE 25P [PACKNo.7_
100 RESISTORS 100 RESISTORS 1 TRANSISTORI 1
£1 BRI £ Mo P e (£ e
LV e ?e“::ﬁf&%%s ARSI S 1 TRANSISTORISED (ASSORTED TYPES)
CAPACITORS CAPAGITORS SIGNAL INJECTOR KIT .
POSTAGE 15p [PACK No. 2 | POSTAGE 15p [PACK No.4 | POSTAGE 150 [[PACK No. 6 | POSTAGE 15P [PAcK No. & _

POSTAGE (MINIMUM) 15P PER ORDER

ALL -GOODS PLUS 10% V.A.T.

AudioTrohics Catalogue1973

The new 1973 VAT edition of Lasky’s famous Audio-Tronics Catalogue
will be available in early April—FREE on request. The 48 tabloid size
rages—many in full colour—have been reprinted with VAT price changes
or your convenience, together with many new items. Over half the pages
are devoted exclusively to every aspect of Hi-Fi (including Lasky’s budget
S:e!'so Systems and Package Deals), Tape Recording and Audio Acces-
sories. Send for your copy now and see for yourself that VAT can mean

a saving on many of the 1000's of items we offer.

Send this coupon with 16p for post and
inclusion on our regular mailing list.

D T L L]
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READY BUILT UNIT

Patents Pending.

system and will give you:

o+t

Up to 20°% red d fuel c

GUNTON ELECTRONIC
IGNITION KIT

GUARANTEED 5 YEARS £11-55

12 volt only—state pos. or neg. earth. §
Capacitive discharge ignition is recognised as being the most efficient

Continual Peak-Tu n;d 'F-rformunq-

INC.
VAT

£9-35

INC.
VAT

Easier

Longer Spark Plug Life
Increased Battery Life

3 o 2 2 2 2

Practical Electronics

All-weather Starting
Increased Acceleration and Top Speed

Elimination of Contact Breaker Burn
Purer Exhaust Gas Emission k
Kit includes absolutely everything for assembly: Ready drill
Hardware Printed Circuit Board, Cables, Coil Connectors,

Nuts and Bolts, etc. B page illustrated instructions cover
types of tachometers. Call in for a workshop demonstration.
enquiries please, or Phone 33652, (Many lecters from satisfied customers.)

SCORPIO: Transformer £2-42. Printed Circuit Board 83p
All prices include carriage and V.A.T.

ALUMINIUM BOXES

Complete with baseplate and screws

AT DIRECT FROM MANUFACTURERS' PRICES

WITH RETURN OF POST SERVICE

Type No L w D Price
™ 54 23 14 44p
8* 4 4 14 44p
9% 4 23 H 44p
10% 5% 4 1% 53p
1 4 2% 2 44p
12 3 2 I 9p
13 6 4 2 5%
14 7 5 24 68p
I5 8 6 3 88p
16 10 7 3 96p

* These sizes accept standard veroboard range.

All prices include carriage and V.A.T. 20% discount on 10

or more boxes. 30% discount on orders over £10.

d Case and
con Grease
teing of all

S.A.E. all

Dept. PE7, ELECTRONICS DESIGN ASSOCIATES

82 BATH STREET, WALSALL WSI 3DE

July 1973
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SAXON

ENTERTAINMENTS

STANDARD and CUSTOM-BUILT AUDIO and ELECTRONIC EQUIPMENT
NEW and SECONDHAND MUSICAL INSTRUMENTS. MAIN DISTRIBUTORS
FOR A.K.G. HIGH QUALITY MICROPHONES

SA25-SA35-SA100

LOW-PRICED AUDIO MODULES FOR
DOMESTIC and COMMERCIAL USE

MNew versions
using 3A
“Plastic Power"
Driver Transistors
now available

THESE THREE MODULES HAVE ENJOYED UN-
PARALLELED SUCCESS DURING THE FIRST FEW
MONTHS OF THEIR BEING MADE AVAILABLE TO
THE GENERAL PUBLIC. WE ARE PLEASED TO
ANNOUNCE THAT WE CAN NOW OFFER FAST
DISPATCH ON MOST OF OUR ADVERTISED ITEMS,
INCLUDING THESE THREE MODULES.

SA26 £2'95

25 WATTS R.M.S. 7 transistors, 7 diodes

carr,
free

carr.
free

SA35 £4'45

35 WATTS R.M.S. 7 transistors, 7 diodes

~ SA100 £10-90

100 WATTS R.M.S.

carr.
free

Il transistors, 6 diodes

ALL THREE MODULES HAVE OPEN AND SHORT
CIRCUIT PROTECTION, AND THE SAI00 IS PROOF
AGAINST OVER-DISSIPATION AND FAULTY IN-
DUCTIVE LOADS.

ONLY ADVANCED DESIGN TECHNIQUES MAKE
THESE EXTRAORDINARILY LOW PRICES POSSIBLE,

BRIEF SPEC. FOR ALL THREE MODULES

Freq. response 20-40,000Hz + 1dB

Distortion 0-2% at IkHz
Loads 4 to 16 ohms
Quiescent current I5mA
Noise Better than —75dB
Supply voltage 25-45V, SA25/35
40-70V, SA 00
Size 44in x 4in "% lin (SA100)
4in X 3in X lin (SA25, SA35)

Circuits, connecting instructions and application data
are supplied free with all modules.

POWER SUPPLIES FOR THE SA25/35 and SA100
AUDIO MODULES

PU4S Unstabilised supply for 2 5A25/35's, £4-90.

PUT0 Unstabilised supply for one or two SAI00's,
£7-75, carr. 40p

PS45 Stabilised module for 2 SA25's or two SA35's,
£3-50, carr. free

MT45 Transformer for above, heavy duty, £2:85,
carr. 20p

MT30 Transformer for unstabilised supply complete
with rectifier diodes mounted £3-50, carr, 20p

PST0 Stabilised supply module for one or two
SAI100's, £4-90, carr. free

MT70 Transformer for PS70, £4-90, carr. 40p

ALL MODULES ARE BUILT ON GLASS FIBRE P.C.
BOARD
AND ARE SUPPLIED FULLY TESTED

Mail Orders to Dept, P.E.7

SAXON ENTERTAINMENTS LTD., 327-331 WHITEHORSE RD., W. CROYDON,

Telephone 01-684 6385 -

TERMS OF BUSINESS C.W.O.: C.O.D. 35p extra: Cash by registered post, please.

OTHER SAXON PRODUCTS . . .

£13-90+ 20p carr. or with
supply £18-95-140p carr.

120 WATT HEAYY DUTY MODULE

Featuring a rugged class A driver stage, this module will run
from all our mixers etc., and most other makes of mixer. It
delivers 120W into an eight ohm load and employs 4 TO3
can (1 15W) output transistors.

SPECIFICATION
Power output
Freq. response

120¥ into 8 chms
20-20,000Hz + 2dB
Input sensitivity 200mV into 10K
Construction Fibreglass board
Size Bin x 4in x 4in (5in with supply) ¢
Low distortion parallel push-pull output stage. -

i NEW: 160 Wa

tt version & supply £27-90

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reliable unit operates from amplifiers with
outputs from 5-100W. Does not impose a heavy load on
the amplifier, or, if connected in the wrong polarity, cause
any damage, as with some units.

Operation is simplicity itself and the unit is fully fused. The
unit is supplied to function from bass notes but may easily be
converted to respond only to treble or mid-range notes by
the addition of components costing less than 5p.

THREE CHANNEL SOUND TO LIGHT UNIT

Handling the total of 3,000V (3kW) this unit is unique for its price in that not only bass middle
and treble but also master controls are provided. Two amplifier sockets eliminate the need for

lit leads, . lied i h 1 for free-mounting carr.
;pr :;an?i f':xi:: Fu‘l‘lgpll:inl:tefd‘{‘ st 1 9-75 309
MONO VERSION £6-50, carr. 20p . carr.
As illustrated below. S.A.E. details. 9V operation) £1 5 80 30p

(QUTPUTS UP TO 1V RMS SAXON STEREO

CONTROL UNIT

The unit is mains operaced and measures 174in % lin
The controls are: Left/Right deck

Two decks, and full headphone monitoring. i
% 4in deep and is finished with a smart white on black facia. h
fader, volume, bass, treble, headphone selector and volume, microphone volume, bass, treble,

mains onfofi. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCO-
THEQUE AND IS COMPARABLE TO UNITS AT OVER TWICE THE PRICE.
(N.B.—Stereo only has mic. input.)

COMPLETE AMPLIFIERS
THE CSE 100. £34-90 carr. free

This versatile unit is now available in a black vynide
case and so represents even better value than ever,
delivering speech and music powers of up to 100W

S. and continuous signal outputs of 70W.
Two individually controlled inputs with wide range
bass and treble controls. Ideal for small groups, D.J's, etc.

ceCeCaTTc .
® & ® O5XON

The SAXON 100. £48.50, carr. free.

With an R.M.S. output of 120W speech and musie,
100W continuous power, four individually controlled
F.E.T. input stages and wide range bass and treble
controls, this amplifier has established itself as a
unit offering quality and reliability at low cost.

Hours of Business 9.30 a.m. — 5.30 p.m.

LOUDSPEAKERS British made bargains!!! SO0V A" salour ot SEo
12in 25V B/15 ohms £5-95, carr. 30p. 15in 50W 8/15 ohm, .
£14-50, carr. 50p. 12in 40W 15,000 gauss magnet system
8/15 ohm, £11:50, carr. 40p.

AK.G. MICROPHONES suitable for disco, group or general P.A. use

Di IDHL ideal disco mike, only E9.45 (r.r.p. £11) = © :’E:: ::g :‘::":E

ALL PRICES SUBJECT TO LIST. DISCOUNTS
VAT AT STANDARD RATE ON ALL MICS.

carr.
free

SURREY CRO 2HS

TRADE AND EXPORT
ENQUIRIES INVITED

July 1973
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wry? A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONICS

Build as you learn with the exciting
new TEGHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical *“know-how’—like reading circuits,
assembling standard components, experimenting, building—quickly and
without effort, and enjoy every moment. B.LE.T.'s simplified study
method and the remarkable TECHNATRON Self-Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or sol

«.. and what's more, you will '

understand exactly what you are
doing. The TECHNATRON
Qutfit contains everything you
need, from tools to transistors—
even a versatile’Multimeter which
we teach you to use, All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
80 you cin use it again and again,
You LEARN—but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build—and it's a good one—is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating 'as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

Dept. BPEI7, ALDERMASTON COURT, READING RG7 4PF

A l4-year-old could understand
and benefit from this clourse—but
it teaches the real thing. The
easy to understand, practical
projects—{rom a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a “non-
technical’’ type. And, if you
want to make it a career, B.LET.
has a fine range of courses up to
City and Guilds standards.

Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “NEW OPPORTUNI-
TIES". This brand new booklet
—just out—tells you all about
TECHNATRON and B.LLE.T.'s
full range of courses.

e

Accredited by the Council for the Acereditation of Correspondence Calleges.

POST THIS COUPON FOR FREE BOOK
CL | BPE17

NAME ..
(BLOCK CAPITALS)

ADDRESS

r
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forfast,easy

) =N
( EASY-TO-USE) (IDEAL FOR HOME
. DISPENSERS || CONSTRUCTORS
/ Size 5 Size 1 cartons in 40/60, 60/40
Savhit .alloy and Savbit alloys
18 swg, 18p in 7 gauges 25p
(illustrated). a—
Size 19A
60/40 alloy Size 12 v
18 swg, 18p for Service y
Size 15 Engineers and
60/40 alloy Electricians.
22 swyg, 22p 75ft pf 18 swg
- \Savblt alloy. 75p J

('] 2./ BIB WIRE STRIPPER AND CUTTER )

\ Deluxe Model 9 Automatic opening spring,

locking catch, plastic-covered handles. Case
hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips

(> flex, splits plastic twin flex. 75p

3 i) Indispensable for precision
B g drilling, grinding, polishing.
FO i etching, gouging, shaping.
{ PRECISION Precision power for the
enthusiast. Shockproof.
Completely portable power
from 4% volt external
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
terchangeable chuck) £5-44
p.p. 13p. !
De Luxe Professional Kit
with 17 tools £8:4l p.p.

23p.
Money Ref. Guarantee.

MERLIN SUPPLY CO.

Dept. PE7D, Nailsea, Bristol BS19 2LP

AUTOMATIC EMERGENCY SUPPLY
250v 50 Hz—1|50 watt Inverter. Full kit of parts excluding meter. Circuic
as appeared in December P.W. Complete kit—£16-95 + 80p. P, & P.
OTHER INVERTERS AYAILABLE IN KIT FORM

150 Wart—£13-50 + 60p P. & P. 75 Watt—£7-80 + 60p P, & P.
300 Watt—£17-90 4 B5p P. & P. 40 Wart—£5-20 + 40p P. & P.
25 Watt—£2-60 4 20p P, & P.

All above operate from |2v. battery and give 250v.-50Hz. Output.
24 volu-types are also available, alternative outputs or tapscan be supplied.
Transformers and/or Transistors can be supplied separately,

SPECIAL OFFER

|2v. Fluorescent lights, suitable for tents, caravans, houses or secondar
lighting for factories, hotels, etc. 12 inch—8 watt—£3-40 post paid.
21 inch—13 watt—£4-20 post paid. Large discounts available for quantities.

BATTERY CHARGER KIT
10 amp charge current—£5-50 + 40p P, & P.
(consists of Transformer and Rectifiers)

ASTRO ELECTRONICS

6 BARNES ROAD, CHESTERFIELD, DERBYSHIRE

Practical Electronics July 1973



THIS IS THE FIRST PAGE

OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES

Please add 10p post and packing on all component packs, plus a further 10p
on pack Noa. C1, C2, C19 and C20.

Component Lists for mail order avallable on request.

Plus-much more-

SEND NOW FOR THE
BI-PAK “Component Catalogue”

5p to cover postage, etc.

INTERESTED IN ELECTRONICS?
then give us a ring, we need staff—fast!
0920-3442

NOW

Practical Electronics

July 1973

Each Kit contains two Amplifier Mod-
ules, 3 watts RMS, two loudspeakers,
15 ohms, the pre-amplifier, trans-
former, power supply module,
front panel and other acces-
sories, as well as an illus-
trated stage-by-stage instruc-
tion booklet designed for the

beginner.
Further details available on
request.

AD162 BCl48 011 BDI37 050 BFI1S8 044 OC19 089 26371 018 2N3054 051 2N4050 011
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0-33  BC160 050 077 BF262 081 OC36 055
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AC1a7 27 AF239 041 BC175 24 0-99 0-33 0CTe 017 0-48
ACI65 0-22  ALIOZ 072  BCI77 05 024 0Ci7T _0.28 0-81
AC166 022 AL103 072  BCI78 .05 027  0C81 017 28034  0-77
[{f)] ACI67 022 ASY26 028 BCl79 O .88 0-24 OC81D 017 28305  0-83
ACIG8 027  ASY27 033  BCISO 027 0-88 0-29 0C82 ' 017 28306 0-98
&8 iciss 018 BCIS1 0.7 05 022  OC82D 017 28307 093
= AC176 022 BCIS2 011 1-05 022 0Cs3  0-22 28321  0-82
ACITT 027 BCISZL 0-11 1.10 018 0C84  0-22 28522  0-48
QO =k -31 BC183 1 0-27 0-94 0C139 22 2\713 .27 2N2026 (ﬂ) b
g AC179 031 BC183L 0-50 017 0C140 022 ©2N7IBA 0:56
AC180 019 BC184  0- 077 0-17° 0C169 0.28 031  2N2026 (R) 4
08  acisok o.22 BC184L 0- 77 017 0C170 0-28 0-31 - 8325
ACIS1  0-19 BC186 0 )-50 017 o©OC171 028 0-22  2N2026 (R) 28326 077
O B -22 BC187 0 55 017 0C200 0-28 0-22 011 28327 @77
AC187 -24 BC207 0 0-50 017  0C201 31 0-18 2N3010 0-77 28701 048
L AC187K 0-22 BC208 01 155 0:17 00202 .31 0-33 9N3011 0-16 40361 0-44
ACI188  0-24 BC209 0.1 81 020 OC203 028 0-28  2N30a3 018 40342 0-50
Wl AC138K 0.22 BC212L 0-12 0-50 0-20 0C204 0-28 0-23
O ACY17 0-28 BC213L 0-12 0-50 0-31 0C205 0-39 0-22
ACY1S 022 BC2I4L 018 077 031  0C309 044 0-24 DIODES AND RECTIFIERS
ACY19 0-22 -28 0-53 014 OCP71 048 0-18
ACY20 0-22 9 0-61 0-14 ORPI2Z 048 0-18 BY133 028 0-39
Q. ACY21 0-22 0-81 220 ORP60 0-44 0-19 BY164 0:55 0-08
ACY22 (-18 088 055 ORPG1 044 0-19 BYX38/30 0-08
'8 scyer o020 0-44 33  P346A (.22 0-23 0-48 0.08
ACY28 (.21 0-44 0-28 P37 -46 0-23 BYZ10 0-38 0-08
QO B 0-44 0-28  ST140 0-14 0-26 BYZ11 0-33 0-10
K Acyso 031 0-44 0-55 8T141 018 0-26 BYZ12 0-38 0-07
ACY31 031 0-44 0-30  TIS43 Bt 0-22 BYZ13 028 0-07
ACY34 023 0-24 022  UT46 30 0-22 BYZ16 0-44 0-08
ACY35 0-23 0-24 033 26301 21 0-35 BYZ17 0-39 0-07
ACY36 081 0-38 033 26302 0-21 0-50 BYZ18 0-39 0-08
ACY40 019 0-38 0-39  2G303 0-21 0-41 BYZ19 0-31 0-08
ACY41 0-20 0-33 024 206304 027 0-79 CG62 0-08
ACY44 030 0-33 021 26306 0-44 0-63 (0A91 Eq.) N 0-08
AD130 042 033  MAT101 0-22  2G308 0-839 088 0- IN34A 0-08
AD140 0-58 083 MATI20 0-21 2G309 0-39 0-39 CG6a1— INg14  0-07
AD142 053 BCl142? 033 0-44 MATI2]1 0-22 26339 .28 0-39 (OA70-0A79) 1ND16  0-07
AD143 042 BCl43 038 044 MPF102 0-46 2G339A 0.18 0-39 0-07 IN414B 0-07
ADI149 055 BCI4G  0-50 0-28 MPF104 041  2G344 0.20 2N2217 0-24 0As 030 18021 011
AD161 087 BCl47 011 083 MPF105 0-41 2G345 018 2N2218 0-22 OAGSL 028 18961 007
NEW COMPONENT PAK BARGAINS 7oms0 comronzt paxs | THE NEW S.G.S. EA 1000 AUDIO
Mized cironic Components
*
Pak Resistors, capacitors, pots, electrolytics AMP MODU LE Guarantee
No. Qty. scription and coils plus many other useful items.
C1 250 Resistors mixed values approx. (count by weight) 0-55 _Appruximntely 3lb In weight. Price
C 2 200 Capacitors mixed values approx. (count by weight) 0-55 [ including P. & P. £1.85,
C3 60 Precision Resistors +1%, and -01% mixed values .. 0-58 EXCEPTIONALLY GOOD VALUE
C4 76 jth W Resistors mixed preferred values 5 .. 058 R M s
g g ] ;ieceu assorted Ferrite RodaF b e .. 058 st
2 Tuning Gangs, MW/LW VH " i I .. 088
g ; lé ]l;:cei‘; Wire 60 meters ulorbed culours s . .. 058 BRAND NEW ONLY
Bwitches a e 0-55
T £ e e 0-55 POST OFFICE £2-89 each
C10 156 Assorted Pots & Pre-Sets .. 0-55
g}é g i %l:iu el ‘"I“ - ﬁ B'.andnd a'“d’ Tyw St TYPE TELE- Module Tested and Guaranteed
40 Paper Condensers preferre types mixed values . 0-55 . 5 i
C13 20 Electrolytics Trans. types 0-55 PHONE DIALS || oty. 19 £2:80; 10—25 £2-51 Price each, Larger
Cl4 1 Pack assorted Hardwm—NutaIBnlh Gromeuu, eu, 0-56 quantities quoted on request., i-ull_huok-up diagrams
C1s 4 Mains Toggle Bwitches, 2 Amp D/P 0-55 ON LY 83 h and complete technical dsta supplied free with each
Cl6 20 Assorted Tag Strips & Pgnels 0-55 p eac module or available separately at 10p each.
C17 10 Assorted Control Knobs . 5 0-58
C18 4 Rotary Wave Change SBwitches .. 0-56
C19 3 Relays 6—24V Operating .. 055
c20 4 Bheets Copper Laminate approx. 10|n X 7in 0-58 s v s I E M 1 2

ONLY

£186

FREE
P. & P.

557




The largest selection

NEW LOW PRICED TESTED S.C.R.”S | KING OF THE PAKS  Unequalled Value and Quality el SEMICONDUCTORS
PIV k Price
Bk 5 o aeom NEW BI-PAK UNTESTED | g1 2 ed spot tramaistors pmp . . ofs
1ATO5 028 028 034 048 089 070 SEMICONDUCTORS § 218 Whte ot K1 et o UN
i R e P ) Q 4 6 Matched transistors 0C44/45/81/81D 0.56
75 088 tisfacti I 2 " Q 5 4 OC75 transistors . v .. 056
Batisfaction GUARANTEED in E
6A TO64 034 052 054 062 075 088 isfaction in Every Pak, or money back. Q6 5 0C72t st 55
Jh RO G MSb: 093 BH 085 04 : 7 4 AC128 transistors pnp high L 058
10A TO48 0586 084 087 083 1.07 1.32 Pak No. Description Q ransistors pnp higl 5'am L
16A TO48 0.5 070 083 1.03 1.38 1.6 3 Q 8 4 AC126 transistors pnp .. .. 055
304 TOSS 197 184 178 Les 0 %0 Ul 120 Glas Bub-Min. General Purpose Germanium Diod Q 9 7 OCBI type transistors 055
U2 60 Mixed Germanium Transistors AFJRF 8%2 ; ACléT?igfi lrs:lllﬁ:mw- o 0:55
s"- RECTS TESIED U3 75 Germanium (‘o]<i Bonded Sub-Min. like O gnplapn .. P “y W 0-55
s . 40 Germanium Transistors like OC81, ACIZ8 .. .. Q12 3 AF116 type transistors .. .. 068
Lo o L st i Sl Dlodes Gt JUl e o . SN
== 14 3 .F. type transistors
50004 0-08 0-08 0-08 0-16 0-23 0-88 NP ike REYOA. 2708 Q15 7 2N2926 Sil. Epoxy transistors
1& &% g-% :-:g gig g-;”sl g.}? ﬁ,a -HATmﬂanTc RA mixed colours . S5 T
2 X i 22 0- +10 Q16 2 GETS80 low noise Germanium
':,gg s'gg 3—1‘: 0-08 0-22 0-30 0-41 1-38 transistors .. 0-85
- 011 026 038 050 2-05 Q17 5 mpn?2 x ST.141 & 3 'x ST.140 .. 655
500 011 019 012 0-28 041 061 220 QI3 4 MADT' 82 X MAT 100 & 2 X MAT
:ggg 0.12 g'gg; 018 0-33 0-51 0.70 276 PP 8il. Planar Trans, T0+ like 2N1152, SN2004 0-56
o LS R e — 12 Silicon Rectifiers Epoxy 500mA up to 800 PIV Sl s MADlT 82 X MAT101 &1 X MAT 085
TRIACS ZENER DIODES 30 PNP-NPN Sil. Transistors 0C200 & 28 104 Q20 4 OC44 Germanium iransisiors A.F. 0-85
VBOM 2A  BA 400mW  (DO-7 Case), H:xul_snlccm and Germanium Diodes 7 Q21 4 AC127 mpn Germanium l‘ramlsl.urn 0-56
TO-6 TO-66 TO -As range 2-33V, 15p each. N Sil. Plgngr 'rrgm. TO-5 like BFY31, Q_\ﬁg? Q22 20 NKT transistors A.F. R.F. coded.. 0-56
p £ £p 1:3W (Tnp-i[nl]. range _— Q23 10 0A202 Silicon diodes sub-min. 0-55
100V 33 55 83 |2-33v, 20p each. 10W Q24 B 0AS1 diodes.. .. 058
200V 55 66 99 |(80-10 Stud), range Q95 15 INO14 Silicon diodes 76PIV 75mA 055
400V 77 83 1-21 |2-33v, 33p each. Q26 B8 DA?‘E Germanium diodes sub-min 065
DIACS 10 amp POTTED Q27 2 m,;m 600 PIV Silicon rectifiers e
i : RIDGE 2
FOR USE  with folip el Q23 2 Bilicon puncr Tectifiers BYZ13 .. 0-56
2 2 N696, 1
BR100 (D32) 41p each 100PIV. 88p each Q2 4 s"z‘f{"é‘u,“‘:“':'m;gax W60, 1%
— | REW LINE Q30 7 Silicon switch transistors 2N708
Plastic Encapsulated istors 2N708, npn 066
One B0p FEnEtE of your 2—“,,':;“};5%‘““53““- ; Ticon Diodes iike TNG14 Mioro-biin, .. 0-85 | @31 6 Slhcos: switch transistors 2N708, e
own cholos free with | 100y RMS 4?,‘: cach | U27 12 NPN Germanlum AF Transistors TO-1like ACI27 Q32 3 pnp smcon transistors 2 x 2N1331,
orders valued 24 or over. | 500v RMS B1p each U280 10 1 Amp S8CR's TO-5 can, up to 600 PIV CRS1/25-600 1 x 2N113: .. 065
Size 15mm X Bmm. U30 15 Plastic Silicon Planar Trans. NPN 282026 Qgi 3 gf:fcun npn tm?uistor: 231':‘21;?36.9- 0-55
gnub NEW TEXAS e UBL_ 20 Silicon Planar Plastic NP Trans. Low Noiac Amp INS707_065 s o ol 055
Coded and Gnlrlnmﬂ mnsmogs 182 25 Zener Diodes 400mW DO-7 case 3-18 volts mixed 955 i niy Tos. 2x 2N2004 &
Pak N Di X U33 lo Plastic Case 1 Amp Silicon Rectifiers IN4000 Serlea e x 2N l 30021!11 ga
T1 8 20371 Tines and BENsoo | 34 30 Silicon PNP Alloy Trans. T0-5 BCY26 35503/4 . o 3 e .T,?; é”u}’::.'; 4 i we ol
I:i - Dl_dni i electeically 135 Silicon Planar Transistors PNP TO-18 2N2000 .. Q38 7 pnp  transistors 4 X 2NS703,
T4 8¢ quxuiml?mu “;!o 2526;& 5 Silicon Planar NPN Transistors TO-5 BFY50/61/62 3 x 2N3702 . 0-55
TS 84 a8 p cach, Silicon Alloy Transistors 80-2 PNP 0C200, 28322
4 25-99 28p each, 100 o el bWty B =
E? 2 4 22 E“h-p : Ed Hwilchong Silicon Trans. NPN 400MHz QN“” Ecﬁoﬁgesiﬂf-gmﬁm to simplify Elec-
T4 8 —_— RF. Germ. PNP Transistors 2 ‘].’!03,‘& TO-5 tronic caleulations features the to]lowj_ng m]ca.
T9 8 CADMIUM CELLS Dual Transistors & lead T0-5 2N2060 7 Conversion of Fi d ! i d fir ih
TI0 8 20417 Ca]culation of L, C an lo of Tume reu!
ALl 8B ench ik oRPsu‘]g]};l}?u:sﬂ, i RF Germanium Transistors T0- 5, 004‘:. NKTu i et arbaiad Amc-.\?‘du.:&“
= Vulume of Cylinders. Resistance of Conductora.
Weight of Conductors. Declbel Calculations.
2N2080 NPN SIL. DUAL | GEN] S o s
RS B e R | 3 T s | e S S
R AD. Uur- price Sop G TRANS. TO-18 and Square Roots. Conversion of kW and Hp.
chohi. SIM. TO 2N706/8. BSY- A musql for every electronic engineer and enthusi-
27/28/06A. All usable Code Nos. mentioned above are given as a guide to the type of device in | ast. Size: 2em x dem. Complete with case and
mv“ NIXIE DB.IVER d'em?u no -i‘;;;‘:; Or‘_!h]()]:l the pak. The devices themselves are normally unmarked, instructions. Price each: £3-688
ANSIS circuits. A AVAIL-

8im.
BS\21 & (.‘407 ’NISSJ
FULLY TESTED AND
CODED ND 120. 1-24
19p each. TO-5 N.P.N.
25 up 17p each.

Sil. trans. suitable for
P.E. Organ. Metal TO-18
Eqvt. ZTX300 8p each.
Any Quantity.

St
POWER
TRANS
BONANZA!

ABLE in PNP Sim. to
2N2906, BCY70. When
ordering please state
preference NPN or PNP.
£p
0-55
1-10

20
50
100
500
1000

For
For
For
SIL. G.P. DIODES £p

300mW 30 0-56
40?1"(Min) 100 185
500 5-50

Sub-Min.
Full Tested 1,000 98-80

Ideal for Organ Builders.

SILICON PHOTO TRAN-
BISTOR. TO-18 Lens end
NPN Sim. to BP x 26 and P21.
BRAND NEW. Full data
available. Fully guaranteed.
Qty. 1-24 2599 100 up

Price each 89p 44p 88p

F.E.T.'S
2N3819 3lp 2No458  35p
3820 55p 2N54569 44p
3821 3p BFWIO 88p
3823 3lp MPF105 41p

GENERAL PURPOSE GERM. PNP

Coded GFP100. BRAND

REPLACE: —0C25-28-29-30-35-36. T 4

404-405-406-430-451-452-453. T13027-3028, 2N260A,
ETC.
‘VCBO 80V VCEO 50V IC 10A PT. 30 WATTE Hfe

2N466A-457A-458A, 2N

NEW

11 A & B. 2G220-222,

TO-3 CASE. POS8S,
01-403-

NEW 6TH EDITION

TRANSISTOR EQUIVALENTS
BOOE. A complete cross reference
and equivalents book for European,
American and Japanese Transis-

30-170,
PRICE 1-24 25-99 100 up [l tors. Exclusive to BI-PAK 88p
47p each 44p each 40p each § each.

nn.tcml mgh Voltage 250V NPN

P, Switching & Amplifier 2"3055
Appliullum Brand new Coded R 2400 ALARGE RANGE OF TECHNICAL
VOBO 250/ VCEO 100/IC 6A/30 Watts, AND DATA BOOES ARE NOW
HFE type 20/1T SMHZ, 115 WATT SIL § 4y EX STOCK.
IR & Ran RN POWER NPX § SEND FOR FREE LIST.
L i 10082 | 55p EACH
55p w; 44p

AD'6”|61 iyt BIP 19 NPN TO-3 Plas
oor CEOWEST PRICE OF OUR PRICE PER PAIR:
60p PER PAIR 1-24 pra: 66p

SILICON 50 WATTS MATCHED NPN/.
VCBO 100/VCEOQ 50/IC 10A. HFE type 100/ft 3SmHZ.

'N/PNP
. BIP 20 PNP. Brand new,

25-99 pre. 8lp 100 prs. B&p

INTEGRATED CIRCUIT PAKES

Manufacturers' “Fall Outs" which include Functional and Part-Functional Units,
These are classed as ‘out-of-spec’ from the maker’'s very rigid specifications, but
are ideal for learning about 1.C.'s and experimental work.

Pak No. Contents Price | Pak No. Contents Price Pak No. Contents Price
UIC00=12x 7400 0-556 UIC-ﬂimaxTMG 0-55 UIC86=05 X 7486 0-55
UIC01=12% 7401 0-56 0-55 UICO0=5x74%0 055
0-55 J 5x7 0-55 UICH1=>5x 7491 0-56
0-55 UIC50=12x 7450 0-56 1C92=5X% 7402 0-56
UIC04=12x 7404 0-56 UIC51=12x 7451 0-56 UICH3=5X 7493 0-55
UIC05=12x 7400 0-56 IC53=12x 7468 0-55 UIC04=5xT7494 0-55
UIC06=8x 7408 0-55 12x7454 0-85 UICH5=>5X 7495 0-55
TUIC07 =8 x 7407 0-55 12x7460 0-55 UIC96=>5 X% 7496 0-55
UIC10=12x7410 0-56 8x 7470 0-55 UIC100=5x 74100 0-55
UIC13 x 7413 0-55 8x 7472 0-56 UIC121=5x7412]1
UIC20=12x7420 0-556 8x 7473 0-55
UIC30=12x7430 0-85 BxT4T4 0-65 UIC151=5x74151
UIC40=12x 7440 055 UICT5=8x 7475 0-55 UIC154=5x 74154 0-55
UIC41=5x 7441 0-55 UIC’?G=BX7473 0-55 UIC193=5x74193 0-56
UIC42=>5x 7442 055 Ul 0-55 UIC199=5x 74199 0-55
UIC43=05x 7443 0-55 0-55
UIC44=5x7444  0.88 0-55 UICXI=25 Assorted
UIC46=5x 7446 0-55 UIC83=35x 7483 0-56 74's 1-656

Paks cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X1.

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A
WIDE RANGE OF ELECTRONIC COMPONENTS AND
ACCESSORIES AT COMPETITIVE PRICES—

18 BALDOCK STREET (Al0), WARE, HERTS.
TEL. (STD 0920) 61593
open MON.-SAT. 9.15 a.m. to 6 p.m., FRIDAY until 8 p.m.

All mail orders please add 10p post and zaclung.
Send all orders to BI-PAK, P.0. BOX WARE, HERTS.
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-the lowest prices!

74 Series T.T.L. 1.C’s

BI-PAK STILL LOWEST IN PRICE. FULL EPEGI]’ICATIO!
GUARANTEED. ALL FAMOUS MANUFACTURERS

1 25 1004 1 100+
SN7400 017 018 013 BN7486  0-86 0-83
SN7401 017 0-18 0-13 8N7480 805 578 550
8N7402 017 0-16 018 SN7490 074 0-84
8N7408 017 0-18 013 SN7491  L10 0-99

7 017 016 0-13 SN7492 074 0-71 0-84
SNT405 017 0-18 0-13 0-74 0-71 0-84
SN7406  0-39 0-34 0-31 0-85 0-82 0-75
BN7407  0-89 0-34 0-31 0-35 0-82 0-75
SN7408 020 014 0-18 0-86 0-83 0-86
SN7400  0-20 019 018 1.82 176 171
8N7410 017 0-18 013 107 1-04 0-87
SN7411  0-28 0 1-07 1-04 0-97
8N7412  0-39 0-34 0-31 0-44 0-42
BN7413  0-32 0-29 0-27 0-51 0-59 0-55
SN7416  0-48 0-44 0-42 1-38 1-27 121
8N7417 048 0-44 1-10 1:05 0-99
8N7420 017 0-18 0-13 140 1-38 1-21
BN7422 055 0-53 0-50 044 0-41 0-38
BN7428 055 0-53 0-50 1.54 1.43 121
8N7426  0-85 0-53 0-50 .08 297 288
BNT7426  0-50 0-48 0-44 0-74 0-71 0-64
SN7T427 050 0-46 0-44 1-85 1-54 1.48
SN7428 077 072 0-68 8 50 830 297 276
SN7480 017 0-18 013 8N74151 110 1-05 0-88

7432 0-50 0-44 SN74168 1-32 1-21 1.05
B8N7433 088 0-83 0-77 SN741564 188 1.87 1.78
BN7437 071 0-88 0-86 1-54 1-43 132
BN7438 0-71 0-88 1-54 1-43 1-38
SN7440  0-17 0-18 013 SN74157 2:09 1-88 1.87
BN7441 074 0-71 0-84 SN74160 1.98 1.87 1.76
BN7442 074 071 0-64 BN74161 1.88 1-87 1.78
gN7443 143 1-88 1-32 8N74182 4.40 4-13 3-85
BN7444 1448 1-38 1-32 8N74163 4-40 4-13 385
BN7445 188 1-95 1-98 SN74164 2.2 287 231
ENT448  1.07 1-04 0-87 SN74160 2:48 242 237
BN7447 110 107 1-05 SN74166 385 3-58 3-30
BN7448 1.10 1.07 1-05 8N74174 258 242 2:31
BN7450 0-17 0-18 0-13 BN74170 176 1-85 1-54
BN7451  0-17 018 0-18 SN74176 276 264 2:58
SN7468 017 0-18 0-18 SN74177 275 284 2:58
BN7464 017 0-16 013 SN74180 220 1-76 1.64
8N7460 017 0-18 0-13 8N74181 8 550 5-28

% BN7470  0-82 0 0.27 BN74182 220 1-98 1.76
BEN7472  0:82 0-29 0-27 SN74184 385 358 3-30
SN7473  0-41 0-38 0-35 SN74190 215 2:08 2:04
SN7474 041 0-39 0-35 SN74191 2.08 2-04 198
8N7475 050 0-48 0-48 8N74192 215 2:09 2:04
BN7476  0-44 0-43 0-43 SN74108 220 198 193
BN7480 074 0-71 0-84 BN74154 297 2.86 276
BN7481  1.32 127 1-21 SN74185 2:20 209 1
SN7482 008 0-95 0-94 BN74106 1.98 1.87 178
BN7483 1.21 1:18 1-05 8N74197 1.8 1.87 178
BN7484 110 1-05 0-99 8N74108  8.05 5-50 495
BN7486 398 385 8.74 BN74100 8-05 550 495
LINEAR LC.'s—FULL SPEC. ROCE BOTTOM PRICES

Price LOGIC DTL 830 Series LC's
Type No. 1-24 25-99 100+ | Type Price
BP201C—BL201C 070 050 0-50 A 01154 %)"Igg 1%?1'19
BPTI0C—8L701C 070 085 o050 | PRSI0 OB o o
BP702C—8L702C 070 0-65 0-60 BPO33 014 018 012
BP702—72702 0-58 0-50 0-44 BP936 014 0-18 012
BPT09—72709 0-40 0-80 0-83 J;ggﬁg H: gig g‘-g

— L AT

HEeR A7 o0 038 88 | 00 om 027 024
BP710—72710 0-40 0-48 0-44 BPos 013 018 o1l
BP711—pAT711 0-40 048 084 BP948  0-28 027 024
BP741—72741 0-55 0.50 0-45 BPE51 072 0-88 0-81
LATO3C 031 020 0-27 BP962 ' 013 0-12 011
TAA23 0-77 088 0.61 BPS0O3  0-44 0-42 0-39
TAA293 089 083 077 BPO0O4 044 0-42 0-39
TAAS850 1.87 174 185 BPD097 044 0-42 0-39
EA1000 280 BPOO9S 044 0-48 0-39

NUMERICAL INBICATOR TUBES

' 3015F ‘

fi MODEL CDé6 GR116 |
| Minitron
Anode Voltage (Vdo) 170min 1 175min & All
indicators
Cathode Current (mA) 28 | 14 | 8 |oB+
+ Dec!.mnl
Numerical Height (mm) 16 | 13 | 9 point. All
1 side
Tube Helght (mm) 47 ! 32 | 22 viewing.
- ull data
Tube Diameter (mm) 19 A3. 12 wide | forall types
available
1.0, Driver Rec. BP4lor [ BP4lor | BP4T | on request.
141 141
' PRICE EACH | ne7 | ;70 | 2w
1T :

RTL MICROLOGIC cmcum e
eac!
E;oxy 'I’O 5 case 1-24 ‘25—99 100 up
88p 88p 20p
pI.BM Dual. ':m‘p

DUAL IN LINE S0CEETS
(14 & 16 Lead) 1-24 25-99 100+
TBO014 0-33 0-30 028
TS8016 16 pin type 0-84 0-85 0-88
BPS14 14 pin type 017 015 0.12

gate asp  86p
%3 J-K flip-flop m 5lp 48p (low cost)
and Circuits Booklet for IC's BP816 16 pi.n type 0-18f 018 0-13
Price 8p. (low cost)
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BI-PAK DO IT AGAIN!
S50W ok 25w (RMS)

0-1% DISTORTION!
HI-Fl AUDIO AMPLIFIER

THE ALS0

% Frequency Response 15Hz to 0“]_

e £3°08 eacn

% Supply voltage 10-35
Volts.

% Load—3, 4, 8 or 16 ohms.

%k Distortion—better than
1KHz.

1% at

% Overall size 63mm X

%k Signal to noise ratio 80dB. 105mm X 13mm.

Tailor made to the most stringent specifications using top quality componenta
and incorporating the latest solid state circuitry and ALSO was conceived to il
the need for all your A.F. amplification needs. .
FULLY BUILT—TESTED—GUARANTEED.

STABILISED POWER
MODULE SPM80

APB30 is especially designed to power 2 of the AL50
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest components
and circult techniques incorporating complete shori
circuit protection. With the addition of the Mains Trans-
former MT80, the unit will provide outputs of up to 1-5
amps at 35 volts. Bize: 88mm X 105mm X 30mm.
These units enable you to build Audio S8ystems of the highest
quality at & hitherto unobtainable price. Also ideal for many
other applications including: —Disco 8ystems, Public Address,
Intercom Units, ete, Handbook available, 10p FR'CE ‘3.25

TRANSFORMER BMT80 £215p. &p.28p
STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a pricé, and yet still the greatest value on the market,
the PA100 stereo pre-amplifier has been conceived from the latest circuit techniques.
Designed for use with the AL50 power amplifier system, this quality made unit incor-
porates no less than eight silicon planar transistors, two of these are specially selected
low noise NPN devices for use in the input stages,

Three switched stereo inputs, and rumble and scrateh filters are features of the PA100,
which also has a STEREO/MONO switch, volume, balance and continuously variable
bass and treble controls,

SPECIFICATION
Frequency Response
p Harmonic Distortion
o Inputs: 1, Tape Head

20Hz — 20kHz + 1dB
better than 0-1%
1:25mV into ﬁDKﬂ
2. Radio, Tuner 356mV into 50K 0
3. Magnetic P.U. 1:6mV into 50K O
All input voltages are for an output of 260mV. Tape and P.U. inputs
equalised to RIAA curve within + 1dB from 20Hz to 20kHz.

Bass Control <+ 15dB at 20Hz
Treble Control +15dB at 20kHz
Filters: Rumble (High Pass) 100Hz

Scratch (Low Pass) BkH:

z

Bignal/Noise Ratio better than —65dB
Input overload
Supply
Dimensions

+26dB
485 volts at 20mA
202mm X 82mm X 36m

ONLY' £13:15

SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1
SPMB80,1BMTB80&1PA100 ONLY £25-30 FREE p. &p.

All prices quoted in new pence Giro No. 388-7006
Please send ail orders direct to warehouse and despatch department

-PANK

P.O. BOX 6, WARE - HERTS

Postage and packing add 10p. Ov as add extra for airmail
1 order C h order please

Guaranteed Satisfaction or Money Back




paris for
PRACTICAL
FLECTRONICS
projecis

After many requests, Electro Spares are now supplying lists
of components for all the projects featured in " Practical
Electronics ", commencing with May 1973 issue. Just forward
an S.A.E. (preferably 9” x 4 minimum), and state which project
Is of interest to you—we will forward an individually priced list
of the components required.

No need to buy a full kit—you need only purchase the parts
you require at any one time.

All Electro Spares supplied components are new, branded
products of reputable manufacturers, and carry full makers'
guarantee,

- We regret we cannot supply lists for projects published before
May 1973 issue.

" ONE SOURCE'" BUYING MAKES SENSE—

IT CAN SAVE YOU TIME, MONEY AND POSTAGE

“p.e.”’ f.m. varicap stereo funer

Electro Spares offer a kit of high quality parts to the published
specification for this remarkable tuner, featured in " Practical
Electronics ", May 1973,

Features include pushbutton “Spot On" tuning, with up to 5
pre-set stations (no difficult tuning dial and drive cord). Easy,
“no problem" construction, requiring only a few simple setting
up adjustments with a D.C. Voltmeter. Uses NEW pre-set
modules for R.F. and LF. circuits—no circuit alignment. High
efficiency integrated circuit Phase Lock Loop Decoder for
perfect stereo reception, with stereo lamp indicator,

Fibre Glass P.C. Board, neat slim line cabinet, with brushed
aluminium front panel, push buttons, etc., etc.

IDEAL FOR USE WITH THE "TEXAN", "P.E. GEMINI"
AND ANY GOOD QUALITY STEREO AMPLIFIER.
Please send S.A.E. for full details.

b i

p.e. gemini’’ stereo amplifier
QUALITY HI-FI FOR THE HOME CONSTRUCTOR
30 Watts (R.M.S.) per Channel into 8 ohms|
Total Harmonic Distortion 0.029% |
Frequency Response (—3 dB) 20Hz — 100kHz!
We are still continuing to supply components for this fabulous
amplifier, which is now recognised as practically the ultimate In
High Fidelity. We know of no better unit for the home construc-
tor, and can supply a booklet, containing full specification,
complete constructional information, wiring diagrams, fault
finding guide, etc., 2tc,, price 56p plus 4p postage.
Our new, low comprehensive price list is supplied with each
booklet, or supplied separately on receipt of large S.A.E.
FOR PEOPLE WHO REQUIRE THE BEST —

IT HAS TO BE THE “p.e. gemim”

NOTE OUR NEW ADDRESS — WITH NEW MAIL ORDER DEPARTMENT
FOR QUICK EFFICIENT SERVICE,

PLEASE PAY US A CALL—VISITORS WELCOME —EASY PARKING.

288 Ecclesall Road
Sheffield ST1 8PE
Tel.: Sheffield 668888

“THE COMPONENT CENTRE
OF THE NORTH"

PSYCHEDELIC LIGHTING UNIT IN KIT FORM

Make this fascinating three-channel unit from a kit which contains all
compaonents needed to produce a reliable and entertaining display,
Takes its drive from the speaker terminals of a record player, tape
recorder or portable radio. Will provide a brilliant 2kW of light,
using normal 240 volt coloured famps. Price per kit, £10-40

METAL CABINETS
These attractive steel cabinets are PYC covered in a range of colours,
and offer an economically priced unit for the home constructor. The
chassis, which has a white satin PVC finish, provides an easily accessible
building area, with an integral fascia panel. The cabinet is supplied
complete with stick-on feet. . -
Colours available include Green, Grey, Black, White and Blue. Every
effqr: will be made to supply a selected colour, but please give alter-
natives if possible.

}Approximatu size idn inches Price

5 W, B

8 6 3 £1.60

1l 64 3 £2:04
Other sizes to special order. Please send 5.A.E. for quotation.

FIXED Y2_TAGE REGULATORS
TO3 case. Gives stabilised supply. MVR 5V, MVR 12 V, MVEKISV,
All priced at £1.65

VERO!OAORD PRINTED CIRCUIT CAPACITORS

-l 015

2 x lin p  7p | Electrolytit, low voltage, small size. Avail-
24 x 3in 20p able in the following uF/V, 0-47/63, 1/63,
2% x5i 29p 2:2/63, 4-7/40, 10/63, 22/40, 100/10, 9p sach;
32 % 3%in 2% 29 47/40, 100/63, 220/40, 470/16, 15p each;
3% x 5in lip 32p 1,000/16, 18p each.

Our CATALOGUE, priced at 25p post free, shows the majority of the
R.S. range of professional components. Most are available by return of
post. Prices include VAT, All orders over 50p POST FREE. S.A.E.
with all queries please.

CELECTRAON~E

P.O. Box No. |, Liantwit Major, Glamorgan, Wales CF6 9YN

560

a RADIO-AMATEUR !

learn how to become a radio-amateur

in contact with the whole world. We give

skilled preparation for the G.P.O. licence
O e BN N EaE SE e e S S P A e e e

Ergeg: i Brochure, without obligation to: §

BRITISH NATIONAL RADIO & ELECTRONICS 33"00[:

P.0. BOX 156, JERSEY i
NAME : l
J AvDRESS : ikt

BLOCK CAFPS please ||
S A S gas B B B B B0 e e e gel (B e B

IFMFY
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Build yourselfaTRANSISTOR RADIO

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW2, LW, 5W1, SW2, SW3,
TRAWLER BAND, VHF AND LOCAL STATIONS ALSO AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated 7 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 sockets. 10 transistors
plus 3 diodes. Fine tone moving coil speaker. Ganged tuning condenser with VHF
section. Separate coil for Aireraft Band. Volume/on/off, wave change and tone controls.
Attractive case in black with silver blocking. Size 9in X 7in X 4in.

Easy to follow instructions and diagrams. Parts price list and easy build plans 30p (FREE
with paris).

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

TOTAL BUILDING
COsTS

£9-35

P.P. & INS, 52p
(OVERSEAS P. & P. £1-05)

ROAMER =5
EIGHT
Mk. |

SIX

NOW WITH |

VARIABLE L

CONTRO g .
L @'§ AND TRAWLER WAVEBANDS:

7 TUNABLE WAVEBANDS: MW1, MW2, LW, W1, BAND. Extra i - MW, LW,

SWE, 8W3 AND TRAWLER BAKD., Built-in ferrite rod medium waveband provides easier tuning of Radio SWI, SWe,

aerial for MW and LW. Retractable chrome plated tele- Luxembourg, ete. Built-in ferrite rod aerial for MW TRAWLER

scopic aerial for short wavea. Push-pull output using
B00mW transistors. Car aerial and tape record sockets.
Belectivity switch, 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/onfoff, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with gold
blocking. Size 9in X Tin X 4ln approx. Easy to follow
instructions and diagrams. Parts price list and easy
build plans 26p (FREE with parts).
EUILDING cosrs£7'68 (ovensens
P. & P. £1-05)

and LW. Retractable 4 section 24in chrome plated
telescopic aerial for SW. Bocket for car aerial. Power-
ful push-pull output. 7 transistors and 2 diodes,
including micro-alloy R.F. transistors. Fine tone moving
coll speaker. Alr spaced ganged tuning condenser,
Volume/on/off, tuning and wave change controls.
Attractive case with carrying handle. 8ize 9in X Tin X
4in approx. Easy to follow instructions and diagrams.
Parts price list and easy build plans 25p (FREE with

parts).
ToTAL e costs £O° D8 (oveseas
P. & P. £1-05)

L

BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC.
rod aerial and telescopic aerial for shorl waves.
speaker. 8 stages— 6 transistors and 2 diodes including
micro-alloy R.F. transistors, ete. Attractive black
case with red grille, dial and black knobs with
polished metal inserts, Size 9in X 53}in X 23in approx.
Easy build plans and parts price list 25p (FREE with
parts).

TOTAL £ 4. 3 8
BUILDING COSTS

din

P.P. & INS. 3ip
(OVERSEAS
P. & P. £1-05)

Hensitive ferrite-

POCKET
FIVE

TRANSONA
FIVE

5 TRANSISTORS '
AND 2 DIODES

8 TUNABLE WAVE-
BANDS: MW, LW,
TRAWLER BAKD
WITH EXTENDED
MW BAND FOR EASIER TUNING OF LUXEM-

P. P. & INS, 24p

TOTA
(OVERSEAS £
P. & P. 65p) BIJII.DING COSTS 2

s costs £2° 50
BUILDING COSTS

3TUNABLE WAVE BANDS: MW, LW AND TRAWLER il i . a1

BOURG, ETC. 7 stages—3 transistors and 2 diodes, BAND. 7 stage—5 transistors and 2 diodes. ferrite ;ll‘;:f:‘_':ff&cl?‘:r’ﬂll o ':h?:" .wm-‘,'s;“ "‘m ";"'t“tk".'- b
2 pe_ transistors pins 3 diodes. ractive

supersensitive ferrite rod aerial, fine tone moving coil rod aerial, tuning condenser, volume control, fine tone ente It biach itk reik ritte. dist and Bisch Dotk with
speaker. Attractive black and gold case. Size 5iinx moving. coil speaker.  Attractive case with red polished metal inserts, Size 9in x 5iin % 2{in approx
1jin % 3iin. Easy build plans and parts price list i ize Bi 5 3 Basy ild ¥ d metal inserts, Size § 5iin x 2in approx,
10p (FREE with parts - speaker grille. Bize 6}in x 4iin x 1lin. Easy bui L Push-pull output. Battery economiser swilch for
" Fae plans and parts price list 10p (FREE with parts). extended hattery life. Ample power to drive a larger

TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

8 TUNABLE
WAVEBANDS:

TRAWLER ’
BAND. Sensitive ferrite rod aerial for MW and LW.

speaker. Parts price list and easy build plans 25p
(FREE with parts).

~EDU-KIT”

ETC., FROM
nn ".I'AGI DMGM FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components

inelude: Tuning Condenser: 2 Volume Controls: 2
Slider Bwitches: Fine tone moving coil Bpeaker:
Terminal'8trip: Ferrite Rod Aerial: 2 Plugs and
Bockets: Battery Clips: 4 Tag Boards Balanced

Armature Un.it 10 Translstora: 4
Diodes: Resistors tors:
g Three §in Knoba. ‘Uniu once con-
structed are detachable from Master
Unit, enabling them to be stored for
future use. Ideal for Bchools, Educa-
tional Aul.horltlu lnrl. lll u:me in-

terested In radio
m—iee lllt and easy 'Imnd plnna pr (FBEE

AL PARTS
" cAsE AND PLANS £6 05 :ossws'r.» £1-05)

FULL v Callers side entrance “Lavell” Shop
AFTER SALES Open 10-1, 2.30-4.30 Hondly-Fery, 9-12 Saturday
SERYICE : LEASE NOTE: ALL PRICES INCLUDE V.A.T.
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75 ré\'r,é:s's?fnss e P.P. & INS. 33p
P. &P. 65p) BUILDING COSTS £4'95 ‘O:E::SEASDS)
EXCHANGE LTD
61aHIGH ST., BEDFORD MK401SA. Tel. 0234 52367
! Reg. no. 788372
I | enclose £ please send items marked
| ROAMER TEN il ROAMER SEVEN [
l ROAMER EIGHT O TRANS EIGHT s
. TRANSONA FIVE [] ROAMER SIX O
I POCKET FIVE ] EDU-KIT K|
l Parts price list and plans for.............
Name e o ano o DS
E Alddrese ol
i . P.E.55
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g UNISOUND FOR THE NEW SOUNI

AT It's the RT-VC system that screws together to save you pounds! Unisound
£26.1 comprises two superb speakers and an amplifier/record deck plinth—all

beautifully finished in simulated teak. The stereo amplifier (4 watts per channel
into & ohms) is based on the famous Mullard Unilex system brought up-to-date

iNc. by RTVC using integrated circuits. Turntable is the proven Garrard 2025TC

VAT complete with stereo cartridge and tinted acrylic cover. Speakers are big EMI
Twin-cone units all ready for mounting in their elegant cabinets, which sm’!plz
need screwing and glueing together. Easy step-by-step instructions. £26-1
complete plus £1-40 packing + £1-40 post. Diamond Stylus £1-37 extra.
Stereo headphones with adaptor £4-40 extra. Send for leaflet.

AN RTVC EXCLUSIVE DESIGN

UNISOUND MODULES ONLY £7-64 + 55p. p. & p.
For the man who wants to design his own
stereo—here's your chance to start, with
Unisound—pre-amp, power amplifier and
control panel. No soldering—just simply
screw together. 4 watts per channel into
8 ohms. Inputs: 120mV (for ceramic
cartridge). The heart of Unisound is
high efficiency I.C. monolithic
power chips which ensure
very low distortion
over the audio
spectrum.

If you can sol
on printed circuit boa
you can build this push-butt
car radio Kkit. It's simple—j
follow the step-by-step instructiol

4
p
i

THE TOURIST
PUSH-BUTTON CAR

RADIO KIT
AN INCREDIBLE BUY
ONLY FROM [r][THV][c

The Tourist PB is suitable for 12 volt working on both negative and positive earth vehicles.- It

* Circuit diagram and
comprehensive instructions

covers the full medium and long wave bands. It is permeability tuned and sturdily constructed. 55p free with parts.

Output is a full 2-5 watts into an 8 ohms speaker. But the Tourist PB will operate into any loud-

speaker from 8 to 15 ohms. * Fully retractable and lockable car aerial £1
Apart from the output stage, which is an integrated circuit, the only other electronic components post paid.

that need soldering are some capacitors, resistors, etc! The kit includes a pre-built RF tuner unit,
and fully modulised IF stages which are pre-aligned before despatch. As well as electronic com- CAR RADIO KIT £6°60 p. and p. 55p.
ponents this kit also contains 2 diamond-spun aluminium knobs, elegant matching front panel, dial, Speaker with baffle and fixing strips £1°

washers, screws and wire. 27p p. & p., post free if ith th
The Tourist PB can be mounted in any standard size dash panel and it has an illuminated tuning Se[:'\g sfa;n%ed aagclirets)::dom'e:velop:
scale. Chassis size is: 7in wide, 2in high and 44} in deep : aafle

RELIANT MkIV

*5 Electrically Mixed inputs. *3 Individual Mixing controls. *Separate bass and treble contro
common to all 5 inputs. *Mixer employing F.E.T. (Field Effect Transistors). *Solid State Circuit
*Attractive Styling. INPUTS 1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic. or Guitar 8
Inputs. 3, 4 & 5 are suitable for a wide range of medium

output equipment (Gram. Tuner, Monitor, Organ, 1 3 50 p. &p.
etc.) All 250mV sensitivity. Qutput 20 watts into 8 ohms £ . 60p
(suitable for 15 ohms). Size approx. 12 x 6 x 3} ins.

sn“Nn 50 45 WATT MONO AMPLIFIER. Ideal for Disco. Output

Power: 45 watts R.M.S. (Sine Wave) Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than 2% at rated output.
Signal to noise ratio: better than 60dB., Bass Control
Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. inputs: 4 inputs at 5mV into 470K. Each pair
of inputs controlled by separate volume control.
2 inputs at 200mV into 470K. Size:
194 x 104 x B8ins. Amplifier £31-35 plus £31 » 35
£1:65 p. and p. (inc. VAT)

PE TAPE LINK
CONSTRUCTORS

Suitable 3 speed
deck, less heads. Ce
up to 7ins. spools, 2
AC mains. Unused
store solled hence
warranty. "
fpay 24

Practical Electronics July 1973




ALL PRICES INCLUDE VAT

PRICES: SYSTEM |

Viscount Ill R 101 amplifier £2420 + Ll p & p

R g b
. I wit

H;&‘.’aﬂﬂdsc plinth & cover £18:00 + £1-75p & p

total £56:20

Avallable complete for only £49:00
£3'50 p. & p.

PRICES: SYSTEM 2
Viscount R 101 amplifier £24:20 + ﬁf & ;
0 p & p!

éDue I?P%;I[Hlﬂamcr! . £32:00 4 £3-
s it
Hga‘.rartridn plinﬂrl cover £1800 +£1-75p & p
total 2

Availab

i
8

le complete for £65:00
: ! £4p. & p.

e,

AUDIO SYSTEM £49

20 + 20W r.m.s. 40Hz to 40kHz = 3dB. Total distortion at 10W at 1kHz~-0-1%. This is
real value for money! We have designed 2 systems and the heart of them both is the
Viscount Ill amplifier. A unit of great eye appeal with teak finished cabinet. FET's (Field
effect, transistors) are incorporated on the input stages, just like top priced units. FET's
give you more of the signal you want and almost none of the hiss you don't, Both units
have output sockets for headphones and tape recorder.

For both systems we have chosen the famous Garrard SP25 Mk. Ill deck, with fitted
magnetic cartridge, which comes complete with simulated teak plinth and tinted
acrylic cover.

The exclusive Duo loudspeaker systems are incomparable for quality within their price
range. Large speakers in extremely substantial cabinets. There's a choice of the Duo
II's for the smaller room or the big Duo IlI's for real bass response.

Viscount #i]

EAKERS: Duo Type Il Size approx. 17in x 10#in x 6#in. Drive unit 13in x 8in with parasitic
peter. Max. power 10 watts 8 ohms. Simulated Teak cabinet, £14-00 a pair (inc. VAT), £2.20 p. & p.
o Type Ill Size approx. 23in x 11%in x 84in. Drive unit 134in x 8}in with HF speaker, Max. power
atts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet. £32-00 a pair (inc. VAT) +£3-30 p. & p.
ECIFICATION R102: 20 watts per channel into 8 ohms (suitable 8-16 ohms.) Total distortion at
1kHz at 0-1%. P.U.1 (for ceramic cartridges) 180mV into 3 Meg. P.U.2 (for magnetic cartridges)
at 1kHz into 47K equalised within 1dB R.L.A.A. Radio 180mV into 220K, (Sensitivities given at full
er.) Tape out facilities: headphone socket, power out 250mW per channel. Signal-to-noise ratio:
controls at max,) 58dB. Cross talk better than —40dB on all inputs. Size approx. 13#in x 8in x
. Send S.A.E. for fully illustrated brochure. 12 months’ written guarantee,

LY FROM US

S OF OPENING: Acton—Mon.-Sat. 9.30-5.

ed all day Wed “““
vare Rd —Mon.~Sat. 9.30-5. Closed all day Thurs. \\\S\e““\&sﬂ
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TERMS Retail mail order subject to £1-00 minimum order.
Cash with order only. Trade and educational establishments
M/AC on application (minimum £5-00).

Postage 10p inland, 25p, Europe.

GUARANTEE: All goods carry full manufacturer's

warranty. Get in touch today for a complete

run-down of devices available from SCS (include SAE).

device of the month ZN414

5600258 The Ferranti ZN414 is a complete a.m.

415°015 8  radio circuit which operates

4,83 from 1.1 to 1.8 volts and requires

*051  only battery, earphones and antenna
plus a tuning capacitor and two
decoupling capacitors. The ZN414
features: medium and long waveband,
good stability on assembly, no
setting up of IF coils, plus
much more.

5

a complete a.m radio circuit for just

SCS COMPONENTS, P.O. Box 26,

Wembley, Middlesex HAD 1YY
The 'Professional’ Amateur Supplier

compotlble device
MFC40008

The Motorola
+Watt Audio
Amplifier is
designed for the
output stage of
battery powered
portable radios.
%* 250 mW of Audio Output Power
% Low Standby Current— 3'5 mA typical
% Low Harmonic Distortion
* Reduces Component Count in
Portable Radios by Two Transformers
and Two Transistors
* Eliminates Costly Component
Matching Requirements

motorola 1/4 watt
audio amplifier
MFC4000

FIRST TIME !VER at £42.50.

Solartron CD71152 Double Beam
Oscilloscope d.c.—9MHz; 3mV/em;
tngﬁur delay; crystal cahbrar.or.
4in flat faced tube. In good working
condition. Carriage £1-50.
HARTLEY TYPE I3A. ONLY
£18. Double Beam Oscilloscope.
TB2Hz-750kHz. Band width 5:5MHz.
Sens.n\nt{ 33Mv/em. Calibration
markers |00kHz and IMHz. A com-
pletely reliable general purpose
oscilloscope. Supplied with CIR-
CUIT DIAGRAM and Mains lead.
Carr. £1.50.

As above. Complete with all
accessories. £15. Carr. £1-50.
Many other oscilloscopes available.

GRATICULES, 12cm x l4cm in
Hilh %naiity plastic. 30p each.

MODEaN TELEPHONES type
706. Two tone grey, £3:75 each.
The same bu: black, £2-75 each.
P. & P, 25p each,

Also TOPAZ YELLOW £4.50
each. P. & P. 25p

STANDARD GPO DIAL TELE-
PHONE (black) with internal bell,
87p each. P. & P, 50p. Two for
£1-50, P. & P. 75p. All telephones
complete with bell and dial.

20Hz to 200kHxz WB SINE AND
S@QUARE GENERATOR. Four
ranges, Independent amplitude
controls, thermistor  stabilised.

y to use. 9V supply required.
£6-85 each. P. & P.25p. (Not cased,
not calibrated.)

WOBBULATOR. Sweeps B to
45MHz ready to use. 63V a.c.
required. £9 each. P, & P. 25p.
(Not cased, not calibrated.)

CAPACITOR PACK. 50 Brand
T;w components only 50p. P. & P.

P.
5 MOVING COIL METERS
various. £2. P. 37p.

PLEASE ADD

POTS—I10 different values. Brand
new—50p, P, & P, 17p.

COHP&SNENT PACK consisting
of 2:2 pole 2 amp push on/off
switches; 4 pots, various, brand
new; 250 resistors + and { wate,
many high stabs, etc. Fine value at

per pack. P. & P. 17p.

P.C.B. PACKSS&D. Qummylsqft
Em: tiny pieces. 50p plus P. & P.

FIZRE GLASS as above £1 plus

F. 20p.
5 CRYSTALS 70 l:o WkHz Our
choice, 50p. P. & P.
!I"lsa:cbad pairs, 50p per paar P.&P.

TRIMHER PACK. 2 Twin 50/
200pF ceramic 2 Twin |0/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset 30/100pF on ceramic base.
ALL B"[GND NEW, 25p the lot.

P. &
ELECTRONIC TIMER UNITS
—wall or bench mounting—2
Hybrid timer boards may be
removed leaving excellent 12V
battery charger; d.c. Power supply,
etc. Price only £2:50 incl, carriage.
LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 3Bp each. Holder Ip each.
Information 5p.

PHOTOCELL equ. OCP7I, I3p
each.

PHOTO-RESIST type Clare 703.
Two for 50p.

AHEHICAN OSCILLOSCOPE
type USM24, 10 meg scope—all
min. valves complete with circuit
diagram. Mains input (15 volt 50
cycles therefore . Carr. £1:50.

MOTOR MIN. SYNCHRON-
OUS, Size 11" x 2"x 1, '240Vo er=
ation, 3'6 RPM, 25p each. P & P 5p.

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

0% V.A.T,

OPEN %a.m. to 7.30 p.m. ANY DAY

CHILTMEAD | D

7/9 ARTHUR ROAD,
(rear Tech. College)

READING, BERKS.
Tal.: Reading 582605/65916

564

P.E. SOUND SYNTHESISER

SIMPLY SEND EXACT DETAILS OF
NAME AND NUMBER COPIED FROM
THE FACE OF YOUR ACCESS CARD

AND LEAVE THE REST TO US.
e
We stock a full range of pro-
fessional quality components
mini D.LL. as specified for this exciting
» project and many prices are
74 I s down.
2% M.O. resistors now 3-2p
32p each ea. 5% low noise carbon film
I1:8p ea. Cermet presets now
375p ea. Full range of
MAINS capacitors—Ceramic, Electro-
TRANSFORMER Iytic, Polyester, ’Styrene,
'Carbonate, Silver Mica, etc.
2 x 30v SEC Modular  hardware  kits;
WINDINGS @ 750mA Dual-Rail Regulated Power
£3.75 h Supplies; Individual com-
eac ponent/module kits from date

Tone Control Module. Suppliers of ‘Maxview' aerials.
Send 4p stamp for up-to-date lists.
Attractive discounts on quantity purchases.

of publication. P.C.B. for
the exciting ‘Hutchinson’

EATON AUD

P.0 Box No. 3, ST. NEOTS
HUNTINGDON PEI9 3]B

\Ql prices subject to V.A.T.

TERMS: MAIL ORDER ONLY. C.W.O. Cheques or crossed
P.O. payable to Eaton Audio. Minimum order £2.

Where P. & P. charges are not shown please add 10p in the £1
to orders under £5. Orders over £5 will be sent free of P & P.

B
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MAIL ORDERS: Some items have a postage and handling charge shown
against them. Where p. & p. is not shown the charge is 13p for any selection.
When both classes of goods are ordered the charge is 13p plus any p. & p.

charges shown. (Overseas extra). Telephone 01-692 4412,

ALL PRICES SHOWN INCLUDE V.A.T.

GARLAND

BROS. LTD

DEPTFORD BROADWAY, LONDON, SES ¢aQN

SWITCHES PRE-AMPLIFIER | PANEL NEON INDICATORS | CAR-CASSETTE VOLTAGE
Sundlrd toggle switches: SW20— || for mics. or guitars. On | 240V STAB“‘IS_E,RS
. 20p; SW21—D.P.D.T., 25¢p. | prin;eddp:rg‘l :oz!plat;vv:'ith | NJ—Round, 9mm diameter, 33p. ‘ FUU‘-' for ?‘.hm ﬁr‘\’d Sir'ill'"dﬂ“:e“:
|| standard jack socket. .c. || N2—Round, I8mm diameter, 3 recorders. Gives stabilised outpu
M'"'“";’;‘gww':iuh”' S:‘VJB—_ Input 50 k0., Connection | Nl—-Ol::llou, 3| % Tmm, npm, f‘ when connected
Slider nwi:c;l SW3—D.P. D} lslf ‘ Seck wppeec e e | o e aF‘- 5
s .P.D.T., 154p. | car circuit. Fitte:
Miniature push button: SWI—S.P., | = Eﬁ?sFTTE gCES'S‘?EyIES "’Ii'h Supins. 2‘?0“
% cleaning e, in library case, X .5 i
4p. LA“P FLASHERS - ! 'I’S‘;-‘P. ST
Fnut o&;n-d switch: SWI2— | Cassette nlell,( with teak ;rznds hloldsiéo PUI26, as above,
cassettes in library cases. T1p, plus 12p || butfor 6V record-
Cunnect in series with lamp B, A
%{:r switch: SWI4—S5.P. Press for off. i: SUpEly 1o floah .ppn'“ i P.&P. ers. fnctedpowv;:t
Wafar switches (rotary)—264p each. || "o =28 - 5. loow, | CONNECTING WIRE PACK ‘c«;nn;g:o;- £3.55,
gxs_; ::::. lﬁlw“ 2 L Cn!ntlins 30 fe]e‘i of stranded wire, 5 || Plus 6P P. &P.
$WE—3 pole. 4 way. \ Ml v|| coloursperpack- 1. || MAINS POWER SUPPLY
pole, 2 way. | . || PP?S  for Phili d
SWB—4 pole, 3 way. B —— ] RESISTORS ‘ similar 1:3\7‘“‘el :'l:::ordae?:.
n Carbon film || Inplt a.c.; output
—_— - a . i 5:‘ 'mt B‘?:G‘:'Tﬁ_ ?&' Is';p vlc’i:r-mb;w. EI2_  values. | nv. S F.'f:;d ﬂwligh
is popular a ifier ” 3 3 4 A . Pl 3 »
GROOV-KLEEN :ompledte wi;: ;nmp;?ehgn-‘ i p'otmd i b || plus IﬁpP &g
sive ata ol showing || 5W, 1ip; 10W, 13p. | —
de luxe madel 42, £1-83, I Circkilen: v ) Fnie i s (| ALUMINIUM BOXES

|| tone controls,

|
stereo, \‘
|

CONSOLE CASES

with lids and screws

wer supply, 1 5
::o:, Our pri:' In plain aluminium, ideal for mixers, | Eyap_;: Iﬂi“ ;}"i’n Iin :5:’ 76: i
| Io;lvpﬂ'lg. plus ‘ instrumEc;’: etc. B GBB* 4in  4in Idin 42p I6p
. Type A C D Price P.P. || GB9* 4in 2%in Ilin 42p l4p
= . . Bt C— e e n n in Il'l H
i — e i E i liap e SRS
cnYS'rAL MICI!OFHONE 10 WATT AMPLIFIER module | GB2I 10 § £174 35 || GBi2 3in 3 1in 36p I5p
A very neat, sen- | Input: 30mV into | G822 12 9 34 2 : f"” 33p | ggﬂ gin ;i" %'*" :;: %fl‘ﬁ
10k g fe 1ow, in in Fin P
e g £2 oo ' A
Output: 3-B-16 = — || GBI I0in 7in 3in £1:00 29
use,  Complete . g b (S e
with lead and 3-5 Fe:wgr Surplr ﬁv | - £ | * These sizes fic
mm plug. £1:00. P &P | o )i et Bt
3;'1‘3112:.‘: MICROPHONE LAX%;IC | TRANSFORMERS l VEROBOARD
all with 0-250 Volt primaries. ol 015
{ || 5i Matrix Matrix
This sensitive, qualit; icrophone is | [ Hmi-tur- | B s
uni-directional and Iu{ :Tmpla:u w:t‘h | MM6 6V, 500m. 6V, 500mA. %ﬂ" 2 g.'“ ;i e ;: P
mute switch and 20 feet of eable and mﬂzuzv IEOmA i2V, 250mA, | 3% % 357 2810 2818
plug. 100-12,000Hz. Dual impedance MM20 20V, 150mA + 20V, 150mA. | 33in x 3%in P
6000 and 50k 0. £I 42. plus’ 14p P. & P. |. - B i'fi'“ ;}g i
. || 17in x 3%in £1-18
£6-60, plus 24e P.&P. B ‘ fBr  contsrisin | L‘I'l ‘s 3V, 1-5V—82p, plus 20p P. & P. Splo: face ::ultar g
. ‘ pru#f:; X ite, !I:TJ f‘f\y-ﬁs‘\:”m P:,I::szggPPP &&PP | ::::. either size, paeE of 36—21p
with lid and screws. y 7 . s actors:
do sa m | Dag e | HiGeRGRRTEean | HIWSIS  Ruoioem
3in 80 7ip each, | s aiﬁ.’; g5 L-ralz-o-uv A=l BT phus 295 . & p. | 24 way. 0-15—3ip _ 1SV
|| 2#ins—37p. Multi | BONDED ACRYLIC FIBRE
e ;",I,”a"} ,9‘[,‘2',',5'2“‘"”“' 2A—E215, || g A F. wadding, 18in wide, lin chick. The ideal
TAPE ERASER MT60/1 0-5-20-30-40-60V, |A—£2.31, .""‘nsP l‘ozr‘i speaker ;nclosurasr.d 339 per yard,
erases a whole reel of GATAI-UGUE ﬂ-'l'l;&a PD-S P. I ‘__Y_P' eac:«_ﬂ "_ p_. ——
BPecohor, Ay plus 37p P. & P. CONTROLS
£2:20, plus 22p P. & P. Charger Log. or Lin.
15p CT/01 1A—£1-16, plus 28p P, & P, Single, less switch, 15
P~ pE Al | 3
SCREENED CABLES POST FREE Secondaries 05117V, ?irz_ﬁ] lg’nn:sun K0k &, 100k @, 250k 0, 500k 0.
Single for mics, audio leads, etc. 5 d. U Matching 3-8-16 —
Twin, as abolve con':mon screen Iﬂip v Euample u.'ff |p1=ker to gﬂ amplifier.
Stereo, two cores, individually s:reened Iip yd. “ 80 amphfur to 30 speaker, etc. 99p, BATTERY EL'“'NATORS
Four core with common screen 23p yd, plus 22p P. & P. suitable for transistor radios and similar lighe
Four core, individually screened 30p yd. current e ment. Inpuc 240V a 2.
Coiled screened leads, 20 feet long £1.05 each, il OQutput: :—6 ¥ d.c.
‘\ MINIATURE Price £1-65, plus (i 8P st
| —_—
PLUGS ELECTROLYTICS RESISTOR BARGAIN PA"CK
Car zerial e 1'0uF 63V  7p iSoaf aav | spll GE 00 2\ ressoms, Tolamics Bieor banes
ST e 112 S B A oL T
P 3-3uF 63V 7 220uF 4V 7
B:N ;:-': e ﬁ P 74F 63V 76 220uF 1ov 75| MAGNETIC COUNTERS
DN 5 pm' 240° 16 P 6-8BuF 40V Tp 220uF 16V  Bp || Brand new, neat, 48 vole,
DN, . 16 R 6BuF 63V Tp 220uF 25V 13p || 5 digit counters. 66p.
Jack, 2¥mm unscreened I . 10uk 2 2P 220uF 40v i3p
&= 1§m e I | ouE @y 7o Taour ey e
Jack, 3imm unscreened  9p ISuF 40V 7 330uF 10V e ——
fack, Hmm scresned 13p iSuF &3V 75  330uF igv 13| CASSETTE MICROPHONE
j:f::. i:: u“r:-u:“r::ged g: SOCKETS | 22uF lov  7p 330uF 63V 26p || Low impedance dynamic with remote
! stareo, ; | 22uF 25V 7p 470uF 6-3V  8p || control switch. Fitted Zg-mm and 3tmm
Jack, sterec, unscreened  22Pp  Cup aerial 9p 22uF 63V T 470uF 10V 13
Jack, stereo, screened I8p  Co-axial, surt: op 33".; 63V -,.p 470“; 28y | P || plugs. ﬂ34, plus I5p P. & P.
Phono, plastic top Sip bl vl B P oot . =y
Chone: Pated mezat M5 STRMAuh L MRl P Y 7o Sur AoV 2| Bl scTROLYTICS
;'V".'::"ired°:db'==kw i :P D.I'N. 3 pin 10p || A;FF v 7p 6BO0LF 16V 13p| \uF 450V  2lp 1000:F 50V
— Wil PR -t P D.ILN. 5 pin, 180° 10p 47uF 10V Tp 680uF 25V 1lp | 2uF 450V  22p 2000F 25V
D.LIN_ 5 pin, 240° 10p 47uF 25V 7p 680uF 40V 26p | 4uF 350V 15p 2000uF 50V
LINE SOCKETS Jack, 2¢mm lip 47uF 40V 7p 1000u:F 4V 13p BuF 450V 18, 2500uF 25V
h:k, . Ip 47uF 63V 8p 1000uF 10V 15p I6uF 450V 2500uF 50V
Car aerial IS‘: Jack, 3in unswitched i164p 68uF 63V Tp 1000uF 16V 22p 25uF 25V Tip 3000uF 25V
Co-lx al 1 Jack, }in switched 18ip uF 16V Tp 1000F 25V 26p 25uF S0V ip 50004 25V
16§p Jack, stereo, switched 68uF 63V 13p 1500uF 6-3V 1I5p 32uF 450V 30p 5000uF SOV
17ip Phone, single P I00uF 4v 7p 1500:F 10V 22p S50uF 50V p 8-8, 450V
17¢p - Phono, 2 on a strip Tip 100uF 10V 7p 1500uF 16V 26p 100uF 50V 12p 8-16uF 450V
17¢p Phono, 3 on a strip ] 100uF 25V  7p 2200uF 6-3V 12p 250uF 25V l!i: 16-16uF 450V
16fp Phono, 4 on a strip Ip 100uF 40V Bp 2200uF 10V 26p 250uF S0V 1 16-32y v
Wander, single, red or blld: 100uF 63V 15p 3300uF 63V 26p| 500uF 25V 20p 3 A50V
3Tp Wander, twin strip 150uF 63V 7p 4700uF 4V 26p S500uF S0V I‘J‘z: 50-50uF 350V
154p Bunns 4mm red, or black I150uF 16y T7p 1000uF 25V
—
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TE-20D RF BIGNAL GENERATOR x
Accurate wide range sig-
nal  generator covering
120 kHz-uDﬂ MHz on
6 bands. Directly call-
brated. Variable R.F. at-
tenuator audio out
Xtal socket for eallbra-
tion. 220/240V a.c. Brand
new with instructions. 415,
Carr. 37p. Bize 140mm x
216mm X 170mm.

TE22 SINE
GENERATO.
8ine:  20¢/s to
200 kec/s on 4
bands. Bquare:
20c/s to 30 kefs.
QOutput  Iimped-
ance 5,000 ohms.
200/250V a.c.
Supplied brand
new and guaran-
teed with instruc-
tion manual and leads. £17-50. Carr. 374p.

“YAMABISHI"” VARIABLE
VOLTAGE TRANSFORMERS

Excellent quality at low cost. All models—
Input 230v, 50/60 cfs, Variable output

0-260v.
MODEL S-260
GENERAL
PURPOSE
BENCH
MOUNTING

1 amp.
2:6 amp.
5 amp.
8 amp.
10 amp.

Panel mounting
lamp ...
2-5amp ....
Carriage and
Packing Extra

AUTO TRANSFORMERS

0/116/230V. Btep up or step down. Fully
shrouded.

BOW £2-10 P.& P.18p
150W £2:70 P. & P.18p
300W 2360 P.& P.23p
600W £5:25 P.& P.38p

1000W £7:50 P.& P.38p
1600W 210-20 P. & P.43p
2260W #1786 P. & P.50p
BooOwW 23500 P.& P.21

MCA.220 AUTOMATIC
VOLTAGE

STABILISER

Input BRB-125V a.c. or
176-250V a.c. Output 120V
ae. or 240V a.c. 200VA
rating. #£11.87, Post 60p.

P8.200 REGULATED P.8.U.

Solid state. Variable output
§5-20V d.c. up to 2 amp.
Independent meters
monitor voltage and cur-
rent. Output 220/240V,
a.c. Bize 7jin. x uhn X
3iin. 219-85. Post 25p.

P8.1000B REGULATED
POWER BUPPLY

w Solid state. Output 6, 9
or 12V dc. up to 3
amps. Meter to monitor
current. Input 220/240V
a.c. 8lze 4in. % 8}in. x
6}in. £11-87. Post 25p.
£80V/240V SMITHS
BYN NOUS

Built in gearbox. All brand
new and boxed. 30 RPH
i 2 RPH CW; 20 R =

AUTHORITIES, ETC.
Owver 200 ranges in stock—other ranges to order. @uanti
Send for fully illustrated brochure.

T!'PE BW.100 100mm x 80mm Fronts Type ME.B5P., 4iin. x l!in. Fronts

(SEWI] GLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL

Type MR.38P. 1 21/82in. luwa Fromts.
200m,

ty discounts available.

BE
£

26
. 22.85
. 2285
. #2-25
. #2825
. 22:25
5 amp. d.c. .. . #2.86
300V a.c. ... £9.95
VU Meter ... 29,95
£2-25
Tyve ot
8D.830 BBvEmm CSoas
. 2285
. 2825
.. S310|tmA ....... 5 amp. £2-25
.. £810 1-0-1mA ... 10 amp. .. 8225 £2-25
.. £810/9mA ....... 20 amp: a.c.* £3:10(2mA ....... 4225 £2-85
: lOmA ) Tie 30 amp. a.c.* . 8226 £2-30
- ¥ -
10V d.c. :
....... 3-35 | 20V d.c. £2.26 £2:30
-85 | 50V d.c. 21in. square Fronts. 29,25 | 8 Meter imA. $8-80
80 | 300V d.o. ... . £2.25 | VU Meter ... £2.85
15V ae, ....
300V a.c. ...
VU Meter Type MR.45P. 2in. square Fronts.
£9. 5amp. ...... 8240
10V d.c. £2
x 85mm Fronts 20V d.c 40
g 28.90/ vu mm.,. 50V d.c
£3.05 £8.90 300V d.c
£3-00 . 2280 15V d.e
£3-00 . £2:.80 300V d.c. .
£3-00 . £2.80 § Meter ImA. 48+
£2.95 £2.60 VU Meter ... £2-70
£2.90 £2.90 1 amp. a.c.* . £2:40
22.90 £2.90 5 amp, a.c.* . £2:40
29.90 . 2300 10 amp, a.c.* £2-40
28.90 . £3.00] ’.l‘rpelB.dﬂ’ 8}in, x 8}in. Fronts 20 amp. a.c.
£8.90 3.15 . 2870 )10V dc. .... £2-80) 30 amp.
b .00
Type SD.460 46mm x 56-5mm Fronts X g% SEW' BAKELITE
001.4&...‘...,5230 lamp. ...... £8.80 | - 5
St oo MO8 | E gun- g0 fs0 PANEL METERS
g 10 amp. £2-80 L £9.80 Trpe MR.85. 34in. square Fronts.
5V d.c. . £2-80 £9.80 58-80‘ 1 amp, 2260
ig“z ddg g"gg‘ 22.80 2280 5 amp. . !2-%
ol { £2.60 £2:85 . :g_'”
50V d.c. .... 22:80 . 22.80 £3.70
300V dee. ... £2:80 . £2.80 £9.80/ . £2-60
13V a.c. .... 4270 . £2.80 !2»501 . 53
300V a.c. ... £270 . :g‘gg ;ﬁg © $9.80
VU Meter ... £2:90 S : . 28.60
. £2.80 £2.80|
. £2:60 £2.80 £2:80
. £9.80 £2.80 |25, £2.80
. £2:90 .+ £2.80 | 30uA £2.85
. £2:60! 30 amp. a.c.* £2.80 SR04 g.g
‘ i . £2.85
500uA ga
EDUCATIONAL £2.60
METERS | o
Type ~EDAOT. Sise i =8
oy mm X 80mm £8-
“SEW" x 108mm. 5 VU Meter ... 8385
A new range of high 50mV d.c. ... 2280
EDGEWISE METERS quality moving _cofl 100mV d.c. .. 8280
| Instruments deal
Type PE70. 3 17/8%in. x 1 15/8%in. x | tor school experi-
Siin. deep. ments and l; other Type §-80 80mm square Fronts
1,77 . 76 | 500pA. ...... £880) e g T G 4350
:%JI—oO,u.A ﬁw ;;‘0: b ::'2':;::&:r movement s easily accessible to "0 0- DO““ g ﬁ'ﬁ
TOB A i V a.C. 28 | demonstrate internal working. Available
LR ol | oty B 100 °;‘°°“*' 3
BuA,....... S8 1107 dio, - r 4 1+
100pA i 20V d.o, .. 20V duo, ... £8:00
*MOVING IRON— R gougvdd - 0V de. B
10-0-1mA Dual r iV d.e 3
b e COII-HA de. . uﬂﬂmA,'EAdc u-lo‘l amp.d.c. .. 2300 [ 300V a.c. ... 2300
Please add postage A de. . 5V/30V d.c. . £5:10|5 amp. d.c. .. £3:00 | VU Meter .. 2370

POWER RHEOSTATS AR 240 Wide Anle 1ma Moters |

] MW1-6 60mm square £3-97

High quality ceramic construc- MW1-8 80mm square £4-97
tion. Windings embedded in Post extra
vitreous enamel. Heavy duty
brush wiper. Conti rat- |
ing. Wide range ]m-;l.ﬂhble
| ex-stock. Single hole ng,
| #in dia. shafts. Bulk quanti- 230 VOLT A.C
|uu available, 50 CYCLES
85 WATT. 10/25/30/100/230/500/1000/1500 RELAYS
12500 or 5000 ohms. 86p. P 10p.
'sn WATT, lth,anflOO,‘QDO,’ﬁﬂOjlDDD,l?nOO | Brand new. 3 sets of
| or 5000 ohme. £1-35. P changeover contacts at
b amp. rating. 50p each.
'IW wA'n'.lmo.l%monoo,'m.lmuooo Dl Post 10p (100 lots #40)

12500 of

Quantities available.

‘ EXCLUSIVE OF 10% V.A.T.

Practical Electronics
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. £276 each. Post 15p.

m° POCEET
B.la'h-preelslun at low-cost.

anges: D.c. 15V, 1560V,
1,000V (10,000 0.P.V.). A.c.
15V, 150V, 100V (1,000
0.P.V.

).
D.e. Current 150mA. Resls-
tance 100k ohms.
£1-85. Post 15p.

AUDIOTRONIC MODEL ATM.1
Top value 1,000 o.p.v.

pocket multimeter,
Ranges : o,’lﬂ.luﬂf'zaﬂj
1,000V. A.C.and

]).C. Current O-ImA,l

Rsslaumce 0/150 K ohms.
Decibels: -10 to 4-22dB.
Bize: 90 x 80 % 28mm.
Complete with test leads.
£2°50. Post 15p.

MODEL 1002 Testmeter
5,000 0.P.V.
0/3/15/150/300/1,200V d.c.
0/8/30/300/300 V a.c.
0f800LA[300MA

0/10K/1 meg O
Decibels — 10 to 4 16 dB

LT 801 MULTI-
New style 20000
LBV,

multimeter. B['Zn,'
50/260 |/ 500 [ 2,600V
d.e. 10/50{100/500/
1,000V a.c. BOpA[

6K/6 meg ohmas.

250A. —20 to +22dB.
£3-76. Post 20p.
MODEL TH-12

20,000 O.P.V. Overload pro-
tection. Slide switch selector.
0/0-25/2-5{10/ 50 [ 250 / 1,000V
d.c. 0/10/50/250/1,000V a.c,
0/501A[25/250mA d.c. O/SK/
30!(,'3:01(13 meg. —20 to

+ .
2497, Post 15p.

RUSSIAN 22 RANGE MULTIMETER

Model U437 10,000 O.P.V.
A first class versatile In-
instrument manufactured in
U.B.8.R. to the highest
standards. Ranges: 2-5/10/
50/260/500/1,000V d.c. 2:5/
10/50/250/500/1,000V a.c.
D.c. current 100wA[1/10/
1 J1A. Resistance
300 ohms/3/30/300K/3m Q.
Complete with batteries,
test leads, instructions and

sturdy steel carrying case.
OUR PRICE £5-87, Post 26p.

HIOEI MODEL 730X

30,000 0.P.V. Overload pro-
tection.  6/30/60/300/600/
1,200V d.e. 12/60/120/600/
1, 00V a.c. 60uA/30mA/
300 mA. 2K/200K/2 meg.
ohm. —10 to +463dB.

£8-50. Post 15p.

MODEL L1438
Wkﬂfv dc. SkD,’V

0‘6,'3“"130,']20[600\?
0. 3/30/120/600V
5064 60/

1 Meg/10

egl.
—20 to +WdB. u-ﬂ.

Post 12p.

MODEL 500 80,000 0.P.V.

with aﬂl load
T 0/0- 612 5,'201251
100]2501‘500,‘1 000V
0.'25['10,'251’100[2501’500}
1,000V a. e.l " 0504 A [5/50/

mA. Amp. 8
0/60/K/6 Meg./60 Megn.
£8:87, Post paid.

HIOKI IODEI. 780X
50,000 O.P,

48 ranges 0 D 3 to 1,200V d.c.
0-3 to 1, 8.0 X
0-30y 3
0-3K/30 meg ohms.
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TU4812 MULTIMETER

Extremely sturdy instrument
for general electrical use,
0.P.

0/0-8/1- /30/60f 109.!300.'

600/800V d.c. and 75m

g,'ol‘l),lsll 57+ 5,‘30,’60.'15013001

UISOOMA,']. .’IIG,'IDIGOIL’)U

600MA/1-5/6 amp. d.c.

/1 ﬁIlSIﬁO,'lnI]IﬁDOMAI

1:5/6 amp. a.c. 0/2000 /3k/30k0. Accuru:y

Knl!e edge pointer, mirror scale. Complete
with sturdy m;'ué“mrylng case, leads and

instructions. Post 25p.

HIOKI MODEL 700X
100,000 O.P.V. Overload
protection. Mirror scale.
0 3/0-6/1-2/1- 5.'8}'3,'1",’30[60[
120/300/600/1,200V d.c.

é 5)‘1,'8%3,’30,’80[160,‘300{
I?fSO_LL&ISIGfWIMIIDOI?DGnul’
2 Meg/20 Meg chm —20 to
+63dB. £13-50. Post 20p.

GUS GW.SMITH&COD®Rao0)ITD

Tests ICO and B,
Papjnpn. Operates from
AV battery. Complete
with all instructions, ete.
£38-85. Post 20p.

LB4 TRANSISTOR TESTER

Tests PNP or NPN transistors,
Audio indication. Operates
on two 1:5V batteries.

Complete with allinstructions,

ete.
£4-50. Post 20p.

[ODEN HM-350 TBAHEB'NB rn'm
High quality Instrament
to test Reverse Leak
current and D.C. current.
Amplification factor of
NPN, PNP, transistors,
diodes, BCR's, ete, 4" X

43" clear scale meter,
Operates from internal
batteries. Complete with
instructions, leads and
carrying handle, £12- 50.
Post 30p.

MODEL C-7080 EN
Giant Bin mlrmr scale.

20,000 O

DIO 2af1]2 ﬁflo.lnoﬂaﬂ_l
000V d.c. -5/ 1

OIJ‘JJ.IAHIIWIDOJSDGM,'

!0 amp. d.c. 0/2K/200K/

meg.
—20 to +50dB.
413.05. FPost 35p.

rAnges.
n.mafz oudo d 50 [250,'500,'

000V
ano,raomofsuuf 1,000V
DfaO,:.L.AI":ll,’ID /100mA [1/10

mp
0,‘]00 /1/10 am
IGKIMK,'WOK,'ﬁliEGISOHEG
—20 +62dB. £15. Post 25p.

Features  a.c.  ourrent
ranges. 100,/ 0PV,
lnm:r le. Overload

0,‘00%'2 a,'m,lﬁumoo,mow
u,'z 5/10/50/230/500] 1,000V
0)‘10!2.:0;1.\,"’ 5/25/250MA

OIEIJK:“ZMK]?MEG.’ED MEG.
£15. Post. 25p.

10 e ra
—20 +624B.

EAMODEN 72.200
MULTITESTER

High sensitivity tester.
200,000 o.p.v. Overload
protection. wrror scale,
Ranges: 0/0-06/0-3/3/30/

00{1,200V d.c., 0/3/
12/60/300/11,200V  a.c.
0/6uA [1-2mA /120mA |
600mA [12A d.c. 0/12A
a.c. —20 to 463dB. 0/
2k / 200k /2MQ [ 200
MQ. £18-85. Post 30p.

TME LAB TESTER
100,000 0.P.V,

63in scale buzzer
short circuit check.
Sensitivity : 100,000
OPV d.c. 5/Volt a.e.
D.c. volta: 0-5, 2-5,
10, 50, 250, 1,000V.
5 volt,a 10,

250, 500 1,000V. D.c. current: 10.
100j¢4, 10, 100, 500mA, 2:5, 10A. Resistance
1K, 10K, 100K, 10 meg. 100 meg. Decibels:
-—10 to +iﬂd5. Plastic case with carrying
size 7iinx6jinx3fin. £18-85,

P. & P. 25p.

ModelS-100TR MULTIMETER/TRANSISTOR
mznm 100 000 O.P.V.
rror 6/0

i rload protec-
tlon. 0f0- 1‘210 613f121301'120|'
600V d.c. 0/6/30/120/600V a.c.

3 Transistor
measures Alpba, beta and
Ico. Complete with batterjes,
instructions and leads.
£13-50. Post 25p.

MODEL 449A IN
CIRCUIT TRANSIS-
TOR TESTER

Checks true a.c. bela
infout, Checks Icbo.
Checks diodes infout.
Checks 8CR, ete.
Beta HI 10—500 LO
2—50 Ibco 0-5000uA.
220/240V a.c. operation. £17.50. Post 2

MODEL U4311 SUB-STANDARD

MULTI-RANGE VOLT AMMETER
Bensitivity 830 ohms/
Volt a.c. and d.e. Accur-
acy 0-56% d.c. 1% a.e.
Scale length 165mm.
0/300/750uA[1-5/3/7-5]
15/30/75/150/300/
750mA(1:5/3/7-56 amp.
d.c. l]f3,'7'b]15|'30,‘75,'1501
300/750mA [1-5/3]7
amp. a.c. 0,':5[150,'300[
760mV/1:5/3/7-5-15-30/
T5/150/300/750V d.c. 0f
750mV/1-5/3/7-5/15/30/
76/150/300/750V a.c.
Automatic cut out. Bupplied complete with
test leads, manual and test certificates,
£49. Post 50p.

TE-85 VALVE VOLTMETER

28 ranges. D.c, volts
1:5-1,600V a.c. volis
1-5-1,600V. Resistance
up to 1,000 megohma.

200[240Vr B8.C. Opera:
tion. Complete wlth
probe and instructions.
£17-50, Post  $0p.
Additional probes avail-
able: R.F. £212; H.V.

oMQ.

Rnnges 0)0-25/12-5/10/30]
260/1,000V d.c. 0/2:5/10/50/
250/1,000V a.c. 0/2014A/2'5/

IMA d.c. —20 to
0/5k/50k/500k/
M. £14-95.

A.C. VOLTMETER

meg.
01f 003.' 1/- SIIHHI.(I,’BO,' lGO,'
300V. R.M.8, 4cpe.-1-2 Mcfs.

—d0 to +50dB
Bupplied brand new complete
with leads and instructions.
Operation 230V. a.c. #17-50.
Carr. 25p.

TME MODEL 117 F.E.T.
VOLTMETER

Battery-operated, 11
meg input. 26 ranges.
Large 4%in mirror scale.
glae 53in X 4fin x2}in.

€.

sistance up to 2, 000! ohm. Decibels —20 to
+51dB. Complete with leads/instructions.
#17:50. P. & P. 20p.

MODEL L-56 FET
M.

Input impedance 10
meg ohms, 0/0-3/1-2/6/
30/120/800V d.c. 0f3/12/
60/120/600V a.c. 0/120uA
[/120mA d.c. O/1K[100K/
10 meg/100 meg ohms.
215-87, Post 25p.

EAMODEN BID-WO mm‘nor RE-
BISTANCE TES’

Range 0-1, 000
Megohms, 500 Volt.
Battery operated.
Wide range clear
meter 4}° X 4°,
Complete with de-
luxe carrying case, °
batteries, instructions.
£19-85. Post 30p.

BELCO AF-5A BOLID BTATE SINE

SQUARE WAVE C.E. OSCILLATOR
Sine 18-200,000 Hz:
Square 18-50,000
Hz. Output max.
+10dB (10 K ohms)
Operation internal
batteries. Attrac-
tive 2-tone case
T#in X b6in X Z2in.
Price £17-50. Carr.
17p.

CI-5 PULSE OBCILLO-
BCOPE

For display of pulsed and
periodic waveforms in
electronic circuits VERT.
AMP.Bandwidth10MHz.
Sensitivity at 100kHz
V  RMS/mm. 0-1-25;
HOR. AMP. Bandwidth
500kHz. BSensitivity at
100kHz, V RMS8/mm.
0-3-25; Pre-set triggered sweep 1-3,000pusec.;
free running 20-200,000Hz in nine ranges.
Calibrator pips. 220mm X 360mm X
430mm, 115-230V a.c. operation.

239, C:arr, paid.

T0-8 PORTABLE OSCILLOSCOPE

8in tube, ¥ amp. Sensitivity
0-1V p-p/CM. Bandwidth
1-3cps-1-0MHz. Input
imp. 2 meg  25pF X amp.
len.s|tivbty 0-8V. p-p/CM.
Bandwidth 1. SBps-BDGHHz
Input imp. 2 meg O 20pF
Time base. 5 ranges 10cps-
300kHz. Bynchronisation. £
Internal/external. Illuminated scile 140mm
X 215mm X 330mm. Weight 1641b. 220/
240V a.c. Bupplied brand new with hand-
book. 2£47.50, Carr. 50p.

RUSSIAN CI-18 DOUBLE BEAM
OSCILLOSCOPE -

5M.Hz Pass Band. Bep-
Yl and Y2
lmp]laerl. Rectangular
5in X 4in C.R.T. Cali-
brated triggered sweep
from 0-2ufsec to 100
milli-sec per cm. Free
running time base 50 |-
Hz-1MHz. Built-in
time base calibrator and
amplitude calibrator.
Bupplied complete with
all accessories and instruction manual.
£87. Carr. paid.

MODEL AT201
DECADE
ATTENUATOR
Fraqu:m:y
0-200kH.
Awenusturﬂ-llldB
0-1dB step.
Impedance 600

ohms. Max. Input power 30dBm.
8ize 180mm X 90mm X 55mm.
£12-50. Post 37p.

ARF-300 AF/RF
SIGNAL GENERATOR
All transistorised, com-
pact, fully poriable. AF
eine wave 18 Hz to 220
KHz. AF square wave
18 Hz to0 100 KHz. Out-

leads. £29-96. Post 50p

567




EIIIE GW.SMITH &GO (ranio) LT

UNR 30 REC EIVER

4 Bands covering 550k Hz-30MHz.

BFO_Bullt-in Speaker 220/240V
a.c. Brmd new with Instructions,

PRIGE £1 5 75 3’

4 Bands covering 350kHz-30MHz,
FET, 8 Meter. Variable BFO for
BSB. Built-in Bpeaker. Band-
spread. Sensitivity Control. 220/
240V a.c. or 12V d.c, 12} x 4}in
X 7in.Brand new with instructions.

Price £25°00 S5

PRICE

SKYWOOD CX203
RECEIVER

0000000,

sohd state. 5 bands covering 200-
0-

420kHz and to 30MHz.
Illuminated slide rule dial.
Bandspread. Aerial tuning, BFO,

| OUR

AVC, ANL, "'8" meter. AM/CW/
B8 B. Integrated speaker and
phone !ockel. 220/240V a.c. or |

12V d.c.Bize 325 x 266 x 150mm.

Complete with instructions and
ecircuit.
price £32°50 &

LAFAYETTE HA-600
RECEIVER

General coverage 150-400kHz,
550kHz-30MHz. FET front end,
2 mech. fllters, product detecto r.
variable BFO, noise limiter,
Meter Bandspread. RF U;lnA
15[11 - B!In x Biin. 18 Ib. 22
40V r 12V d.c. Brand new

a.c.
'ith inatructlona,

OUR
PRICE

4 bands covering 550kHz-30MHz
continuous and electrical band-
spread on 10, 15, 20, 40 and 80
metres. 8 valve plus 7 dlode
eircuit. 4/8 obm output and phone
jack. BBB-CW. ANL. Variable
BFO. 8 meter. Bep. bandspread
dial. IF frequency 445kHz audio
output 1-6W. Variable RF and
AF gain controle 115/250V a.c.
Bize: . 7in x 13in x 10in  with
instruction manual.

- paiee £49°50 B

| FULL RANGE OF TRIO STOCEED

|
|
|
|

| LOUDSPEAKERS

Model 3850. 13in x
8in with single tweeter
i /crossover. 20-20,000
il Hz. 16W RMS. Avall-

#7285 each. P. & P.

450. 13in x
8in with twin tweetera/
crossover.  §53-13,000
Hz. 8W 8.

ﬁueuh P. & P. 25p.

SPECIAL OFFER!

STEREO

SPEAKERS
Matched pair
of bookshelf
speakers. De
luxe teak
veneered fin-

£12-95 &

HA-10 STEREO HEAD-
PHONE AMPLIFIER

All  sllicon
transistor
amplifier op-
erates from
magnetic,
ceramic or
tuner inputs
with twin stereo headphone out-
puts and separate volume con-
trols for each channel. Operates
from 9V battery. Inpuls oMU/
| 100MU. Output 50M

OUR £5 97 P. & P.

PRICE
MP7 MIXER
PREAMPLIFIER

PRICE

dividualgain

| controls enabling complete mixing

o i PRIGE £

£50°00 & |

TRIO 9R59DS
RECEIVER

Tl

! tion in U.K

| Iacilities. Battery operated.

9}in X bin X 8in, Inputs Mics:
3 %X 3mV 50K ; 2 X 3mV 600 ohm,
Phono meg. 4mV 50K. Phono
ceramic 100mV 1 meg. Output

eanmvmox
8 97 P.&.P

1021 STEREO

LISTENING STATION

For balane-
ing and
gain  selec-
tion of loud-
spks. with
additional

facility for
stereo head-
phone switching. 2 gain controls,

speaker on-off slide switch, stereo |

socketa 6in X 4in x

£2:25 "

HAND HELD 2-WAY

WALKIE TALKIES
Industrial quality in robust metal
cases. Battery operation.” Volume
and squelch controls. Call button
and press to talk button. Tele-
scopic merial. Complete carrying
Cases.

headphone
24in.

OUR
PRICE

2 channel 300mW

£52°50 355 sop.

3 channel 2W.
Pair.
£79-50 235 o5

(Note: Licence required for opera-
<)

able 8 or 15 ohms. | =
| Supplied |

HOMER INTERCOMS
| Ideal for
-2 home,
office,
stores,fac-
tories, etc.

complete

with batteries, cable and free
Instructiona,

2 Btation £12.87, P. & P. 10p.

3 Station 26-25, P. & P. 15p.

| 4 Station 26-82. P. & P. 17p.

FM TUNER CHASSIS

8 TRANSISTOR HIGH QUALITY
TUNER. BIZE ONLY 6in x 4in X

E { 2{in 3 L.F. stages. Double tuned

discriminator. Ample output to
feed most amplifiers. Operates on
9V battery. Coverage 88-108MHz.
Ready built ready for use. Fan-
tastic value for money.

price £5°95 " | P

SH628 STEREO
HEADPHONES

Qutstanding
value. Boft ear-

Complete wilh
iead and stereo
plug.

PRIBE £1 87 7 &'P

| Boft vinyl

DH.088 STEREO

HEADPHONES

De luxe model

with unique 2
waymechanical
units and vol-
ume controls.
20-
Hz.
Gomplate with

atereo jack plug.

OUR
PRICE

£7°97 "6"

Soft  leather

20,000 Hz. 151t colled lead. Brand
New and boxed. (List £9-85).

OUR £6 75P&P

PRICE
4-CHANNEL STERED
£, © HEADPHONES

G3600

covered
head cu-
shion and
earphones
Each ear-
in-

speaker
units. Fit-
ted 24
channel changeover switch, Im-
pedanae 4-16 ohm. Freguency

TE1018 DE-LUXE MONO
|  HIGH IMPEDANCE
HEADSET

20-20,000 Hz. Complete
wlth 151t coiled lead fitted two
|f,ereo plugs.

PRII.‘.E £9 95 " &P

Bensitive L
headset with soft
pada. Imped-
2,600 ohms
600 chms).
Frequency response
200-4,000 Hz.

> e £1°97 75"

LHO2S STEREO

HEADPHONES

Lightweight
headphones
with padded
earpieces. 4~
16 ohma, 20~
20,000 Hz.
Complete
with 6 ft
cord and
plug.

£1 95 P.&P.

| OUR
| PRICE

BH001 HEADSET AND
| BOOM MICROPHONE

Moving

| Headphone

munications
| ete. Gumplate with leads and
l

PRIGE £4 95 P: & 1

coil. |

STEREO
RAS810 15 + 15 watt

il lead d
o a‘xln|c

AKAI BARGAINS

C830 Recorde:
C835/C888 Bpeak
GXC40D Deck
GXC40 Recorde
GXC40T Deck/Re:
GXC46 Deck ...,
GXC46D Dolby De
GXC4B Recnrdzr 22
GXC80D D
GXC85D Dulb)' Deck sues
CARTRIDGE (F. & P. 50p)
CR81 Deck with amps. ..
CR81ID Deck ....
CRSIT Reunrdertﬁeceher £92-75
CRB808B 4 channel Recorder £114-85
CRBODSS 4 chan. Recorder £83-85
TAPE (P. & P. 75p)
4000D8 Deck  ..........
4000D8 Dust Cover

1721L Recorder .
X 5000 Recorder
X201D Deck ..
GX220D Deck
GXa21D ......
GX280D Deck .
(X370 Deck . 4211,
TAPE OASSETTE (P. & P. 751!)
GX1800D Deck £144-50
'APE CARTRIDGE (P. & P. 76p)

2 voeon . $180-76
MICROPHONES (P. & P. 50p)

ADM.II Dynamic (pair) £7-50
agnn Bsnzmns
( 5p)
AAB300 20+20 watt .... £81-95
AABO30 25+25 watt .... £82-50
AABOB0 40+40 watt . ... £117-50
AAB1008 2x 36 or

AX18watk ......... £175-00
AABH00 85465 watt . ... 215050
STEREO AMPLIFIERS
(P. & P. 50p)
AAB200 20+20 watt 26175
AABB00 30+ 30 watt 278-50

AABBOO 45445 watt

STEREO TUNERS (F. . 50p)
AT560 AM/FM £80-50
ATo80 AM/FM £84-50
4-CHANNEL . 50p)
881 8ynthesiser £230-85

CB88 (pair) ......

FERGUSON EXPORT MODELS

[SPECIAL PURCHASE!

L

FERGUSON 3408 STEREO
TUNER AMPLIFIER
Covers FM 88-108 MHz. Five
push button tuning scales. 848
rms. Inputs for stereo

£34-05 |
RAG10 32 + 32 watt £51-96
RAB10 40 4 40 watt 272-85
RA1210 60 + 80 watt 288-85
P. & P. 60p extra. |
AM/FM STEREO R!
RX150 74 4+ 7§ watt £38-95
RX200 10 4 10 watt £48-50
RX400 20 4+ 20 watt 2575
P. & P.75p
watts

NIKKO TRM50
STEREO AMPLIFIER |

17 4+ 17 watts rms. Inputs for

crystal phono,
tuner, tape ete. Dual stereo
speaker outputs. Headphone
socket. Full range of controls.
(Rec. List Price £58:50.)

Price £39°95 "5

magnetic and

Practical Electronics

ic cartridge and tape, etc.
Beparate bass, treble, balance and
volume controls.

24 £31-50

FERGUSDN 3416 STEREO
TAPE DECK

4 track. 7§, 33, 1} 1.p.s. Btereo/

mono record/play. 7in reels.

Inputs for dynamic mikes, radio,

gram. Complete with cover.

Price £41°95 %"

PRICE
July 1973



SAVE UP 10 33':% OR MORE! 1T

RECORD DECK PACKAGES !

Carriage and Packing 758p

Complete units with
cartridge ready wired in
cover.

Btereo
plinth

GARRARD

2025 TC/STAHCD ......
8P25 111/G800 ..
8P25 111/M44E

8P25 111/Mdd-7

8P25 111/M50E

8P25 111 Module

AP76/G800 £23-50
AP76/GSO0E 225-95
AP76/MA4E £24-95
AP76/M65E £85-85
AP76/M75ED £31.70

APO6 Module M?o—ﬁ £30-40
ZERO 1008 Module/M93E £41.85
B.5S.R. McDONALD
SOMBOTM . oooeeeiinnsn
MP80/GBO0 ...... - lllM
MPao,'TPm,tGauo :

0/M44-7 ..., : ns-eo
HT?u,'TPm,'(,suu £18-60 l
GOLDRING J
GL72/G800 ............ £30-90
GL75/G800 .. . £33.80
GL75/GB00E .......... £8876
GOODMAKS
TD100/GB00 Teak ...... $48-85
TD100/G800 White ... ... 24860
LEAK
Delta/M76-6 .......... £48-95
PHILIPS
GAI05/GP200 .......... #1880

GA180/GP200 Teak

PIONEER
PL12D (Less cartridge) .. #31.76
PL15C (Less cartridge) .. 244-85
PL41D (Less nu!r]dge) £104-76
PLEU (Less cartridge) . £08-
............  2110-80
PLA3J5 ................ £61-55
THORENS
TDlﬂOUOrtoton MI1SE
............. 50
TDlﬂﬁ AB“IIOrtulnn M15
e S CRAR 93-95|
mmn
Linton/M44-7 .......... £23.70

2 % Zao;sureo uﬂfPZ&
#15:85. P. & P. 3

2 X Z30/8tereo BWPZE
£18'00. P. & P. 87p.

2 x Zbﬂjﬁmrau 80,’?28
420-25. P.& P. 87p.

Transformer foi PZ8

£3 extra.
Active Filter Unit £4-45,
Project 60 FM Tuner £14-95.
Palrof Q16 Bpeakers £10-70.

Binclair Prn]ece 605
#2097, P.&P.37p.

Binclair Producta in stock:

3
2000/3000 Btereo Tuner, £86

Q830 Speakers, m“plh' P.&P.
60p extra on above ite

Practical Electronics

[ PRIGE £8 50 Ins. 50p

July 1973

RECORD DECKS

Carriage & Packing 50p

B.8.R, McDONALD
Cl14 Mini ..
L129 Mono

mrsnjaaoo i
MP60/TPD1
MP60/TPD2
o v .
HT70/G800
HT70/TPD1
CONNOISSEUR
ROV v wiato v s £9-10 |
D1 C . a5
BD1/BAUS/PinthCover. . £27.60 |
BD2/SAU2/Chasais . ..... £29.70
BDE,'EAU?.’PUnth,‘CaVer £28-50
AERARD
2025 T/C Btereo ........ 26:40 |
8P25 101 .. £8.50
8Pz ILUAcouGPlM Cera- “
SP.!.)jMis-ﬁ . £13.80
..... . 815
SLeon . #1115
8L72B . #1776
SL95B . #85
401 ..... . 288-50
ZERO 100A . £80-80 |
ZERO 1008 _........... £927.95 |
GOLDRING |

P .

I’li.'nth 69,‘72 £56-35

LID £2-70

GL?.: N £223-75

GL75F . £89- ‘

P]lnlh 76 . “.ﬂ

GI.SSIP.IC ............ “9 50
£52:15

%D]?&AB,II]

TD150A/1L
TD160C

PLINTHS AND COVERS |

| Carriage and Packing 50p

Budget B.A.R. .
Budget BP25 etc. .
Budget AP76/Zero 1
Budget 401/arm .
Garrard WB1 ...
Garrard BPC1 .
Garrard
Garrard 8PC4 .
BME2000 Byltem

FFER

4 speed autothanger umit fitted
wlt.h stereo ceramic wbridgn

PRII.‘.E £4 9 Im.mp
SP25 y

WITHACO

GP104

4 speed single record player
fitted with Acos GPl04 stereo

cemmlc cartridge.

'AUDIOTRONIC

|
ACPSBTRACK
CAR PLAYER |

Attractive black and silver finish,

12V neg. earth. Slider controle for

Volume, Tone and alance.

Channel selector button with red |
pilot lamp. Complete with

speakers, mounting brackets and

Instructions.

ONLY £12°50 "5 |

PUSH E

Push button tuning of one LW
and five MW stations of your|
choice. 12V pos. or neg. earth,
Complete with speaker, mounting

| brackeu and Instructions,

| PRItE £8'95 P's‘:pp"

RANGE OF
HIGH QUALITY
EQUIPMENT

ACR 3500
CAR RADIO

Manual tuning of Medium and

Long waves. 12V
earth. Complete

pos,
with

or neg.
apeaker,

mounting brackets and instructions

£6°5

DUR
PRIGE

PEP.

& section, Fully au-
tomatic. 12V d.c.
Extends to approx.
40in. Complete with
switch, all leads
and instructions.

OUR PRICE

£5'95

P. & P. 50p

AUDIOTRONIC

DOLBY ‘B’ NOISE
% REDUCTION UN

Reduce tape hiss by 3dB at
600Hz, 6dB at 1200Hz and 10dB
for all frequencies above 3000Hz.
Bize 16}in x 8in x 3}in. a.c.
00/250V2,

PROCESS TWO

For use with cassette and tape |
recorders. Freq. res. 30Hz— |

| 20kHz—2dB. Off tape monitoring.

Switchable multiplex filter.
Dolby calibration meters.
better than 70dB.
Supplied with test cassetie
tape as required.

P.&P.

Ex: £34 90 "

Two
8/N

or

PR!GE

CABSETTE TAFE EEAD

| OUR
| PRICE

LOW NOISE TAPE CASSETTES

ITS

PROCESS FOUR

For use with semi professional tape

recorders. Freq. res. 30Hz—
20kHz - 2dB. B/N better than
70dB. Full source tape monitoring.
Record/Replay metering. Bwitch-
able multiplex filter. Bupplied
with test tape.

£50°007%"

5 10 25
2190 | £258 | #5099
4185 | 2382 | #8.50
| #2229 | #4438 | #1068
. & 13p

MONATONE
6750 SYSTEM

AM/FM 444 watt stereo tuner
amplifier, Garrard 2025 TJOC,
plinth and cover, stereo cartridge,
pl.ir of matching speakers.

rrice £30°50

Carriage and Packing 21-00

ALBANY HOUSE
AM 108 SYSTEM

848 watt amplifier Garrard 8P25,
plinth and cover, GBOO cartridge,
pair of Medway T138 speakers.

price £52°75
Carriage and Packing £1-26

VAT

All prices are subject to

10% VAT

Order with confidence by
post - but remember to add
10% VAT (10p in the £) to
total value of goods
including carriage/packing
and send cash with order.
PLEASE PRINT NAME &
ADDRESS CLEARLY

{10pin
the £)

SEND LARGE S.A.E. FOR FULL HI-FI DISCOUNT LIST

GWSMITH&ECO(rano)lTD

ALL MAIL ORDERS TO:

11-12, PADDINGTON GREEN, LONDON W2 1LG. Tel:

01-262 6562

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES

CENTRAL LONDON

257'8. Tottenham Court Rd, W.1
10. Tottenham Court Rd, W.1
27.Tottenham Court Rd, W.1
87. Tottenham Court Rd, W.1

21. Oid Compton Stree

3. Lisle Street, W.C.2

Tel
Tel
Tel:
Tel:
Tel
Tel:
Tel
Tel
Tel

01-5800670
01-637 2232
01-636 3715
01-580 3739
01-437 9369
01-437 8204
01-437 9155
01-7239789
01-7236211

382. Edgwa

ESSE
SURREY

152/3. Fleet Street, E.C.4
378. Harrow Road. W.9.

86. South Street, Romford

32, Hill Street, Richmond.

Tel:01-262 03

Tel: 01-7234194
Tel: 01-3532833
Tel: 01-286 9530

Tel: Romford 20218

re, Croydon
. Kingston,

Tel:01-681 3027
Tel:01-546 7845
Tel:01-9481441

ALL BRANCHES OPEN 9 a.m.-6 p.m. MONDAY TO SATURDAY

CREDIT TERMS FOR
CALLERS ( £50 and over)

ALL EQUIPMENT IS
BRAND NEW, FULLY
GUARANTEED AND
OFFERED WITH FULL
AFTER SALES SERVICE

All items and prices
are correct at
22-5-73

but subject to
change without
notice..E. & 0. E,




VALVE MAIL ORDER CO.
SPECIAL EXPRESS MAIL ORDER SERVICE FM TUNE
EXPFG ﬂ’t EDbcP'ali:i;:%llstei T\’.I' l;ﬂ :;;Cdfrﬁﬁ Now IN Us£
s orssls NELSON-JONES
fp 2p ip i 1 4p x 3 . £
1N21 017  AFZ12 100 BYZ10 0-35 0AZ211 032 Zs170 010 Approved parts of this outstanding design (W.W. April
IN33 020 AsY2d 025 pyzi1  09p 0AZ222 045 zaor1 018 1971). Featuring 0-75u4V sensitivity. Mosfet front end.
INB 088 ASY2T 082 vy, ggo OAZ223 045 zno 025 " : : 2
}gggg &28 | :g;gg g:ﬁ DYZ13 0.5 OAZ224 045 | Do 0.25 Ceramic L.F. strip. Triple gang tuning, i}l r.m.s. output level,
INGES 095 ASY3® 088 BYZI5 100 Giiois o5s ZTX107 018 ;un:aEbleIfor pl;a.se.io:ked decoder. Designer's own PC
IN7264 00 ABY50 017 DBYZI6 082 0AZ244 0-98  ZTX108 012 -A.E. please for lists.
Lyt Lo e [ Jizads 028 | arxst0 o012 Solid State Tuning Indicator.
ABY0 ’ ¢ 38 | 7TX304 0-25
18118 016  ASYGs  0-20 il 65 0016 050 . 3
181 ASYE2 085 | CRB1/05 O« ZTX500 0-18 High Performance Decoder also available.
M gl i8GNS oS mme
.28 | A8Z21 5 -50 | 0C20 2 i 8
206371 022  ASZ23 076 | C810B -18 | 0022 0-50 |
b I R R f— PUSH BUTTON VARICAP
AU ' 3 g - .
20417 082 | BCl07 010 DDOOS 018 333 :::g e oae Tuning now available.
Neer  o18| Bogs  oao | DDt 340 1oces  oss o O Six Position push button unit with individual frequency
:gggg o.‘}% ﬂgﬂg gil’l ggg ﬁ ggﬁg 0:80 | 7408 0-20 scales. Teak case and full metalwork matches the Texan
aN7064 018 | BO1IC 0.8 | D5 188 | s amp. Please send for details.
INT0) 063 | Dolis® 088 | GDi: oo 0C T
63 | BC11 | GD12 :
g:‘ﬁ g} gg Egl%l‘ g-% | GET102 -gg gg{:‘f LIGHT EMI ING DIODES (Red)
3 . E g df g
2N1132 0-25 BC125 068 | GET113 020 | oc42 i i i
3N1302 018 | BC126 0.8 | GETINS 018 | 0G4S Improved Type panel or PCB mounting with free mounting
ggi 33 :-;g | ggltg gﬁ ggug »g | ocst clip—clear or black. Order LEDIA. Please add postage.
gg_’i 05 &g l nché ﬁas gg?g :a : 3&3" Monsl.ll_'lggzmin;?ture P‘ﬁiﬂ mounting with radial leads.
BCl48 0 ! 180 | OC4GM 3 stage.
1307 028 BC157 0.5 | GETST5 0.28 | 0046 Order ey il 3 - <
2N1308 BCl38 012 | GETSS0 0-87  0C57 NOW ONLY 35p each with connection data + V.A.T.
2N2147 076 | BC160  0-68 aETasl 8-:: 0058
18 | G 128 | 0059 :
B 3% son sw|ome g oo 7 SEGMENT LED DISPLAY
bl 3 on o Gad R O
gggiow. %g | 1];81‘5:: ::: g%ﬁu »g gots 0-325in Characters 0-9 and nine letters. TTL, DTL
2N2613 088 | BOY3S 0-80 | GJ4M 0.8 | 0074 compatible. ONLY £2:46 each, p.p. |0p. BCD-7Seg Dec
2 045 | BCY30 1.00 | GJ5M 0-28 | OCT5 Driver, £1-30 (+ V.A.T.)
2N2004 020 BCY40 0-50 | GJ7M 087 | 0C76
aN20044 0-25 | BCY42 0-25 | HG1006 050 0OC77
S=e i3 Hioww ek o8 INTEGREX LIMITED, oeer. p.t
4 ' 0C79 . ’ . P.E.
oN2924 088 | BCZ1O  0.85 | MAT101 080 | Ocs1 Q-0 | 747
iNs 018 Bzl sg’n;a;wu 28 | ocain 040 T3 P.O. BOX 45 DERBY DEI ITW
2 121 . ATi21 1M L
2N3054 0-50 | BD123  0.80 | MJEG20 0-87 | OCSIDM 0-18 | 7 Tel.: Repton (0283 89) 3580
076 | BD124 75 | MTE2955 | ocs1z  0-40 | 746
2N3702 010 BDY1l - 1.6 | MJE3055 0-87 | 0C82 -25 | 747"
aN§705 010 BFI115 NKTI28 oCs2Dp 020 | 7472
2N9706 028 BF117  0-50 | NKT129 0-80 | 0Cs3 25 | 7478 14
© -2N3707 012 BF187 025 NKT211 085 0C84  0.85 | 7474 O
9N8708 010  BFi73 085  NKT213 088 oCIl4 038 7475 085 [SINCLAIR IC12
2N8710 010 BFI81 85 | NKT214 016 | 0C122 080 | 7476 045 €200 | KITS FOR ICI2 AND IC
2N8711 010 | BF184 080 | NKT216 087 | 0C123 (.86 | 1480 080 TOMORROW
2N3819 0-36 | BF185 NKT217 085 | 00139 95 | 7482 Except for the power kits-and
aN6027 0-58 | BF194 117 | NKT218 1-18 | 0C140 7483 1-00 speakers all items suit both
2NG6088 088 | BF195  0-15 | NKT219 088 | 0Cl41  0-80 | 7484 080 integrated circuits,
28301 050 | BF198  0-15 | NKT222 020 | 0Clge  0.20 | 7486 045
28804 076 BF197 0-15 | NKT224 0-28 | 0C170 7490 076 DELUXE KIT s
{1} 0-37  BF881 NKT251 084  oC171 80 | 7491aN 1. Includes all parts for the printed
28703 082 BFB98 )-28 | NKT271 0-28 -40 | 7492 75 circuit and volume, bass and treble
AA129 020 BFXI2 -20 | NKT272 0-25 | 0C201 -70 | 7493 076 controls needed to complete the
AAZI? 080 BFX13 -25 | NKT273 0-16 | 00202 )-80 | 7494 -80 mono version £1.45, Stereo version
AAZ13 012 | BFX29 25 | NKT274 0:20 | 00203 .40 7405 80 Max. supply 28Y. Power &W with balance control £3-30.
AC107 087 | BFX30 0.25 | NKT275 0-286 0C204  0-80 7498 -00 RMS. Cor:'crluu with free printed POWER KIT FOR ICI2
AC126 0-20 | BFX35 088 | NKT277 0-20 | 0C206 .78 | 7497 3-25 circuit board and 44-page instruction it e e e S S
ACI27 025 | BFX63 (.50 | NKT278 085 | 0C206  0-80 | 74100 -50 booklet, i po! >
| | =3 28V 0:5A power suppl ﬂ 27, Also
ACI28 00  BFX84 0-25 | NKT301 0-40 | 0C207 -90 | 74107 0-50 Stitable Sinclair PZE £3.97
Aglg? g} BEX8S gg | ﬁﬁ?“ &‘;g | 0cs60 % | pai0 l-gg SWANLEY IC 'rononaog; ¥ nciain oty
ACI88 0 FX86 0.25 | NKT403 0C470  0-30 | 2 f . POWER KIT F
ACY17 -840 BFX87 )-26 | NKT404 0-58  OCP71 -97 | 74118 -00 The World's most pewerful IC TOMORROW
ACY18 -85 BFX88 )-20 NKTGT’? 0-80 | ORP12 0-80 | rll‘19 80 amplifier. Similar to the above but A set of components to construct a
ACY20 080 | BEY1I 128 | NKT17s 088 | Onber 48|41z 188 T R e b | TS A puieer e KV
% 7 2o ’ : 5
ACY21 020 BFY17 025 NKT777 0.8 | 819T .80 | 74123 270 actured for us by a leading semi- ;-QHUDS"EAKlsK‘ F°R A
ACY22 010 BYFIS -85 | 0788 0-88 | 8AC40 -8 | 74141 1-00 conductor company. Supplied with ohm types.
ACY27 025 | BFY10 0-25 | | 8FT308 0.88 | 74145 50 our instructions and a 6-month | £1-45.
AGm i dBio s iRt gw || S S dhed ol | pnsavpuren Kors,
& r g g 810 & for magnetic pickups, mics,
ng:(ll °'ﬂ g;ggg g-g% oﬂ? gn 3 3%231 -fg J "':};":9 '22 SINCLAIR laulPMlN'r .:nun-n;vnﬁ 3 po:?c::g ?q:.;.g.
&Y | % $ (4100 3 tion swite Mono mode -20,
ACY44 -5 | BFY62 028 | OA7S 0-10 | 8X635 40 | 74158 1-58 Stereo model £2-20. Type 2 for
AD140 .80 | BFY58  0-17 | OA74 0-10 | 5X640  0-50 | 74157 2 eeramic ar erystal plltku:! Mone
ADI149 0-50 BFY64 042 | 0A79 010 | §X641  0-55 1 74170 10 &0p. Stereo £1:20.
ADI6l 087 BFY90 085 OASL  0-08 | 5X642° 0.80 | 74174 400 i
oAl o R R StRiEEh e e
o | 5 . 74176 E
AF114 125 | BSX76 015 | 0A90 0-08 | V15/30P 0-50 | 74190 1 i 7 $-DECS AND T-DECS
AFIls 085 BSY28 018 0AS1 007 | vaos0lr 098 | SRR s £3:50 | Sterco 60 £7-80 ‘
AF116 025 | BEY27 0171 0A95 007  va0/201 0-50 | 74192 200 < £6.60 | Z50 . £425
AF117  0-25 | BSYG51 150 | 0A200 O V60/201F 0-76 74103 2-00 AFU £4-30 | PZé £6-40
At 08 nmme oh ol b ol i 88 | | eeenecnctman
3 i . 2 ol% | Teton n 95,
AF124 025 | BTI09/600R | 0A211 080 | X4151 018  iiee 108 Project 60 tuner £16-80.
gﬁ: ?i'g BTY42 &;g gﬁggml’ g.g BEAIEE S G f Ta e EXECUTIV ADIO CHIP TBASSI £1.10
. P 01 0 7 ' C R
AF127 017 | BTY79/100R | 0AZ20z 0.4g | XA101 025 | 74108 480 I CALCULATOR €500 | B wark's mott siiwaced K rerie
AF139  0-80 _ 075 | OAZ203 (-4 | XA162 0-25 chip. Contains RF Amp, oscillator
AF178 056 | BTY79400R | OAZ204 0.30 | XB101 088 o . .o pere PROJECT 60 KIT £2-50 mixer, IF Amps, wide range AG GC
AF179 085 25 | OAZ205 042 | XB102 010 | o profile Our extremely popular kit contains | circuitry and voltage stabiliser.
AF180 o052 | BY100 -15 | 0AZ206 042 | xB10s 025 14 pin DIL the extra eapacitors, din plugs and With data £2-10. Send 5.A.E. for free
AF181 042 | BY126 16 | OAZ207 047 | ypyqq  pgg | PP 015 sockets, cables and fuseholder leafler. Kit of resistors, capacitors
g%ﬁ& 2-;2 E;ig; ’:é: l gigggg g:g XB121 048 | 16 pin DIL needed to complete Project 60. and IF filters £1-75 extra.
AFZI1 060 ' BY213 0-25' 0AZ210 032 | ZR24  0-68 | 017
| f _ SWANLEY ELECTRONICS
: Rt Thes St Trcaitios S Clind St § e ¥ 32 Goldsel Road . Swanley - Kent BR8 8EZ
. S e e Po: ] r item. _Please add 10% extrl to total :nst of order for VAT.
Terms CW.O. only  Tel. 01677 2424.7 Oty colaforders from. schools, eecs walcome. . Full lits 10p post rse.
All orders subject to V.A.T. at 109, rate. This must be added to Send 5.A.E. for free 8-page book on IC TéHORROW. IC12 kits and TBASSI.
the total order including postage.
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ANOTHER GREAT SHOPERTUNITIES SCOOP!

YES, “YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"”! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then—now get
the fantastic ASTRAD 17 and SEE for yourself that the
incredible Russians have done it all NOW! It's the radio
perfectionist’s m come true! THIS ONE SUPE|
SEDES ALL EARLIER MODELS! It will probably make
your present radio seem like a ‘“crystal "1 Complete with
optional battery eliminator for both battery and mains use! We're
almost giving them away at only £18- mere fraction of
even today’s Russian miracle price! We challenge you to
compare performance and value with £80 radios! % Send quickly,
test on 7 day mail order appro. from receipt of goods—refund
if not delighted,. Elegant black and chrome finish facia, set in
fabulous Cal t built case—constructed of fine Russian
hardwood beautiful Teak Veneer finish—prevents vibra-
tion, ensures purer and sweeter tone than ever! Volume
controlled from a whisper to a roar that would fill a hall! Much
wider band spread, for absolute “pin-point” station selection!
Plus "MAGIC EYE" tuning level indicator for ultra perfect
tuning sensitivity! Yes, the Russians have surpassed themselves,
proving again their fantastic ability in the field of electronics and
brilliantly reflecting their advanced micro-circuitry techniques in
the field of space communications. Yes, EYERY WAVEBAND
instantly at your fingertips including Standard Long, Medium,
Short and Ultra Short Waves to cover the four corners of
the earth during 24 hours a day including all normal trans-
missions. VHF: FM/USW, AM: LW, MW, SW, gets, locally,
local and new stations not yet operational, and messages
from all over the world! Expensive TURRET TUNER side
control waveband selection unit (as used on expensive T.V.'s!)
Every waveband clicks into position giving incredible ease of station
tuning! Genuine push-pull output! ONJOFF volume and separate
Treble and Bass tone controls for utter perfection of reproduction
and tone! Press-button dialillumination! Take itanywhere—
runs economically on standard batteries or direct through battery
eliminatar from 220/240V AC mains supply. Internal ferrite rod
aerial plus built-in “rotatable” telescopic aerial extending to 39in )
approx. It's also a fabulous CAR RADIO. Can also be used
through extension amplifier, tape recorder or public address
system. SIZE I4in x 10tin x 4{in overall approx. Magnificently de-
signed, made to give years of perfect service. (UK. service facilities
and spares available for years and years to come, if ever necessaryl).
With WRITTEN GUARANTEE, manual with simple operating
instructions and circuit diagram. PLUS Ultra sensitive earphone for
personal listening. OMNLY £18.50 (with mains/battery eliminator .
£2:25 extra). BOX, POST, ETC. 45p—NO MORE TO PAY! p
BUT WAIT, for only 75p extra you get the sensational
“COMPUTERISED” WORLD TUNING GUIDE (it enables v
you to time, pi int and get transmissi the whole world over—
even a child can do it in a flash—it even lets you know when to
tune into the U.K,, when abroad, NO GUESSING! NO MES- A
SING! PLUS Standard ‘longlife’ batteries. (Sorry—We
cannot change these new radios for any earlier model purchased.)
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Shopertunities “thunder” ahead with an offer that's FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest sen-
sation in the world of sound! First-class makers! Fabulous VHF, AM/FM
Radioc AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or mains. (Simply plug in the 220/240V AC line cord.)
Record and play back anything, anywhere! RECOMMENDED RETAIL
PRICE GENUINELY “1! WE OFFER AT ALMOST HALF PRICE!
Wonderful features: % Press-button Keyboard Control P

MASTER SWITCH CONTROL! “MAGIC EYE"” Battery
check/recording level indicator or built-in automatic Leveller!
rate ONJ/OFF and HI-LO volume controls! % Heavy duty built-in
speaker! < Earphone (for perscnal listening or “monitoring”) and extension
speaker lntk.nr % Remote control micropho % Built-in swivel
telescopic extension aerial (24in approx.)! Magnificently made case
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60,
90 or 120-minute Cassette Tapes, obrainable everywhere. the amazing
built-in full circuit VHF, AM/FM Radio gives you superb clarity of tone, in-
credible station selection. Unique rotating Station Selector Dial—gets, locally,
city and regional stations in every part of the country, plus B.B.C. National, YHF,
Picks up dozens of foreign stations. Fabulous in your car! You could pay £ £ £'s
more for a Car Radio or Car Cassette player ALONE! £22-40, carr. etc., 39p.
—_ MORE TO PAY! C pl with si le instr i reamote
control microphone with on/off switch and microphone stand. WITH
WRITTEN GUARANTEE. 5end quickly, test on 7 day mail order appro.
from receipt of goods—refund if not delighted. Or call. . .

BONUS OFFER: Batteries and Cassette Tape 28p extra if required.
CALLERS: ACCESS& BARCLAYCARDS ACCEPTEDATBOTHSTORES

SHOPE NITI

S LTD.

srANONEW AC/DC BATTERY/MAINS

cceffe

With remote
control
microphone,

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de-luxe portable BATTERY/MAINS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £11:76! Due to our cut price we
cannot name ﬁl:st-clas; makers—but rest assured you'res getting one of the
BEST! Expensive “PIANO KEYBOARD"” CONTROL PANEL (or latest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL,
No fiddling with awkward tape and reels, just "“slap-in" a cassette and off you
go! (Takes 30, 60, or 90 minute standard cassette tapes obtainable every-
where). Amazing performance ensures perfect tapings and superb reproduction|
Remote control microphone. Rapid Rewind! Fast forward! Beautiful tone from
a whisper to a roar! Completely self contained—record anywhere, indoors
or out! Runs on standard batteries AND 220/240V AC mains. Separate
jacks for remote control microphone, etc. Size 94in x 5in x 24in approx. Design
can vary slightly. With carry handle. WRITTEN GUARANTEE and full instruc-
tions. (Recommended selling price £26-97!) OUR PRICE ONLY £11.76, post,
etc. 34p—NO MORE TO PAY! % Send quickly, test on 7 day mail order
appro. from receipt of goods—refund if not delighted. Or call at eicher of
our stores.

BONUS OFFER:—Cassette tape, standard batteries AND Microphone
stand 55p extra if requir.

rErder by post to Uxbridge Road address or call at either store,

Iaargaina galore at both stores.—(COMMERCIAL TRAVELLERS PLEASE'
NOTE: Merchandising office at Holborn Store.)

Dept. PE/30, 164 UXBRIDGE RD. (facing Shepherds Bush Green),
LONDON WI1 8A@. (Thurs. |, Fri. 7). Also at 37/39 HIGH
HOLBORN (ﬂ;pnsi:e Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.) BOT OPEN MON. T SAT. 9 A.M. TILL 6 P.M.
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* NO EXTERNAL COMPONENTS

** MECHANICALLY & ELECTRICALLY
ROBUST

* INTEGRAL HEATSINK
* HERMETICALLY SEALED UNIT
% ATTRACTIVE APPEARANCE
= LOW COST
# BRITISH BUILT

With the development of the HY200, ILP bring you the first COMPLETE Hybrid Power
Amplifier.

COMPLETE: because the HY200 uses no external components!
COMPLETE: because the HY200 is its own heatsink!

By the use of integrated circuit technique, using 27 transistors, the HY200 achieves total
componert integration. The use of specially developed high thermally conductive alloy
and encapsulant is responsible for its compact size and robust nature.

The module is protected by the generous design of the output circuit, incorporating
25amp transistors. A fuse in the speaker line completes protection.

Only 5 connections are provided, input, output, power lines and earth.

OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT IMPEDANCE:
10k2, INPUT SENSITIVITY: ODbm (0-775volt RMS). LOAD IMPEDANCE: 4-16%,
TOTAL HARMONIC DISTORTION: less than 0-1% at 100 watts, typically 0:05%.
SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE:
10Hz-50KHz +1Db. SUPPLY VOLTAGE: +45volts. APPLICATIONS: P.A,, Disco,
Groups, Hi-Fi, Industrial. PRICE: £14-90 inc. VAT & P&P. Trade applications welcomed.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT
CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable.
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ANOTHER SENSE

s month we break new ground in applied electronics. Most
TH:)I‘ the characteristic human senses can be simulated in some
fashion by electronic means, but smell and taste are much more
difficult for non-biological systems to imitate. Only just
recently has it become possible to simulate in some degree the
sense of smell without complex and costly chemical devices.
This is due to a newly developed semiconductor transducer
which responds to the presence of molecules carried in the air.

This particular kind of transducer is a valuable and timely
addition to the field of instrumentation and control. Its
appearance is especially relevant in these days of public
consciousness about the environment and concern for a curb on
all objectionable and harmful pollution of the atmosphere.
Electronics is now equipped to wage an increasingly effective
part in the battle of the environment.

Considering the actual trandsucer itself: now that it has been
realised, the gas and vapour detector seems quite simple and
rudimentary in its practical form. This apparent simplicity (a
common enough outward characteristic of many solid state
devices) should not give cause to underestimate the technical
achievement it represents. Although the powers of discrimi-
nation between different vapours and odours are limited, this
transducer is obviously but the first in a series of devices of ever
increasing sensitivity and selectivity that will appear in due
course. In a wider context the emergence of such a device must
be recognised as but one reward frorh a continuing process of
exploration into semiconductor materials which has followed in
the wake of the original transistor breakthrough of 25 years ago.
This research, conducted on a world wide basis, frequently gives
birth to new devices and these largely constitute the power and
strength behind electronics, particularly when they enable this
technology to penetrate and influence other fields.

With the creation of a kind of electronic nose, interest is
likely to be directed towards a simulation of the human taste
buds. This, we are given to understand, is a rather more
formidable problem. But problems involving -electronics
usually do find their solution, as suggested in the previous
paragraph.

Finally, a slight digression in order to discuss a (not too
serious) question of terminology. There are some who might
question the propriety of applying biological descriptions to
inanimate devices or equipments. True, we have the out-
standing example of the poor old computer which has long
suffered from the over-generous honour accorded it by the
popular title “electronic brain’>. We could be strictly objective
and refer to this month’s feature project as simply a gas and
vapour detector. However, “electronic nose’” seems a rather
apt and certainly more colourful description for this unusual
innovation in the home constructor field. Its applications are
serious enough, however, as will soon be appreciated.—F.E.B.
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THIS battery operated instrument is designed around
a new type of semiconductor sensor which responds
to certain gases, vapours, and smoke particles. The
sensor cannot distinguish between different smells
but it does allow an assessment to be made of -the
relative concentration of a contaminant in air. Applica-
tions include breathalyser, fuel vapour and firedamp
detector,- air pollution meter, paint dryness indicator,
and gas leak locator.

The electronic nose has a meter readout scaled in
arbitrary units of 0-3 and 0-10, as well as an audible
indicator giving a note of rising pitch proportional to
gas or smoke intake. As a rough indication of sen-
sitivity, a measurable response is obtained from 1 cubic
millimetre of alcohol evaporated in a volume of air
the size of a tea-chest, this is approximately 10,000
times less than the concentration needed to form an
explosive mixture.

SEMICONDUCTOR GAS SENSOR (SGS)

The gas sensor consists of two heating filaments
embedded in an n-type semiconductor chip, see Fig. 1.
Only one filament is used for heating the chip, the
other merely serving as an ohmic contact. Gas or
smoke impurities reduce the intrinsic resistance of the
chip, as measured between the two heating filaments,
and chip heat determines the rate at which an impurity
is absorbed and deabsorbed.

The Japanese manufacturers of the gas sensing
device used in this article are not very informative on
the working principle involved, but an educated guess
is that the semiconductor chip undergoes temporary
doping in the presence of air impurities, and this
lowers intrinsic resistance in the same way as it does
with other types of semiconductor. Heat is required to
convect the impurity through the porous structure of
the chip, and for deabsorption when the source of
contamination is removed.

Heater requirements are around 1-2V maximum at
750 milliamps, and the device runs warm to the touch.
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The chip is non-polarised and will conduct in either
direction. Chip resistance is in the range 10 to 50
kilohms in clean air, falling to less than 1 kilohm in the
presence of moderate concentrations of gases such as
hydrogen, carbon monoxide, methane, propane, coal
gas, and the vapours from alcohol, petrol, acetone, etc.
A whiff of tobacco smoke is also sufficient to cause a
similar resistance change.

BASIC CIRCUIT

Fig. 2 shows the basic circuit of the electronic nose,
where the voltage across the SGS chip is compared with
a fixed voltage at the junction of R1 and R2. In the
absence of an air contaminant, VR1 is adjusted so that
both voltages are equal and the meter reads zero.

When gas or smoke is detected, the chip resistance
decreases and “pulls down” the voltage at the junction
of H2 and VRI slider, thus causing the voltmeter to
display a reading. Tests indicate that the resulting
meter reading is linearly related to contaminant
concentration.

With its balanced configuration, the Fig. 2 circuit is
insensitive to small changes in the voltage of battery B2;
when the reference voltage drops, so does the voltage
across the chip, by a corresponding amount.

RESPONSE TIME

The response of the Fig. 2 circuit, to the sudden
application and removal of a “smell”’, is shown by the

1
(\_
Chip resistance

measured between
filaments

Fig. 1. Construction of the semiconductor gas
sensor

Viep ~Reference voltage
VSGS-anlnqt accross SG5 chip

R1 VR1
V) % v
bt N/ g B2
o i
[ —
L}
Hz
AT
A2 ' d Y
Hi 12y T
S |

Fig. 2. Basic circuit of the electronic nose
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graph of Fig. 3. Absorption time is about two seconds
and complete deabsorption takes about 80 seconds.
However, when the instrument is employed merely for
tracing the source of a contaminant, and nof for
measurements, there is no need to wait for complete
deabsorption.

COMPLETE CIRCUIT

In the complete circuit of the nose, Fig. 4, a reference
voltage is provided, as before, by R1 and R2, and VR1
adjusts meter zero. The sensor is contained in a small
probe and leads connecting to the measuring circuit via
plug and socket PL1 and SKI,

A 100zA meter movement, with two switch selected
series resistors R3 and R4, is used as a voltmeter in
Fig. 4. Because the voltmeter places a significant
load on the circuit, particularly when switched to the
0-3 range, the values of R3 and R4 are compensated
to give a true relationship between ranges. In the
0-10 S1 position, meter full scale is represented by 4V.

Voltage controlled oscillator TR1 and TR2 gives an
audible indication of changes in SGS resistance.
VR2 sets the oscillator frequency to zero when the
meter reading is zero. When SGS resistance decreases,
the voltage across VR2 slider and the positive supply
rail increases, thus applying a bias current to TR1
base. CI charges up via TRI and RS at a rate depend-
ent on the TR1 bias current,.

x
2
2

Seconds

Fig. 3. Gas sensor response time graph
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At the threshold voltage of the unijunction transistor
TR2, C1 is rapidly discharged through the loudspeaker
LS1 to give an audible “'click”. For a small decrease
in chip resistance, the audible indicator clicks like a
Geiger counter, but if the chip resistance continues to
decrease the clicks will run together to form a note of
rising pitch which is related to the meter reading.

_Battery Bl in Fig. 4 is a Ul4 gas lighter cell of
nominal 1-:5V. When loaded by the SGS heater, the
internal resistance of the cell, plus the small resistance
presented by interconnecting wiring, will give a voltage
drop of around 0-3V, thus only 1-2V is finally applied
to heater HI.

A reduction of heater voltage as Bl ages will increase
absorption and deabsorption times, but will not
materially affect calibration accuracy. Life of a Ul4
will -be approximately | week when the instrument is
used for two to three hours per day.

CIRCUIT BOARD CONSTRUCTION

Transistors, fixed resistors, and capacitor Cl are
mounted on a 1'9in by I-5in piece of 0:-lin matrix
plain circuit board, see Fig. 5. Insert terminal pins in
the positions shown, so that they project from the
underside of the board, then component leads can be
pushed through and soldered to the pins, or other
component leads. The unused portion of the circuit
board is used for mounting purposes.

FRONT PANEL CONSTRUCTION

Front panel layout is shown in Fig. 6, and the photo-
graphs, but this will depend to some extent on the size
of meter used.

Position the loudspeaker in the top left-hand corner
at the back of the panel and draw round it with a
pencil. Find the best position for MEI, to clear LSI
and Bl, and mark this out. Next draw in hole centres
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Fig. 4. Complete circuit of the electronic nose

for the controls, leaving a clear space above VR1 and
VR2 for a short section cut from a plastic clip of the
type used to hang posters, this makes an ideal circuit
board mount.

Drill and cut all holes, including a loudspeaker
aperture shaped to suit the space available, and apply
lettering to the front of the panel. If VR1 and VR2
are miniature printed circuit mounting knob pre-sets,
these can be glued to the front panel, along with the
circuit board mounting clip, loudspeaker gauze, and
loudspeaker. It is best to employ a semi-flexible glue
as this will allow components to be prised off for
replacement.

BOX AND BATTERY MOUNT

The Ul4 cell for Bl is held by a spring steel clip
which is bolted to the back of the box and serves as the
negative connection. A strip of brass makes contact
with the positive battery pole. If the box is made of
metal, the brass strip should, of course, be insulated
from the box. A simple metal clip serves to hold B2
in position. b

PROBE DETAILS

Details of the sensor probe are given in Fig. 7.
The probe lead should not be more than 1 metre long,
and all solder connections should be really secure, to
minimise heater voltage drop. Try to avoid contaminat-
ing the SGS gauze with any material which might
influence chip resistance, such as glue or paint. Hl
and H2 heater pins are interchangeable.

ADJUSTMENT AND TESTING

Set VR1 and VR2 to the mid-position, S1 to the
0-10 range, and switch on. The meter pointer should
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COMPONENTS . . .

Resistors

4700

3-9kQ

10k Q 2% metal oxide

39k Q 29, metal oxide

1kQ

1kQ

All 10% +W except where stated

82_|

Potentiometers -

32; }ggﬁ)} miniature knob presets

8
Capacitor
C1 0-22uF

Transistors

TR1 BC477 or 2N3906
TR2 TIS43
Sensor
SGS1 Semiconductor gas sensor
(available from Trampus Electronix,
P.O. Box 29, Bracknell, Berks.)
Meter
ME1 100uA f.s.d.
Batteries
B1° U14 15V gaslighter
B2 PP69V
Loudspeaker
LS1 24in dia, 8Q
Switches
S1 Miniature single pole toggle

S2 D.P.D.T. slide

Plug and Socket
PL1 3-way DIN
SK1 3-way DIN

Miscellaneous :
Plain 0-1in matrix board 1-9in % 1-5in. Terminal

+ve |

pins. 2A 3-core mains cable, 1 metre. Con-
necting wire.
st
i
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Fig. 5. Layout of the components on the
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Fig. 6. Front panel interwiring details

touch the zero stop and then rise quickly to beyond
full scale, accompanied by a note of rising pitch from
the loudspeaker. After about a minute, the meter
reading and audio note will begin to decline as the SGS
decontaminates. Because absorption takes place
when the SGS is not in use, and reaches a high level,
five minutes should be allowed for initial warm up
and complete deabsorption when the instrument is
first switched on.

Now trim VR1 for a reading of 0-2 on the 0-3 range -
and adjust VR2 for a series of slowly repeated clicks
from the loudspeaker, these should cease when the
meter is zeroed.

After the initial warm up period the meter zero
reading should remain reasonably stable, but remember
that the SGS can detect slight traces of smoke and
other contaminants in an ordinary room so some
fluctuation just above zero will occur. In the event of
erratic meter readings, the wiring between Bl and H1 -
should be suspected.

Out of doors, and in strong draughts, the meter
reading may drop below zero due to cooling of the
semiconductor chip, this effect can be minimised by
enclosing the probe in a simple windshield.

565 pin connections

imetre of 1A 3 core
mains lea

SGS5 retained by wrapping of
self adhesive tape

Inurna mmccl'mm

Fig. 7. Details of the sensor probe
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Photograph of the rear of the front panel showing
Veroboard and meter connections

To test the nose, move the probe near to an open
bottle of methylated spirits or blow smoke at the sensor
gauze.

APPLICATIONS

If the probe is gently breathed upon one or two
hours after drinking a pint of beer, this should be
sufficient to cause a reading of 10. The nose can there-
fore act as an ultra-sensitive breathalyser.” Similarly,
it may be possible to assess the alcoholic content of
drinks by placing the sensor at a fixed distance from a
sample of given volume and temperature.

Minor gas leaks from cigarette lighters, camping
stoves, and domestic cookers are readily detected, with
the aid of the audible indicator, as are fumes from
storage batteries and many volatile chemicals. The
electronic nose is particularly useful for detecting
odourless gases.

When placed near the exhaust of an internal com-
bustion engine, the SGS will respond to carbon
monoxide, as well as oil fumes and unburnt fuel, so the
reading obtained can be taken as a general measure of
engine tune and condition. Howeyver, for really accurate
results, the exhaust gases should be captured in a bottle
or can, the contents of which are “‘sniffed’” in a draught
free environment.

For air pollution measurements, the instrument
should first be zeroed in a clean air zone, preferably
out in the country, and then be taken to the area to be
tested. Alternatively, comparative readings can be
taken in a city environment by adjusting the meter to
read 1 unit instead of zero. A high reading does not
necessarily suggest serious pollution as this could be
caused by a wide range of harmless volatiles, such as
perfumes and deodorants!

578

....BATTLE GHESS

Expand your concept of Chess by introducing
realistic “'Battle’’ conditions into the game. Using
simple electronic concepts Battle Chess avoids the
boredom of Chess played as a court intrigue and takes
it into the realms of the military struggle, where
factors such as the strength of a piece, its dl:_stance
from its fellows, morale of a side, are all considered
in each individual conflict

AUDIO COMPRESSOR....

The Audio Compressor is a unit which gives a
constant output level for a wide range of input levels.

It eliminates the need for constant level adjustment
when using a microphone with a tape recorder and
can also be used with amateur transmitting equipment
to avoid the possibility of overmodulation

MEGOHMMETER...

Both the home electrician and the electronics
experimenter will find uses for this simple to build
high voltage megohmmeter.

Around the home it can be used to check wiring
systems, or to detect dampness in walls. In el_ac-
tronics it can be used to locate poor insulation which
could cause trouble in high impedance circuits

SYNTHESISER-7
Ring Modulator and Spring Line Amplifier

The ring modulator enables you to create unique
exciting space-age sounds within the range of
25Hz-20kHz.

PRACTICAL

ELECTRONICS

AUGUST ISSUE ON SALE JULY 13, 1973
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" in the news.

FRANK W DE

OUTER HEBRIDES ACTIVITY

In aeruspace acnvmes the more
glamorous and spectacular events
command most attention.
is that other very important projects
are proceeding which seldom appear
One is the work that
goes on at South Uist in the outer
Hebrides. i :

In one day during April this year
seven British Perrel rockets were
Iaunchedg_ This is the first time that
more than three launches a day have
been made. Each rocket carried a

. payload constructed at the Science

Research Council’s Radio and Space
Research Station at Slough.

The object of the launchings was to
study the ionisation of the atmosphere
above 60km (40 miles) altitude. The
experimental - data gained  will
demonstrate the development of the
D-region of the ionosphere through a

day which will assist the checking of

the theoretical work in progress at
the research station.

e i =
o

= i s - i i

The fact -

.

‘Each payload carried a number of

experiments dealing with:—

1. Measurements of the electron |

concentration and the collision
frequency of the eléctrons due
to Faraday rotation
differential absorption at three

i radlo frequencies. .
These frcquenc:es :

to the mcket”

2. Measurements of
concentration fine structure

using a Langmuir probe
b designed for this special
= purpose. . :

3. Measurement of the 1ntensny
of the solar ultraviolet radia-

I?r'acticé! Electronics . July 1973

and

are
transmitted from the ground

electron -

tion at 1216A (the Lyman
alpha region) and the con-
centration of  molecular
oxygen as a result of the
atmospheric absorption of
this frequency of radiation.

. The measurement of X-rays
from the Sun in the range
2-8 Angstrom units.

5. A new experiment which was
developed in collaboration
with the Max Planck institute
at Lindau, West Germany and
the University College of
Wales at Aberystwyth, to

© measure the concentration of
atomic oxygen in the iono-
sphere by the manner in
which corrosion takés place of
thin silver film..

. The housekeeping functions
of the vehicle, that is, the
attitude of the rocket to the
Sun, the slant range of the
rocket from the Ilaunching
site, the instrumentation of
temperature etc.

EXERCISE ACHIEVED

The rockets all reached alfitudes of

some 140km (90 miles) and measure-
ments were transmitted by each
rocket to the ground station: on
South Uist and recorded on tape.
The data shows that the objects of
the exercise have been achieved
although some problems were met,
such as postponements due to gale
force winds and spectacular, though
from the project point of view un-
wanted, aurora displays.: The per-
formance of this rocket,
74 inches in diameter and nine feet
lonig, has shown that it can be safely
launched in near gale force winds:
The project scientist Dr P. H. G.
Dickinson of RSRS has praised the

which is_

 SOVIET ! SATELLITES :
" The Soviet Union launched more

support he has received from the U:K., -

Atomic Energy Authority and from
the Army which was responsible for
the safety of the range and the
surveillance radar oh St Kilda.
The Skyplark rocket was designed
and made by Bristol Aerojet.

ARGENTINA AND THE
SKYLARK

- Two test firings have been carried
out by a British team for the Argentine
government. This is an attempt to

use Skylark as an Earth resources

rocket with the aim at finding a
cheaper method of carrying out such
Surveys. = .

A combined team from the British :
Aircraft. Corporation and the Royal

Aircraft Establishment, Farnborough,

- = -

i ; W
: e i
e e =

s o
launched the rockets from a trans-
“ portable lgqnch§f to_a height in
excess of 240km. The payloads
_consisted of four cameras with
The descent of the payload was by
. parachute.
Recovery was very rapnd as h&r—
copters were used.
: Some 640 photographs

Argentina. The pictures will be

analysed by teams from Reading

* University and the Instituto Nacional

de Technologia Agropechuana of
' Argentina. -

The valuation made will be in

i

than three times the number of
Cosmos photo-reconnaissance satel-

obtained taking in a large part o

_terms of land use and crop ig\{t_mtury .
: = i i e TN

different lenses and different films. .

lites than the United States during

1972. In spite of this only 25 per cent
more time was logged by the U.S.S.R.
amounting to 366 days, compared
with 295 days for the United States,

- which used only eight satellites.

It would appear that there was

some acceleration of effort after the

international agreement wa‘s sugned
Eighty per cent of the satellites were

of an advanced design with the pro- .
vision of & rocket that can be vernier

controlled which makes it possible to

direct the satellite over a specific

target.

The cameras used are probably of

high resolution and narrow angle to
get greater detail.
The satellites are not _lLlSt used for

. mapping strategical situated industrial

plants. There is a more practical use
for them. Two of the satellites were
. launched at 81 degree orbits and used
to check ice packs and sea lanes.
Another satellite enabled information
about the conditions to be applied to
the sea routes with the result that a

flotilla of ice breakers and cargo

vessels were able to make a safe trip
from the Yenisei river to Murmansk.
The U.S.S.R. attnbute the success to

the availability of accurate informa-

tion from the satellites,

- T

. _ i
PIONEER

The second Jupiter probe, Pioneer
G. is now on its way. It will take
over from Pioneer 10 if that vehicle

should have difficulty when m the E

vicinity of Jupiter.

3?!"

o

The conditions there could be such

that high level radiation coul damage
the spacecraft. If howewer, the fly-by
is successful the second vehicle will
- have a slightly different programme,
Pioneer G or Pioneer 11 as it will be
known will approach w:thm 27,000
miles of the giant planet. e

.
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THE amplifier to be described was designed to serve
as a general purpose unit for a wide range of
applications. It may be used, for example, between a
signal source and a power amplifier to increase sensi-
tivity, as an a.c. coupled oscilloscope preamplifier, a
monitor amplifier to feed a crystal earpiece directly, or
as an impedance matching device for coupling a
crystal or ceramic pickup or a crystal microphone to an
amplifier having a low input impedance.

In order to make the amplifier as versatile as possible,
it was decided that a variable gain of up to 50dB was
required together with a wide band width and high
input and low output impedances. It should also have
a low power consumption so that it may be run from
batteries, making it self contained.

CIRCUIT DESCRIPTION

The complete circuit is shown in Fig. 1. In order to
obtain a high input resistance, use of a field effect
transistor is made in the first stage. Unlike a bipolar
(conventional) transistor, that is a voltage operated
device drawing very little current from the input signal.
The current flowing between the source and drain
terminals is varied by the voltage between the gate (the
third terminal) and the source.

This varying current is fed to the base of a p-n-p
transistor, TR2, comprising the second stage.

Since it is desirable to apply negative feedback to the
source of TRI in order to accurately determine the gain
and widen the frequency response, the open loop gain
(i.e. the gain before feedback is applied) should be
above 3,000 for a closed loop gain of 50dB. Although
the phase shift between TR1 source and TR2 collector
is the required 180 degrees (TR2 having provided this),
the gain provided would be much less than 1,000 if TR2
was given a simple resistor as a collector load. Another
common emitter stage cannot be used as it would
provide an extra 180 degree phase shift, making the
feedback positive; an emitter follower, TR3, has
therefore been used.

As this can provide no voltage gain by itself, R9,
the collector load of TR2, has been bootstrapped by C4.
This makes R9 appear to be in parallel with TR3
emitter-base junction, and since the effective resistance
of this is lower than R9, most of TR2 collector
signal current flows through TR3, giving rise to an
amplified collector/emitter current in TR3 which flows
through R12, developing an output voltage across it.

580 -

awitched Gain
Preamplifier

By D. Crocker

The overall effect of the emitter follower TR3 and
bootstrapped resistor R9 is to make the collector load
resistance of TR2 very high, so that TR2 gives a high
voltage gain.

FEEDBACK

Negative feedback is applied from the output to
TR1 source through R11. As well as enabling the gain
to be varied, this stabilises d.c. conditions throughout
the amplifier and reduces its output impedance.
When S1 is set for unity gain (0dB), full negative
feedback is applied; for higher gains resistors R4 to
R8 are switched in to reduce the amount of feedback.
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For an amplifier of this sort, the gain is given by the

formula

G=‘:‘%iﬁn—‘%ﬁ ifA> 1
or

G:l+%~£ ifA>G

In this circuit A, the open loop gain, is between 3,000
and 7,000 depending on the load. Rfis R11 of Fig. 1
and Rs is the resistor switched in by S1. This resistor
is connected in series with C3 in order not to disturb the
d.c. conditions.

The current consumption of the amplifier has been
reduced to about 1-2mA by giving R12 the rather high
value of 10k, This limits the maximum output
available when a low impedance is used to the figures
given in the specification. Whilst this has proved to be
satisfactory, any constructor requiring a higher output
current capability can decrease the value of R12 (but
not below about 2k Q) at the expense of reduced battery

an open loop gain of over 6,000, so that over 67dB of
feedback is applied when the amplifier is set for unity
gain, this form of instability has not occurred in the

prototype.

CONSTRUCTION

In order to avoid hum pick-up at the high impedance
input, the amplifier is constructed in an aluminium box
which provides screening. Most of the circuitry is
constructed on a piece of 0-lin matrix Veroboard
measuring 25-4mm x 50-8mm,

Before mounting the components, breaks are made
in the copper strips as shown in Fig. 2 and terminal pins
are inserted from the copper side of the board. These
should then be soldered in place and tinned.

The pins in row 7 support the screens; these are made
from 2 pieces cut from tin measuring about 9mm x
33mm and 17mm x 33mm. They are flattened,
cleaned, and one side of each is coated with solder.
After placing small pieces of p.v.c. insulating tape
between the 5 terminal pins over rows B, D and F, the
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Fig. 1. Circuit diagram of preamplifier.

Since the output offset voltage may be positive or
negative, the output capacitor C5 is a tantalum type;
these can withstand small reverse voltages.

STABILITY

There are two ways in which an amplifier of this sort
might be unstable. First, since the amplifier has a high,
non-inverting gain and a high input impedance, feed-
back from the output to the input can easily occur
causing oscillation. This is prevented by placing an
earthed metal screen on the circuit board and using
co-axial input and output connectors.

Secondly, due to extra phase shift in the amplifier,
the feedback through R11 could become positive at high
frequencies. In spite of the fact that the amplifier has

Practical Electronics July 1973

screens are soldered in place on the terminal pins in
the position shown in Fig. 2. The smaller piece
of tin is fitted on the copper side of the board. The
components may then be wired in the positions shown
in Fig. 3. Component wires should be sleeved where
appropriate. An aluminium box measuring 4in x
2%in x 14in with lid is required. The lid is drilled to
accommodate the switches and sockets and these fitted.

MOUNTING THE BOARD

In order to mount the circuit board, one face of a ¢in
6 B.A. tapped hexagonal pillar is tinned and soldered to
the screen on the copper side of the board, placing it
approximately below hole F8 (see Fig. 2), without
allowing the screen to part from the pins. The pillar
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Rear view of the preamplifier front panel showing
layout of components and position of circuit board

should not touch the board itself. It is then necessary
to see if the board can be screwed into place by a 6 B.A.
bolt passing through the appropriate hole in the lid into
the pillar; check that the box will still fit inside the lid,
and if necessary desolder and re-position the pillar.
This pillar also earths the case.

Once the circuit board has been mounted the com-
ponents may be wired up as in Fig. 3.

TESTING

When the wiring has been completed and checked
the batteries may be inserted. If a milliammeter is
available, it may be connected in series with BI.
When the circuit is switched on it should read about
1mA (ensure that S3 is out when measuring this). The
amplifier can be tested using a signal generator or other
signal source and an oscilloscope, power amplifier or
crystal earpiece.

USING THE AMPLIFIER

This preamplifier has many uses in the workshop.
As an audio preamplifier when a power amplifier has
insufficient sensitivity or an input impedance too low for
the signal source, as an audio signal tracer (using a
crystal earpiece or a small power amplifier), as an if.
signal tracer (using a detector diode at the output) or as
a general purpose oscilloscope pre-amplifier.

In normal use a screened input lead should be used
to prevent feedback or hum pick-up, this is not always
necessary when the amplifier is fed from a low im-
pedance source. 5

It should be noted that a very low frequency damped
oscillation occurs for several seconds after S3 is closed.
Closing S3 gives the amplifier a very high input re-
sistance due to the bootstrapping effect on R1; this may
be several hundred megohms when a low gain is being
used. However, since the 12 megohm input impedance
obtained when $3 is out is usually quite sufficient, some
constructors may prefer to omit this facility.

Due to the low current drain the batteries should give
several months of operation. The use of silicon planar
transistors should make this unit very reliable. +*
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BOOK
REVIEWS

HANDBOOK OF I.C. CIRCUIT PROJECTS

By Jim Ashe

Published by Tab Books

224 pages, 5%in x Biin.

$7-95 hardbound

PART from the very obvious disadvantage over

American sourcing and prices, this book forms a

useful addition to the shelves where one is comparatively
new to work with integrated circuits.

Indeed, the fast reducing prices of i.c.s makes some
sort of volume of this type almost mandatory for the
experimenter.

The current book deals with the subject from start to
finish taking the reader through the basics of i.c.s and
their handling and then gently introduces him to
various projects. These range from audio equipment
through various “novelty” items such as touch-plates
to instrumentation and security devices.

Readers of all conversions are catered for from the
scientist to the Ham and indeed the author has taken
the precaution of supplying a good deal of additional
data on specific components, the sources of these and of
data and so on. It is unfortunate that much of the
source data is not valid here but most readers will be
able to find products in the columns of PRACTICAL
ELECTRONICS.

Price $4.95 paperback,

R.D.R.

UNDERSTANDING ELECTRONIC CIRCUITS

By lan R. Sinclair

Published by Fountain Press M.A.P. Book Division

205 pages, 83in x 54in. Price £3-50

iIKE Ian Sinclair’s earlier book ‘“Understanding

Electronic Components™, this volume is directed to
the reader with some basic understanding of electronics,
certainly to the extent of the properties of electronic
components and the elementary laws of electrical
circuits.

The author has directed his attention to the enthusiast
who wishes to extend his understanding of the subject
as well as to the undergraduate who wishes a wider
understanding of electronics in an overall sense.

It should perhaps be emphasised that this volume
does not set out to tell the reader how to construct
something so much as how many of the circuits he will
meet in electronics actually operate.

R.D.R.
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~ As materials are evolved so new devices appear on

the market at prices the experimenter can afford. In
addition, existing devices come under scrutiny and
are adapted to more and more applications.

In this section we present a selection of both new
devices and applications, with news of applications
developed for existing devices.

Generally only basic circuit details will be given
sufficient for the experimenter to create his own
equipment. :

THE Schmitt trigger is a two-state device which changes

state each time a given input voltage is exceeded. It is
one of the most widely used building blocks in electronics
today, serving as a pulse shaper, voltage level monitor and
voltage controlled switch.

All Schmitt triggers exhibit hysteresis, that is the input
voltage at which they trigger is higher than the voltage
below which they return to their initial state after being

‘triggered. A typical hysteresis curve is shown in solid

lines in Fig. 1 (b).

The application of currently available logic circuitry to
form Schmitt triggers has been investigated and one useful
solution has been developed by Jim Halligan of Motorola.
Using CMOS gates he has created a trigger which exhibits
variable hysteresis. That is, in the curve of Fig. 1 (b) the
voltage at which the trigger returns to the untriggered state
can be varied. :

First of all, the CMOS gate as a trigger. Fig. 1 (a)
shows a Motorola MC14023 triple, three input, NAND gate
from the CMOS family.

The voltage measurement function of the trigger is
performed by gate A, the point at which triggering occurs
being determined by the threshold voltage of this gate.

The regenerative switching function in which the trigger
returns from the triggered to the untriggered state is
provided by gates B and C which are cross-connected to
form a simple bistable.

The threshold depends on the number of gate inputs
which are driven, for example with a power supply Voo at
15 volts if two inputs of a three-input gate are held high the
threshold of the third gate is about 5 volts. With all three
inputs driven in parallel the threshold is 8-5 volts.

Thus in Fig. 1 (a)-gate A4 has a threshold of 8-5 volts and
B a threshold of 5 volts when the output of gate C is high.

In addition, with Vi at 0 volts the outputs of gates 4 and
l?\airill be high and, due to bistable action, output of C will

e low, -

Increasing the value of Vin will have no direct effect on
gate B as all its inputs must go high if it is to change state.
The truth table in Table 1 shows the various operations of
the gates.

When Vin reaches 8-5 volts the output of gate 4 will go
low as all its inputs are driven in parallel. Thus the input
of gate C is 11 from gate B and 0 from gate 4. So the
output of gate C goes high.

As a result gate B is presented with a 1 (the Vi above
8:5 volts) and 11 from gate C. " Thus its output goes low.

Hysteresis is created because the gate B now has two

inputs high from gate C and one which is driven by Via.

The threshold becomes 5 volts.

584

A Schmitt Trigger With Variable Hysteresis

(a)

(e

As Vin falls below 8-5 volts gate 4 output goes high but
from Table 1 it can be seen that there will be no change
elsewhere following this. :

But, as the value of ¥Vjq falls below 5 volts the outputs of
gate B goes high and that of C falls. Thus the circuit
resumes its quiescent untriggered state. The transfer
characteristics are shown in Fig. 1 (b) and the output
waveform at 1 (c).

VARIATION OF TRIGGER

If one of the inputs of gate A4 is connected to Fpp the
upper threshold is reduced as shown in dashed in Fig. 1 (b)
to 7-5 volts.

The circuit of Fig. 1 (d) uses an MC14011 quad two-
input CMOS gate to give true variation of the hysteresis.
The value of the potentiometer is not too critical and
allows the hysteresis to be set anywhere between 0 and
50 per cent Vpp by adjustment of the upper level.

A small value of potentiometer will increase current
consumption and a larger one will cause the sensitivity of
adjustment to suffer.

Prices of the components are:—14011, £0-52, 14023,
£0-52, one off from distributors.

Table 1: NAND Gate Truth Table
Output

Input

000
001
010
| 011
100
101
110
M1

€ b b ik ke b

Vout (eutput B)

Vi

8-sV: Vin
BY
. b 1ncmth\gi
: ! nysteresis
] Vowis)
l 'I
)
Fig. 1.
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COMPLETE TELEPHONES

EX G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY £1-05

POST & PACKING 45p EACH

TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 27p

POST & PACKING l6ip

TESTED AND GUARANTEED PAKS
4TS s
10 e mmesa .0, yps | 55p
55p

55p

pacitors. Approx,
% :aunud_ by wn_i_]hl

250 Mixed Resistors, Approx.
quantity counted by weight

H7 Wirewound Resistors. Mixed g
5 40 types and"valunsl_rir :,,, 55p
H? 2 OCP71 Light Sensitive

Photo Transistor 1 EP

H28 20 OC200/1/2/3 PNP Silicon

e L= uncoded TO-5 can :

H30 20 ! Watt Zener Diodes,

b Mixed Voltages 6-8-43v 33

H35 Q0 Mixed Diedes, Germ. Gold
bonded, ete. Marked and
Unmarked

H38 30 Short lead Transistors, T
3“ NPN Silicon Planar types ssP
H39 | Integrated circuits 6 gates _GEn
Iu BMéB&Z. 4 flip flops BMC 945 ssp
Fido 20 BFY

50/2, 2N696, 2N1613, g
NPN Silicon uncoded TO-5 35P
55p

H4l 2 BDI31/BDI32 Complemen-
v tary Plastic Transitors

~_ UNMARKED UNTESTED PAKS
Bl  §Q Germanium Transistors
"> PNP, AF and RF
B66 |50 Germanium Diodes
Min. glass type
883 200 Trans. manufacturers’ re-
isqcti all tGypas NPN; PNP,

100 Silicon Diodes DO-7 glass
¢ equiv, to OA200, OA202
B86 JQQ Sil. Diodes sub. min.
IN914 and IN916 types
88 Sil. Trans. NPN, PNP
50 Caiv, to ©C200/1
2N706A, BSY95A, etc.

[} 40 250mW, Zener Diodes
"™ DO-7 Min. Glass Type
5 30 Top Hat Silicon Rectifiers,
J _750mA. Mixed volts
|5 Experimenters’ Pak.of
Integrated Circuits. Data
o B RN e
HI7 20 3 amp. Silicon Stud Recti-
fiers, mixed volts 3

H10 BY126/7 Type Silicon Recti=
20 | amp. plastic. Mixed 55|l

fiers
S YN SRk TR e T
H34 Power Transistors, PNP,
IS e R Siioean TO-3  55p

Can

MAKE A REY COUNTER

FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsulated block will turn

any O-lmA meter into a
linear and accurate rev.
counter for any car with

normal coil ignition system,

£1°10 eacn

Co. Reg: No. 820919
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Our famous Pl Pak is still leading
in value for money

Full of Short Lead Semiconductors and
Electronic Components, approx. 170.
We guarantee at least 30 really high
quality factory marked Transistors
PNP
a host of Diodes and Recti-
fiers mounted on Printed
Circuit Panels. Identifica-
tion Chart supplied to
give some information
on the Transistors.

BI-PRE-PAKLTD

SUPPLIERS OF SEMI-CONDUCTORS

1,000,000

TRANSISTORS IN STOCK

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

catalogue.

ﬁﬂn ﬂun tors. Unmarked, untested,
%4 factory clearance. A random

sampling showed these to be of remarkably

high quality.

Audio PNP, similar to ZTX500, 2N3702/3,

BCY70, etc. :

Audio NPN, similar to ZTX300, 2N3708/9

BC107/8/9, BC168/9, etc.

Please state Audic NPN or Audio PNP when

ordering.

ALL AT 500for £3-30, 1,000for £5-50, 10,000

for £44.

Siticon planar plastic transis-

P&PIllp per 1,000

OUR YERY POPULAR 4p TRANSISTORS

TYPE “A" PNP Silicon Alloy, TO-5 can,

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

TYPE "“F" NPN Silicon plastic encapsulation.
TYPE "“G' NPN Silicon, similar ZTX300 range.
TYPE "H" PNP Silicon, similar ZTX500 range.

n _ RELAYS FOR
VARIOUS TYPES £]-l |
| P&P27ip

and NPN, and

Pleas= ask for Pak P.l. Only 55p.
IIp P & P on this Pak.

A CROSS HATCH GENERATOR
FOR £3.85 11!

YES, a complete kit of parts including Printed
Circuit Board. four pesition switch gives
X-hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability, Thisisa projectin the September
edition of Television.

This complete kit of parts costs
£3-85, post paid.

" A MUST for Colour T.V. Alignment.

STEREO DECODER £4-95

A ready built unit, ready for connection to the
I.F. stages of your existing FM Radio or Tuner
Unit. A tell tale light can be :onnected_:o
show the presence of a Stereo transmission
and correct operation of the Unit. B

The Unit is in_the form of a small printed
circuit, and no further alignment is necessary,
as all preset adjustments have already been
carried out at the factory.

It is recommended that a L.E.D. is used as the
indicating light and a suitable device is available
from us at 36ip.
Supplied with
itten guarantee,

instructions and

4

TO THE WORLD
CATALOGUE
FREE &

Plastic
Power

00,000 ==

in stock, more on way !

NOW IN TWO RANGES

These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
ingly low prices of all time. We have been
selling these successfully in quantity to all
parts of the world and we are proud to offer
them under our Tested and Guaranteed
terms.

Range | -
VCE Min. IS HFE Min. IS
1-12 13-25 26-50
40 watt 2p 18p
90 watt

90 watt 36ip
Complementary pairs matched for gain at
3 amps. llp extra per pair. Please state
NPN or PNP on order.

INTEGRATED CIRCUITS. We stock a
large range of |.C.s at very competitive prices
{from llp each). These are all listed in our
FREE Catalogue, see coupon below.,

METRICATION CHARTS now available.
This fantastically detailed conversion cal-

culator carries thousands of classified
references between metric and British (and
u.s. measurements of length, area,

volume, liquid measure, weights,
Pocket Size, 15p, Wall Chart, 18p,

LOW COST DUAL IN LINE IL.C.
SOCKETS

14 pin type at 16ip each | Now new low
I6 pin type at 18p each profile type.

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.l. Transistor Equivalents and
Substitutes:
This includes many thousands of British,
U.S.A,, European and C.V, equivalents.
The lliffe Radio Yalve & Transistor
Data Book 9th Edition: P & P 23jp.
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.
Send for lists of publications.

N.B.—Books are void of V.A.T

’”- -----

ease send me the FREE Bi-Pre-Pak Catalogue.

etc,

5p

D
|

I ADDRESS ......connins

ALL PRICES INCLUDE 10% V.A.T.
. MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add llp g(on: and king per order.
‘avsnsa\s ADD EXTRA FOR POSTAGE. ’

DEPT. A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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AURCRA
Multichannel Sound Controlled Light (PE Apr./Aug.

71). Sj/c's (excl. SCRs), Rs, Cs, Pots,
£17-75;
4 ch. control (4%in = 10%in)
rotary or slider pots £2-35.

B cores, 8 SCRs, £1-35,

Cores—8 ch.
65. PCB—
Mk. 2—also holds
PCB (43in_x 5in) Mk. 2—for PSU, Sync Gen.
SCRs—IA, 50p, 3A, 55p.

4 ch, £10-15. Reg. PSU £3.

and Circuit Diagrams

sonics.

PHONOSONICS
P. C. BOARDS

All PCBs Fibreglass, Drilled, Roller-Tinned., Layout
Free with each PCB.
stated ""as published'', PCBs are designed by Phono-
Pots are rotary unless stated as slider.

Unless

c-base,
anel Lamp

(PE Mar./Apr. 73).
Pot

HI-FI TAPE LINK

S/c's, i.c.'s, Rs, Cs, Relay and
Cores and pec-bases, Sw's, Pots,

Mono, £11-80; Stereo, £18.70, PSU,

holds relay and cores, £1.85.

£2.50. PCB—Main Assy. (33in _x 9in) (Stereo) also
PCB—Sub-Assy. ({{-

in % 64in) (Stereo) holds

Swe-assoc. Rs, Cs, Presets and mounts on Sw's, 80p,

A.F. SIGNAL GENERATOR
(PE Nov. 72). Sjc’s, Rs, Cs, Ports,
Sw's, PCB (24in x 4in) also holds
Sw's, £3-15.

AUDIO MIXER
(PE Jan. 72). Rs, Cs, Pots,
(1¥in x 2in) (i.c. excl.), £1-55,

DOOR BELL YODELLER

PCB

(PE Apr. 71). Sj/c's, Rs, s, Pots,
PCB (3in x 3iin), £5-10. T/fmr £1.30.
L/spkr £1-30,

BIOLOGICAL AMPLIFIER
(PE Jan./Feb. 73). P/A Ser—S$jec's,
i.c.'s, Rs, Cs, Pots, PCB (l4in x 3}in),
£3-70. O/P Stages (S/c's, Rs, Cs,
Pots and Sw's as reqd.). Alphaphone
60p, Cardiophone 75p, Freq. Meter
£1:90, Vis-Feedback 60p. Audio Amp
PC7 avail. to order £4-75.

ELECTRONIC PIANO
(PE Sep. 72/Jan. 73)—Details in lists

EVERBERATION UNIT

R
(PW Nov./Dec. 72). _S/e's, Rs, Cs, Slider Pots, T/fmr, £6-80.
9in Spring Unit avail. to order,

also holds sliders, £1-20.

PCB (Zin x |14in)
75,

VIBRASONIC GUITAR
PRE-AMP

(PW Sept. 70). Incl. Mic PJA, 2-
Guitar P/A, Trem and Tone Controls,
Master Volume. S/e’s, Rs, Cs, LDR,
Rotary Pots, Lamp, Coupling T/fmr,
£7-75. PSU, £2.80. PCB (3in x
10%in) Mk. 2, also holds 7 rotary or
slider pots, £2:30.

EMINI STEREC AMPLIFIER

G
{PE Nov. 70/Mar. 71) Stereo Sets and PCBs.

Pots, Maka-Sw's—with {W MO

CF Rs, £8:90. PCB (34in x 104in) for

rotary or slider pots and Maka-Sw's, £2:10
PSU—Rs, Cs,

PCB (34in ~ 5in), £1.40,

Pre-amp—Sj/c's £1-85. Rs, Cs,

Rs, £11-60—wich $W CF Rs, £9-35—with §W

sets with MO and W Rs, aiso holds
. Main Amp—Rs, Cs, Pots, £5.40.
Pot, £3-70, PCB (2in = 4in), 75p.

ULTRASONIC

(PE May 72).
Relay, Dual PCB (2in
T/ducers avail. to order,
pair.

Rs, Cs, Pot,
* 5%in), £3-90:
£7:30 per

LOGICAL RADIO CONTROL
(PE Apr./Jun. 72)—Derails in lists

MODEL SERYO CONTROL
(PE Feb./Mar, 72)—Details in lists

GEMINI STEREO TUNER
(PE_Apr./Jun. 72). Rs, Cs, Pot,
£3-80. PCB as publ., £1-80.

MICROPHONE MIXER
(PE _Apr. 69). S/c's, Rs, Cs, Pots,
£2-90. PCB (3}in x 4%in) also holds
6 rotary or 4 slider pots, £1-20,

8 WATT AMPLIFIER
(PW Nov./Dec. 72). Pre-amp—Sjc's,
Rs, Cs, Pots, Sw—Mono, £2-50;
Stereo, £5.20. PCB (34in x 7%in)
(Stereo) also holds rotary or slider
pots and Sw, . ain Amp—
S/e's, Rs, Cs, Pot—Mono, £3-90; Stereo,
£7:70. PCB (24in = 3in) Meno), 60p.

POST AND

PACKING

ALSO
PCBs as published (while stocks last)

or:

DIGICAL PSU (PE Aug. 72), 60p
OSCILLOSCOPE PJA (PE Aug. 72), 40p
SCORPIO (PE Nov./Dec. 71), 70p
TRIFFID (PE Feb. 73), 60p

AND
DIGITRONIC (PW Mar. 73). Read-
out PCB (14in x 3%in), 60p.

TAPE NOISE LIMITER
(PE Feb, 72). S/c's, Rs, Cs, Pot, PCB
(Iéin x 3in), £2-20. Reg. PSU and
PCB (14in x 24in), £3-20,

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlied
Light with built-in variable strobe.
(PE June 72). S/c's, Rs, Cs, Pots,
, Keyswitch, £8-85, PCB (34in

Timrs

x 7tin) Mk. 2, also holds pots, Sw,
T/T7 T/fmr, £i-50. SCRs—IA, 50p,
3A, 55p.

PHOTOPRINT PROCESS
TROL

CON
(PE lan./Feb. 72). Finds exposures,
controls timing, stabs. mains voltage.
S/c’s, SCR, LDR, Rs, Cs, Pots, Relay,
Keyswitch, T/mr, £7-60. PCB (34in
£><’ %in} also holds pots, Sw, relay,

SOUND SYNTHESISER
(PE Current Series)
Derails of PCBs and Cemponents in
list., Free mailing list service available
for further information about PCBs
and Sets for this project.

U.K, 10p per order. EXPORT.at cost—please allow for this when ordering and
also state whether air or surface postage required.

V.A.T.
U.K. Orders only—add 109% to total
cost of order.

LIST
S.A.E. for free list and with all enquiries
please. X

FifONOSONICS, DEPT. PE7, 25 KENTISH ROAD, BELVEDERE, KENT DAI7 5BW MAIL ORDER ONLY

Ever had Component Problems ?

{Problems of choosing your components?
2Problems of getting them quickly?
"~ = S Problems of locating a supplier ?

W’HOME nADID [COMPONENTS) LTD

* have created a catalogue and an
\ organisation that between them solve
your problems simply & economically

T e i s At i esgtie. | AR
! :
1 Nam-.
PUT US TO THE TEST == E
L
FIRST YOULL NEED THE CATALOGUE. | i
SEND COUPON with 77p CHEQUE orPO. | __ .
! : : HOME RADIO (Components) LTD_. Regd. Mo, 912966 London :
The price of T?p applies only to catalogues purchased Dept. PE, 234-240 London Road, Mitcham CR4 3HD
by customers in the UK and to BFPO addresses. L________________________J
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NGENUITY

J

UNLLMITED

A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.

This is YOUR page and any idea published will be awarded
payment according to its merits.

TAPE MOTOR CONTROLLER

THE mechanical governor provided on a recently
acquired portable tape recorder motor posed
problems of electrical noise and mechanical wear.
Thus it was decided to replace it with an electronic
system to control motor speed both within a given
speed setting as did the original governor and from
speed to speed as is often achieved using different
sized pulleys.

J

RE kL

The circuit of the system is shown in Fig. 1 where
current supply to the motor is controlled by TR3,
itself controlled by the base voltage of TR1. A basic
d.c. bias is applied to the base of TR1 from the Zener
circuit and chain, R1, VR1/VR2. This sets the main -
motor speed.

Regulation of the speed about the selected value is
supplied by detecting motor shaft speed using a pick-up
coil and magnet assembly as shown in Fig. 2. The
coil provides an a.c. voltage to D2 which thus gives a
d.c. bias at the base of TR1. As the voltage fed back
depends on the rotational speed of the motor speed
control over a wide range is possible.

Under normal operating conditions the voltage from
emitter follower TR1 appearing across R2 is about 2V.
An increase in speed raises this value making D3
conduct through R3 and TR2 conducts heavily. This
cuts the bias on TR3 to slow the motor.

Similarly, a decrease in motor speed reverses the
process.

Supply voltages from 8 to 15V are acceptable and in
addition to exhibiting good quick-start properties, the
equipment provides almost twice motor voltage on full
stall condition.

Colin Anderson,
Wanganui, New Zealand

+12V

MOTOR

CYLINDRICAL
MAGNET IN PLACE
OF GOVERNOR

PICK-UP COIL 3000 TURNS APPROX.
&b SW.G.

Circuit diagram for the tape motor controller

Fig. 1.

Fig. 2. Pick-up coil and magnet

HE DTL integrated circuit type 9944 is a cheap

dual buffer amplifier in one dual-in-line package
and can be used to make a reliable, economical
lamp flasher. )

In the circuit, diagram Fig 1, the two amplifiers
are cross-connected with capacitors C1 and C2, the
values of which determine the frequency. The
circuit becomes a multivibrator with the lamp LPI1
in one collector. .

Numbers: in the circuit are the i.c. pin numbers.

If C1 and C2 are 100uF (over 8V rating), a
flashing rate of 30 per minute is obtained.” Any
6V low current bulb may be used or the -circuit
could be used to operate a relay.

The Mullard equivalent i.c. is the DTL FCH 121,
but the pin numbering is different. On this device,
pins 1 and 8 are 6 and 8. Cross-connect pins 8
with 13 and pins 1 with 6, using the capacitors Cl
and C2. Also pin 7 is +6V and pin 14 is ground

(neg). A. M. May,
Weybridge.
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arrangement
I.C. LAMP FLASHER
pini4 %, +6V
/1
22 i
K cl
& 8
"
3 1004F
el
100uF
pin7 55 0
—— N2 AR L
Top view of D
package ?_\
T2 3 4 5 & =—20

Fig. 1. Circuit diagram and i.c. connections for the
simple flasher
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s device, which can only be used with those

windscreen wiper motors having a self-parking
system since the system serves to turn-off the thyristor,
can provide sweep delays of from 2 to 35 seconds.

The circuit is very simple, see Fig. 1, and uses few
components. The original was constructed in a
35mm film can with switch S1 mounted on the variable
resistor VR1. The control transistor is a UT46 or
equivalent (2N2646) and the thyristor uses the can as a
heatsink.

If the vehicle is negative earth with the windscreen
wiper motor switched in the earth lead then the can
may be earthed and only two leads are needed. One
for positive supply and one for the positive supply to
the wiper motor. As the thyristor is in parallel with
the wiper motor polarity must be observed with care or
triggering will not occur.

WINDSCREEN WIPER CONTROL SE

=V
CE

Fig. 1. Windscreen wiper delay circuit

The thyristor should be a high p.i.v. version, in the
original a 7A 50V p.i.v. type was used.
C. M. Calver,
Melton Mowbray

ENGINE TEMPERATURE CONTROLLER

The circuit of Fig. 1 includes a stabiliser section, TR1,
R1, R3, C1 and DI. This supplies power for the
remainder which is basically a Wheatstone bridge
circuit in which the thermistor TH1 forms one arm.

Balance of the bridge determines when the transistor
TR2 cuts off. The vehicle fan is switched by RLAI.

For operation the normal “Temperature High®
warning indicator is replaced with a thermistor. In
practice the circuit is fail safe in that if TR2 goes open
circuit for any reason then the fan is automatically
switched on.

When the engine is cool the thermistor has a high
resistance which puts TR2 in the oN condition. As
temperature increases and resistance decreases the bias
voltage across the transistor decreases until TR1
cuts oFr. The level of cut-off is determined by VRI.
The value of R3 is determined by measuring the bridge
circuit resistance and making R3 equal it. R1 may
need adjusting if R3 is high.

Manual over-ride and a form of test facility may be
provided by replacing the link by a switch.

If required a temperature indicator can be added as
shown in Fig. 2. The voltmeter must have a high
resistance with respect to R2. The 6 volt Zener is
used to hold the zero down by 6 volts. In practice the
“normal” temperature will probably show as about
1 volt.

R. K. Todd,
Albrighton

RLA1
TO FAN
=12V MOTOR
O= .

RS
1kiL

c2 mmmm

W0pF T

2
o
\f\.—-——-..

Fig. 1.
controller

Circuit for the temperature

A
'3
v

O ————

Fig. 2. Adding a
gauge

temperature

BRAKE LIGHT MONITOR

lNDlCATION of the state of the brake lights on a vehicle
may be obtained without inserting extra lamp bulbs
in the brake light circuit by using a reed switch actuated
by a specially wound double coil to actuate a panel
indicator lamp. ;

The circuit shown in Fig. 1 indicates the simplicity of
the idea. Two coils serve to actuate the one reed but
they are counter-wound so that as long as the pair of
brake lights operate the reed remains quiescent. If

588

one or other bulb fails then the reed is operated to
give an indication at the dash board.
S. W. F. Morum
Chislehurst

Fig. 1. Brake light monitor

LK BRAKE LIGHT
-~ RH. BRAKE LIGHT

TWO COUNTER WOUND
COILS 26 TURNS 20 SWG EACH
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Give us six months,

and welll turnyour hobby
info a career.

You have a hobby for a very
good reason. It gives you a lot of
pleasure.

So if you can find a job that
involves your hobby, chances are
you'll enjoy your work more, and
you'll do better work.

Now CDI can help you find of the world’s largest computer Hame _
such a job. A job where you'll be  manufacturers. And we have the Address
responsible for the maintenance experience to know if you can g === S i T
of a computer installation. A job makeit. A ten minute talk with us,
that pays well too. If you're inter- and you could be on the way to s LI TR T R
ested in mechanics or electronics  spending the rest of your life with Age Phone PE7
(without necessarily being a your hobby. M S

Ring CONTROL DATA ExiliGHIEY

01-637 2171

between 9 a.m. and 9 p.m. and ask for Mr PLUMMER

mathematical genius), have a
clear, logical mind and a will to
work, then we can train you to be
a Computer Engineer inside six
months.

So give us a call. CDI. We're
the Training Division of one

It’s quicker and easier to phone, but if you
prefer, send this coupon to: Control Data
Institute, Wells House, 77 Wells Street,
London, W.1.

P.’easegwe me further information.

INSTITUTE. |

The Training Division of one of the world's

largest Computer manufacturers,
T CmScg:

WATFORD ELECTRONIGS

35 CARDIFF ROAD. WATFORD. HERTS. ENGLAND 4 ?00"34

P. & P. please add |0p to orders under £2
MAIL ORDER. CALLERS SATURDAYS ONLY

C.W.0. Please.

RESISTORS

High stability low noise carbon film. Miniature wire wound.

Power Values PRICE

Watts Tol. Range Available 1=9 10-99 100 +

4 5?’ 7 -2M El2 Ip 0:8p 0-7p

3 54 El2 Ip 0-8p 07p
EI2 2p 1-6p I-4p
El2 ép =

Do not mix ohmic values to obtain quantity prices. Ignore fraction

POLYESTER CAPACITORS. Axial lead type:

400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 0-0068uF, 23p; 0-01uF,
OC44 10p [ BCI49  12p | 2N2926G 10p | 0-0I5uF, 0-022,iF, 0-047uF, 3p; 0.068F, O- I uF, O 15uF, 4p; 0-224F, Tp; 0-33uF, 10p,
TRANSISTORS OC45  10p | BDI3I  49p | 2N2218A 13p | 0-47uF, 13p
ACI125 I AFl14 12p | OC70 10p | BDI32 49p | 2N2220 10p ISOV o !uF 0-15uF, 4p; 0:22uF, 5p; 0-33, 6p; 0-47uF, Tp; 0-68uF, 10p; | uF, 13p.
ACI26 12p | AFII5  12p | OC7I tOp [ BFIS4  I5p |2N2221  10p | Radial lead P.C. type:
ACI27 12p | AFII6  12p | OCT2 10p | BFI9S  I5p | 2MN2483  10p | 250V: 0-01uF, 0:015uF, 0-022uF, 3p; 0-033uF, 0-047uF, 0-068uF, 3ip, 0-14F, 4p;
ACI28  12p [ AFII7  12p | BCIiO7 8p | BFY50  22p | 2N2484  10p | O-15uF, 4p; 0-22uF, 0-33uF, Sp; 0-47.F, Tp; 0-6BuF, 10p; |-OuF,
ACiss 135|OC38  40p |BCI0S  8p | Inedter 3p | 2N305 - 55p
ADISI 30p | OC35  40p | BCI47  12p | 2N29260 9 ELECTROLYTIC CAPACITORS. Miniature axial lead type.
ADI62 30p |OC42  I0p |BCl48  12p | 2N2926V 9p §3v: Ik, |Suf. IIISHDF 3%5 4TuF. S84, ,0“: 1SuF, 12“FF47“F ea,F, ? sach.
v i ; V: 220 :
BYZI3 _ 16p | ZENER DIODE. BYZ 83, | | ooonr ban. P o 220uF; 1ip 470uF, 13p:
DIODES AND RECTIFIERS | BYZ13, 16 l4oomw g b P "
OAB85 Tp | 1N4004 7p | Rect. 1A 30p ! Price 12p each,
OASI 3 | INdooy ATy, e T CERAMIC CAPACITORS: 50V d.c. Plaquette body 25mm leads.
OA202  Bp | IN4I48  5p | 705C 30p, 74iC_32p, 723C_ 80p. Range: 22pF-10,000pF. Price 2p each,
TN4001  &p | BZYI0 20p | DIL SOCKETS: 8 pin 23p; 14 and 16 pin 15,
POTENTIOMETERS: Carbon Track | SLIDER POTENTIOMETERS
JACK PLUGS AND SOCKETS 0:25W, Log and linear values =g ?D%‘SW Ilogo:nd sIimm' values
VEROBOARD Standard Screened, I12p 2-5mm Screened, 8p 5k —2M 0 Single Gang 12 a- Q Single gang sp
01 0-15 | Sterec Screened, 30p 3-5mm Screened, 10p S5k —2M 0 s/gang W/switch u= 10k 0 — 100k 0 Dual gang 50p
%x3%in 20p 18p | Standard Socket, 12p 2:5mm Socket, Tp ?'ﬁ?i:j:‘sgns:‘: gang |’1.p no 10p
; . i ang
%i SN b | Seeraoisersensd IOp Sl i Knobs Pointer type 8p | PRESET POTENTIOMETERS
33 <51 % 17’ 30p Small Aluminium 10p | 0-25W Ik 1 —IM, Hor. and Vert, Sp
3% % 17in ,5: &0p | DIN_PLUGS SPC"EES) c%rs'sAEgr.;ss Black chrome rim I5p | 0-1W Vert. oniy p
Hxi7in 970 B4 B D o 090 55p; —————_—_——_———————J.
x 17in = *
25 % 17in (plain)  40p ST (N waTFoRD ELECTRONICS. 35 CARDIFF RD.. WATFORD ]
3 17in (plain) 80P | Tl ONO PLUGS AND | SWITCHES I Herts. England. Enclose 10p stamps for our comprehensive
2, 2 W7in {olain) 80P | TG N RTS: PLUGS assorced | Toggle
;‘“ts[o bl - colours - it SPS‘% 18p I Ca‘?lﬂque I
pot face cutter
Pin insertion tool 52p | Socket: I::“e’gp ?I‘:IDDTE SwlTCHm '
Triple 10p 1A '»‘ Name. . 2 | e’ 3 e M| L I
STEREQ HEADPHONES. ' S
D.C. POWER SUPPLY: Current HOSIDEN DH-01V-S. = T 1S TR re i T BN '
500mA. O/P Voltage: 3, 45 6,75,9,12. | 8 ohm: Individual vol. control. Soft ear |
Price: £3.60 P. & P. | gidding, Lighe we. PRICE: £185. b it s ks e remesorec Ll A l
, 15p.,
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POST

ZNSI$ £125 73

The L.C. Radio in a TO18 can. Suppli

VDR's € Thermistors

log
10K 10+ 10K or
3K 25+ 25K lin
50K 50+ 50K
100K 100 + 100K Knobs

50p 10p.

NEW LISTS
LOUDSPEAKERS
COILS AND INDUCTORS
TRANSFORMERS
{postage 5p)

4 watt §% Carbon Film - low noise
Hi-Stabs

All E24 values 1p each plus p. & p. Tp forup
to 50 Resistors and a further 2p for each
additional 50. Deduct 33{% for 100 of one
type or 26% for mixed orders over £1 in value.

‘!D

1W . 10% Carbon Composition 3p esach
2W 10% Carbon Composition  6p each
21 W 5% Wire wound 9p sach
5w Wire wound 9p each
now Wire wound 10p each

plus p. & p. 7p for up to 25 resistors plus 1p
for each additional 25

555
AA119 8p BA156 15p BY176 £150 EA1000 6 voltin 50mA £1.50
AA120 9p BA243 56p BY182 £1-50 9 volt @ 50mA £1.50
AAT29 8p 0A47 10p BY250 23p B +6 volt, 50mA £2.50
BA102 26p 0OA79 9p IN4001 6p 9 +9 voit, 50mA £2.50
BA11517p 0AS0 7p IN4DO2 Tp 734 volt for cassetie recorders £2.00
BA13010p OA91 7p IN4DO3 8p 6. 7% or 9 volt £3.00
BA14520p 0A20010p  IN&DO4 S8p 3, 4%, 6,74, 9, 127 500mA (ius)  £3.99
BA148 20p BY10015p IN4005 10p 3 Watt Car Battery Converter fully stahllmed to
BA15413p BY126 15p IN4OO6 12p udio provide 6, 7% or 9 volts 99
BA15514p BY127 15p IN40O7 15p Amplifier (p. & p. 15p on all types)
Our Price inc. handbook
£2.49
— Presets
FM TUNER 254 less 255,
chasshs foly e Vertical or Horizontal
ransistorised
#volt S Watt 0-1 wan 5p 0-25 watt 7p
. operation. Audio 100 1KQ 10K 100KLk 1M
OUR PRICE Amplifier 250 2:6Ki} 25K1{l 250K1 2:56Mu
o 500  5Ki 50K BOOKL SM1

Matching stereo decoder £4-97
Ask for modal fist No, 11, Le

Our Price £3

‘ Peam'one!e 'S

complete with data sheet No. 10 which A58 T75p GL23 £1:00 VA1005 15p
contains specification, circuit and details [er4] 16p R53 £1-32 VA1026 13p
and prices of components such as ferrite cza 13p RS54 €1 46 VA1033 13p
rods, compression trimmers ete. CZ13A 13p VA1040 10p
E298 ED/A258 10p VA1053 10p
1.C. Sockets E29822/06  10p VA10555 10p | gxn
Dual-in-line o Zig-Zeg (Quil), 14 and 16 pin GL18 £1 VA1034 10p 10KQ
Our Price 1p per pin 25KQ
. »
Slider Pots Resistors

og only
K FOg

50K
100K
260KQ
log or lin less switch (& 1K€ lin)
log or lin with switch
dual less switch

dual with switch 10K, 100K & 1M

2MQ

10K antilog less switch

12p
24p
40p

52p
40p

[ &liminators

85 quantity discount.

dise ceramic low voltage
01:F 18 Sp ~1uF_ 30v
022uF 18v 0:22pF &v 5p
0474F 12v 5 0:47uF  3v 5p
ceramic plate vV
1000pf 4700pf 10p
2200pf 10p 10,000pf 10p
Ceramic - plate 63V (C333)
1-8pf 8-2pf 33pt 120pf
2:2pf 10pt 39pf 150pt
3.3pf 12pi 47pf 180pf
3-9pf 16pf S6pf 220pf
4-7pi 18pf 68pf 270pf
5-6pf 22pf 82pf 330pf
6:8pf 27pt 100pf
all 5p. each
mylar film 100V
1000pf 2p -O1pF 3p -088uF 4p
2000pi 2p -02pF.3p ~1ufF 4p
5000pf 2p .-04pF 3p -2uF 5p
‘05uF 3p
'y-tyrano 1680V
to 1DMp1 in multiples of 10, 15, 22, 33,
3p neh
metallised polvaslar ZEDV tCZBOJ
01pF_3p 068uF 3ip -47uF  Bp
015uF 3p 1uF 4p ‘GSMF 11p
‘022uF 3p 15pF 4p 1uF 13p
033pF 3p -22uF 6p 1-5pF 20p
047uF 3p *33uF 6ip 2:2uF 24p
metallised polyester 400V (C281)
01uF 4ip -047pF 6p -22uF  10p
016uF 4p  -06BuF 6p  -33uF 14p
022uF 41p 1uF 7p -47uF  15p
033uF 53p -15uF 8p
allvoud mica C‘V (>50pf) 500V
2-2pf—820p1 4-InF—5600pf 18p
1nF—2-2nf !p 6800pi—-01u:F 28p
2:InF—3-6nF 18p
mixed dielectric 600V
01uF 047uF 7p -22uF  18p
022uF 7p  -068BuF Bp -47uF  24p
‘033uF 7p  1pF . Bp 1pF 33p

MAIL ORDERS: Where nc p. & p. charge is shown,

- Please add 109, Ia‘r;\:‘::l;:dm;‘ﬂ?p'mo\m.g & p. on overssas orders
e E rnnln V.A.T. to your ADDRESS TO: M. O, Dept. Lt
total order e e Landon. W10
®
Heat Sinks Transistors & Integrated Circuits E 120
+22uF 22p
AC107 2%p  BCI4T 10p BFise 150 OCs1 19p  2N1304 22p  2NsIT2 15p “47pF  30p
TOS }‘g“ l4p ACIZ2E  1lp BCH8  10p BFI® e OCHO  mp aMTH . 2p BZvE | 12p
TO'E 3 15 ACt127 15p BCi 10p BF2TZ B|p OCIO Zp  INISRd 30p éggfgf ! e HI-K 750V
Power 13p AC128 15p BC157 12p BFYS0 2p OCIM Mp N6 Al 0 oo o o 1060;:! ép
Tab ACIT8 i5p BC158 10p BFYS 21p  ZTX107 15p  2N30s3 23p LO6T! :1.50 8p  1500pf 5p
ACIET  28p BCI5 29 BRYM  %Mp ZTXI08  1zg INSE  B0p oo ot 8p 2000pt Sp
¥ ACIEIK  25p BC18 15p  BSX21 26p ZTX109  15p 2N30SS e e 6175 270pf 9p 3000pf Sp
AC188 2p BC268 15p BSY®SA 1dp ZTX300 12p  2NaTRR2 12p MC130 op 300pf 9p 5000pf Bp
ACiBaK  28p BD115 §Tp BUWSE £1.75 ZTX301 15p  2N3T03 12p WC1350 P 750V DISC 10,000pf Sp
ACvzo  p BDI3 Tp MJEMO  6Tp ZTXME 20p NEs  wp ool F 470pf  Bp -
ADM0  dop BDIR Top MPFIG  d0p ZTX03  2p 2Nats  Mmp o L %go: gn through
g AD4g  4op BDISYIMP, MPFIO3  3Ip ZTX304  28p BNIIE WP e e 1800 10000;! 9 1000pt  Sp
gy ADIIL Wip MPFIGC  3p  ZTXMI  Mp INGTT WP yccon ssp
d AD1&2 | P Briso Hp MPFIOS 40p ZTX500 15p 2N3TO8 12p ”
perior2 AP e e e W e Tow e mew o U0 G wilard B Sicmeac
10D sop 15p AFI1S  18p  BF173 2p OC28 #p  ITXS2 W WAMO MW raniw g1 £I t ‘I r’o &
AFIS  18p  BF1a0 % ocs dp  ZTXSS  1lp 2NEM1 a2 ec ’ C.
”er""rd AFNT  18p BRI Mp OCH 15p  ZTX304  Sep N3G sp CAP IR
: : AFI3Z  Mp BFI 2p OCHs 15p ZTXSN  25p N33 1Sp wATOSC  Mp oF 4 83 w0 %5 & &
Copperclad Plain BC107 1p  BFISS 2% Ocn g 2NEG7 1Bp  INJOL  1Tp  pATIO sp 3 ST g P
0.1" 015" 0.15" BC108 10p  BFis4 i5p OC72 17p  2N06 12p  2N3%05 21p  pATZC 95p 15 - i -
Eb P e = BC109  10p _BFISS 155 OCT8 15p  2NT08 159 NS 12 uATaIC  aTp - SPErEr s .
25«"x§£" zg 16p(9) 10p ;‘ e ™ :g
24" x 5" 2 21p(7) 12p = ROTARY MAINS = e B P,
3% x 3% 24p 21p(8) - ~ Coax DCO » S =N R 8
3% x5" 27p 27p (10) I7p 3 Pl 22 - - & - - &
177 x 24" &7p 50p 3 3 8p - ) e (W Cab
:;‘g? w i) np Phono ' e ;!71 - W = W == CO
x = - 75p - - ¥
Spotface Cutier  36p i’,‘:" %‘( (&‘“MM £1.70p.8p. 105 b _:P & _:p o § 1’3’:
Pin Insertion Tool 47p ~ sy &,:b,,ma e N\EIB5p.&p. 100 SINGLE WAFER -] Al I el
Terminal Pins ls”erpn:knras ROTAR 0 — 6 10p — 8o 400
680 = fp — 12 2ip —
NEW LISTS A o 25 i band 4 :2 ;:: ”» .
BOXES, CHASSIS, etc. in b {Surfoce N Jpole 12wy | o200 | = i o e sp w3
B = Socke 3 4 3300 e i
TRANSISTORS, 1.C.'s, etc. Plug P . ‘:}: 2:; 00 | By = = W Ty W
(postage 5p) dpole Jway LTooT
7 0 .
Phora SLIDE_ o T T a0p
Plog oot | 5% sp —
» 7 1600 & =™
No. L. W, D. Pice  p&p Insuleted ; 2000 sl e
i s TERMINALS e Mo = e
B 2w ) toson | 5 i
©) 4 x5 1% 35p 8p tokes dmm plug 4 2;’:5"‘ Quantity Prices on application.
(10) 4" x5%"x 14" 40p 8p Avollable in Red, Block, Green, Sovbit Solder Dispanser, W
5 b White, Yellow, Blue ond Gray. Contains 12 f1. of cailed P
11 4" x2%"x2 3sp 8p 18 3.w.g. Enin Multi- ad (] e ’ l“'
12 3" x2" x1” 32p % Spen oo Sarbit Alloy, TOGGLE 1; 2; 4: BF 450 300k sy 20p
13 67 x4 x2 50p 10p :!:r. D.P.D.T. 16aF 450V 1 S0uF 350V 20p
M T x5" x24"  sBp 12p o 250v. 1A | BBuF 4SOV.W 1']! 32+ 324F; 350 VW 25p
15 87 x6" x3" 5p 18p el o 2p 8164 850 VW 20p 32 1 32uF; 450 VW 43p
16 10" x7" x3" B5p 20p terminals, 16+ 18uF; 450 VW 26p 50--504F: 350 V.W 35p
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" YEARS @13

PART 1

HE FIRST transistor emerged from Bell Telephone

Laboratories twenty-five years ago. Since then,
the whole electronics industry has been transformed.
Perhaps the most important change the transistor
brought about was the introduction of new technologies
of manufacture.

It is from the development of these technologies that
the many types of present-day semiconductor device
have come. These two articles present an overall, and
necessarily brief, survey of these devices.

THE FIRST TRANSISTORS

In 1948 John Bardeen and Walter Brattain of Bell
Telephone Laboratories invented the point-contact
transistor.

The point-contact transistor had two fine wires
placed close together on a semiconductor wafer. It
was shown that not only was the current flowing between
one of the wires and the semiconductor wafer affected
by the current between the other wire and thée wafer, but
under certain conditions amplification could be
obtained.

Perhaps the most important result of the point-
contact transistor was that it provided experimental
verification of the previous theoretical work. It
paved the way for the junction transistor, a much more
practicable device, invented by William Shockley also
of Bell Telephone Laboratories in 1950.

JUNCTION TRANSISTOR

The junction transistor is essentially a sandwich of
p-type and n-type semiconductor material containing
two pn junctions. The first transistors were literally
sandwiches, being made by the alloy-junction method.

A simplified cross-section of an alloy-junction
transistor is shown in Fig. 1. This method of manu-
facture is still used for some audio-frequency transistors
today.

Restrictions in minimum base width achievable with
this technology gave the early alloy-junction transistors
a cut-off frequency of approximately 1MHz, although
refinements of the manufacturing technique raised this
to approximately SMHz.

ALLOY-DIFFUSED AND MESA
TRANSISTORS

Other types of transistor were developed during the
1950’s to overcome the limitations of the alloy-junction
type. One of these types was the alloy-diffused
transistor. The base layer of the alloy-diffused

transistor was very thin, giving a cut-off frequency of

approximately 800MHz.

Another type of transistor was the mesa transistor,
originally developed to improve the switching charac-
teristics. Its comstruction is shown in Fig. 2. The
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TRANSISTORS AND SMALL-SIGNAL DIODES

By M. J. Rose wuLLarp LTD)

mesa transistor could operate with switching wave-
forms with rise times in the region of 1us.

The technique of mesa etching is still used today in
some types of transistor.

PLANAR TRANSISTORS

The introduction of the planar transistor in 1960
marked several important changes in transistor manu-
facture. Silicon rather ‘than germanium was used as
the semiconductor material with considerable
advantages. Silicon transistors will withstand higher
junction temperatures than germanium ones, and have’
higher voltage ratings and lower leakage currents.

Diffusion from vapour into clearly-defined areas of
the silicon wafer enabled close control to be exercised,
and the diffusion areas could be constructed by photo-
graphic techniques. For the first time in transistor
manufacture, true mass-production techniques could
be applied, with a consequent drop in price.

In _{he manufacture of silicon transistors an oxide
layer is grown over a wafer of n-type silicon. Windows
can be cut in this oxide by etching in areas defined by
exposure through a mask, and p-type silicon formed by
a boron diffusion. A second oxide layer is formed,
selectively etched, and n-type silicon formed by a
phosphorus diffusion. In this way a transistor is
built up, as shown in Fig. 3.

Fig. 1. Simplified cross-section of an alloy-
junction transistor (left)

Fig. 2. Cross-section of mesa transistor (right)

BASE EMITTER COLLECTOR
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Because the area of diffusion defined by a mask is the
same for each transistor, the whole of a silicon wafer
can be exposed at the same time. Thus up to 10,000
transistors can be manufactured on a silicon wafer
Scm in diameter in one manufacturing sequence.

Planar transistors can operate at frequencies up to the
microwave region, well above 1GHz.

PLANAR EPITAXIAL TRANSISTORS

A development of the planar transistor that improves
the performance is the planar epitaxial transistor. In
this type, the transistor is formed in an epitaxial layer
which is simply a layer of silicon with a near-perfect
crystal structure. The silicon wafer on which the
layer is grown forms a substrate as shown in Fig. 4.

By forming the epitaxial layer of high resistivity
material but making the collector in the layer very thin,
a transistor with high breakdown voltage and high
collector current can be obtained.

FIELD-EFFECT TRANSISTORS

The transistors described so far are bipolar types, the
current being conducted by two types of carriers
(electrons and holes). The field-effect transistor
(fet) is a unipolar transistor, the current being
conducted by one type of carrier only.

A current-carrying channel of n-type silicon is
surrounded by the p-type gate, as shown in Fig. 5.
When a positive voltage is applied between drain and
source, a current flows through the channel. A
depletion layer is formed at the p-n junction of the gate
and channel, and by applying a negative bias between
the gate and source the depletion layer moves into the
channel to restrict the area avaijlable for current flow.
As the bias increases, a value is reached, the pinch-off
voltage, at which no current flows. Thus the current
through the f.e.t. can be controlled by the gate voltage,
as in a triode valve.

:ETM.LIZED

ASE CONTACT OXIDE

Another type can be constructed, the insulated-gate
fe.t.,, MOSFET or MOST. The initials MOS
strictly speaking stand for Metal Oxide Semiconductor.

MOS refers to the construction of the transistor
formed, a metal gate (aluminium or polysilicon)
insulated from the silicon substrate by a layer of
silicon oxide, as shown in Fig. 6.

By applying a voltage of the correct polarity to the
gate, a current-carrying channel can be formed between
the source and the drain, and when a voltage is applied
across the source and the drain, a current flows.

The current-carrying channel in a p-type substrate is
an n-type inversion layer. Similarly, a p-channel is
formed in an n-type substrate. In addition, the
p-channel and n-channels MOSTs can be enhancement
or depletion types. Enhancement MOSTSs are normally
off, and require a gate voltage greater than the threshold
voltage before conduction can occur. Depletion
MOSTs are normally on, and require a pinch-off
voltage on the gate to stop conduction.

Thus the circuit designer has four types of MOST to
choose from for his application. All types of f.e.t.
have very high input impedances, and so form a useful
complement to bipolar transistors.

UNIJUNCTION TRANSISTOR

A unijunction transistor consists of a bar-shaped
silicon slice with contacts either end and a p-n junction
(the emitter) at some point along the length, see Fig. 7.
It is therefore a three-terminal device but with only one
junction.

With no emitter current flowing, the bar acts as a
simple voltage divider with a fraction of the interbase
voltage providing a reverse¢ bias across the emitter
junction. As the emitter voltage is increased, no
appreciable current flows until the emitter voltage is
greater than the reverse bias when there is a sudden
increase in current. The unijunction transistor can
therefore be used as a voltage-triggered device, in
oscillators and sensors.

\\

HIGH RESISTI

EPITAXIAC LAYER AALN Fig. 6. Structure of MOSFET
Fig. 4. Cross-section of planar epitaxial

transistor .

N-TYPE SILICON u.umj EMITTER (s)—-U PN EMITTER JUNCTION
BASE-ONE (B1) | BASE-TwO (B2)

OHMIC CONTACT | OHMIC CONTACT

i el JBRLY

CERAMIC DISC CERAMIC DISC

é/Ef////// ARG /v v v
HEADER

Current carrying Drain
channel

\

Fig. 7. Cross-section of a typical

Fig. 5. Structure of junction FET unijunction transistor
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HIGHER POWER, HIGHER FREQUENCY

The development of the planar technology during the
1960’s enabled the operating frequency of small-signal
transistors to be raised so that by the end of the decade
transistors with cut-off frequencies of 6GHz and
capable of switching waveforms with rise times of Ins
were available,

Germanium power transistors could handle about

. 10W with a suitable heatsink. This power level was
increased with the introduction of silicon power
transistors. Today, silicon power transistors for low-
frequency operation are manufactured by the single-
diffused method, or, where high voltages are to be
encountered (1kV or more), by the triple-diffused
method. Powers of up to 150W typically can be
handled. :

The planar epitaxial technology enabled the operating
frequency of power transistors to be raised consider-
ably. More complex base-emitter configurations were
developed to take operation high into the radio fre-
quencies. A typical configuration is the interdigital
one where fingers of the emitter layer interleave fingers
of the base layer. Typical performance figures of
present-day r.f. power transistors are 100W at 5S0MHz
and 10W at 2GHz.

OTHER TYPES OF TRANSISTOR

The mexa transistor has an epitaxial base layer.
The lightly-doped base is grown on a heavily-doped
collector, the emitter layer diffused, and the complete
structure mesa etched. The resulting transistor is
rugged and has a low collector resistance.

Hometaxial transistors are made by simultaneously
diffusing impurities on both sides of a homogeneous
base layer, followed by a mesa etch of the emitter,
Because of the homogeneous base, the risk of hot spots
is reduced, and the transistor has good second-break-
down properties. The wide base width also gives good
voltage breakdown properties.

Triple-diffused transistors are also manufactured in
this way ; the base and emitter are diffused on one side of
the collector wafer as usual, but a third diffusion is used
to form another collector layer. The technique can be
used on planar or non-planar devices, and gives an
improved value of collector saturation voltage.

SMALL-SIGNAL DIODES

The modern point-contact diode uses a germanium
wafer to which a fine wire contact is welded. Because
the current rating is very low (only a few milliamps)
these diodes are only used for applications where
junction diodes cannot be used efficiently, for example,
as detector and mixer diodes at microwave frequencies.

Besides the low current rating, germanium point-
contact diodes have a low inverse voltage and a high
reverse current, These disadvantages were overcome
by the introduction of the silicon junction diode in the
mid-1950s. The junctions were made first by alloying
with aluminium pellets, and later by diffusion. With
the introduction of the planar technology, planar
epitaxial diodes became available.

The limit of operating speed is set by the lifetime of
the minority carriers formed by the reverse voltage.
Gold doping reduces the lifetime of minority carriers in
silicon, and by using silicon diodes with small junction
areas and gold doping, recovery times of less than 5ns
are obtained, making the diodes suitable for use in high
speed computers.
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Fig. 8. Voltage/current characteristic of tunnel
diode compared with junction diode

Faster switching diodes can be made_ by using
gallium arsenide instead of silicon as the semiconductor
material.

“ZENER" DIODES

As the reverse voltage across a junction diode is
increased, a point is reached where the small leakage
currently suddenly increases. This “breakdown’ may
be caused by electrons breaking from their bonds (the
Zener effect), or more usually by avalanche break-
down.

In this type of breakdown, the electron minority
carriers gain sufficient velocity to dislodge other
electrons which in turn are accelerated sufficiently to
dislodge further electrons. There is therefore a sudden
build-up of current, and this may destroy the diode.

If the breakdown can be controlled, however, a use-
ful range of devices, generally called (incorrectly)
Zener diodes but more accurately voltage regulator
diodes, is obtained. The value of breakdown voltage

ais determined by the doping level of the impurities in
the diode.

Voltage regulator diodes are incorporated into
supply lines to provide a simple method of stabilisation.
Special types with very low temperature coefficients are
called voltage reference diodes, and provide a simple
form of voltage standard. If the voltage regulator
diode is made rugged enough to withstand the dissipa-
tion, then it can be used to suppress voltage transient
surges. Such range suppression diodes can withstand
surges as high as 10kV provided the duration is only a
few microseconds.

TUNNEL DIODES AND VARACTOR
DIODES

Two types of diode use the properties of pn junctions
to give special characteristics. The tunnel diode uses a
normal pn junction in which both regions are heavily
doped. With a reverse bias such a large number of
electrons are present at the junction that some *‘tunnel®”
their way across the junction. Similarly, with a small
forward bias below that required for conduction in a
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normal diode, tunnelling occurs. The forward tunnel
current reaches a peak at approximately 0:15V, then
decreases until normal forward conduction oceurs at
approximately 0-3V,

The V/I characteristic of a tunnel diode is shown by
the full line in Fig. 8 with, for comparison, the charac-
teristic of a normal diode in broken lines. The negative
resistance part of the tunnel diode characteristic can be
used in oscillators.

The varactor diode uses the capacitance of a reverse-
biased pn junction. The reverse bias causes a depletion
layer between the p and n regions, the width of the
layer being proportional to the voltage. The junction
area is made large to exploit this effect and to provide
a reasonable change in capacitance with voltage.

Varactor .diodes can be used as tuning elements to
replace such devices as the parallel-plate  tuning
capacitor. They also have application as frequency
multipliers. A string of varactor diodes and tuned
circuits can be used to generate power efficiently at
microwave frequencies from a lower-frequency source.

MICROWAVE DIODES

Some types of diode have properties that make them
especially useful at microwave frequencies. Such
types are the backward diode, PIN diode, Schottky
barrier diode, and Gunn diode,

The backward diode, as the name implies, is a
reverse-biased junction diode but one in which the
breakdown voltage occurs very near the zero voltage
point. Thus the resistance with reverse bias is lower
than the forward resistance. Backward diodes can
therefore be used as microwave detectors.

The PIN diode is also a pn junction but with a layer of
intrinsic silicon between the p and n regions. With a
forward bias, the PIN diode presents a low resistance
because the bias injects carriers into the intrinsic
region. With a reverse bias, however, the resistance
remains very high. The PIN diode can therefore be
used as a detector and also as a switch. :

The Schottky barrier diode uses a metal-semicon-
ductor junction as the rectifying element. Like the
point-contact diode, the Schottky diode has the
advantage of not suffering from minority carrier
storage effects that limit the performance of junction
diodes. Thus Schottky diodes can be used for higher-
frequency applications, and also for very fast switching.

GUNN DIODE

The Gunn diode is not, strictly, a diode at all as it
does not contain a rectifying element. It is formed bya
thin layer of n-type gallium arsenide grown on a
gallium arsenide substrate. The substrate forms the
“anode” of the Gunn diode, while a “cathode” contact
is formed on the face of the n-type layer,

When a low d.c. voltage is applied across the diode,
high field regions called domains are formed at the
cathode and rapidly cross to the anode. Current
pulses are superimposed on the steady current through
the diode, the frequency of the pulses depending on the
transit time and therefore the thickness of the layer.
For a thickness of 10#m, the frequency is 10GHz.

The Gunn diode can be mounted in a tuned cavity to
form a simple microwave oscillator with advantages in
space and cost over such devices as klystrons. Maximum
output powers up to 3W can be obtained from Gunn
diode oscillators. [

The second article will describe power devices,
photo devices, and integrated circuits.
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I'l‘ IS interesting to see that, in the issue in which PRACTICAL
ELECTRONICS publishes an article on an “Electronic
Nose™, we are also able to describe an electronic alcohol
meter which will probably replace the so-called Breath-
alyser in drinking-and-driving cases and prove useful in
many fields of research.

BREATHALYSER?

The Alcolmeter, as the latter is called, is an electronic
instrument capable of indicating the presence and con-
centration of certain chemicals in air. It was on show at
the Physics Exhibition, Earls Court, in April together with
several other interesting items which show the steady
movement of electronics into the important field of
measurement and control.

The Alcolmeter uses a “fuel cell” developed to detect
only alcohol unlike the one used in the P.E. Electronic
Nose, which is capable of much wider application. In
operation the Alcolmeter cell gives an output in millivolts
dependent on the alcohol content of air drawn into a cell
chamber by a small single-stroke pump. This is amplified
and applied to a meter calibrated in milligrams of alcohol
per 100 millilitre of blood. It is understood that accuracy
is up to the requirements for normal police operation here
so we can perhaps expect to see the instrument in use on the
roads soon.

Of course, such an instrument has many applications
in research and, using somewhat different cells, can be
made to detect other types of chemical.

Light detection in the operation of power stations was
well in hand on the CEGB stands with a demonstration of
the Nordust smoke monitor, used to identify the presence
of dust in smokestack gases. This instrument uses light
scattered back to a photocell from dust particles in the
airstream. Here electronics not only makes the operation
possible in terms of sensitivity, as the amount of light
available is very small, but also in terms of removal of
anomalies due to cell variables by using balanced input
operational amplifiers.

LOOKING AT FIRE

Similarly, it is only because electronic techniques such as
correlation between two signals exists that the CEGB have
been able to develop a flame monitor capable of identifying
one flame in a furnace using perhaps 20 burners.
This is effected by looking at the flame in question from
two different directions, correlating the outputs of the
viewing cells and indicating the amount of correlation
present. Where there is a high percentage, say 80 or more,
the flame is alight. Under any other conditions the
amount of correlation is. much Iower, Such equipment
can be used to initiate some form of “‘flame-out’” warning.

On the signal generation front it looks as if there are
some interesting developments afoot. The Royal Radar
Establishment at Malvern have developed some devices
called Surface Acoustic Wave Oscillators using an excess
gain amplifier and a SAW delay line.

As both devices are very small and can be made using
photoetching techniques, samples have been prepared
capable of oscillation up to 4990MHz as a fundamental
frequency and mounted in a single TO8 can. It is envis-
aged that frequencies up to 1GHz are well within the
bounds of possibility with this device. But first of all
some problems over temperature variations have to be
overcome.
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Gerry Brown . . .

OHM NURSERIES

Gardening is not one of my
personal predilections, although
there are times when the subject
manages to stir a glimmer of interest
in me, as when, a few months ago,
someone employed electronic means
to accelerate crop-shedding (which
you will, no doubt, recall) in orchards.
Then there’s the subject, requiring a
lot more scrutiny (and perhaps some-
thing to which we shall return) called
“Electrology” claiming an ability to
reproduce whole outlines of leaves
by previous photography of incom-
plete or damaged specimensl

However, the subject taking interest
with a number of nurserymen in
Canada right now is the result of
some researches recently conducted
by Professor D. S. Fenson and Dr G.
Craig for.their department of agri-
culture.  Apparently, too much
guesswork is associated with assess-
ing the right time to lift plants for
storage during the winter, following
a hardening-off period in the autumn.

Measurement of the plants (in this
case the strawberry) resistance,
electrical that is, they have estab-
lished a direct correlation with the
fittest time to dig 'em up. This
resistance changes (they don't say
how) with the sudden drop in
temperature immediately preceeding
the winter, thus permitting early
removal of the less hardy plants
before frost damage can occur—Do
| hear an “ohm groan" from the non-
gardeners?

GETTING THROUGH

Would you believe, communication-
without-wires (apart from jungle
drums, semaphore, and heliographs)
was “old hat'' before either Marconi,
or, that great Russian, Popof,
“invented" radio? Actually, it was
about 1866, even prior to the invention
of the electric lamp, that a dentist,
one Mahlon Loomis, demonstarted a
workable electric wire-less set-up
over a distance exceeding 14 miles.
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Just how this worked is not terribly
clear, but in essence it consisted of a
pair of kites, one at each station,
carrying some several hundred feet
of wire "line"". This, at the "trans-
mitter” was grounded to earth, while
at the “‘receiver” it was terminated to
earth via a sensitive galvanometer.
The principle of operation seems
to have been one which-relied upon
charged air currents and, presumably,
a stiff breeze to boot. But credit
where it is due, he did manage in
some way (by, probably, making and
breaking the transmitter earth
connection) to interfere with the static
charge in the vicinity of the wire and
so influence the overall electrical
equilibrium; sufficient, certainly, to
be detected well over ten miles away.
Obviously, there must have been
both considerable delays, and un-
certainty about the reception (par-
ticularly for changes in wind direction
and speed) but his idea at the time
carried enough conviction for two fair
sized companies to be formed; un-
fortunately, poor old Loomis died
without ever fully realising his
ambitions and with him too did the
“atmospheric communicator”.

RADIO VACUUM

You might be interested to hear
that even today people are experi-
menting with methods foreign to
normal transmission techniques to
overcome the many disadvantages,
to name poor penetration of the walls
of buildings as a typical one. Just
the other day | learnt that Dr Richard
Arnold of Argonne National Labora-
tories in lllinois managed to achieve
success with the transmission of a
pulse-coded signal along a muon
beam of all things! Since muons
are atomic particles, detection con-
sisted of a scintilation counter
arrangement.

If this were not enough, my
colleague, inspired by all this chat
about particulate transmitters,
assures me that once he has over-
come the teething troubles with the
bag size of the-laboratory vacuum
cleaner, he is enfirely convinced that
we will be able to announce the birth
of the worlds first dust'n’soot scatter
propagation system; what do you
think?

NASTY TASTE?

Apart from the ferry, Gosport now
seems to be in the position to capture
our hearts with yet another singularly
cunning piece of wizardry; a firm
there has brought into being an
electronic (more accurately, ionic)
water de-bugging device.

Designed to clip into the supply
pipe, it works on the principle that
bacteria have a common dislike for

silver ions, and comprises simply a
pair of electrodes which cause ions
to go into solution and rapidly inter-
act with the bugs, '‘doing them in"
very quickly. One of these units can
comfortably handle as much as 250
litres of brackish aqua in a little over
a minute or so.

Good news for campers, but what
happens once it's in the gut, |
wonder? Perhaps the stomach's
hydrochloric acid converts it to the
chloride which ought to be very harm-
ful, except to your pocket; have you
seen the price of silver recently?

QUESTION OF FITNESS

Probably because I'm a bit of an
“odd-ball” anyway, the Editor and |
sometimes have difficulty agreeing
about the relevance of subject matter
in this column to the field of ‘elec-
tronics; and, since this magazine is
one which sets out to deal fairly
exclusively with the subject, it-isn't
unreasonable that he should expect

_there to be some link. But there's
“the problem. Just what is some

link? And by exclusively, do we
really mean restrictive?

Each time you buy your copy of
P.E. have you ever wondered whether,
sooner or later, the “crunch” might
come when there will be literally
nothing left to invent? Of course,
there are the good old standbys like
electronic doorbells, burglar alarms,
and so forth, plus even more
sophisticated ways of doing these
same things in miniature. But what
then?

In this inventing lark, for whatever
the outlet, it seriously looks as if, to
survive, we must look upon our
particular subject in a less exclusive
way. Indeed, to innovate in the real
sense of the word must require us to
never completely exclude any other
discipline, just in case it turns out to
be vital!

Once we (and, certainly, industry)
accept this maxim, my prediction is
that it will only be a matter of time
before technology sees the "‘birth” of
Intertacing Engineers capable - of
performing a sort of inter-disciplinary
integration. Henceforth, instead of
knowing an awful lot about a little,
they will be in the unique position to
discover myriads of, previously un-
heard of, applications from the
suddenly limitless number of avail-
able permutations.

Let's drink to the daring, the real
innovators, and to the possession of
minds that never permit us the hollow
excuse to be bored stiff!
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PE Sound Synthesiser

TONE (ONTROL &

EXRPERIMENTAL SOUND STUD}

By G.D. Shaw

THIS month the Tone Control module will be described
together with some notes on the setting up of an
experimental sound studio.

HUTCHINSON TONE CONTROL

The tone control circuit used in the Synthesiser
is based upon the design by P. B. Hutchinson which
appeared in Wireless World (November 1970) and
which, in turn, was inspired by R. Ambler’s design for a
“Tone Balance Control” which was pubfished in the
March 1970 issue of the same journal. A number of
minor changes have been made to the original circuit
in order to make it fully compatible with the circuitry
in the Synthesiser but the frequency selective network,
suggested by Hutchinson have been retained.

The type of tone control usually adopted for. the
majority of domestic equipments is that in which the
greatest effect occurs at the extreme ends of the audio
frequency spectrum while the mid-band frequencies
remain relatively unchanged. The Baxandall and
Siemens designs provide just such a characteristic. In
recent years however there has been a tendency towards
extending the scope of the tone controls in domestic
equipment.

For purely domestic purposes there is no doubt that
the ability to manipulate the frequencies over the whole
of the audio frequency spectrum can make an enormous
difference to the quality and effect of the ensuing
sound. The Hutchinson tone control circuit combines
many of the advantages of mid-band correction with
relatively severe “‘end of range” effects all of which are
extremely useful to the experimenter in sound.

TONE CONTROL RESPONSE CURVES

Fig. 6.1 shows a graphical representation (shown
dashed) of the kind of effect obtainable by means of a
conventional tone control circuit of the passive kind.
Note that there is very little effect on the mid-range
frequencies even when the treble and bass controls are
adjusted to their maximum value positions.

On the other hand, the designed response of the
Hutchinson circuit (shown solid) provides an overlap of
“bass and treble responses ranging from about 200Hz to
4kHz. The provision of separate boost and cut controls
to both the bass and treble ranges therefore means that
it is possible to tailor the overall characteristic of the
curve to suit many particular applications. It is, for
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example, possible to build up tonal correction curves to
compensate for deficiencies in sound transmission
transducers such as pick-ups or loudspeakers,

The basic principle of operation is illustrated graphic-
ally in Figs. 6.2 and 6.3. Each potentiometer in the
circuit controls the 3dB frequency of a curve having a
slope of about 6-7dBjoctave, the function of the
potentiometers being in accordance with the direction
of the slope. In Fig. 6.2 the dashed lines (1) represent the
effect on the audio frequencies when all the controls
are set flat. Since both the boost and cut selective
networks are designed to have a fairly close match a
similar result is obtained if all controls are set to their
maximum positions.

With all the controls set flat, the effect of advancing
any one of them is to bring the related slope further
into the audio spectrum. The dotted line (2) shows the
result of advancing the treble boost control about
halfway. So far, of course, the resultant curve is
similar to that obtainable from a conventional tone
control circuit but if the treble cut control is now
advanced from its flat position the effect is to reduce the
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Fig. 6.1. A comparison of characteristic curves
obtained from a conventional passive tone control
(shown dashed) and those from the Hutchinson
circuit (shown solid)
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degree of boost to the upper frequencies without

affecting the boost applied to the middle frequencies. < 55 soast

This is shown as the overall resultant (4) by means of the N2 o e st

solid line in Fig. 6.2. % !
An advantage of this form of control lies in the N o

possibility of combining the effect of boost and cut . T

settings from opposite ends of the spectrum to provide e - v

a resultant slope of up to 12-14dB/octave. A typical \ f

curve6 obtainable from such combination is shown in NN

Fig. 6.3. = S -1o

TONE CONTROL BASICS % Y

The general form of the tone control circuit is shown . = 18
schematically in Fig. 6.4, from which it will be seen s an s e o
that two frequency selective networks are employed. - = -

One lies directly in the signal path to the operational G o

amplifier and acts as the cut network whilst the second
lies in the amplifier feedback loop and acts as the
boost network.

The design of each network is identical and is shown
in Fig. 6.5. CI, R1 and VR1 form a simple first-order
high pass filter with a slope of about —6dB/octave.
The 3dB frequency is given by 1/CR where C is the value
of Cl1 and R is the value of Rl in series with the
value of VR1. With the component values shown the
highest 3dB frequency is thus 1:54kHz and the lowest
is 28Hz. C2, R2 and VR2 form a simple first-order
low pass filter again with a slope of about —6dB/
octave. In this case the highest 3dB frequency is
22-6kHz and the lowest is 415Hz. INPUT

The same network is able to provide boost character- o
istics since, in the feedback path of the operational
amplifier, it reduces the a.c. feedback thereby increasing
the gain of the amplifier.

Depending upon the settings of the potentiometers ;
the input impedance of the frequency selective networks l c1
can vary between 470 ohms in parallel with 470 ohms -r o22uF
at minimum and 25'5 kilohms in parallel with 25-2
kilohms at maximum. It is thus necessary to provide a
drivinhgnslouroe having an output impedance of less than r.:r;n :.55;1
200 ohms. \ s

Similarly, it is necessary to compensate for changes INPUT
in output impedance of the tone control circuit by

Fig. 6.3. Combining controls to give a 12dB/octave
cut-off at mid-band. Dashed curvesindicateresponses
when controls are used separately )

ouTPUT

Fig. 6.4. Block diagram of Hutchinson Tone Control

25k VR2 25k

driving into a load of 50 kilohms or more.
c2 QUTPUT
- 00i5pF
- o
! '/@ 5 Fig. 6.5. Configuration of high pass and low pass
L filters used in Hutchinson Tone Control

THE COMPLETE CIRCUIT

@

N The complete circuit of the Tone Control is shown
5 in Fig. 6.6. TR is an emitter follower which provides

4 a low impedance drive. R10 and RI1l provide d.c.

feedback to maintain the output of the amplifier at
0V. Capacitor C6 decouples audio frequencies from the
d.c. feedback loop and R12 provides a limit to this
decoupling so that the a.c. closed-loop gain of the
amplifier is limited to about +36dB. In the original
by -y - circuit this was found necessary to avoid resonances
Fagccas at the extretl'ne ends of the audio spectrum under
. b2, sitiitot theHitehinsn trol conditions o max'imum boost. The resonances were
glll.gcus“? coor:{lvoll seot flat @, tr:b:: hono:;:':&&::d: caused by interaction between the boost characteristic
other controls flat @ , projected treble boost and cut  and the d.c. feedback loop at the bass end, and the
with controls adjusted separately @, resultant curve  high frequency compensation of the amplifier at the
resulting from summing the boost and cut curves treble end.
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TONE CONTROL MODULE

3
z ol
TF

TREBLE
2700

Fig. 6.6. Circuit diagram of the tone control

r)itgetiono{ copper

Make breaks in copper strips at holes: EE 7, 8,9,10,17, 28,30

Fig. 6.7. Veroboard component assembly and wiring details for Tone Control module




The original circuit utilised a 709 operational amplifier
as the active element and substitution of a 741 has
resulted in the virtual elimination of high frequency
resonance problems. However there is the possibility
that low frequency resonance may remain under
conditions of maximum bass boost although this can
be tuned out by careful adjustment of the value of R12.

ASSEMBLY

Construction of the modiuile should generally follow
the pattern already outlined, that is, assembly and
wiring of the front panel components followed by
assembly of the module hardware and finally the
wiring in of the circuit board.

Layout of the components on the circuit board is not
too critical and the recommended circuit board layout
is shown in Fig. 6.7. \

Some care should be taken in wiring up the potentio-
meters since it is quite easy to wire these in the wrong
way round and this will give rise to some very odd
results during testing out the finished module. Fig. 6.7
also shows the component layout and wiring on the
front panel and McMurdo plug.

TESTING

Testing the module covers only the establishment of
performance characteristics at various points in the
audio spectrum and it is recommended that a sine
wave oscillator be used for this purpose. Starting with
the oscillator at 20Hz the frequency should be advanced
in multiples of 20Hz up, to and including 100Hz and
thereafter in multiples of 200Hz up to 1,000Hz.

From- 1,000Hz the frequency advance should be in
steps of 2,000Hz. This procedure will give about
20 points on the graph and should be quite sufficient
to establish the circuit characteristics.

COMPONENTS . . .

TONE CONTROL
Resistors
R1

R7-R11  47kQ (5 off)

R2 10kQ R12 270Q
R3 1-5k2 R13 4700
R4 4700 R14 2.2kQ
R5-R6 470Q (2 off) R15 47002
All 2% + watt metal oxide

Capacitors
C1 22uF tantalum 16V
2 0:22uF polyester
C3 0-015uF polystyrene
C4-C5 50uF elect. 25V (2 off)
Ccé 10uF elect. 25V
(oy ) 0-22uF polyester
Ccs8 0-015uF polystyrene

Integrated Circuit
IC1 741C 8pin d.i.l.

Transistor
TR1 BC107

Potentlometers‘
VR1-VR4 25kQ
(4 off)

linear min. moulded carbon

Miscellaneous
JK1-3-5 mm jack socket, SK1—2 mm miniature
socket, 0-1 matrix Veroboard

 — _—
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The measuring procedure should be repeated five
times, the first being with all controls set flat and
subsequent measurements with each of the individual
boost and cut controls set to maximum in turn. If
component values have been chosen as specified the
resultant graph should bear a very close resemblance
to that shown in Fig. 6.1.

There is little to be said concerning the actual usage
of the module since, as with all tone control circuits,
the position of the various controls will be dictated
by a variety of circumstances not least of which is the
individual constructor’s preference. The little extra
trouble involved in the manipulation of four controls
is well rewarded by the greater versatility of the system
in the provision of exactly the sound required. As a
general guide to module usage there are two basic
methods of operation.

Tonal correction curves are provided by setting both
the boost and cut slopes to the middle of the audio
spectrum and then moving one or the other out until
the required effect has been achieved.

Simple boost or cut characteristics are obtained by
setting all the slopes to the extreme ends of the audio
spectrum and then moving the appropriate one in
towards the middle until the desired effect is achieved.
If only one control is manipulated in this latter case the
resultant slope will, of course, be about 6dB/octave.

FORMING A STUDIO

In part four of this series the reader was introduced
to the idea that the tape recorder was a very necessary
adjunct to the Synthesiser if the full potential of the
instrument were to be realised. This idea may be
extended by considering the Synthesiser as the central
focus around which may be constructed a simple yet
versatile sound studio capable of providing a wide range
of facilities to the keen expéerimenter. Thus, in addition
to the tape recorder, there are a number of other items
of so-called peripheral equipment which may be
added to and usefully extend the versatility of the
system. Fig. 6.8 illustrates one possible arrangement
which utilises a fairly wide range of external apparatus.

In common with the basic concept of modular
construction for the Synthesiser, the establishment of a
studio may also be considered on the basis of a form of
modular growth in which individual pieces of apparatus,
including the Synthesiser, are treated as separate
modules. In the Synthesiser itself all the modules plug
into a bus-bar system which provides power supplies
and signal paths for the interconnected, prewired
modules. In a similar fashion the studio must have a
central signal routing system and this is provided by
what is known as the main patch. The power supplies
for the studio apparatus are not, however, routed via
the main patch, and the provision of a power supply
distribution system will be dealt with later in these
notes.

THE MAIN PATCH

The main patch in any studio is thus a very important
piece of apparatus. Ideally it should provide a rapid
means of interconnecting the signal pathways of all the
apparatus incorporated in the studio in virtually every
possible configuration and do so with a minimum of
noise and crosstalk addition.

There are a number of possibilities for the con-
struction of the main patch, the actual method adopted
depending largely upon the means and inclination of
individual constructors. It is worthwhile stressing,
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MAIN PATCH

BOARD

SYNTHESISER

Fig. 6.8. One possible arrangement of apparatus to form an experimental sound studio

however, that a little extra quality in components
chosen and effort expended in construction will be
amply repaid in terms of reduction in the problems
associated with poor contact assemblies.

One method of construction involving very little
effort on the part of the constructor lies in the employ-
ment of ready-built patching matrices such as those
manufactured by Sealectro Ltd. Matrices of a similar
type are supplied “‘built-in” ina number of commercially
available synthesisers and have proved to be quite
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Fig. 6.9. Arrangement of jack sockets to form a
patch board

successful in this application. The adoption of a ready-
built matrix has the advantage that the patch can be
assembled very quickly. In addition, the space taken
by the patch is very small indeed although this could
perhaps be something of a disadvantage if the screened
signal cables for connection to the matrix are of any
size at all. Another idea for the construction of a
patching systemr is the use of 3-5mm jack sockets
arranged generally as shown in Fig. 6.9. It is important
to note that the type of jack sockets employed should be
of the open-circuit variety.

The type of main patch employed in professional
circles frequently makes use of a system based upon
standard G.P.O. type jacks. Although rather larger
than either of the other possibilities mentioned the
greater contact area and general robustness of the
components involved makes this latter system worthy
of consideration if any serious work of high quality is
envisaged. In terms of cost the system is not significantly
more expensive than those previously mentioned.’

OVERCOMING HUM

Perhaps one of the greatest problems associated with
the interconnection of a range of apparatus lies in the
formation of ground or hum loops within the system.
In some circumstances the source of the hum can be
quite difficult to trace and it is therefore worthwhile
expending a little time in establishing a system which
eliminates, from the outset, as many sources of hum as
possible.
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By far the greatest source of hum lies in the formation
of loops through the earthing system of mains powered
apparatus. The frequency of the hum can vary between
50Hz and 120Hz depending upon the mains frequency
and type of rectification employed. Until quite recently
the majority of mains powered apparatus employed
the live chassis method of construction in which the
signal ground was common with the mains earth.
This type of apparatus provides the greatest hazard as
far as the formation of hum loops is concerned.

COMMON POINT EARTH

Connection of a number of pieces of mains powered
apparatus into the main patch may be accomplished
as shown schematically in Fig. 6.10. In this case power
supplies are distributed from a panel which has one
common earth to the mains. Screened signal cables
are used where the screen is disconnected at one end
of the cable only. Thus the connections at the main
patch are made on high signal levels only while the
circuit is completed through the common earth in the
power distribution panel.

Although these latter remarks apply particularly to
apparatus in which live chassis contruction has been
employed, a similar form of interconnection may be
employed with apparatus which has a fully floating
signal ground, i.e. there is no electrical connection
between the signal ground and the mains earth.

In circumstances where all the apparatus involved is
of this latter form of construction it is necessary to
provide a common ground return on all signal lines
and this is best done by connecting the screens of all
signal cables to a common point at the main patch.
This latter point is left floating except in the case where
mixed types of apparatus are being used and, in these
circumstances, the signal cable screens of apparatus
with floating outputs only are commoned at the main
patcll: and this point then returned direct to mains
earth.

CHOOSING THE RIGHT CABLE

A second prime source of hum lies in the type of
cable used to route signals and its relationship to the
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MPA SIGNAL

MPA

00000

POWER
DISTRIBUTION
BOARD

—
—
-
.

MPA=MAINS POWERED

APPARATUS

TO MAINS SUPPLY
Fig. 6.10. Connections of peripherals into the main
patch
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impedance of the inputs to which it is connected. It is
best to choose a signal cable which is compatible with
both low and high signal level inputs and thus one
should steer clear of the majority of commercially
available so called miniature signal cables which are
prewired to a range of plugs and sockets. Unfortunately
many of these, whilst perfectly suitable for the trans-
mission of relatively high level signals into high imped-
ance loads, are quite unsuited to low impedance
networks due to the relatively high impedance and
core/screen capacitance of the cable itself.

A signal cable which should prove suitable for most
purposes in the studio will have a nominal impedance of

.about 50 ohms and a core screen capacitance of not

more than 100 picofarads/metre.

CHOICE OF PERIPHERALS

Referring again to Fig. 6.8 the choice of peripherals
for the Synthesiser must rest primarily with the indivi-
dual, the only limiting factor being the compatibility of
one unit with another. Although all the equipment
shown is available commercially in several different
forms a large proportion of it could be constructed at
home with the aid of designs published. For example
the Synthesiser Reverberation Amplifier (to be published
next month) can be employed, without modification, to
drive the spring line unit type HR162 available from
Henry’s Radio Ltd. Commercially available reverbera-
tion units include those manufactured by Eagle,
Grampian and Sansui ranging in price from about
£20 to £70 and offering a variety of facilities.

The choice of mixers is legion and can range from the
four channel T.T.C.-B2005 distributed by Adastra
at about £4 to the four channel Unimixer by Soundex
at prices from about £90. Again, however, the con-
structor may opt to build his own mixer from a range of
published designs.

The choice of filter units is rather more restricted for
domestic users but for those with about £200 to spend
the Levers-Rich AS501 offers full audio spectrum
equalisation in seven bands.

THE TAPE RECORDER

As with the case of the mixers, the choice of tape
recorder is extremely wide but can be narrowed down
by application of a list of specific requirements which
are desirable although not absolutely mandatory.
In professional circles the production of a Synthesiser
recording may entail a mix-down from perhaps as
many as twenty-four discrete tracks. In these circum-
stances the final master tape will have been involved
in only one tape to tape transfer and consequently the
recorded sound is likely to have suffered only the very
slightest loss in quality.

If the amateur attempts to simulate these professional
methods (in terms of tracks involved) with the equipment
normally available to him there may be as many as
fifteen to twenty tape transfers involved in a very
complex recording. Thus the quality of sound on the
tapes involved in a number of transfers is likely to be
much reduced in comparison with the original. This
factor alone provides the first and foremost requirement
of any tape recorder to be used for creative work and
that is quality.

In general terms the purchaser should invest in a
machine which offers the best possible specification
coupled with a minimum number of features designed
to ease the problems entailed in the production of
good quality recordings. These may be summarised
as follows.
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SPECIFICATION AND MACHINES

Three speed machines are preferable with 38cmy/sec:
I9cm/sec and 9-5cm/sec providing the ideal. Speeds
below 9-5cm/sec are unlikely to be very useful. Three or
four heads with provision for “on” and “off* tape
monitoring. Stereo quarter track machines having
sound-with-sound facilities, ideally through the medium
of an input mixer, provide the minimum facilities for
just about the only form of multitracking available
to the average amateur.

There are a number of tape recorders on the market
which combine an excellent technical specification
with the features listed above. Amongst these are:
Akai 1720L and GX220D; Beocord 1600; Ferrograph
702 and 704; Philips N4418 and N4450; Pye 9137;
Rovex Series 77 1104; Sony TC630. and FC270:
Telefunken M204TS; Uher Royal de Luxe.

As far as sound-with-sound or track transfer is
concerned most of the recorders listed employ slightly
different methods of providing this facility involving
the use of one or more switches and, in some cases, an
external signal routing cable. In this respect the
Philips N4450 is notable in that, after laying down the
first recording, this may then be transferred back and
forth between tracks, with or without the addition of
further material, by the manipulation of a single
switch. This latter recorder also incorporates facilities
for the addition of echo/reverberation again at the
throw of a switch.

DECK CONVERSION

Recorders offering the facility of more than two
tracks, or four tracks if one includes the quadraphonic
types that are beginning to make their appearance,
would normally be expected to be priced out of the
reach of most amateurs. The determined constructor,
however, could do worse than consider the conversion
of some of the computer decks which become available
from time to time. Several of the capstan driven decks
now available from about £40 are superbly engineered
devices and suitable for conversion. The speed of
computer decks is usually quite high but this need not
necessarily be a disadvantage since it would be used for
record and replay of its own material only.

Heads are available from a number of sources. Gres-
ham, for example, manufacture an eight-track, half-inch
head for record/replay purposes at a price of around
£70-£80. For the purposes of erasing, economies can
be made by stacking a number of stereo erase heads.
The electronics for the recorder could be based on the
Hi-Fi Tape Link (recently published in this magazine)
or, alternatively, on the range of Motorola integrated
circuits designed specifically for tape record/replay
purposes.

OTHER ADDITIONS

The addition of a Dolby B noise reduction unit
should be a prime consideration and for a studio
system it is best to choose a discrete unit rather than
have the system built-in to a recorder.

Other useful additions to the studio include a separate
power amplifier with speakers for monitoring purposes
and a suitable turntable unit. These latter items could
generally be “borrowed” from the domestic Hi-Fi
system as and when required.

Next Month: The Meter Unit; Voltage Controlled
Reverberation Amplifier and Ring Modulator.

602

L

NEWS BRIEFS

Telephone Scrambler for Commercial Use

FOR businessmen who require absolute security in their
communication, EMI have introduced a new electronic
scrambler for use with both private and public telephone
networks. Known as the Privateer it is suitable for a wide
number of applications in business, commercial and
industrial organisations.

Once a telephone call has been set up in the conventional
manner the Privateer telephone is brought into operation
simply by pressing a separate switch. Subsequent con-
versation is then electronically scrambled as it is trans-
mitted to the telephone line, and only becomes intelligible
when it is unscrambled by matching equipment at the
receiving end.

Gommercial Radio

STUDIO automation is expected to be a major feature in
many of the radio stations forming Britain's new
commercial network which will start broadcasting within
the next 12 months. The trend is being set by London’s
general entertainment channel Capital Radio, which is
aiming for equipment which can automatically select and
play a high proportion of the station’s daily programme
output from material stored on magnetic tapes.

Negotiations are going ahead with EMI to supply equip-
ment from their extensive range of Schafer radio auto-
mation systems,

Equipped with a solid-state memory, this system is able
if required, to provide a full 24 hours of continuous broad-
casts—the memory being programmed to select on a time
or sequential basis pre-recorded “‘events”, including enter-
tainment, commercials, and station announcements, from
its vast repertoire. Using a keyboard, an operator can
insert a complete day’s programme in the memory, building
up the programme on a minute by minute basis if required.

Data Transmission

MANY different kinds of information, from heartbeats to
motorway hazards, can now be transmitted over
Britain’s public telephone network in a new communica-
tions service introduced by the Post Office on June 1.

During trials, the new Datel 400 service has already been
used to send heartbeat readings from a small hospital to a
large one a mile away, and information on river pollution
has been sent to a Government laboratory. The latest
development being studied at the moment is the sending of
information on motorway hazards and weather conditions
to a central monitoring point.

Golden Jubilee

IN April the well-known components manufacturers, A. F.

Buigin & Co. Ltd., celebrated their 50th anniversary
with an announcement of unbroken profit figures stretching
back over the full 50 years to 1923 when Arthur Bulgin
started the company on £100 capital.

It is perhaps indicative of the value of “service” that this
organisation who hold as their aim to provide customers
with a service through a family company; that they have
managed to succeed so well in the face of growing and
aggressive international competition.

At the celebrations Arthur Bulgin, managing director,
presented three new members of the company’s 25 Year
Club with gold watches including Albert Ridpath, foreman
of the injection moulding section, who becomes the 50th
member of this club. Quite a record for a company
started on £100 and still running as a family concern.

Practical Electronics July 1973




LOGI

D

O avoid having to make, and use, three different types of
circuit (AND, OR and NOT gates) to provide logic
functions; the modern logic designer uses exclusively NAND
gates. By suitable arrangement of these it is possible to
generate any logic function that is desired and this type of
gate is to be used throughout this series.

NAND VARIANTS

A NAND gate is made by inverting after an AND; the
simplest possible circuit is shown in detail in Fig. 3.1 and
depicts a basic form of DTL (Diode Transistor Logic). The
DTL used in the Logic Tutor is only a minor variant of this
circuit: do not confuse this with the basic TTL (Transistor
Transistor Logic) NAND gate—Fig. 3.2—which, although it
carries out the same function, has entirely different input
gating and output stages.

Though NAND is a compound of AND with NOT it is so
commonly used that it is considered to be yet another
fundamental gate and as such has a standard symbol of its
own (Fig. 3.3.). It is possible to obtain I, 2, 3, 4 and 6 input
NAND gates as standards and certain DTL gates have facility
for the number of inputs to be expanded by adding extra
diodes at the expander node.

Select a two input NAND on the Logic Tutor and connect
the inputs to two logic level switches monitoring the output
level on one of the lamps. The output will be the inverse of
AND as shown in the truth table (Q = A'B) which means
that the output will always be level | until all the inputs are
at level 1 and at that condition the output will fall to 0.
Verify this for yourself and then do the same with a 4 input
gate.
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NAND GATES

INVERT FROM NAND

We demonstrated INVERT last month, but now look at the
truth table and Fig. 3.4 to see how this came about. Consider
a gate with inputs Aand B shorted together and the shorted
node called X. If X is | both A and B will be |—refer to the
truth table and see that two ones on the input of a NAND
give an output 0. If X'is made 0 both A and B will be 0 and
this is shown to give an output of 1. Thus whatever X is the
output is the opposite—an INVERT or NOT function.

Another way of obtaining INVERT is to make input B
permanently a level |. Whatever A is, the output will be
the opposite.

A point worth noting is that in all forms of current sinking
logic (DTL and TTL) a floating input to 2 NAND gate will be
presumed (by the gate) to be at level | however it is bad
practice to leave spare inputs of a gate disconnected as they
are liable to pick up stray signals and cause severe logic
ambiguities.

AND FROM NAND

If the NAND function is obtained by inverting AND we can
get back to AND by inverting again after a NAND gate as
shown in Fig. 3.5. The output is A‘B inverted—the double
negate cancels and we are left with simply A-B.

As an exercise try and simulate a six input AND using any
of the NAND gates available on the Logic Tutor (expanders
are not permitted!). We shall publish an answer next
month and at the same time describe De Morgan's Theorem
and show how to use this in conjunction with NAND logic

to produce OR. by M. Hughes
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THE Use of integrated circuits has made it possible
to make a high quality regulated supply incor-
porating a current limit facility using a surprisingly
small number of components. Since the supplies
are so simple and inexpensive, a twin power supply
unit is a practical possibility, and is extremely useful
especially in development work.

The current limit facility is one which is not found
except in the most expensive power supply units, and it
will be found to be extremely useful—sometimes in
rather unexpected ways. Apart from its use as an
overload protection and as a constant current source,
the author has found it to be an excellent way of
testing Zener diodes!

The current limit facility is nearly as accurate as the
voltage regulator and, if required, the unit may - be
used as a constant current source.

REFERENCE
UNREGULATED VOLTAGE
D.C.
,é —0— D
Fig. 1. The basic voltage Fig.2. The basic current

regulator circuit
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limiting circuit

TWIN POWER SUPPLY

By G. S. SCHAJER

CIRCUIT DESCRIPTION

The integrated circuits used are the 741 operational
amplifiers (op amps) which are cheap and readily
available. The operational amplifier differs from the
ordinary-amplifier in as much as that it has two inputs,
an inverting one (marked with a minus sign) and a
non-inverting one (marked with a plus sign).

If there is a small difference between the voltages
applied to these inputs, the output will change according
to the magnitude and polarity of the difference. The
op amp may therefore be used as a difference amplifier.
This is the case in the circuit shown in Fig. 1, which
shows a voltage follower circuit.

The output of the op amp is controlling a transistor
in the supply rail of an unregulated supply. It is
comparing a reference voltage and the output voltage
and amplifying the difference. If the output voltage
falls, the input to the transistor is increased, tending to
restore the output to its original value. Similarly an
increase in output will cause less current to the transistor
base and thus decrease the output.

Since the op amp has a very high gain, the input
need only change by a small amount for it to produce a
substantial restorative action. The output thus follows
the reference voltage with a high degree of accuracy.

CURRENT LIMITING

Fig. 2 shows a basic current limiting circuit., It
functions in exactly the same way as the voltage
regulator except that instead of the output voltage, the
voltage drop across R, (and thus the current) is
compared with the reference.

The current at which the circuit limits is dependent on
the reference voltage and the value of the resistor
according to the relationship:

Current limit = Reference Voltage
- Ra
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Fig. 3a. Circuit diagram of one half of the electronics of the Twin Power Supply
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If the circuit is operated in the region of current
limiting it makes a good constant current source. Its
accuracy is nearly as good as that of the voltage
follower. The slight deterioration is due to the
thermal instability of the resistor.

FULL CIRCUIT DIAGRAM

The voltage follower and the current source may be
used together as shown in the full circuit diagram,
Fig. 3a. The reference voltages are made adjustable so
that the output voltage and the current limit may be
adjusted.

5 R
M

S
Ri2

SEE FiGa i
P am |
‘/ o—s 0
+
+
SEEFIGa D8
18Y
Supply
B
e

Fig. 3b. Mains input an;i switching arrangement for the complete Twin Power Supply
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Resistors

R1 3:3kQ2
R2 680
R3 68002
R4 1kQ
R5 22kQ

R6-R9 10k} (4 off)

R10 20 10W wirewound

R11 4.7k Q

R12 470

All +10% +W carbon except R10

Potentiometers
VR1 5k linear
VR2 5k linear

Capacitors
C1 2,000uF 50V elect.
C2 50uF 25V elect.
C3 50uF 15V elect.
C4 01pF 250V polyester
C5 0-1uF 250V polyester
C6 50uF 25V elect.

Integrated Circuits
IC1,1C2 741C (2 off)

Transistors
TR1 0OCs83
TR2 0OC36
TR3 ACY19
TR4 2N3055
TR5 2N3053

Diodes
DA-4 1N4001 (4 off) or 2A bridge rectifier
D5 1N4001
D6 16V 400mW Zener
D7 12V 400mW Zener
D8 1N4001

Switches
S1 D.P.D.T. mains toggle
S2 5 pole 3 way, make before break, rotary wafer
S3 Push to make release to break, pushbutton
S4 D.P.D.T. toggle .

All the above components are for one half of
the Twin Power Supply except S1 and S2,
only one each of these being required

Miscellaneous
B Douglas MT127 0-24-30-40-48-60V 2A

-ME1 1A f.s.d. 3in meter
ME2 20V f.5.d. 3in meter (or 15V if available)
PL1, SK1 Bulgin P360 mains plug and socket

PL2, SK2 B7G plug and socket
PL3, SK3 B76G plug and socket

LP1 - Mains neon with integral resistor
FS1 2A fuse and holder (2 off)
FS2 500mA fuse and holder

Terminals (4 off)

0-15in matrix edge connecters and Veroboard
(optional)

Case, plastic feet, paxolin panel, Veroboard,
printed circuit board, power transistor insulating

set (4 off)

S —
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A germanium transistor (TR1) biased by a silicon
diode (D5) is used as a constant current source to feed a
Zener diode (D6) thus giving a very stable reference
voltage. Since the output voltage cannot be taken
below 2V a resistor, R3, is connected in series with the
potentiometer VR1 to make the minimum reference
voltage also 2V.

The current limit reference Zener diode (D7) does
not need similar stabilisation as it only operates when
the load current is constant and hence the rail voltage is
not changing. A maximum of 2V is required for this
voltage and this is obtained from a 12V Zener (D7) and
a resistor RS in series with VR2 to produce the required
voltage at the potentiometer wiper.

The outputs of the op amps do not run directly to the
output transistors but via driver transistors in the super
alpha pair configuration. This prevents overloading
of the op amp .output which can only supply 25mA.,
The 741 has indefinite short circuit protection which is
comforting during testing.

Under extreme conditions one or other of the output
transistors is dissipating nearly the full power input of
the supply from the transformer, i.e. about 20W. The
need for heatsinking is obvious and should be taken
into account when deciding the output power required.

OUTPUT VOLTAGE MONITORING

The connection from the inverting input of IC2 is
connected directly to S4 (Fig. 3b) so that the voltage
drop in meters, switches and wiring does not affect the
regulation of the supply. When S4 is closed the input
to the op amp is connected to the output terminal and
so any voltage drop across the switch due to contact
resistance will similarly not affect the regulation.

When the switch is off the supply is disconnected
from the output but the high impedance op amp input
is still connected to the supply by R12. This enables
the supply to operate so that the voltage and current
limit may be set when S4 is off. The current limit set
switch S3 is independent of S4.

A reverse biased diode D8 is connected across the

“output terminals to protect the supply from back e.m.f,

when disconnecting a reactive load.

Resistor R11 is included so that the supply has a load
in the absence of any external load. C6 . protects
apainst high frequency oscillation and C5 reduces
mains borne interference.

THERMAL EFFECTS

The 20 resistor in the current limiting circuit should
be a high wattage type to prevent excessive heating
which causes resistance variations. A 10W type
drifts by about five per cent which is reasonable; a
higher wattage should be used for greater stability.

On the prototype the rail voltage off load was 28V,
Under no circumstances should this voltage be exceeded
by using a higher voltage transformer as this will
damage the integrated circuit. On a 1A load the rail
voltage drops to 21V.

Meters are provided to measure the voltage and
current output of the two supplies. It is possible to
switch them from one supply to the other, but without
breaking the continuity of either supply, and yet
maintaining the isolation between the supplies.

The circuit shows the switching arrangement required.
A five pole, three way, make before break switch is
used. The centre position is “off””. A make-before-
break switch is essential, otherwise there will be a break
in continuity during switching.
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Fig. 4. Printed circuit board carrying the integrated -
circuits and associated components shown full size
from copper side. Also shown is the Veroboard
carrying the Zener diode circuit

CONSTRUCTION" Zener diode D6 is made on a small piece of Veroboard

The method of construction is a matter of personal
choice, dictated to some extent by the materials
available. Some thought should be put into planning
the layout of the components and a little extra care
when making up the unit is well worth the effort.

Some details are given of the construction of the
prototype, together with some of the points to remember
when building the supply. They are given merely as a
guide and need not be adhered to rigidly.

The integrated circuits and associated components
are mounted on a printed circuit board which is shown
in Fig. 4. The two rows of holes for the i.c.s are easily
drilled by clamping a small piece of Veroboard (0-1in
matrix) to the printed circuit board and using its holes
as a template. Holders for the i.c.s may be used if
desired, r

The Zener diodes and associated components are
mounted on the front panel, attached to the tags of the
potentiometers. The stabilisation circuitry for the

Photograph of the
completed Twin
Power Supply
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(0-15in matrix) which is mounted on the back of VRI1
by means of its connecting wires. If the potentiometer
has a metal case steps should be taken to prevent the
Veroboard shorting.

The layout of the front panel is shown in the photo-
graph (Fig. 8). This was made from a piece of white
Perspex +%in thick. Detailed drilling details are not
given as some of the components will vary according to
availability. The meters shown are not generally avail-
able but SEW series 65 meters are a suitable type to use.

It is a good idea to connect the spindles of potentio-
meters VR1 and VR2 to the negative rails of the
supplies as this reduces hum pickup. Use thick wire
for the current carrying sections of the supply to
reduce heating effects.

TRANSFORMER

The power is supplied by a single transformer with
two isolated 18V, 2A secondary windings. This is not




BOARD A

Fig. 5. Layout of the components on the back panel. Details of board A are given in Fig. 4. TR2 and
TR4 are mounted under the boards on the panel

Fig. 8. Layout of the components on the front panel. Board B is shown in Fig. 4
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Fig.6. Diagram showing modification to the Douglas
MT127 transformer

available in this form but a simple modification to a
Douglas MTI127 will give the required result. The
MTI127 has taps at 0-24-30-40-48-60 volts and these
are connected to tags.

The connections to the tags marked 30V and 48V
should be carefully unsoldered and the end of the 30V
winding should be connected to the beginning of the
48V winding. This is shown diagrammatically in
Fig. 6.

One 18V supply is available at the tags of the 30V and
48V and the other at the tags of 24V and 60V. Check
that the correct windings are being used with a con-
tinuity meter and make sure that there is complete
isolation between the two windings. Alternatively
two 18V, 2A transformers may be used.

PAXOLIN PANEL

The transformer, rectifiers and capacitors are mounted
on a Paxolin panel which fits into the bottom of the
case, Fig. 7. Discrete diodes soldered to squares of
stick-down copper sheet form the bridge rectifiers but it
is probably more convenient to use a ready-made
2A bridge.

The back panel is a piece of 14 s.w.g. aluminium
painted matt black and this acts as a heatsink for the
four power transistors, Fig. 5. The p.c.b.s carrying the
i.c.s are also mounted on this panel. Mica washers to
insulate the transistors as well as plastic bushes on the
bolts should be used to ensure that the transistors do
not make contact with the panel.

On the prototype, both the front and back panels
were made removable by using offcuts of Veroboard
and edge connectors to form plugs and sockets. The
mains input is kept completely separate by using B7G
plugs and sockets to make the connections between the
front and back panels of the transformer.

TESTING THE SUPPLY

Should the supply not function check the reference
voltages as any fault here will be reflected in the output.
If they are alright then the fault must lie in the op amps
or associated components.
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TRULT L0MATION

KONTAKT “Cold Spray 75"

For rapid and effective fault location
Non-toxic, non-inflammable, Cold
Spray 75 is a chemically inert coolant
capable of producing temperatures
of down to —42 centrigrade. It can
also be used to prevent heat damage
during soldering processes, for the
rapid freezing of small articles for
biological and technical purposes and
the prompt location of hairline
cracks and other faults in temperature
dependent components.

Other Kontakt products:

Kontakt 60 and Kontakt 6| for relay contact
cleaning; Plastic Spray 70, transparent pro-
tective lacquer; Insulating Spray 72; Kontakt
WL, Spray Woash; Antistatic Spray 100,
Antistatic agent for plastics; Policur 80,
Polish and cleaner; Fluid 101, Dehydrating
Fluid.

Details from U.K. distributors:

Special Products Distributors Ltd.
8l Piccadilly, London WIV OHL. Tel. 01-629 9556

PRACTICAL ELECTRONICS
“SCORPIO™ ELECTRONIC
IGNITION SYSTEM

i o

b

“

This Capacitor-Discharge Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable
for incorporating in any 12V ignition
system in cars, boats, go-karts, etc.,
of either pos. or neg. earth and up to
six cylinders. The original coil,
plugs, points and contact-breaker
capacitor fitted in the vehicle are
used. No extra or special com-
ponents are required,

Helps to promote easier starting
(even under sub-zero conditions),
improved acceleration, better high-
speed performance, quicker engine
warm-up and improved  fuel
economy. Eliminates excessive con-
tact-breaker point burning and the
need to adjust point and spark-plug
gaps with precision.

Construction of the unit can easily
be completed in an evening and
installation should take no longer
than half an hour. A complete
complement of components is
supplied with each kit together
with ready-drilled roller-tinned
professional quality  fibre-glass
printed-circuit  board, custom=
wound transformer and fully-
machined die-cast case. All com-
ponents are available separately.
Case size 7fin x 44in x 2Zin,
approx.

Complete assembly and wiring
manual 25p, refundable on purchase
of kit. Price: £10-50 plus 50p P. & P.

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural pro-
gression from our phenomenally
successful Mk. | and 2 Units. As
before the drive voltage is derived
directly from the amplifier output
or across the speakers. The unit
converts the audio frequency sig-
nals into a three-coloured " light
display; the colour depending on
the frequency of the signal and the
intensity on the loudness of the
audio source.

The unit_is constructed on profes-
sional fibre-glass  printed-circuit
board material and uses latest full-
wave triac circuitry, There is a
master-level control, together with
independent sensitivity contrals for
each channel. The original minimum
ambient light level controls have
been redesigned permitting their
use as faders; allowing dimming
from max. to zerc at the turn of a
knob. R.F.l. suppression is now
incorporated as standard as well as
provision for D.J. * Pulse-Flash ™
controls. The choice of two inputs
enables operation from both high
and low power amplifiers. Max.
ower [-5kVW per channel at

V a.c.

Complete assembly built and tested.
Size %in x 7in % 3in. Price £25
carr, paid.

EASE NOTE ALL THE ABOVE

PLI
PRICES ARE SUBJECT TO V.A.T.
ADJUSTMENT

DABAR ELECTRONIC PRODUCTS
98a Lichfield Street, Walsall, Staffs. WSI IUZ

TELEPHONE: WALSALL 34365

TELEGRAMS : DABELEC Walsall Staffs.

We've written is book on kits

Can you build a Heathkit?

You can geta copy free

Below are just a few of the

large selection of kits fully
illustrated in the NEW HEATHKIT
CATALOGUE - kits for every interest,
every budget, stereo hi-fi systems and /™
accessories, intercoms, trans- :
istor radios, tool kits, electronic
calculators, automotive ignition
analysers and checkers, electronic
testing and measuring equipment,
amateur and short-wave radio
gear, metal locators
- even a powerful
battery charger.

i E

For 25 years people just like
you have been doing it - using a few
simple hand tools, a soldering iron

and the world-famous Heath step-
by-step construction manual,

In addition, a factory technical
correspondence department
serves you both before and after
purchase. And, finally, building

your Heathkit is fun,
Jpure and simple . . .

The coupon
gets you started.

Name

Please send me the FREE Heathkit catalogue

Address

HEATH
? | Schlumberger

Dept. PE/07/13
Heath (Gloucester) Limited
Bristol Road, Gloucester GL2 6EE
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NYONE who has helped to organise a disco-
A theque group performance or even put lights on a
Christmas tree, must have felt the need for a simple
flashing light controller. Many circuits, perhaps using
a multivibrator, exist. But these are severely limited in
their flashing rates if on and off periods are kept
approximately equal, and if strobe-like effects and very
slow changes are required from the same unit range
switching will be needed, leading to expensive and
complex wiring and tedious operation.

The circuit described here uses a similar method but a
quite different principle to produce a variety of effects
all available from settings of a single control. In
place of continual oFf/oN switching, gradual changes
enhance the effects, which range from a fast strobe to
flashes lasting up to and over one minute.

COSTS

The cost of the unit if all parts including case are
purchased new will be a little over £2:70. By making
the case and shopping around this may be reduced. An

experimental set-up may be made from common items

in the spares box with the possible exception of the
thyristor.

Fig. 1. The circuit diagram of the light controller.
TR1/TR2 form a multivibrator driving CSR1
through driver TR3
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LIGHTING
GONTROL
UNIT...... ...

GENERAL

The circuit of Fig. 1 shows a multivibrator, TR1/TR2
actuating a driver circuit TR3 which in turn actuates a
thyristor CSR1.

The components of the multivibrator are selected
to give a repetition rate of about 50Hz with TR1 in the
on state for about 1ms and TR2 on for between 10 and
25ms dependent on the setting of VR1.

THE DRIVER CIRCUIT

Output pulses from the multivibrator are fed to the
base of TR3 via RS which is large enough to prevent the
following circuit from interfering with the multi-
vibrator. Each pulse turns TR3 on, allowing an
amplified pulse of current through the collector into the
gate of the thyristor. R6 limits this pulse to about
30mA which should be sufficient to operate most
thyristors. If a low current thyristor is to be used some
saving in battery drain can be made by increasing the
value of R6 to 3900.
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Fig. 2. Graphic representation of the relationship
between mains cycles, control pulses and load
current, at a given multivibrator frequency
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TIME

rig. 3. Variations in light output obtainable

THE THYRISTOR

This semiconductor device can be considered as a
combination of a rectifier and a latching relay. It will
not under any circumstances (other than breakdown)
pass a current from cathode to anode, and also it will
not pass a current from anode to cathode unless a
sufficiently large current is supplied to the gate. Once
triggered in this way, however, the anode current will
not stop, even after the gate triggering current has
stopped, until the anode voltage is reduced to zero, or

sign to negative if a.c. is applied.

In this particular application a.c. mains voltage is
connected to the anode through the controlled load.
When the mains is negative no current can pass due to
rectifying action. Thus any current pulses arriving
at the gate from TR3 are ignored.

When the mains is positive the thyristor can conduct,
but will not do so until a trigger pulse has turned it on.

“Fig. 2 (a) shows the mains input voltage. For a
given frequency of the multivibrator (b) is the train of
current pulses in the gate of the thyristor. All negative
half cycles of the a.c. are rectified out and positive half
cycles are let through only after an input pulse, so that
the voltage supplied to the load looks like Fig. 3 (c).

If the multivibrator is set as shown at a slightly
higher frequency than the mains 50Hz, that part of the
half cycle allowed through will change. As the drive
pulse comes earlier in each cycle, the power in the load
slowly rises to a maximum of about half the rated
power (all negative half cycles are lost) until a point is
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reached when the pulse has finished before the cycle
starts. The power then falls to zero until the next pulse
arrives at the end of the cycle and power increases
slowly again.

If 2 100W bulb is used as the load the light will be
seen to change intensity as in Fig. 3 (f), the rate of
change depending on the frequency difference between
the mains and multivibrator pulses. The reversed
version, Fig. 3 (g), is obtained by setting the pulse
frequency lower than 50Hz.

With large frequency differences a strobe effect is
obtained and with careful adjustments an almost
constant light output can be set. It must be borne in
mind that the maximum light output is only half that
given by the bulb connected straight to the mains.

The other effects shown in Fig. 3 can be obtained
with the controller remembering-that thermal inertia,
i.e. the time taken for the lamp filament to heat up and

. cool down, will slow down some of the faster changes.

CONSTRUCTION

To the inexperienced constructor it is impossible to
overstress tpe need for great care over safety. The
whole circuit is connected to the mains, and although

TIME

LIGHT

TIME

with the circuit of Fig. 1

the live is isolated through the lamp and is thus proof
against short circuits, great care must be taken over
insulation. The isolation of the case from the thyristor
poses the greatest problem here and the solution de-
pends upon the component chosen. ‘

The prototype was housed in an aluminium box
measuring about 4in x 2%in x 14in deep and fitted
with an overlapping lid held by a self-tapping screw at
either end. The switch and the potentiometer are fixed
to the lid and the remaining parts are assembled in the
box. Firstly the top and bottom should be drilled to
accept the components.

- A small aluminium clip shown in Fig. 4 is
needed to secure the battery with small blocks of
polystyrene stuck to the lid and sides to hold it firmly
in place. The clip can be fixed with Araldite.

The circuit board and terminal block are secured by
$in 6 B.A. tapped pillars screwed or Araldited (prefer-
ably both, since the screws will have to be very short)
to the case. Countersunk screws are used in the
prototype, the heads being filled in with Araldite and
painted over but this is of course a matter of individual
choice.

COMPONENT BOARD

Details of this are given in Fig. 4. The six 6 B.A.
clearance holes should be drilled carefully first and then
the components pushed through and soldered, the
transistors being soldered last to avoid overheating.
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E b
Miscellaneous

81 d.p.d.t. slider switch or unluﬁ toggle

B1 9V PP3orequivalent

2in x 3%in s.r.b.p. 0-1in matrix, 2A turminkl Bl
(5 sections required), 6 fin 6BA tapped pillars,
Case see text, 6BA screws, 18swg aluminium for
battery clip and heatsink, grommets, wire, soldar.

’lﬁﬂh‘.& f e e 3‘?

MAINS LAMP

Fig. 4. General layout of the controller showing main wiring board and component positioning.
NOTE: Ensure that the heatsink is well isoclated from case
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Four loops of wire are made on the component side
so that connections can be made. Next screw two
#in pillars to the inside holes; the board can then be
bolted down onto the pillars. ;

The heatsink 1n Fig. 4 is mounted on the board
using two further pillars, the thyristor being fixed
down under one screw (a smear of silicone grease
will be helpful here under the tab to improve heat
transfer). The lead from the terminal block can be
soldered to, or clamped by the other screw /pillar to
act as the anode connection. Make certain the heat-
sink mounting is insulated from the case.

The wiring can be completed with p.v.c. insulated
stranded wire, colours being chosen to suit. Sleeving
the thyristor leads is advisable or tape may be used.

COMPONENTS

The components specified in the list are all quite
easily obtainable. The transistors can be any of the
listed types, BC 149C being most suited to the mode of
construction used and also the cheapest.

If surplus transistors are tried TR3 should be selected
for low leakage and high gain. The C suffix on the
listed types ensures a gain of over 400.

The thyristor will depend on the application; for
mains it must be rated at 400V peak forward and reverse
voltage, the current will depend upon the power of the
lamps used. At 240V a 3A thyristor with a good
heatsink will take a total load of 1000W and give
S00W of light. A 0-8A version in a TOS5 or similar
case will overcome the insulation problem and make the
unit possibly smaller but will not take more than
250 to 275W load and give 100 to 150 watts of light.

The 2in x lin panel used cannot be considered a
good heatsink and also it is inside a sealed box. In
addition large powered bulbs also complicate things
because their high thermal inertia causes large surges on
switching oN. The unit should be able to take a
500W lamp at all control settings to give 250W of light.
With lower powered lamps in parallel it should be
possible to go up to 700 to 800W. However, due to the
cost of such a setup this has not been tried, A few
hundred watts will be found adequate for most purposes
but care should be taken to ensure there is no- over-
heating with the components specified.

TESTING :

When the wiring is complete and checked, connect
the battery in circuit and, using a meter set to a current
range, put this across the switch. A current of about
3mA should register, switch the range down if neces-
sary to read this. Rotate VR1 and the current should
change slightly.

Following this or, alternatively if no meter is avail-
able, connect the mains lead to a plug fitted with a 3A
or 5A fuse and the output lead to a lamp of 40 to 100W
power. (In the prototype a cable socket was connected
so that lamps could be plugged in and removed freely.)
Switch the mains on., If nothing happens all is well;
now switch on the unit with S1. The bulb should now
light and flash in a pattern depending upon the setting
of VR1. Explore the range of the potentiometer and
see that it is similar to that indicated in Fig. 4. If this
is not so, adjustment of R3 may be necessary.

LAMP HOUSING

For lighting effects the lamps will have to be fitted in
some way to achieve the desired effect. Coloured
pearl bulbs or bulbs fitted in boxes with coloured
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filters can be used but these give very directed illumina-
tion and an improvement is made with more diffuse
lighting, Frosted screens can be tried but an excellent
result is givén by a box with lamps, reflectors and filters
placed at the bottom of a wall so that the light is pro-
jected up onto the wall. Car headlamp reflectors can
also be adapted to produce a focused beam for
special effects. .

FAULT FINDING

Three conditions will indicate faults in the unit
which might occur.

Firstly the lamp may not light. Check the operation
of the multivibrator with a high impedance earpiece
or an oscilloscope after first unplugging the unit
from the mains and putting S1 to oN. With one side
of the earpiece connected to battery negative look for a
signal at 40 to 100Hz at TR2 collector. If this is
present check for the same at the gate of CSR1. If
the signal is also present here the thyristor or the
mains wiring is at fault. Look for breaks in the
relevant part of the circuit or for faulty components.

Secondly if the lamp lights continually at half
brilliance then check for a signal at TR2 collector with a
voltmeter. If this reads about 1V then check TR3
and its wiring. If it is 2V or more the multivibrator is
the cause of the trouble. Check for correct positioning
of Cl1 and C2.

Finally if the lamp lights at its normal full brilliance
this indicates a short circuit in the unit. If none can be
found then the thyristor may be shorted. Check that
the fuse and bulb are not also shorted before replacing.

THE FINISH

Finishing the unit is left entirely to the constructor,
the prototype was painted with a silver “hammer”
paint and the words “LIGHTING EFFECTS UNIT’ painted
in black across a white stripe. The “critical settings”
of the control were marked approximately with
Lissajous figures corresponding to the ratio of the
mains and multivibrator frequencies. Any method of
calibration will suffice and as long as you can under-
stand it that is all that really matters.

SUPPRESSION

If the unit interferes with radios or TVs on high
power operation a suppressor may have to be fitted.
This will consist of inductors in series and/or capacitors
in parallel with the power lines. This was not included
in the prototype because of space consideration and
since no interference has arisen anyway.

USE

Every constructor will rapidly become accustomed
to the effects produced by the unit and will soon know
how to use its effects to the greatest advantage. Posi-
tioning and colouring will follow logically to give the
best results.

A word of warning, however. The strobe effects
produced should not be used as dominant lighting
in an otherwise darkened room as it can have a bad
effect on the subconscious mind’ after prolonged ex-
posure. Headaches can also be caused, probably due
to the sensation of rapid blinking. If strobes are used
make sure that the other lighting is at least equal in
strength to the strobed light.

Finally, when fault finding as described earlier make
certain the equipment is not connected to the mains,
Also earth the case to mains earth. *
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electronics
reall
m Mastered

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

no previous knowledge
no unnecessary theory '

no “maths”

BUILD, SEE AND LEARN

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

1/ BUILD AN 2/ READ, DRAW

OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS
-+ %
T

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the e
- components used in as used currently in the
RAPY electronics. various fields of electronics. |

1 3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to

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

to electric circuit, computer circuit, basic s
B0 EXPERIMENTS .o receiver. eiectronic switch, simple a minimum of theory—no previous knowledge
ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- :;I:ge:ﬁ:: ::”'t:s'ts”:;xg: ::;Dr:a:gt:s\d:rl'l
ments, simpl nter, time delay circuit, 0 A
CIRCUITS & SEE HOW 15, SHRIRIGA y types of electronic equipment, radio and TV

THEY WORK, including : S"Vicing procedures. receivers, etc.

S
| PGST Now To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.0. BOX 156, JERSEY. Please i
| FR E E for send your free brochure, without obligation, to: we do nat employ representatives ]
I BROCHURE  namE BLOCK CAPS =
I or write if you prefer not to cut page ADDRESS PLEASE EL73 i
e R (e () WP SR e S S IR GRS et GOSN e SRS W Mot S IS e SIS T SN M I S S M SR WGEA NS R WSS OGN R T e D A WSS

special free gift aiso to all cur students
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PRICES NOW INCLUDE VAT

SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand

new components
throughout. 5 silicon
transistors plus 2

power output transis-
tors in push-pull. Full
wave rectification,
Output approx, 13W
r.m.s. into & ohm,
Frequency  response
12Hz—30KHz 4 3db,
Fully integrated pre-
amplifier stage with
Bass Loost and Treble cut controls,
Input for ceramic or
crystal cartridge. Bensitivity approx. 40mV for full
output. BSupplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall size
din high x 6in wide x 7}in deep. A.C. 200/250V.

PRICE £11-60 *.:
DE LUXE STEREO AMPLIFIER
._a

separate Volume,
Suitable for 8-15 ohm speakers,

A, maing
200-240 volts,
Using heavy
duty fully
isolated
maing trans.
former with
full wave
rectification
giving ade-
quate smoothing

with negligible hum,
Valve line up:i—2x
ECL86 Triode Pentodes.
1« EZ480 as rcctifier, Two dual potentiometers are
provided for basy and treble control, giving bass and
trebie boost and cut. A dual volume control is used.
Balance of the left aud right band channels can be
adjusted by means of a separate “halance” control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. Fall negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 111n. w x 4in. x.
Overall height including valves 5in. Ready built and
tested to a high standard, Prite ‘990_ P. & P. 45p,

NEW! POWER SUPPLY UNIT
200/240V A.C. input. Four switched fully smoothed D.C.
outputs giving 8V and 7§V and 9V and 12V at 1 amp
continuous (1} amp intermittent),

Fitted insvlated output terminals and pilot lamp indicator.

mmer finish metal case, overall size §° x 84" x 23
Buitable for Transistor Radios, Tape Recorders,
Amplifiers, etc., ete. Ready built and tested,

PRICE £5 ".:*

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS,
For TO3, complete with mica’s and bushes, Size 21in x
3in approx. 28p pair. P. & P, 5p.

HIGH GRADE COPPER LAMINATE BOARDS, 8" = 8",
o for BSp. P. & P. 13p.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30- -30V, at 2 ampe
full wave. 8ize 3inL « 3}inW x 3inD. Price £2-10.
P.& P.30p, -

MAINS TRANSFORMER. For transistor power supplies,
Pri. 200240V See, 9-0-9 at 500mA., £1F. & P. 13p,

Pri. 200/240V Bec. 12-0-12 at 1 amp, £1-10 P. & P, 18p.

Pri. 200/240V Sec. 10-0-10 at 2 amp. £1-85 P. & P. 30p.

GENERAL PURPOSE HIGH STABILITY TRAN-
BISTOR PRE-AMPLIFIER, For P.U. Tape, Mike,
Quitar, ete., and suitable for use with valve or
transistor equipment. 9- 18V, Battery or from H.T.
line 200/300V. Frequency response 15Hz-26KHz.
Gain 26dB. Solid encapsulation size 1§ x 1§  §in.
Brand new — complete with instructions. Price
£1. P.& P 13p.

3 REFERENCE ENCYCLOPEDIAS FOR NIC
ENGINEERS AND DESIG! , covering between them,
transistor characteristics, di.sde and transistor equivalents,
Many thousands of up-to-date Enropean types listed.
Diode Equivalents 80p
Transistor Equivalents
Transistor Characteristics
All three together
POST FREE

HANDEBOOK OF TRANBISTOR EQUIVALENTS
AND SUBSTITUTES
A must for servicemen and home constructors. Including

many 1000's of British, U.8.A., Eurcpean and Japanese
transistors. ONLY 40p. FPost 5p.

ZERO MINIATURE MOVING COIL METER.
for balance or tuning. Approx. size lin x lin
Hin., Limited number 88p. P. & P.10p.

£21-20
22-80

100,
x

RECORD PLAYER BARGAINS
Mains models, All brand new in maker's packing,
LATEST B.8.R. (106/0126 AUTOCHANGER .
With latest slereo/mono compatible cartridge £7-60 plus
50p P. & P.
Gul:'rnﬂ SP25 Mk. Il with heavy precision machined die
cast turntable, £10-56, Carr, 50p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge ‘“‘Colorcoat'
plastic coated steel. Resonance frec. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
8P25 II and III, BL6GB, AT60, etc., or B.S.R. C108,
C129, A21, ete, Black leathereite finish. Size 12}in x
l4}in x 3}in high (approx, 7}in bigh, including rigid
smoked acryliccover). P, & P. 35p. Now Dﬂl)‘ £4-95

LATEST ACOS GP81/18C Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1-50. P. & P. 8p.

BONOTONE 8TAHC COMPATIBLE STEREQ CARTRIDGE
T/0 stylus. Diamond Stereo LP and Rapphire 78. ONLY
£2-30. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP, £2'80. P. & P. 10p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Sterec/78. £183, P.& P, 10p.

LATEST ROKETTE T/0O Mono Compatible Cartridge for
EF/LP/78 mono/stereo records on mono equipment £1-50,
P. & P 10p.

e ——————————————————————————

QUALITY RECORD PLAYER AMPLIFIER MK 01
A top-quality record player amplifier employing heavy
duty double wound mains transiormer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls,
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. x 3d, % 6h. Ready built and tested.
PRICE £440. P. & P. 40p, ALSO AVAILABLE
mounted on board with output transformer and speaker.
PRICE £5-85, P.& P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynoair front. Bize 16in high
x10}in widex0in deep. Fitted with E.MT.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter units and crossover, Max. power bhandling
10W. Available 3, 8 or 16 ohm impedance.

Our Price £9'25 Carr. 70p,

CABINET AVAILABLE BEPARATELY
£4°95. Carr, Gop.
Also available in 8 ohm with EMI 13in x 8in. bass
Apeaker with parasitic tweeter. £7-15, Carr. 70p.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated maina transformer, rectifier and ECLS2 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls, Chassis size only 7in. wide x 3in. deep »
6in. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good

q'?;':“i on:.pnnt trlnuﬂrmer. -~
OCE ‘ P&P.
BARGAIN PRICE £3 30 35p
PR SR

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVE EABIER CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses
14 transistors including Silicon Transistors in the fArst
five stages on each channel resulting in even lower noise
level with improved semsitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge—instructions
included). Output stage for any speakers from 5 to 15
ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled fbre
glass printed circuit board, smart brushed anodised
aluminium front panel with matehing knobs, wire, solder,
nuts, bolts—no extras to buy. Simple step by atep
instructions enable any constructor to bujld an amplifier
to be proud of. Brief specification: Power output 14W
r.m.8, per channel into 5 ohms. Frequency response + 3dB
12-30,000Hz. Sensitivity better than 80mV into iMQ.
Full power bandwidth - 3dB 12-15,000Hz, Bass boost
approx. to + 12dB. Treble cut approx. to —16dB.
Negative feedback 18dB over maln amp. Power require-
mcnnh35\r' at 1-0 amp. Overall size—12" wide x 8° deep
x 23" high.
Fully detailed 7-page construction manual and parts list
free with kit or send 18p plus Jarge 8,A.E.
PRICES AMPLIFIER KIT, €11-56 P. & P.18p.
(Magnetic input components 33p extra)
POWER PACK KIT, : P. & P, 33p,
CABINET, £3-30 P.& P 33p,
(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
228:10. Post Free.
Note; The above amplifier is suitable for JSeeding two
mano gources info inpuls (e.g. mike, radio, lwin record
decks, etc.) and will then provide mizing and fading
Sacilities for medium powered Hi-Fi Discotheque uge, ele,

3-VALVE AUDIO
HA34 ME IT
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7§in w. x din. d. x

LOUDSPEAKER BARGAINS

Jin 3 ohm £1-05, P. & P. 156p. 7 X 4in 3 chm £115,P.& P.
20p. 10 x 6in 3 or 15 ohm £1:90, P. & P, 30p. E.M.I.
8x5in 3 ohm with high flux magnet £1-62, P. & P, 20p.
E.M.I. 132 x 8in with high flux ceramic magnet with
Parasitic tweeter 3, 8, or 15 ohm £3.50. P. & P. 30p.
E.M.I. 13 8in, 8 or 8 or 15 ohm with two inbuilt tweeters
and crossover network £4-85, P, & P. 30p,

EMI CERAMIC MAGNET HEAVY DUTY TWEETER.
pprox, 33in. Av. 8 or 8 or 15 ohms. £1-25 plus 15pp. & p.
BREAND KEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly 27-50,
Guitar models: 25w £7-50, 35w £9- P. & P. 40p each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
large

LOUDSPEAKERS. With
ceramic magnet and plasticised
cone surround, 8ohm impedance,

£2:70. P. & P. 25p.

12in “RA" TWIN CONE LOUDSPEAKER
10 watis peak handling. 3, 8 or 15 ohm, £8-45. P. & P, 30p.
35 ohm SP 3. ONLY 70p. P. & P. 13p.
“POLY PLANAR” WAFER-TYPE, WIDE RANGE

-DYNAMIC SPEAKER

Bize 11%in x 14Hin X 1§in ‘ deep. Weight 19oz.
Power handling 20W r.m.s. (40W peak). Impedance
8 obm only. Response 40Hz-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without baffle. Bend 8.A.E. for full details, Only
£68-55 each. P. & P. 25p.
VYNAIR & REXINE SPEAKERS & CABINET PABRICS
app. 54 in, wide. Our price 85p yd. length. P. & P. 15p
per yd. (min. 1 yd.). 8.A.E. for samples.

4}in. b. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm
spenker, Bepurute volume control and now with Improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watts, Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, ete.,
wired and tested for only £5-50, P, & P. 35p.

BRITISH MADE SOLID STATE ALL SILICON STEREQ
AMP] . 15 watts rms per channel output. Fre.
res. 20Hz to 20KHz.  Suitable for magnetio or ceramic
pickup tape mic,, ete., built-in switchable scratch
filter, rumble filter and loudness control. 60 m/m slider
controls for bass, treble and volume. 10 way push
bulton function, selector switch. This amplifier has
specification and performance usually only found in
amplifiers costing twice as much. Each amplifier
supplied, tested and fully guaranteed, Finished in the
most atiractive contemporary style teak cabinet. BSize
16}in. x 8}in. X 4}in. Makers' recommended price
£46-36. Our price (while stocks last) £35-75 plus 75p
P, & P. Bend B.A.E. for full details of specification.

10/14 WATT HI-FI AMPLIFIER KIT
A slylishly fnished C
monaural amplifier =
with an output of
14 watts from 2
ELS4s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible bum, Beparate
inpute for mike and
gram allow records

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
mufls, Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohmas. Easily converted for mono. PRICE
£3-30. P. & P. 15p.

————————
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE #1-15, P. & P. 10p.

an

to follow each other
Fally shrouded section wound output transformer to
match 8-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valveline-up 2 EL84s, ECC83, EFB6 and
EZ80 rectifier. Bimple instruction booklet 15p plus 8.A.E.
(Free with parts). All parts sold separately. ONLY £8-80,
P. & P, 55p. Also available ready built and tested 218.10.
P. & P. 60p.

Open 9-5.30 Mon. to Fri, 9-5
Sat. Early closing Wed. | p.m.

A few minutes from South Wimbledon
Tube Station.

HARVERSON S
Dept. PE, 170 High St

URPLUS CO. LTD.

., Merton, London, S.W. 19 rei. 015403985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P, CHARGES
gu.orgnogrgu TO U.K. ONLY.
CHARGED EXTRA
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PACE SETTERS

This month | tip two private com-
panies worth watching for future

growth. First is Sinclair Radionics
currently moving into a strong
position with nearly £2 million
turnover and a confident forecast of
at least £3 million next year. Clive
Sinclair at the age of 32 still has the
great bulk of his working life ahead
of him and now he has the sort of
cash flow needed to finance the
development of new projects.

The Sinclair "Executive' pocket
calculator has proved itself to be the
big business breakthrough he had
hoped for. It came in a higher price
bracket than his previous products
and quickly established the volume of
production that pushed his company
forward, almost overnight, into a new
and exciting situation. The
“Executive” is now rolling out of final
test at the rate of 10,000 per month
and 40 per cent of production goes
overseas.

Sinclair is investing a lot of his
additional turnover in R and D.
Expect to see in the next few months
or so some new calculators, a range
of test instruments to follow up the
recently introduced digital multi-
meter, a pocket-sized TV set, a
digital watch and something exciting
in digital computers. But he is not
going to neglect his army of faithful
followers in the audio and hi-fi sector.
There will be something new for them
too.

Sinclair is clearly widening his
market in the consumer sector and
starting to move into the professional
area, initially’ through instrumenta-
tion. There's nothing that succeeds
like success.

My number two tip is Jermyn
Manufacturing led by managing
director Graham Rattcliff. | last saw
him towards the end of April when he
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was running one of a series of
seminars promoting the use of heat
pipes, an old idea which has now won
a new lease of life as an efficient heat
dissipator in modern equipment.
The company's main line is in
moulded components and heat pipes

are comparatively new. Nonetheless,

Rattcliff sees them as an important
new line although he confesses that
more people want "specials' than
from the standard range—always a
manufacturer's headache.

| tip both Sinclair Radionics and
Jermyn Manufacturing for big growth
not only because the products are
right but also because both com-
panies are strong on marketing.
Sinclair has just established a New
York office. Jermyn has sales
offices in Munich, Paris and San
Francisco.

DISTRIBUTOR NEWS

Component distributors are looking
distinctly more cheerful these days
now that orders are flowing in faster
than supplies rather than the other
way round.

Farnell Electronics, among
Britain's biggest, has broken through
the £1 million pre-tax profit barrier
for the first time. Last month SASCO
celebrated , its 21st Birthday with
press advertising wishing founder
George (“Stewie') Stewart best
wishes.

John Zuber, new chairman and
managing director of Guest Inter-
national has opened a Distribution
Division which, if it works as well as
his computerised stock control and
order system—about the best I've
seen—should prosper exceedingly
well. And Swift Hardman's new
Industrial Electronics and Auto-
mation Division, now under the
control of ex-Tl man Peter Linforth, is
aiming at an initial turnover of £1.5
million and was on target when |
visited the company a few weeks ago.
New franchises include Greenpar
(co-axial connectors), Beswick
(fuses), and OKI (opto-electronics)
bringing the franchise total to 20 in
electronics plus 16 in the electro-
mechanical sector.

It was rumoured that Motorola
Semiconductors might hire or fire
one or two distributors this year but
the five old faithfuls (Jermyn Distribu-
tion, Celdis, Semicomps, A.M. Lock
and GDS) all got a nice pat on
the back from vice-president Tom
Connors at the annual re-appoint-
ment ceremony and there were no
new appointments, :

Leicester-based Atlantic have won
a valuable new franchise from
National Semiconductors and this
should give a big boost to one of our
newest distributor companies.

SELLING SERVICES

You don't necessarily have to
manufacture or sell goods to make
money. Quite a few companiés make

a good living selling services. Com-
panies like International Aeradio and
Cable and Wireless have been doing
it for years. A division within Plessey
has substantial business on advising
and supervising warship re-fits.
This outfit works in conjunction with
shipyards and although you don't get
orders on ‘a daily or even weekly
basis, when they come they're big.

Then there is EASAMS which, if
my memory serves me correctly,
started off in life in 1962 with the name
being an acronym for Elliott Auto-
mation Space and Military Systems.
Since those days there has been
some diversification to include con-
sultancy and planning projects in all
sorts of fields such as hospitals,
transportation and even, recently, an
investigation on how best to integrate
the coconut industry in Malaya.

FIRST AWARD

EASAMS is the first consultancy
firm to win the Queen's Award to
Industry for exports with overseas
contracts up 300 per cent since 1970.
But one of EASAMS toughest jobs
must still be the management of the
integration of the electronic systems
on the European Multi-Role Combat
Aircraft (MRCA).

Another unusual Queen's Award
winner, again for exports, is four-
year-old Racal-Milgo. | write ‘unusual’
because this company is 50 per cent
owned by the Milgo Corporation
U.S.A. and I'm wondering (jokingly!)
whether Milgo Corp. will be flying
the flag and wearing the ties equally
with their British partners. Although
the equipment comes from the
U.S.A. it's the British end of the
partnership that provides the inter-
national consultancy service,
feasibility studies, planning and
implementation of some of the most
complex data transmission networks
in the world today.

Our congratulations goto EASAMS
and Racal-Milgo together with English
Electric Valve Company who got the
only award in the electronics industry
for technological innovation, the
product being the ceramic hydrogen
thyratron.

MOBILE RADIO
RATIONALISATION

The long war of attrition in the two-
way mobile radio market with lots of
little fellows trying to compete with
one big one appears to be over
following the announcement that
Cossor's mobile business has been
acquired by Burndept Electronics.
This new move follows Burndept's
acquisition of the Ultra business in
mobile radiotelephones last year, and
we must now assume that Burndept
will be in a position to seriously start
challenging Pye Telecommunications
who hold well over 50 per cent of the
market.
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WATER LEVEL ALARM

BP1 271 654
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In BP 1 271 654 Smiths Industries
Limited describes circuitry for using
an oscillator to sense the loss of
cooling water from a car radiator.

A tuned collector oscillator centres
round transistor TR1 which has its
emitter connected via resistor R6 to a
12 or 24V positive line, The transistor
collector connects with the negative
line through a transformer winding
L3 and diode D1.

The transformer has two further
windings L1 and L2, of which winding
L2 is connected between the base of
TR1 and the junction of R4, R5 and C1.
Two electrodes mounted inside the
car radiator are connected to L1
through the input socket SK1.

The transformer windings have a
turns ratio such that the effective
impedance in parallel with L3 is tou
high to adversely affect oscillation,
hence the oscillator will oscillate at
audio frequency. But when the
radiator water is high enough to
short the two electrodes together,
the effective impedance in parallel
with L3 will drop and so damp down
and stop oscillation.

By feeding the oscillator output via
a rectification circuit to an alarm
system it is possible to sound an
alarm or trigger a light when the
water level falls and the undamped
oscillator starts to produce an audio
frequency oscillation,

Various temperature sensitive com-
ponents, such as a thermistor TH1,
provide temperature compensation
for the oscillator. This is obviously
necessary bearing in mind the high
temperature levels encountered in
running vehicle engines.

618

AMPLIFIER PROTECTION

The Marconi Company Limited in
BP 1285 685 has some simple circuitry
to offer which, according to some
fairly complicated theory, provides
protection for transistors against
high voltages resulting from
generated harmonics.

Fig. 1 shows a well known A-B
push-pull wide band amplifier for
high frequency working. Transistors
TR1 and TR2 are fed by input trans-
former T1 with a centre-tapped
secondary and feed the centre-
tapped primary of an output trans-
former T2. (The circuit is simplified
for clarity.)

The amplifier will produce a com-
paratively high level third harmonic
and to eliminate output power at the
frequency of this harmonic a filter
network (VC1, 2 and L1) is fed via a
coaxial cable, the final output being
fed to the output terminal. Assuming
an applied voltage of 28V, with
perfect coupling the voltdge on the
transistor should never exceed 56
volts. But nothing in this world
being perfect, third harmonics pro-
duce excessive voltage levels.

The coaxial cable disturbs the
ideal phase relationship between
the fundamental frequency wave
and the third harmonic wave and
causes the harmonic to increase the
voltage swing in the collector voltage
rather than reduce it.

The Marconi invention centres
round the provision of a voltage
limiting means for modifying the

ENITSEREVIEWNS

phase of the third harmonic frequency
component of the voltage present at
the transistor collectors, in relation to
the fundamental frequency of the
voltage there. But there is no change
in amplitude of the fundamental
frequency component. Usually a
diode clipper is used to limit the
voltage wave at the transistor
collector so as to produce a flat-
topped voltage wave limited to a
maximum level such that the funda-
mental is virtually unaffected by the
clipping.

Circuit Fig. 2 shows their novel
circuit. This generally resembles the
Fig. 1 circuit except that diodes D1
and D2 are used with a d.c. blocking
capacitor C1, the diodes receive a
d.c. voltage of 60 volts. As a result,
the voltage wave form at the collectors
of the transistors have a flat top
limited to 60 volts.

Although the diodes appear to
function as an ordinary amplitude
clipper, in fact they operate to clip to a
clipping level and merely modify the
phase of the third harmonic. Fig. 3a
shows the fundamental ¥ and third
harmonic Z which together make up
curve X of Fig. 3b, Thus there is no
distortion and the clipping is linear.

Ry
Fig.3 (a) (b)
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£19.50 ELECTRONIC DIGITAL CLOCK
- (For complete kit of parts including case.)
This 4 digit 24 hour clock is available
I DOCKYARD, STATION ROAD, OLD HARLDW, ESSEX :o readhers ]at ;:i:t:peclalk price fl::r
37739 month only. would normally
Phone Harlow cost over £25. Kit of parts includes
P/P 10p. Price list S.A.E. (Saturday callers welcome) tv:‘glve llC's, indicators, and a smart
white plastic case.
ALL PRICES INCLUDE VAT i
e Electrolytic
i r\,ﬁ“ﬁﬁ 1 I
74 Series TTL = C ; BARGAIN
L i y . » | Capacitors
BN7400 16p 15p | 8N7423 B5p 60p | BN7450  18p 18p | SN7480 8-06p 5-85p PAGKS
e @M S Iw i e W I | 4voLT | I6VOLT | 40VOLT
SN7403 16 T 7ob | BNvase 16y 18p | SNvaee  7dp  72p | 47uF 64p | I5uF 84p | 47uF 6ip
gsg:g: 16p 18p 15p | SN7460 16p 16p gh{zm 74p 72 | 100uF &ip | 33uF 64p | 100uF %
Sx7ios 38 Sv Seifmee e Melgne: B S et o (e Se |150F 10 Onmerket
SN7407  38p 72p 69p | SN7473 4lp 39p | SN7496  95p 92p 330uF 6ip | 150u gp 0u 11p|Packs
SN7408  20p 7%p @9p | BN7474  4lp 38p | SN74100 1-80p 1-75p 1000uF  13p | 220uF 9p | 470uF 19p
B8N7408  20p 18p 15p | BN7475 60p 47p | SN74104 1-09p 1-08p | 4700uF  29p | 6BO0uF 17p | 680uF 25p P&qu 02525
BN7410 17p 74p 70p | SN7476 4d4p 48p  SN74105 1-08p 1-08p 1000uF 17p | 1000uF  25p I 5"51
SN7411  27p 74p 70p | BN7480 78p 70p | SN74107 4dp 42p 1500uF 25p | 2200uF 44p "
SN7412  88p -43p 1'87p | SN7481 1-8%p 1-26p | SN74110 6lp 58p 2000uF  43p
ggg:ls Egn '43p 1-37p | BN7482  97p 0bp | SN74lll 1-37p 1-27p 6.3 VOLT Pack of 10
SNTAlS 47 :00p 1-82p | SN7403 1-20p 1-18p | SN74ll8 1-10p 1-08p | 0 5 5 BO108 55p
D 07p 1-02p | SN7484 1-10p 1-08p | SN74119 1-47p 1-87p | 33u P BC107 55p
SN7420  18p -10p 1-08p | SN7455 8-86p 8-85p | SN74121 44p ilp | 68uF 6ip (Plastic can)
SN7422 56p +10p 1-08p | SN7486 86p 85p | SN7T4122 1-54p 1-43p | |50uF 64p 25 VOLT
* Devices may be mixed to qualify for Price Breaks 470uF 1ip | 10uF bip ‘ Paok of 10
* 100 Plus less 10% off 25 plus break ?235:; ::: %u: : P | | Plastic BC100
L P 58p
nqu Igp !00;1; :P . 63 VOLT
- - - 3300 26p | 1504 P
Linear Integrated Circuits 20 106 | LF  6plpou 0 g
470uF 13p | 2-2uF bip (unmarked)
gg; %I)Iég ggg I ;gsc 1)1169 88p aouFF 20p 4;;:; :ip but tested
TO 96 6 (B
301 8 PIN DIL 48p | 74lc 8 PIN DIL asp g NEET moo“p §2p F 5*" »
201A DI i L 2uF 64p | 2200 9p | 104 ip g
88p | 74lc 14 PIN DIL a9p i 6lp |5000uF  &Bp | 22uF ol 2N2646
301A TO99 89p | 74lc TO99 4lp u P i P H 1 P (unmarked)
301A 8 PIN DIL 66p | 747¢ DIL 48p 100pF 6ip 68uF Op 88p each
o7 R I Iz - Bosr 105 iSoiF 135
7480 41p e Pack of 1
‘;gg g.gggz bin ‘_m 1437 DIL 1-27p 470uF 1op 40 VOLT 220uF 19p | oN20266 g 55p
308A TO99 8:-40p | 1468 TODO 1-27p 1000uF Ilp | 6-8uF 6ip | 330uF 22p| unbranded but
709 DIL 85p | 8046 DIL 8dp 1500uF 20p | I5uF 6ip | 470uF 26p tested
709c TO99 81p | 7508 DIL 1-27p 2200:F 24p | 33uF o L I000E " A
= Unmarked l:‘\:t tully
- teste
TranSIStors MULLARD POLYESTER'S aN3055
MULLARD POLYESTER CAPACITORS C280 SERIES -ia plus 27;
AC107 16p| BC138 86p) BF260 29p 14p! Diodes & |250V P.C. mounting: 0-014F, 0-015:F, 0-22uF, 3}p.0-33uF, 0-047uF, 0-088uF, 49.0-1uF, 4ip
igﬁg %:p} ggﬁg gp ggggg 18p| OC45  14p| Rectifiers 0-16uF, 0-224F, 54p. 0-33uF, 7p. 0-47uF, 9§p.0-68.F, 12p. 1-0iF, 14p. 1-5,F, 22p.2-2uF, 270
AGi%s 18b| BOI4d 305! BFees 395l 961 4% 1N014  8p | MULLARD POLYESTER CAPACITORS C296 SERIES FULLY
ACI49K 28p| BC145 26p| BFX84 98p| OC72 14p| INO16 8D |400v: 0-0014F, 0-00156.F, 0-0022,F, 0-0085uF, 0-0047uF, 24p. 0-0068uF, 0-01uF, 0-015uF |MARKED
ACIIK 20p| BCI4T 9p|BEXSS 38p| OCSI  14p| INEMS 80 0:029,F, 0-033LF, 34p. O-047F, 0008, C1F, 4ip. 016, Si. 22, Siv. 0394, |TYPES
D I 8 . 0-47uF, 14p.
AC187 13p| BC149 BFX87 23; 28p| 1N4007 28p {RV?D.E"JLHF}%%H,HF, 0-29uF, 0:093uF, 0-04TuF, 0-068uF, 8p. 0-1uF Bip. 0-15uF  4jp. | AD16L, ADIG2
SREeB s 18 i s S e 3P0 e bt e bt v 16 1, M oo TR
D D p 304 » -
ACISS8K 20p| BC157 18p| BFYG61 17p| TIPSIA u= 18121 15p | VOLUME CONTROLS 10 plus 53p
ACY17 24p| BC158 12p| BFYs2 17p| TIPS2A 78p| 18130  6p | Potentiometers RECTIFIERS |
iggg gn ggigg ﬁn gg'gi 89p| TIP33 £1-06 }g:g; ﬂ' Carbon track 500 Q2 to 2:2M 0O P.IY. 1 AMP 1-5 AMP BO107-BO108
ey SR TSl Mn DEEND The{ NIEA o 10he | o et v Dukl gt (staes) e 50 IN4001 &4p PL4001 8p BO108
ig;gé g :gg}ﬁg }llip gd.gg 22p| TIP35A Igggg 1:' Single type with D.P, switch 18p extra. 183 IN4002 ;‘p PLA002 Rp }B 00 ::
D 77 1Bp| C4 83 ! P 2 IN4003 PL4003 #
Acy3g ?o; BCITe 18p) Céaa %; TiPseA  |18040 6 BS;-!DEMPA%;ENﬂOMETERS 00 IN4004 Bip ELA00L 10p 100 plus 8ip
ADida 30 BOIsoL Op| MPE111 38p| TIP41A 79| AALZ9 1lp |SINGLE GANGED, LOG or LIN 1k to IM. e e Fit00e 108 oo ks R
AD148 38p| BC184L 0p| MP8112 42p| TIP42A §lp| AAZ1S 1lp |46p each 1000  IN4007 10p PL4007 20p 1-9 ’ op
AD140 88p| BCI1SG  83p| MPS113 85p 2N708 13p| AAZI6 14p |TWIN GANGED, LOG or LIN 1k to 500k. 10 plus 8p
ABlie o Bosist ) esh ) sk, 2 AR 1
5T 119 St RES=S  =
AD162 BC214L 11p| MP8123 50p| 2N1182 £8p| BA102 25p S,A”,ul ﬂgfjﬁsﬁﬁzr?ﬁfﬂs BRIDGE RECTIFIERS AC127 or AC128
AD M/p B0p| BC208  9p| NKTo1128p| 2N1618 g8p| BALLS 89 | KN U0 106.5 " meg obm. PLV. 1AMP 2 AMP 5AMP 10 AMP (1-9 18p
AEhg il s g Nemem) s o i o o s e e mae (W
AFLIS 1p| Bats 18| NKT21780p| 2N2004A BALsS 14 =25 wath om:” e““om = 100 85 o A o e ¥
7 p ; - ! ¥
AF118 9%p| BC301 32p| NKT27120p| 22005 46p| BAX16 1dp VERLIS D bl , Mk 200 a0 6«'“'5 fzﬁ; g‘ﬂ; R
AF124 27p BC302 80p| NKT27420p| 2N2924 18p| BAY18 18p |94in x 8}in 18p 26p 800 4dp 86p £242p 22-78p ZENE
AF139 89p BC303 50p NKT27525p| 2N2926 10p | BAYS1 8D |2in x 5in 28p 28p 800  48p = 3 — DIODES
AF230 4lp| BC304 40p| NKT403 71p| 2N3053 26p| BY100 18p |3%in x 3}in 28p 28p 400 MJW 5%
ALI00 77p| BCY70 17p| NKT40588p| 2N3064 56p| BY128 16p |38in x bin 38p 38p b bl
Al o) 2o gt | sxist 89w il pmoum, H0 " |vmsTons =t 0
2 BYX10 24p |Vero Pins )
ASY26 8lp| BD123 86p| NKT613G | 2N3663 & v , 50p; rtion Tools (0-1 and ’
B mia B ein| s Blo memssXE T T e e ko w48 (e
p| N 2N370;
AUII0 e1-15| BD152 BOp| NKT77G ©| aNu704 0p| 0AI0 dp |SLIDE s AR TR et i g e R b5
AU111 77p| BD135 42p ___24p 2N3703 9p| 0A47 gp (SEST 11p each. D.P.D.T. 13p each. 7Amps — 98 100 — 124 s
B Rl Poialaren| NETraeD aNaTee 3|00 8y MINIATURE NEON LAMPS Twat
B L e B e A B O o DraTAL g
p D 7 <
BCl16 16p| BFI73 29p| OC23 33p| 2N3710 9p|0ASL 89 |NDICATOR TYPE 30I5F RESISTORS 14p each
sak MIBL 0 i o0 e s 09 and decimal ettt
BOI32 16p| BF170 85p| OGz0  8ap| 2N3819 2ep| 0A% 89 |(Daca Sheet on request) } 109 ohrton Bip sach Wowalt %
BC134 16p| BF194 15p| OC35  38p| 40361 50p| 0A%1 8P |ONLY £1-50 Range 10 ohms to 4-7 meg. All Voltages
BC135 16p| BF195 17p| OC36 38p| 40362 50p| OASS 8p |18 DIL Socket a3p } watt mjo 2% 3p each 7-5—100 Volts
BC137 16p' BF244 27p| 0C41 14p! 40636 650p’' 0A200 11p |Driven by 7447 £1-056 Range 10—1 meg ohms 51p each
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CRESCENT ... .

[ & 40 MAYES ROAD, LONDON N22 6TI sss 320

“ORESCENT” BUBBLE LIGHT
SHOW

A new and
exciting
feature for
the pro-
tessional disc jockey or to give
the private party an electric
atmosphere, a projected kaleido-
scope of colour makes the music
you produce more interesting

TRI-VOLT BATTERY
ELIMINATOR
Enables you to work

-
i - your Transistor
'?g;ﬁg Radio, Amplifier or

MAIL ORDER
FOR THE

COMPONENTS AND HI FI

HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY

FROM 9 A.M.

DIGITAL CLOCK KIT
24-hr. Nixie dig. olock kit.
V;'e supply: & complete set
o

Tt o e P
- - J
set of easy to follow equipment,

Cassette, etc., from
the a.c. maina through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require, 6, 7} or 9 wvolt. This
mcakna all your transistor power

licati handled

instr printed circuits made to
make construction as simple as possible;
& cabinet and front panel to give a
professional finish, All for the price of
the components. £82.50 4 S0pP. & P.
Please send 8.4.E. if ¥ou require more
information.

Frequency
Overall Size

Supply Voltage = 9 to 30 volts,

Full technical data and diagrains with each module.
All guaranteed and a bargain at £2:83 plus 5p P. & P.

TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)
13 SOUTH MALL, EDMONTON, N.9 803 1685

AL20 5§ WATT AUDIO AMPLIFIER
A Iqw cost high quality 5 watt audio

designed for use §n stereo
systems, record players and other audio

= 50 to 25 kHz.
= 3in X 2}in x lin approx.

pac can be
by this one unit, Approx, size
This budget system compares | 21in x 2fin x 3}in. Our Price
very favourably with the more | 8275 plus 10p P, & P. Same
sophisticated and much higher | model *suitably wired for the
priced models. Philips Cassette £3 plus 10p P. & P.
Bpecification—Projector: 150W,
convection cooled, at 30ft the TRI-VOLT CAR SUPPLY
ll“:’ej“j""‘f ;"[‘n‘ﬁ‘ -LiNu’:ci :,%‘;;; Enables you to work your Transistor Radio, Amplifier
#in dlmemr t'ﬂ“ qtour * | or Cassette, etc. from the 12 volt carsupply. Positiveor
multicolour, negative earth. Approx. size = 2in. x 8}in. X 1}in.

;?:lec?oim;n:; g‘;tx'fduntlny tlh;: This converter suppliea 6, 7§ or 9 volts and is transistor

and will appeal to the visual as
well as the audio senses.

W TR

From 1st April, 1873, will you Emvylduty ::,,nsu“fn;‘?(ﬁu

:Ln“un include ::lmg: Tﬂ‘ll) (m gﬁ.Aﬂnﬁwlﬁ:nuﬂdA]ﬁ)j’.D.T.

ostage cking ns re V.A.T. Carr,

Rlded Tax at the Siantard Slated | 3" R 0 F " | e st and 3
quantity  price: small size : 2in X 2§in

ADD £40per 100 relays, X 2%in. 83p plus 15p

P. &P

LUXURY TO YOUR CAR

‘WITH A MOTOR DRIVEN

CAR AERIAL

MAINS TRANSFORMER

Fused Primary 240V. Becondary 220V
@ 50mA. 6-3V @ 1A. This trans-
former is made to a very

g!’lﬂ:hlﬂedaallinme unit. The li%xpull:tﬁir_{ real money saving device for £2-50 plus Bpec.: i;s::":,m:; - .
quid Wheel, however, is our I:ng?h!:mde:]ﬁég?ci?cm i .a},
= e

‘very popular standard model &
may be purchased separately, A
bargain—Projector with Motor

MINI LOUDSPEAKERS
2}in 8 ohm, 50p; 2}in 80 ohm, 50p;
ready for instant use, 816; 6in Li- | 2}in 40 ohm, 50p. Please include
quid Wheel, £5=280 + 76p carr. | 5p P. & P. on each L.8,

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete with
;h.x;;iud;mrage case): C60 28p, C90 38p, C120 48p plus
5p P. & P.

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel:

. Cable Length 120cm
Bupplied complete with Fixing

Bracket and lus 25
C;ntro] gﬁltch. £6'75 1';“; l’.p

“CRESCENT" 100 WATT R.M.5. ALL PURPOSE AMPLIFIER
U.BUILD.IT
We supply the three modules for you to build this Disco-Group-P.A.
amplifier into the cabinet of your choice,
5me POWER Analol‘?wl)!im! TP100W .
r.m.s. 8q. Wave nstantaneous peak into 8 ohm (6QW

Bass—Middle—Treble. | inyo 16 ohm). ' #1428 carr. 45p
Each channel haa its own sensitivity % THE PRE-AMP MODULE
wl}:mul,' tg"“;' connect the lnp:;]:! f‘hh Four control pre-amp, Vol, Bass, Treble. Middle controls. Designed by E.M.I. for a well-
. life e d““d"P""kL" hw“gsov - :: to drive most amplifiers using F.E.T, first stage. #8-86 carr. 25p known hi-fi  set
gﬁ.‘g’w s gn‘;{f t e o o POWER SUPPLY MODULE P5100 . maker, Bize: 7inx
ot tas it 'E’;IP' 4 = 1 W'-’ l_'minl‘ Is supplied complete with the mains transformer. £0-88 carr.50p | 4in. Impedance: 8 ohms, Flux:
S ;_“nh': agl y]g“ P e aacuu"t. %‘ Complete fixing instructions are supplied and no- technical | 38,000. Max. Free range: 00Hz to

NE splay.  ( guaranteed) | ionowledge is required to connect the three ready wired modules, 12kHz.  Power handling: BW.
] £18-50 plus 38p P. & P, A fantastic bargain. If you purchase all three modules. #85 carr. 75p | Unbeatable, Price: £1-80, Free
11 you require more information please send 8.4.E. Send 8.A.E. for further details on this or our ready built amplifiers. ! postage on this item.

RADIO AMATEUR'S
HANDBOOK 1973

by THE A.R.R.L.
Price £2-95

EMI LOUDSPEAKER 450
10W 13in x 8in + two 2.2}in
tweeiers and cross-over. All wired
and ready for use. This ever-
popular 450 in 3-8-15 ohm imp.

£3-75 plus 38p P. & P. each.

7in X 4in LOUDSPEAKER
. A top quality
i *peaker ideal where
small size is import-
ant. Manufactured

A DEXTER

DIMMASWITCH

UNDERSTANDING ELECTRONIC
CIRCUITS by lan R. Sinclair. Price
Newest, neatest £3.85.

system ever
devised for storing small
parts and components:

resistors, capacitors, diodes,

HOW TO GET THE BEST OUT OF
YOUR TAPE RECORDER by P. ). Guy.
Price £1-60.

TRANSISTORISED RADIO CON-
TROL FOR MODELS by D. W. Aldridge.
Price £1-60.

HAM RADIO: ABEGINNER’S GUIDE
by R. H. Warring. Price £1.70.
PRACTICAL RELAY ' CIRCUITS by
F.J. Oliver. Price £3-40.

110 INTEGRATED CIRCUIT PRO-
JECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston. Price
£1-25.

TRANSISTOR POCKET BOOK by
R. G, Hibberd. Price £1-50.

RADIO HANDBOOK NEW I9th ED.
by W. . Orr. Price £7.75.

ALL PRICES INCLUDE POSTAGE

transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/

removable space dividers. Build up any

size cabinet for wall, bench or table top.
BUY AT TRADE PRICES!

SINGLE UNITS (ID) (5ins x 2}ins x

2%ins). £125 DOZEN.

DOUBLE UNITS (2D) (Sins -

2%ins). £2:10 DOZEN.

TREBLE (3D) £2-20 for 8.

DOUBLE TREBLE 2drawers, in one outer
case (6D2), £3-25 for 8, EXTRA LARGE
SIZE (6D1) £3-10 for 8.

PLUS QUANTITY DISCOUNTS!
Orders £6 and over DEDUCT 5% in the £

LIGHTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to install” unit or “simple to assemble” kit. Two
models are available controlling up to 300W or
600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 watt £3.562 Kit form £2.97

300 watt £2.97 Kit form £2.42

4}ins x

Orders £10 and over DEDUCT 7% in the £
Orders £20 and over DEDUCT 10%, in the £

PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £10. Orders £10 and over,
packing/postage/carriage free. .

QUOTATIONS FOR LARGER QUANTITIES
Please add 10% V.A.T. to total remittance

Iyoﬂ (Dept. PE7) 124 Cricklewood
Broadway, London, N.W.2
LIMITED Illl.ﬂl-4g045“

All plus 12p post and packing
Prices include VAT. Please send c.w.0.to0:

DEXTER & COMPANY

1 ULVER HOUSE i
10 KM, SOVERNMENT

DEPARTMENTS, HOSPITALS,

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883 ETe.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKKST
of British and American Technical Books
19-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.
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IMARKET
PLACE

items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
engquiries and orders should then be made direct
to the firm concerned.

SLIDE RULE CALCULATOR

Electronic calculators of the pocket
variety fall generally into two types.
The first is the fairly simple device the
operation of which is limited to the
more normal mathematical opera-
tions, and the price of which is
steadily falling to around the £40
mark.

The alternative and much more
sophisticated device is capable of
carrying out complex maths functions
such as rooting or calculating to
specific laws. Currently there are
only one or two of these latter and
their price tends to rest in the £200
region.

Predictably, just as the cost of the
smaller version has dropped swiftly
over the last two years, the more
complex device is now showing
reduction tendencies:

Thus Texas Instruments have just
announced a pocket ‘‘slide-rule”
type of instrument capable of cal-
culating reciprocals, squares and
roots, true credit balance and all the
more usual functions.

It will also convert an arithmetic
entry to scientific notation when the
entry exceeds eight digits.

Capable of handling positive and
negative numbers over a 200 decade
range, the SR-10 is selling at £87-50.

'DIGITAL MULTIMETER

Another contender in the low cost
digital multimeter field has just been
announced by Advance. Called the
Alpha, it will retail at £55, a price
which makes it a real challenge to
the analogue meter as well as other
digital multimeters.

The Alpha features a total of 24
ranges enabling it to measure d.c.
voltages from 1mV to 1kV, ac.
voltages from 1mV ‘to 500V, d.c.
and a.c. current from 0-1pxV to 1A
and resistance from 0-1{) to 10M(.
The reading is given on a three
digit l.e.d. display which can be
adjusted in brightness to conserve
power. Accuracy is claimed to be
0-2% +1 digit on the 1V d.c. range
and 0'5% +1 digit on other dc.
voltage ranges. Input impedance is
a high 10M{) and the instrument
can stand overloads of 350V on the
1V range and 1kV on-other voltage
ranges.

Practical Electronics July 1973

The unit consumes 90mW to
400mW dependent on the setting of
the brightness control. It is normally
supplied by a 9V dry battery which
will last several months in normal
use. There is also an optional mains
unit at £7 extra and a rechargeable
battery unit at £17 extra. 3

The circuit uses a simple single
ramp analogue-to-digital conversion
system and all the digital circuitry
is contained in a single- m.o.s. ls..
integrated circuit, custom-designed
by Advance.

The unit is available direct from
the maker, Advance Electronics
Ltd., Raynham Road, Bishop’s
Stortford, Hertfordshire.

WORKSHOP

Several items for the workshop
seem to be worth further considera-
tion this month.

For the work bench there’s a new
adjustable vice from W. Greenwood
Electronic. Called the Oryx, the vice
is ideal for holding circuit boards
during soldering.

The vice has a rotating base
which is also part of a steel ball
joint in the bench clamp. This
arrangement allows the user to
position his workpiece in practic-
ally any position and the fibre faced
jaws of the vice will hold delicate
components without damage

Addresses of nearest stockists and
price list can be obtained from
W. Greenwood Electronic Ltd., 21,
Germain Street, Chesham, Bucks.

With the decrease in size of com-
ponents, tool manufacturers have
had to scale down a great number
of their tools to meet the demands
of handling these components. With
this problem in mind Tele-
Productions are now marketing a
range of Swedish Stirex hand tools.

Available as side cutters, pliers
and scissors the tools have been
designed for close work and the
complete tools measure a maximum
Jength of only 175mm, including
handle. A feature of the tools are
plastics spring-loaded handles which
are available in varying colours.
This enables particular tools to be
colour coded for easy identification.

Full details of tools available and
price lists can be obtained from
Tele-Production Tools, 28-B, Hamlet
Court Road, Westcliff-on-Sea, Essex.

One of the more unusual items is
a set of multi-blade screwdriver
packs from F. Parramore and Sons
(1924) Ltd. For electrical require-
ments the Multi-3 pack comprising
wallet, chuck and three blades is
recommended. For general purpose
use the Multi-5 pack should be able
to tackle most jobs.

Complete with a robust 4-jaw
chuck handle the cruciform inter-
changeable blades are suitable for
slotted, Pozidriv and Phillips screws,

One of the reasons for the shape
of the blade is that when dealing

Oryx adjustable vice from
W. Greenwood Electronic

with over tight screws extra torque
can be applied to the blade with a
spanner or a special ratchet, avail-
able as an extra.

The price of the Multi packs vary
from approximately £2:25 to £3‘55
and addresses of nearest stockists
can be obtained from F. Parramore
& Sons (1924) Ltd., Caledonian
Works, Chapeltown, Sheffield.

Finally, to help keep the workshop
tools tidy readers may be interested
in a new range of “Clipco™ nylon
general purpose clips from Herbert
Terry & Son Ltd.

Ideal for holding all kinds of tools,
the Clipco is made from unbreakable
nylon and having a special toothed
stem the clips can be easily fixed
(no screws or screwing being required)
to walls, tiles, wood and pegboard.

Available from most hardware
and do-it-yourself stores the clips
are sold in packets containing 8, 9 or
10 clips, dependent on size required,
and retail at 21p to 23p per pack.
The clips can also be purchased in
bulk quantity at £2-18 per 100 direct
from Herbert Terry & Son Ltd.,
Redditch, Worcs.

Parramore Paramo screwdriver packs
Alpha digital multimeter from Advance
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine.

Linear or Log Law

Sir—I would like to congratulate your author on the P.E.
Sound Synthesiser, on the obviously very impressive
results obtained. However, if I might add a few criticisms,
I feel that they could prove helpful to your readers, and
even Mr Shaw himself. These points are based on a few
years’ experience in the field of voltage-controlled Syn-
thesiser circuits, and on the successful marketing of such
circuits and complete Synthesisers which I have designed.,

Firstly, the use of integrated circuits for some applica-
tions can be very satisfactory. However, one must
remember that one often has to use the most suitable LEis
which is not always (in fact is rarely) exactly made for the
Jjob. As a result, one ends up putting the makers’ recom-
mended current through the device, say 5 to 10mA, when
if one designed a circuit from discrete components one
would often find that a few micro-amps is all that is needed
for the same job! This means that you can under-run the
components at a tiny fraction of the makers’ recommended
current . . . the life expectancy is thus made infinitely
greater.

Secondly, usé of most i.c.s involves dual-rail power
supply, and also adds dramatically to the overall costs, as
i.c.s are going up in price (the Dewtron modules cost,
using discrete components, would still be less than £200 for
more versatile design than that published, incidentally).

Thirdly, and alas, I feel more importantly, the decision
to abandon the use of the proper log-law for the Voltage
Controlled Oscillator design. This is really naughty, as it
means:

1. No chording facility.

2. No variable keyboard pitch, which is essential if
you want the range of use one expects from a
synthesiser.

3. Difficulties in tuning the tuning ladder—each note
must have its own preset, the adjustment of which
wi:ll vary vastly from one end of the ladder to the
other.

4. Poor frequency stability, because, should voltage or
resistance wander, the drift will be concentrated
more to one end of the keyboard than the other,
due to the non-linearity (or non-log’arity) of the

. tuning network, whereas, if logarithmic tuning

Technical queries cannot be dealt with on the telephone.

Ll

voitage law were used, the variation would be
distributed evenly over the whole keyboard, so
making it less noticeable, in terms of pitch.

5. Uneven swing in pitch control when driven by a
slow-oscillator, unless special (and difficult)
compensation is deliberately introduced into the
output. of the slow oscillator. Imagine a siren
that starts climbing in pitch rapidly and then
slows down to a slow whine when it reaches the
higher frequencies.

Admittedly, the building of a stable, accurate law circuit
is difficult, if the effects of temperature are to be minimised,
and the circuit shown in the first article is very prone to
temperature drift, as matched transistors from a thermal
standpoint are virtually impossible to select due to the
cycling time involved. None-the-less, circuits are possible
(a special unique one is used in the Dewtron-2 modu!e),
which will not change even if a hot soldering iron is applied
to them! Admittedly, the one in question did take years to
perfect, and perhaps Mr Shaw did not have this sort of
time at his disposal.

It would be interesting to learn if other readers have
further ideas on the above or other points arising from
the P.E. Synthesiser design.

. B. H. Baily,

Dewtron Design Engineering

Computer Club

Sir—You and your readers may be interested to hear that
following my letter in P.E. last year an Amateur Computer
Club has been formed.

The club is for those interested in the construction,
design or programming of computers as a hobby. At
present the main activity of the club is the production of a
newsletter which acts as a databus to distribute information
on hardware and software techniques of interest to the
members.

Any one in joining the club may receive further details
from me (SAE appreciated).

M. Lord,

7 Dordells,

Basildon,
Essex
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VARIABLE YOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260Y

All Types
from } to 50 amp from stock.

SHROUDED TYPE

2-
Panel Mountini) 4 amp, £5:23. OPEN {q“
amp, £7-70. 2% amp, £8:86, All carriage paid.

L.T. TRANSFORMERS

All primaries 220-240V

Type No. Sec. Taps Price
| 30, 32, 34, 36V at5A ... .cc0iennnnnn £5-53
2 30, 40, 50V at 5A .. . £7-95
3 10, 17, I18Y at 10A £5.83
46, 12V at 20A....... £7.62
5 17, 18, 20V at 20A £8.56
6 6, 12, 20V ac 20A £8-12
7 24Aat 10A ....... £6:14
B 4, 6, 24, 32V at 12A . £8.42
96and I2Vat I0A ... ...ciiiainn £4-51

12 VOLT D.C. MOTOR

Powerful | amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete with external gear train
(removable) giving approx. final speed of
either 125 r.p.m. or 240 r.p.m. Size: 4tin
% 2%in dia. Either type price £1-05.

REVERSIBLE SPLIT PHASE MOTOR
250 r.p.m., 100-1 15/210-240V A.C., 2in.x lin, Ideal
for rim-drive models, display, etc. Extremely
powerful for size (including small capaciter). B83p.

PARYALUX TYPE SDI9 230/250 YOLT A.C.
REVERSIBLE GEARED MOTORS

.rp.m. 40 |b. ins.
Position of drive spindle
adjustable to 3 different
angles, Mounted on
substantial cast alum-
inium base. Ex-equip-
ment., Tested and in
first=class running order.
A really powerful motor
offered at a fraction of
makers' price. £7.48,

PARVALUX TYPE SD2. 200/250 VOLT
A.C./D.C. HIGH SPEED MOTOR
Speed 9,000 r.p.m. approx. or 3,200
r.p.m. if used with built-in governor,
or variable speed over a wide range
if used in conjunction with our
Dimmer Switch, illustrated below.
PRICE £2-20.
- 600 WATT DIMMER SWITCH.
Easily fitted. Fully guaranteed b
3 @ makers. Will control up to 600W of all
i except fluorescent at mains
voltage. Complete with simple in-
structions. £3'30.
240V A.C. SOLENOID FLUID VALVE
Will handle liquids or gases up to
7 p.s.i. Forged brass body, stainless
steel core and spring. f{in b.s.p.
inlet/outlet. Precision made, British
mfg. CE: £2:15.
Special quotation for quantity.
(New in makers' carton)
24-HOUR TIMER
Can be adjusted to give a switching
delay of between 2 hrs. to 24 hrs.
Driven by 200/250V A.C. synchronous
motor. |5 amp c/o contacts. Mfg, Crater Controls
Ltd. Supplied with scale calibrated 0-10 (2 hrs,
per division). Brand New. £2-20.
HONEYWELL PROGRAMME TIMERS
240V, A.C. 5 r.p.m. motor. =
Each cam operating a cfo
micro switch. Cams are
Endividual!y variable, allow-
ing inumerable combinations.
Ideally suited for machinery
control, automation, etc.
Also in the field of entertainment, for chaser lights,
animated displays, etc.
I5 cam m

10 cam model £5-50,

SIMPLE 12 CAM PROGRAMMER 240V A.C.
15 RPM MOTOR with 4 adjustable cams and 8 that
may be profiled to individual requirements, £4-13.

36V 30 AMP. A.C. or D.C. s
VARIABLE LY. suppLY bt @' 20 @
INPUT 220/240V a.c. L;

UTPUT CONTINUOUSLY B2,
VARIABLE 0-36Y

Fully isolated. Fitted in robust metal case with Volt-
meter.

Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. £77.

MOTOROLA MAC 11/6 PLASTIC
TRIAC 400 PIV. 10 AM
Now available EX STOCK. Supplied with full data
and applications sheet. Price SI -23.
Suitable DIAC 20p each. >

STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing &
triggering circuit, 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable | to 30 flash per sec. All
electronic components . including Xenon Tube
and instructions £7-20,

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories,
Speed adjustable |-80 f.p.s.

Approx. + output of Hy-Lyght. Price £12-10.
HY-LYGHT STROBE MK ill ’
For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 :;l
Light output greater than many (so call 4
Joule) strobes. £13-75.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght stroke.

@ Variable speed from I+3 flash per sec.

@ Reactor control circuit producing an intense
white light. ONLY £22-83.

ROBUST, FULLY VENTILATED METAL

CASE. For Hy-Lyght Kit including reflector £4-90.

Super Hy-Lyght Kit including reflector £8-20.

7-inch POLISHED REFLECTOR

Ideally suited for above Strobe kits. Price 73p.

etc.

STROBE !

Ok

el
ELECTRONIC
— ORGAN KIT

e
Easy to build. Solid Seate. Two full ocraves
(less sharps and flaty). Fitted hardwood case,
Powered by two penlité [V batteries. Com
plete set of parts including speaker, etc.”
together with full instructions and 10 tunes
Price £3-50,

RAINBOW STROBE FOUR LIGHT
CONTROL MODULE

Will operate four of our Hy-Lyght or Super
Hy-Lyght Strobes in either |, 2, 3, 4 sequence;
2 4 2; or all together., Thoroughly tested
and reliable. Complete with Ffull
nection instructions. Price: £20-63.
Send S.A.E. for details.

con-

Superior Quality Precision Made, /
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously

rated.

25 WATT 10/25/50/100/250/500/1k/1-5k ohm £1:10.
3?‘ W‘:?TJ 1/5/10/25/50/100/250/500/ 1 k/ | -5k/2-5k/5k
ohm £1-54,

100 WATT II'JS.'IDDEISD,'IDOIISWSOOJIR,'I -5kj2-5k/
3.5k ohm £2:20. 8 .

ack Silver Skirted knob calibrated in Nos. 1-9.
n. dia. brass bush. Ideal for above Rheostats,

p each.

LAY SIEMENS, PLESSEY, Etc.
RE MINIATURE RELAYS
Col.(1) b i 3 | 4
Coil ohms = ! = | = | e
Col. (2) 522 | 46 4clo 90p*
Working 150 612 | 4cio | 90p*
d.c. voles 185 812 ™M | 7op*
ol | & ES i B

1 - cjo
Contracts | oo | ‘aig |27 70p*
Col. (4) 700 | 1624 4M28 | 90p%
Price 700 | 16- [ 4clo 90p*
700 15-35 2 c/o HD | BOp*
HD= 700 | 16-2 M | 70p*
Heavy duty | 700 6-12 | lc/oHD | 80p%
700 | 20-30 6clo 80p*
*Incl. Base | ].250 24-36 4 clo 70p*

: 2,500 @ 3645 | 6M 70p*
Allprices | (2400 | 30-48 | 4¢co s0p
incl.P. & P.{9j000 | 40-70 | 2¢fo &0p*

15k ' B5-110 ' &M &0p*

12 YVOLT D.C. RELAY 140 ohm coil
Type |: Three sets c/o contacts rated at 5 amps. 88p
(Similar to illustration below.;

Type 2: 4-8 volt, 3 c/o HD, 67 ohm coil. B88p.

SPECIAL OFFER
700 ohm 4 cfo. Ex. new equipment.
inel, bases (minimum 100).

230 YOLT A.C.'DIAMOND H'
RELAYS (Unused)

Three sets ¢c/o contacts rated at 5 amps.
PRICE: 66p. (100 lots) £44.

24 volt A.C, 3 c/o 86p.

MINIATURE LATCHING RELAY
Manufactured by Clare-Elliote Ltd. Type F. 2 c/o per-
manent latching in either direction. Coil 1150 ohm,
15-30 Volt D.C. Size § high, #* wide, §" thick. Com-
plete with 37 leads. New &p,

£55 per 100

BLOWER UNIT

200-240 Volt A.C, Precision
German  built, Dynamically
balanced, quiet, continuously
rated, reversible motor. Con-
sumption 60mA. Size 120 mm.
dia, X 60 mm. deep. Price £3-50.

COLOUR WHEEL PROJECTOR
Complete with eil-
filled colour wheel.
100 watt Iame. 200/
240V AC. eat
extremely efficient op-
tical system. £20-7:

6 INCH COLOUR WHEEL
As used for Disco
lighting effects, etc.

Price £5-72.

BIG BLACK LIGHT

400Watt. Mercury vapour
ultra violet lamp.
Powerful source of wu.v.

Innumerable industrial appli-
cations also ideal for stage,
display, discos, etc. P.F. ballast
is essential with these bulbs.
Price of matched ballast and
bulb £18-15,

Spare bulb £8:03,

BLACK LIGHT FLUORESCENT U.V. TUBES

4ft. 40 wate. Price £6-38. (For use in standard
bi-pin flucrescent fittings). MINI 9 in. 6 watt
black light U.V. tube. £1:60, Complete ballast
unit and holders for 9 in. tube, £2:04.

FOOT SWITCH

Suitable for Motors, Drills,
Sewing Machines, etc., etc.
amp. vole,

Price £1.

ALL PRICES INCLUDE V.A.T.
POSTAGE AND PACKING

Overseas orders ask for quote

UNISELECTOR SWITCHES
NEW 4 Bank 25 Way, 2
24V d.c. operation. £674. 6
Bank 25 Way, 24V d.c, £7:.43 €
8 Bank 25 Way, 24V d.c:

operation. £B8-67.

nCEF

“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at g P
10 amps 240V. A.C. Black knob | in.
Fixing hole § in. ONE bank 33p;
TWO bank 44p; THREE bank
6lp. Quot, for quantity.

'HOMEYWELL’ LEVER OPERATED
MICRO SWITCH

|5 amps 250 volt A.C. c/ con-

tacts. Types N100, N10I NEW

in maker's carton.

PRICE: 10 for £2-10.

MICRO SWITCH

5 amp c/o contacts, Fitted with
removable metal panel
assembly, Ex. P.O. 20 for £1-10
(Min. order 20.)

Very special offer

e ST —— e
AMMETERS NEW! 2{in. Flush
round. Available in D.C. Amps |, 5, 15,
20 or A.C. Amps 5, 10, 15, 20, both
types *£1-93. 0-300V. A.C, £2:09.

INSULATION TESTERS
Test to |.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
ize L.8in, W.4in, H.6in, weight 6ib.
megohms, &0,

, 500 megohms, £30-80,

All Mail Orders—Callers—Ample Parking
Dept. PE6, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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SERVICE
TRADING CO.

Personal callers only. Open Sat.
9 LITTLE NEWPORT STREET

LONDON WC2H 7JJ
Phone 01-437 0576




YATES ELECTRONICS

(FLITWICK) LTD.

ELSTO
KEMPSTON HARDWICK
| BEDFORD

Quantity price applies for any selection.

W STORAGE DEPGT

RESISTORS &
1“’ Iskra high stability carbon film—very low noise—capless construction,
W Mullard CR25 carbon film—very small body size 7'5 x -Smm,
W 2% ELECTROSIL TRS
Power Values Price
watts Tolerance Range available 1-99 100 +
S:/. 470-2-2M0 E24 Ip 0-8p
T 10%, 33Ma-10M0 ElI2 ip 0-8p
: 4 2% loa-1mMa E24 3-5p 3p
i 1097 1n- 390 El ip 0.8p
& 5% 470-1Mn EI2 Ip 0:8p
4 10% 1g-lon EI2 6p 5:5p

Ignore fractions on total order.

DEVELOPMENT PACK
05 watt 5% Iskra resistors 5 off each value 470 to IMQ.
E|2 pack 325 resistors £2-40. E24 pack 650 resistors £4.70.

POTENTIOMETERS
Carbon track 5kQ to 2MQ, log or linear (log W, lin +W),
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 5000 and decades to 5MQ. Horizontal or vertical
mounting (0'1 matrix).
Sub-miniature 0'|W, 5p each. Miniature 0:25W, 6p each.
TRANSISTORS i
ACI07 15p | AFI25 20p BDI32 75p | OC28 50p | 2N3702 i3p
ACI26 12p | AFI26 120p BDI33 75p | OC35 50p | 2N3703 I12p
ACI27 12p FI27 20p | BFIIS 25p | OC42 12p | 2N3704 13p
ACI28 12p | AFI39 32p | BFI73 20p r OC44 12p | 2N3705 i2p
ACI3I 12p AFI78 32p BFI77 2Bp | OC45 i2p | 2N3706 lip
ACI32 12p AFIBO 40p BFi78 32p ‘ OC70 12p | 2N3707 I12p
ACI76 12p AFIBI 40p BFI79 32p | OC7I 1Zp | 2N3708 I10p
ACI87 22p BCI07 9p BFI80 32p | OC72 12p | 2N3709 Ilp
. AClBe 22p BCioe 9p BFI8I 32p | OCBI 12p | 2N3710 Iip
ADI40 50p BCio9 9p BFI94 I5p | OC82D i2p | 2N3711 Ilp
ADI49 45p BCI47 13p BFISS I5p | 2mM2904 20p 21N4062 12p
ADI6) 33p | BCI48 13p | BEIS7 15p | JnogoeR gp | 40360 33p
ADI62 36p BCIi49 13p BF200 32p 2N29260 9 40361 35p
AFl14 20p l BCI57 14p | BFYS0 20p ] 2N2926Y ," 40362 40p
AFll2 e | BCisa 14p | BEYSI 20p | 2N29265 P | 40408 40p
AFII7 m: BCI59 I4p | BFY52 20p 10p | ZTX302 I5p
AFI17 38p } BCI87 22p BUIO5 225p | 2N3054 58p | ZTX500 I5p
AFI24 22p | BDI3I 73p OC26 45p | 2ZN3055 60p | ZTX502 20p
ZENER DIODES WIRE WOUND POTS, 3w, I0, 25,
400mW 5% 3-3V to 30V, I2p, 500 and decades to 100k Q, 35p.
DIODE
RECTIFIER SIGNAL
BYI27 1250V IA 12p OABS 7p
BZYI0 80OV 6A 25p OAS0 5p
BZYI3 200V 6A 20p A9l 5p
IN4001 S50V 1A p CA202 7p
IN4004 400V A 8p J IN4|48 S5p
N4007 1000V 1A i0p BAII4 8p
BRUSHED ALUMINIUM PANELS THERMISTORS
12in % 6in=125p; 12in x 24in=10p; %in x 2in=7p | VAI0555 15p
VAI1066S I15p
SLIDER POTENTIOMETERS VAl077 15p
mm x 9mm x 16mm, length of track 59mm. R53 £1-35
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + |0K etc, log. or lin. 60p, THYRISTORS
KNOB FOR ABOVE 12p. 2N5060 50V 0-8A 30p,
FRONT PANEL 65p. 2N5064200V 0-8BA 47p,

18 Gauge panel 12in 4in with slots cut for use
with slider pots. Grey or matt black finish com-

plete with fixings for 4 pots. 400V 4A 55p.

CRS1/40 400V 1A 25p,
106F 50V 4A 40p, 106D

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD I0p TO ORDERS UNDER £1.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated,

OPEN ALL DAY SATURDAYS

ALL PRICES SUBJECT TO V.A.T.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, lir. 0-0068uF, 0-01uF,
0-015uF, 0-022uF, 0-033uF, 3p. 0-047uF, 0-0681F, 0-1uF, 4p. 0-15uF, 6p. -22uF, Tip.
T60V: 0-01 o, D8 e, Co22,F 0:033uF, 0-047uF, 0 3p. 0 1puF F

: 0-01 uF, 0-015uF, 0-0; > 0°033uF, 0-047uF, 0-06BuF, 3p. 01 uF 3ip, 0-15 .
0:22iF, 5p. 0-33uF, 6p. 0-47uF, Tip. 0-68uF, 11p. |-OuF, Ilrp. i il i
MULLARD POLYESTER CAPACITORS C280 SERIES
250v P.C. mounting: 0-01uF, 0-015uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
3ip. O-IuF, 4p. 0-154F, 0-22uF, 5p., 0:33uF, 6ip. 0-47uF, Bip. 0-68uF, 11p. 1-0uF, I;p.
1-5uF, 20p, 2-2):F, 24p.

CERAMIC DISC CAPACITORS

YLAR FILM CAPACITORS 100V
100pF to 10,000pF, 2p each.

M
0-001:F, 0-002uF, 0-005uF, 0-01uF, 0-02uF,
23p. 0-04uF, 0-054F, 0-068uF, 0-1uF, 3ip.

E:.SE?C’;I':&L.EgTIC CAPACITORS—MULLARD O15/6/7 RANGE REPLACES C426,
(uFlv) 1-0/63, 1'5/63, 2-2/63, 3-3/63, 4-7/63, 6-8/40, 10/25, 10, 63, 15/16, 15/40, 15/63,
22/10, 22/25, 22/63, 33763, 33/40, 47/4, 47|10, 4725, 47/40, 47/63, 68/6-3, 68/16, 100/4,
100/10, 100/25, 100/40, 150/6-3, 150/16, 150/25, 220/4, 220/10, 220/16, 330/4, 330/10,
470/6-3, 5p each. 68/63, 150/40, 220(25, 330/16, 470/10, 680/6-3, 1,000/4, 9p. 100/63,
150/63, 220/40, 470/25, 680/16, 1,000/i0, 1,500/6-3, 12p. 2 0/63, 470,’&. 680/25,
1,000/16, 1,500/10, 2,200/6:3, I5p. 330/63, 680/40, 1,000/25, 1,500/16, 2,200/10,
3,300/6-3, 4,700/4, 18p.

SOLID TANTALUM BEAD CAPACITORS i2p
0:-1uF 35V 2-2uF 35V 22uF 16V
0-22uF 35V 47uF 35V 33uF 10V
0-47uF 35V 6-BuF 25V 47uF 6.3V
1-0uF 35V 10uF 25V 100uF 3V
verosoamD ] JACK PLUGS AND SOCKETS
0:15 | Standard screened 18p 2:5mm insulated 8p
2% % 33 v 22p 16p | Standard insulated 12p 3-5mm insulated 8p
2 x5 24p 24p | Stereo screened 35p 3:-5mm screened 13p
3 ;‘é* ;';; ;;D g:andard socket 15p %-gmm snl::et 8p
ter C mm cKet
17 %24 750 5750 eo socket 18p 504 8p
17 x3% P 78p | D.LN, PLUGS AND SOCKETS
17 x5 (plain) — 82p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
17 x3% (plain) — 60p | Plug 12p. Socket Bp.
17 %24 (plain) — 41p | 4 way screened cable, 15p/metre.
Ii %35 {plain) - 12p | 6 way screened cable 21p/metre.
24 x 3} (plain) — Iip
Pin insertion tool 52p 52p
Spot face cutter 42p 42p | BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p | 9V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
1600uF 64V 74p

2500uF 64V 80p 4500uF 16V 50p
2500:F 40V 74p 2B00uF 100V £2:60  4500uF 25V £1:68
2500uF 50V 58p 3200uF 16V 50p 5000uF 50V £1.10
HIGH VOLTAGE TUBULAR CAPACITORS—I1,000 VOLT
0-0luF 10p 0-047uF  13p 022uF  20p
0023uF  i2p 0-IuF 13p 0-47uF  22p

POLYSTYRENE CAPACITORS 160V 24%,
10pF to 1,000pF EI2 Series Values 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world’s first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, Morth Sea gas, as well as carbon-dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification,
Full details and circuits are supplied with each detector.

Detector GDI, £2. Kit of parts for detectors :’nclud:‘ni GDI and P.C. board but
excluding case. Mains operated detector £5:20, 12 or 24V battery operated audible
alarm £7:30. As above for PP9 battery, £6-40,

PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board i On removal the circuit remains in high

LARGE RANGE

ITT/TEXAS

in the etchant.
relief.
»
IC’s

NOW IN STOCK

-1 12-24 25-99 100+ 7448

o P 1) o 7450

7400 18 16 14 13 7451
7401 8 16 14 i3 7453
e B R de Wik
6 13 7460

7404 20 18 16 14 7470
7405 20 8 16 14 7472
7406 50 45 40 35 7473
7407 5e 50 44 38 7474
7408 36 30 27 23 7475
7409 36 30 27 33 7476
7410 18 6 14 i3 7480
7411 23 21 20 18 7481
7412 3 30 27 23 7482
7413 34 28 26 2 7483
7416 45 43 39 34 7484
7420 18 16 i4 13 7485
I 7421 36 30 27 23 7486
7426 32 29 23 20 7490

185
I8
18
8
18
18
30
30

55

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX

175 170 165 74118 100 81 73 64
[[] 4 13 74121 43 40 3B 36
1] 14 13 T4141 100 95 90 85
16 14 13 74145 150 140 135 130
18 14 13 74150 330 280 220
16 4 3 74151 1o 100 95 89
28 a5 24 74153 120 1o 105 95
218 27 23 74154 200 180 I70 160
38 36 30 74155 150 120 100 86
36 3z a8 T4156 130 120 100 96
52 50 49 74180 IS5 136 12 105
s 32 30 74190 195 190 185 180
95 90 85 74191 195 190 185 180

s 1o 105 74192 200 190 180 164
96 90 85 74193 200 180 170 150
97 95 92 74196 200 190 180 170

115 110 105 T4197 200 195 180 170
3 @ o LINEAR IC’s
92 85 79 709 14 pin DIL 31p
70 65 &0 741 8 pin DIL 34p
68 60 52 741 14 pin DIL 18p
90 85 80 723 I4 pin DIL 95p

100 95 S0 T47 14 pin DIL 85p
95 90 85 748 8 pin DIL 35p

240 235 230 DIL socket, 14 pin and 16 pin Iép
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MAINS MOTOR
Precislon made—as used in
record decks and tape recor-
ders—Ideal also for extractor
fan, blower, heaters, etc. New
and perfect. Bnlp at 78p.
Postage 20p for first one then
10p for each one ordered.

MUSIC ON TAPE

A further buy enables us to offer these at an even
lower price—namely 85p each or 5 for £2-50, Bend
for list of titles. We can’t repeat when sold out.

BALANCED ARMATURE
UNIT

600 ohm, operates as speaker or micrn-
hone, so useful in intercom or similar

P
circuits, 87p each, 10 for £3:76.

CAR ELECTRIC PLUG
f@ Fitas in place of cigarette lighter.

Useful method for making a quick

connection Into the car electrical

system, 38p each or 10 for $3-42.,

 —=
12 YOLT I3 AMP

POWER PACK

This comprises double-wound
230/240V maina transformer
with full wave rectifier and
2000 mF smoothing. Price
#8220, plus 20p post & packi

MULLARD AUDIO AMPLIFIERS

Allin module form, each ready built complete with heat
sinks and connection tags, data supplied.

Model 1153 500mW power output 78p.

Model 1172 750mW power output 84p.

Model EP9000 4 watt power output £1-60.

EPB001 twin channel or stereo pre amp. £1-82.

10% discount if 10 or more ordered.

CENTRIFUGAL BLOWER

Miniature mains driven blower centrifugal type blower
unit by Woods, Powerful but specially built for quiet
running—driven by cushioned induction motor with
specially bullt low nolse bearings. Overall size 41" X 4}"
% 4°. When mounted by flange, air iz blown into the
equipment but to suck air out, mount it from centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, film drying cabinet or for
removing flux smoke when soldering ete, etc. A real
bargain at £2-05.

GOOD COMPANION I.C. VERSION
‘We can now offer these againin I version using Ferranti
ZN414 and Mullard AF Module 1172. Cabinet size
approx. 1lin wide X 8in high X 8in deep. Complete
assembly instruction—Excellent tone wood cabinet
£5-75 plus 25p post and insurance.

MIGHTY MIDGET
Probably the tiniest possible radio, as described in Practical Wireless, 4 January
73. All electronic parts £2-20 post paid.

Heavy Duty Mains Power Pack. Output voltage
adjustable from 15-40V in steps—maximum

250W—that is from 6 amp at 40V to 15amp
at 15V. This really is a high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment is very quick—aimply inter-
change push on leads, Silicon rectifiers and
smoothing by 3,000mF. Price £8-83 plus 65p post.

MAINS RELAY BARGAIN
Bpecial this month are some
single, double and treble pole
changeover relays. Contacts rated
at 15 amps Operating coil
wound for 240V A.C ood
British Make Unused. Size

approx. 14 x 1. Open construction.
Single pole 28p each 10 for £2.48,
Treble pole 88p each 10 for £3-57.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
6 w;y—] pole, 12 way. Allat 88p
each.

CONNECTING WIRE

7-0076 Copper conductors. 500 metre drums
available in the following colours: Red/Brown,
Yellow, Green/Grey, Blue/Green, Red/Orange,
Green/White, Grey/White, Blue/Orange, Brown/|
Red, Brown/White, Red/Grey, Blue/Grey, Bluej
Brown. Price £2-20 per drum plus 40p post.
Btate alternative colours. Ditio—but with 200
metres. Price £1-38 per drum plus 20p. Ditte—but
with 100 metres. Price 88p per drum.

DOOR SWITCH
As fitted to refrigerators, etc. Switches off as door
closes. White 17p each. Black 15p each.

GOODMANS P.M. SPEAKERS

8in x 5in hi flux 15 ohm coil very suitable for use
with Mullard Unilex stereo amplifier or with the
EPS000 on its own, £1-85 plus 20p post each.

T7in x 4in also 15 ochm and suitable for use with
the EP9%000—not quite such good quality of
course. Price £1-0b each.

U.Y. LIGHTING
Useful for flaw detection in metals and for looking
for water marks, etc., also for fitting over tropleal
fish tanks— African violets and other indoor plants
which must have U.V. for healthy growth, The
outfit comprises of a 12in U.V. tube—choke—
holder and tube ends. Price £2-20 plus
20p post.

SOIL HEATING KIT

o Buitable for garden frame or
propogating shelf, etc. Comprises
40W maine transformer, heating
‘wire, connection strip and insulated
wire with connection diagram.
#1686 plus 20p post.

80 WATT TUBULAR ELEMENTS

Brass encased with beaded flex ends. Standard
replacements in most absorbtion type refrigerators
but also has dozens of other uses, 28p each or
10 for £1.48.

DOUBLE ENDED MAINS MOTOR
This a very qulet running —
induction motor, with two special ™
features—one is that it has feet for
easy fixing and the other is it has &
good length of spindle coming from
each end. 8o it could drive two
things at once—or with simple F
slide attachment could reverse direction. 55p each
or 10 for £4-85,
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THIS MONTH'S SNIp——————
HORSTMANN 24-HOUR TIME SWITCH

With six position programmer. When fitted to hot water systems this could
programme as follows:

Programme Hot Water (.:entga& Heating
ft
1 Twice dally off
2 All day i
3 Twice dally Twice daily
4 All da 1! day
& Continuously Continuously

Buitable of course, to programme other than central heating and hot water,
for instance, programme upstairs and downstairs electric heating or heating
and cooling or taped music and radio. In fact there is no limit to the
versatility of this P . Mains op d—8ize: 3in X 3in x 2in
deep. Price £3-85 each. As illustrated but less case.

PORTABLE ELECTRIC DRILL

Very superior quality made by a famous Dutch
Toolmaker. Model No. ABM830. 300W—2 speed
2,200/3,000. With #in chuck and chuck key, also
separate side handle and hammer facility for
dealing with conerete, etc. An equivalent British
made drill would cost £15. £10-80—similar model
but without the hammer attachment £8-75.
Have either model on approval for 7 days.

DISTRIBUTION PANELS
Just what you need for work bench or lab. 4 X 13 amp sockets in metal box to
take standard 13 amp fused pluge and on/off switch with neon warning light.
Supplied complete with 7 feet of heavy cable. Wired up ready to work, £2:50
plus 20p post and insurance.
CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be amazingly
efficient and reliable was first described in the
IGNITION Wireless World about a year ago. We can supply
kit of parts for an improved and even more efficient
version (Practical Wireless, June). Price £8-55 plus
20p post. When ordering please state whether for positive or negative systems.
De-luxe model including printed circuit board, ete. £7-85.
24-HOUR TIME SWITCH
Made by Smiths, these are A.C. mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with 13A socket, Two com-
pletely adjustable time periods per 24 hours, BA
changeover contacts will switch circuit on or off
during these periods. #£2:76. post and ins. 26p.
Additional time contacts 56p pair.
THYRISTOR LIGHT DIMMER
For any lamp up to 1kw. Mounted on switch plate to fit “ ® ®
in place of standard switch. Virtually no radio interference.
Price £2-85, plus 20p post and Insurance.
Industrial model 5A £3-30.
BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc carbon
types but also mercury manganese—nicad—silver oxide
and alkaline batteries may be tested. The lester puts a
dummy load on the battery and the meter scale indicatea
the condition depending upon which section the pointer
rests, The section reads “‘replace” “‘weak" or "good”. The
tester is complete in ita case, size 31" X 61" x 2 with leads
and prods. Price £2:48 plus 20p postage.
SPIT MOTOR
200-250V Induction Motor, driving a Carter gear box with
' 13" of output drive shaft running at 5 revs per minute.
Intended for roasting chickens also suitable for driving
models—windmills, coloured disc lighting effect, ete, ete.
£2-04 plus 20p post and insurance.

DRILL

CONTROLLER

NEW IKW MODEL

Electronically changes
speed from approxi-
mately 10 Tevs. to
maximum. Full power at all
speeds by finger-tip control.
Kit includes all parts, case,
everything and full I -

tions. £1.85. Made up model also
available. $2-75.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and ampli-
fiera. Adjustable output 6v., 9v,, 12 volts for up
to 500mA (class B working). Takes the place of
any of the following batteries: PP1, PP3, PP4,
PP6, PP7, PPY, and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor
condensers and instructiona. Real enip only #1°10.

SWITCH TRIGGER MATS
8o thin is undetectable under
carpet but will ewitch on with
slightest pressure. For burglar
alarms, shop doors, etc.
24in x 18in £1-54.
13in x 10in £1.

PP3 BATTERY CHARGER

Almost 3 times the life can be obtained {from PP3
battery if you re-charge it from the mains—
this ready to use charger with instructiona only
55

ISA ELECTRICAL
PROGRAMMER
Learn in your sleep:
Have radio playing
and kettle boiling as
you awake—ewitch on
lights to ward off
Intruders — have a
warm house to come home to, All these and
many other things you can do if you invest in an
electrical programmer. Clock by famous maker
with 15 amp. on/off switch, Bwitch-on time can
be set anywhere to stay on up to 6 hours., In-
dependent 60 minute memory jogger. A beautiful
unit, Price £2-16 + 20p p. & p. or with glass
front chrome bezel 88p extra.

BAKELITE INSTRUMENT CASE
Size approx. 63" x3}"x2°
deep with brass inserta in four
corners and bakelite panel. This
is a very strong case suitable tq
bouse Instruments and special rigs,
ete. Price. 50p each.
Paxolin 1id 11p extra,

ROCKER SWITCH

13 amp seli-fixing into an oblong hole.
Size approximately 1 x 1" §p each,
10 for 81p.

THERMAL CUTOUT

A miniature device {in dia. on one screw fixing
mount—can be used for motor overioad protection,
fire alarm, soldering iron, switch off, ete., ete.
15 amp contacts open with flame—radiant or
conducted heat. 11p each or 10 for 889p,

HONEYWELL PUSH BUTTON
MICRO SWITCHES

As used in some vending machines, etc. Each
switch is a changeover type rated at 15A 260V a.c.
Tntended for panel mounting with fixing nuts and
single black push knob. Bingle changeover
switch 28p, Double switch 42p, Triple switch 81p.

KETTLE ELEMENTS

Made by the famous A.E.I. Co. Complete with
washers and combined fixing ring  and plug
shroud. Normal 2 round pin and flat pin earth
connection and overload reset push button,
2 Models—1}in (approx.) suitable for Bwan and
other similar models—1%in (approx.) suitab': for
@.E.C. Hotpoint, etc, All quick boil 23k'W elements
at 240V. Price #1-88 each.

MAINS TRANSFORMER BARGAIN
Standard mains 240V input Becondary 24V 9A
intermittent 5A continuous. Price 58p,

BULGIN 4 PIN PLUG AND
SOCKET

Plug has shielded pin and flex entry and socket for
panel mounting, 88p per pair. Ditlo—but 3 pin,
22p per pair.

MACLAREN THERMOSTAT

Make and break 20A a.c. with the sensor probe
coupled by 2 feet capillary covering range of
10-100°C—complete with large engraved control
knob, Price 88p,

‘Where postage is not stated then orders over
£5 are post free. Below £5 add 20p. Semi-
couductors add 6p post. Over £1 post free.
8.A.E. with enquiries please.

J. BULL (ELECTRICAL) LTD.

(Dept. P.E.), 7 Park Street, Croydon CRO 1YD
Callers to 102/3 Tamworth Road, Croyden
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Now-the Z2.50 Mk.2

with built-in automatic
transient overload protection

When originally introduced, the Sinclair Z.50 proved how it was possible to
design and produce a popularly priced modular power amplifier having
characteristics to challenge the world’s costliest amplifiers. Many thousands of
2.50s are now giving excellent service day in, day out. But we have also learned
that constructors do not always use their Z.50’s ideally. That is why we have
introduced modifications whereby risk of damage through mis-use is greatly
reduced and performance further enhanced. The Z.60 Mk.2 has improved
thermal stability. more accurately regulated D.C. limiting to ensure more
symetrical output voltage swing and clipping and still less distortion at lower
power. Z.60 Mk.2 is compatible with all other Project 80 modules, and may be
incorporated to advantage in existing systems. Eleven silicon epitaxial planar
transistors are now used, two more than in the original Z.50 ; circuitry has been
re-designed. making this versatile high performance amplifier better than ever.

with free
manual

£5.48

Brilliant new
technical specifications

Z. 3 O the power

amplifier for quality and Input impedance 100 K

economy Input (for 30w into 8a) 400mV
Signal to noise ratio, referred to full o/p at P -
30v HT 80dE or better Nl [ T
Distortion 0.02% up to 20W at 80. See curve el e 22t e
Frequency response 10Hz to more than . e T f
200 KHz--1dB # e IR T
Max. supply voltage 45v (40 to 80 speakers) o | w ! H ‘H I
(50v 15Q speakers only) 4 calse ] L | / |
Min. supply voltage 9v von P e
Load impedance — minimum : 40 at45v HT sens LTI \
"ot Mo 2 34 4 m 20 3 0N W

Load impedance — maximum : safe on open

i . WATTS INTO 80 AT 43V HT
circuit AND

AT 1 KHz

The Z.30 provides excellent facilities for
the constructor requiring a high fidelity
audio system of less power than that
available from Z.50's. Using a power
supply of 35 volts, Z.30 will deliver 15

Typical Project 60 applications

watts RMS into 8 ohms, or 20 watts RMS
into 3 ohms using 30 volts. Total harmonic System The Unitstouse together with Units cost
distortion is a fantastically low 0.02% at 15 ,
watts into 8 ohms with signal to noise Simple battery Z.30 Crystal P.U., 12V battery £4.48
ratio better than 70 dB unweighted. Input record player volume control, etc.
sensitivity 250mV into 100K ohms. Size Mains powered record 2.30,PZ.5 Crystal or ceramic P.U.  £9.46
BO x 57 x 13 mm (3} x 2% x 4) Z2.30, Z.60 player volume control, etc.
and Z.50 MK.2 modules are compatible
and interchangeable 12W. RMS continuous 2xZ.30s, Stereo  Crystal, ceramic ormag. £23.90
sine wave stereo amp. for  60; PZ.6 P.U.. F.M. Tuner, etc
average needs
Guara ntee 25W. RMS continuous 2xZ.30s, Stereo  High quality ceramicor £26.90
I, within 3 months of purchasing any product direct from sine wave stereo amp. ; 60: PZ.6 magnetic P.U., F.M.
Sinclair F!;ﬂ‘:nic‘l L;:a N :}illulisélnd with it, your using low efficiency (high Tuner, Tape Deck, etc.
money wil refun: at once. Mai inclai inted
g!nchiigL‘x‘alsc oﬂ;r this samaoguannn:\;n mfo";;-if::ﬁ "wllh performance) speakers
inclair Radionics Ltd.
Each Pl;i;:‘ 60 module is tested betore leaving our factory BU\N_' (3 Ohm,s) RMS 2x2.50s, Stt_rao As above £34.88
and is guaranteed to work perfectly. Should sny defect arise continuous sine wave de 60; PZ.8, mains
in normal use, we will service it at once and without any luxe stereo gmplsfian (60W. transformer
charge to you, if it is returned within two years from the date MSi h
?' Dlllrclzns-. Oulsideirri;:eriod of guarantes a small charge RMS into 8 ohms)
typically £1,00) de. i [ 5 -
N‘ﬁf,,.:, <ot Ai,"ﬁasifi. 2‘.?.,:’1;‘2.',;3,{“"“ % Indoor P.A. Z.60, PZ.8, mains Mic., guitar, speakers, £19.43
transformer etc., contrals
Einclair F.M. Stereo Tuner (£26) & A F.U. (£5.98) may be added as required.

Sinclair Radionics Ltd., R.Q. London Rd., St. Ives, Huntingdonshire PEI7 4H) (Phone: St. Ives 64311). Regd. Bus. No. England 699483,
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the world’s most advanced high fidelity modules

Stereo 60 Pre-amp/control unit

R ——

ool
. iy 4 [’ i

CTYT R &

Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly
geasy to mount.

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. p.u. 3mV: correct to R.LAA. curve
+1dB :20 to 25,000 Hz. Ceramic p.u.— up 1o 3mV: Aux —up to 3mV, Qutput: 260mV. Signal to noise ratio:
petter than 70dB. Channal matching: within 1dB. Tone controls: TREBLE+12 to —12dB at 10KHz: BASS
+12 to—12dB at 100Hz. Front panel : brushed aluminium with black knobs and controls. Size: 66 x 40x 207mm.

£9.98

Built, tested and guaranteed.

PZ.8Mk.3

Project 60 Stereo F.M. Tuner

Sirw— i ms,

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results. Other advanced features ificlude varicap diode tuning, printed circuit coils, an
I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal
is tuned in. This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS—Number of transistors: 16 plus 20 in |.C. Tuning range: 87.5 to 108MHz. Sensitivity:
7WV for lock-in over full deviation. Squelch leval: Typically 20uV. Signal to noise ratio: >66dB. Audio
frequency response: 10Hz — 15KHz (4-1dB). Total harmonic distortion: 0.15% for 30% madulation.
Stereo decoder operating level: 2j1V. Cross talk: 40dB. Output voltage: 2 x 1560mV R,M.S. maximum
Operating voltage: 256-30VDC. Indicators: Stereo on ; tuning. Size: 93 x40 x 207mm.

£25

Built and tested. Post free.

Integrated circuit
high fidelity amplifier

SuperIC.12

sistor circuit contained within a 16 lead DIL
package, and the finned heat sink is sufficient for
all requirements. The Super IC.12 is compatible
with Project 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board.

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watts peak). 6-80Q. Frequency Response: 5Hz
10 100KHz+ 1dB. Total Harmonic Distortion:
Less than 1%. (Typical 0-1%) ‘at all output
powers and frequencies in the audio band (28V).
Load Impedance: 3 to 15 ohms. Input Im-

Power Supply Units
The new ’%H -

5

The most reliable power supply unit ever made
available 1o constructors. Brilliant circuitry makes
failure from over load and even direct shorting of
the output impossible. This is due to an ingenieus
re-entrant current limiting principle which, as far
as we know has never before been available in
any comparable unit outside the most expensive
laboratory equipment. Ripple and residual noise
have been reduced to the point of almost total
elimination. This is, of course, the perfect unit for
Project 60 assemblies. particularly where the new
Z.50 MK.2 amplifiers are used. Nominal working
voltage - 45

PZ.B Mk.3—£7.98
(Mains transformer, if required) £5.98
PZ.6 30v. unstabilised
(not suitable for Project 60 tuner) £4.98
PZ.6 35v. stabilised
fnotsuitable forIC. 12) £7.98

Project 605

the easy way to
buy and build
Project 60
without ==z
soldering

Project 605 in one pack contains: one PZ.5, two
2.30’s, one Stereo 60 and one Masterlink, which
has input sockets and output components
grouped on a single module and all necessary
leads cut to length and fitted with clips to plug
straight on to the modules thus eliminating all

soldering
£29.95

Complete with comprehensive
manual, post free

All you need for a superb 30 watt
high fidelity stereo amplifier

Having introduced Integrated Circuits to hi-fi
constructors with the 1C.10, the first time an IC
had ever been made available for such purposes,
we have followed it with an even more efficient
version, the Super IC.12, a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidelity amplifier for use
with pick-up, F.M. radio or small P.A. set up, etc.
The free 40 page manual supplied, details many
other applications which this remarkable IC.
make possible. It is the equivalent of a 22 tran-

pedance: 250 Kohms nominal. Power Gain:
90d8 (1.000.000,000 times) after feedback.
Supply Voltage: 6 to 26V. Quiescant cur-
rent: BmA at 28V, Size: 22 x45x28mm in-
cluding pins and heat sink..

Manual available separately 15p post free,

With FREE printed circuit
board and 40 page manual.

£2.98 Post free

Add 109, V.A.T. to all prices quoted on page opposite and above

Practical Electronics July 1973

Order form

Please send
T enclose cash/cheque/money order,

Name

Address

PE/7/73

SINCLAIR RADIONICS LTD., LONDON ROAD
ST. IVES, HUNTINGDONSHIRE PEI7 4H)

— (g | — ||
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*RETURN OF
POST
SERVICE

MAPLIN ELECTRONIC SUPPLIES

= This beautifully produced fully illustrated catalogue is
@ yours for the asking. Absolutely free, no obligation.
==| Write now for your copy or phone 037-42 79033
Out of office hours please leave your name and address on
= | our answering machine. MAPLIN: Projected site of London’s
EVERYTHING GUARANTEED BRAND NEW MARKED BY THE MANUFACTURER third airport.

SEMI-
Farbon fim 8% trem | porenTIOMETERS 741C CONDUCTORS
from 1-2M0 0 10MQ. | Miniature  carbon P.E. SOUND SYNTHESISER Jraingeare . | o e

E‘:& Iuriu. W Ip; | track with 4in.

2p. indles. 5k 0, 10k 0,
etal Oxide 2% 100 ;gll:‘n:;l)kn?lookg:

ON THESE TOP and L.C.s, for details

lease free
QUALITY LC.5 M. :aulo;u.:.e ollil.rOOKl

Il this project seems expensive YOU HAVEN'T SEEN
QUR PRICES!

tolen. E24 series | 250k 0, 500k O, IM o, We shall be stocking all the parts for this excitin, project, These pop de-

Iso W, AW, W 2Mqa. from the special I,C_!.'s down to the nuts, %alu and vices at amazingly

BOW cvoae stocked. - :-:)l ‘I‘;ph" (and ko spacers for mounting the Veroboards. McMURDO low prices. BCI07/8

s (i e Send S.A.E. NOW for our detailed price lists. Sockee, RS8, 52p Tap sach, o< -

7 SEGMENT switch 23p. : Plug, RP8, 3ép, Tﬂ.d's (5543) .
DISPLAY Dual gang less switch YOU SIMPLY MUST SEE OUR PRICES! As used in PE 2N706 1| 2N

Minitron 3015F i8p. ound Synthesiser.) “d" 2 9p.

£1-98 each. 2N 3819 24p.

s : & SPECIAL IC, for organ builders DWWA

?"?'..'L%féé;’.%';' 98, SPin A180°) | 7 irage fraquancy divider in one 14 pin e H-;\" W, :Ew el MISCELLANEOUS

P . 4 DIL package, £2-63 or special price P - ""‘"I"' VNI Sy s, piat LT700 ane sub-miniature O/P trans-
DIN SOCKETS. 3 pin, 5pin A, 5pin 8, | for pack of 12, £25, o benraor on types plus solder tags. | former 1200/50 200mW max., 35p.
s wich your eaologua. . ” © 0% *heet in | SOLDER 10'matres'of 22 gauge mulei- | U8 Weh BFOT: 120, o e
DIN L E . i . 4 cors y :
s”k‘tO‘L;.DSP ARER. 2 pin plog, p, Insul;tinl sleeving 3 sizes, 6 colours. 20ml, 38p.
JACK PLUGS standard din plastic NUDES!

barrel, 13p. Stereo, 25p, Cloths thoss nak . .
: f ed projects with our SEE OUR CATALOGUE

Bright metal barrel, 17p. Stereo, 29p. superb instrument cases. We are sole | (o decails ot i Vois ean V.A.T. Please add 10% V.A.T. to final total.

distributors of the obtain £1 worth of com- Orders and enquiries for catalogues to

' ponents. MAPLIN ELECTRONIC SUPPLIES

ROTARY SWITCHES @:tﬂtutlﬂn e P.O. Box 3, Rayleigh, Essex SS6 8LR
= ABSOLUTELY FREE

Adjustable stop. I pole 2-12 way, range, designed for the professional

2 pole 2-6 way, 3 pole 2-4 way, 4 por¢ market, now _available to you at

2-3 way. Only 24p each. special low prices. S.A.E. please for | Postage and packing FREE in U.K. But we have to ask you to send &
free illustrated leaflet. 10p handling charge with order under 50p.

PRINTED CIRCUIT KIT

INTERESTING on a PRINTED CIRCUIT CHASSIS with
PARTS snd TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}inX2%in. (2) 1 Board for Matchbox
Radlo. (3) 1 Board for Wristwatch Radlo, etc. (4) Resist. (5) Resist Solvent. (6) Etchant.
(7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs, (9) 2
Miniature Radio Dials BW/MW/LW. Also free with each kit: (10) Essential Design
Data, Cirenits, Chassis Plans, ete. for 60 TRANSISTORISED PROJECTS. A very
comprehensive selection of circnits to suit everyone's requirements.

EXPERIMENTER’S
PRINTED CIRCUIT KIT

T0p
Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL 15p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

ELECTRONIC ORGAN KITS

% Portable—4 octave keyboard with 10 voices, 3 pitches— (i)Urynl-ﬂlaéeei wilhhl&)n.-lul Delel::l:.u‘rl. lz;t‘:«-ym;ug-c wli‘llh%‘o]uge-ﬁﬁulrt:iqle;delﬁur.
. — i (8) Crystal Set with Dynamic Loudspeaker. (4) Crys! 'uner with Audio Amplifier.
\rlb_rato. £1‘As 29, * Console—5 octave key.board with 10 () Carrier Power Conversion Receiver. (8) Split-Load Neutralised Double Reflex,
voices, 3 pitches. Keyboard can be split into solo and (7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with self-
accompaniment. Vibrato, built in amplifier and speaker #.;,juullmltl r:g.fnlera'tl.ou (fnt:m ’P;‘mt:;m}:l 9 ggla:rBaltteryylz‘uel::peak_ :;re mllg
£250-93. % Console—2 x 4 octave keyboards and 13 note . St 3 desigus yet oftered o the Home Construstor aa - -
> i o = 3 Subminiature Radio Receivers based on the “Triflexion™ circuit. Lel us kmow
pedal board, 29 voices, Vibrato, Delay Vibrato, Sustain, if you know of a smaller design plub‘r‘!nhed anyw!neli:. (10) Pm;aag;l ﬂul;np Ra.rlllr:],
i £406- Size only 1-6in X 0-95in X 0-25in. (11) Wristwatch Radio 1-15in x 0-80in X 0-55in. (12
Reverberatlon. Precussnon. Wah Wah' 00. * Console Ring Radio 0-70in x 0-70in X 0-35in. (13) Bacteria-powered Radio. Runs on sugar or
—2 x 5 octave keyboards and 32 note pedal board, 32 voices. bread. (14) Ralo Control Tone Recelver. (15) Tranaistor P[P Ampllfer. (16) Inter-
i i i i i com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-S8eeking Animal,
:\;J‘I:)ratol. Dela:r Vlbr;tsoﬁ.ssi;sta n Reverberation, Precussion, Guided Misale. (20) Perpetual Motion Maching. (1) Metal Detostor. Transistor
ouplers, eic., at - Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Bignal Injector. (26) Pocket Transceiver (Licence required). (27) Constan
ALL COMPONENTS CAN BE BOUGHT SEPAR- Volume Intercom. (28) Remote Control of Models by Inductjon, (29) Inductive-Loop
ATELY. SEND 50p FOR LATEST CATALOGUE, Transmitter. (30) Pocket Triple Reflex Radio. (31) Wrixtwah]:h Tmn?’r;:iugrf\viregun
WHICH INCLUDES SPECIALIZED COMPONENTS, Microphone. (32) Rain Alarm, (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Btereo Push-Pull Amplifier. (36) Light-Beam Telephone
HI-FI EQUIPMENT AND ELECTRICAL HOUSE- “Photophone”. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
CUltrasonic Transmitter. (40) Thyristor Drill Bpeed Controller. (41) Light Dimmer.

. ¥

(42) L.C. Pre-amplifier. (43) 1.C. Amplifier. (44) L.C. Intercom, (45) 1.C. Radio, (46)

Raudive Voices Receiver. (47) Biofeedback Amplifier. (48) Brainwave Detector,
Elv ElEcTno"lc (49) Proximity Switch. (30) Larer Projector.

Plus 10 Photoelectric Cireuits, Simple Alarms, Long Range Alarms, Projector, ete.

MUSICAL INSTRUMENTS YORK ELECTRICS, Mail Order Dept.

12 BRETT ROAD, LONDON, E8 335 BATTERSEA PARK ROAD, LONDON, S.W.11
TEL. 01-886 8455 Bend a 8.A.E. for full details and @ brief description of all kits and Projects.
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M
BRAND NEW SEMICONDUCTORS AND COMPONENTS GUARANTEED

'WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE
AF200 0-85 | BCY31 0-40 | BFX20 ’,
TRANSISTORS |3 o8 o movs 048 | BEX TTL LOGIC I.Cs

0-25

AF239
2G301 - 0-15 | 2N3403 019 | BN189 1868 | AF240 072 | BCY32 076 BFX37 030 We stock the full range of the low number BN7400 serlesa—some examples:
2G302 015 | 2NS404 024 | 3N140  0-88 | AF279. 0-54 | BCY33 0-34 | BFX44 033
AF280 035 BFX 248

2G303  0-25 ( 2N3405 027 | aN141 081 0-54 | BOY34 i 63 SNT400 0-20 | 8N7401 020 | BNT4O2 20
030 | 2N3414 010 | 3N142 058 | AFY42 074 | BCY38 040 | BFX68 BNT403 SNT404 02 | BN7420 0-20
0-30 gx:{: :ig aN143 t;: AF211 g_.gz BCY39 %‘a gg%gg :g BN7447 130 | SNT472 038 | AN7493 0-76

2G340B  0-25 1 3N1562 AL10? BCY40

2G371 0-15 g:lg :,ﬁ agus &g} ul{g &g BOY42 &ﬂ ggg g..g We also stock the unusual numbers as follows:

2G374 015 57! f 3N164 ASY! BCY43 N74100 & 4171 o

9N174 140 | ON3571 18 | 3N159 117 | AS¥27 038 | BCYss 021 | BFX88  0.20 gnmm :s s’iﬂiﬁ R’o gg;ﬁé: }-I‘:

oN404  0-48 | 2N8572 087 | 3N187  1.80 | ABY28 028 | BCY59 022 | BFX80 045 | gn741s 1-00 | BN74155 1.5 | BN74181 7-00

9N466 075 | 2N3702 010 | 3N200 240 | ASY20 080 [ BCY66 0.63 | BFY10 035 | gn74119 188 | BN74167 1:80 | BN74180 195

2N456A 0-76 | 283708 010 | 3N201 105 | ABY50 0-20 [ BCYe7 0-94 | BEY11l 045  gn74p0) 0-80 | BN74160 £2:80 | BN74181 195

aN457A  0-80 | 2N3704 014 ABY55 085 | BCY70 017 | BEYI7 080 | gN7g19e 1:85 | 8N74161 2.80 | 8N74102 180

gN401  $.25 [ 2N3705 010 Asz2l 085 [ BCY71 028 | BEY1A 025 | gN74103 1.35 | BN74164 226 | BN74193 1-80

GNG84  0.06 | 2N3708 008 | 40050 078 | AUI0Z 1.25 | BCY72 018 | BEY19 083 | gnyq41 080 | EN74165 400 | BN74196 1.80

aNG9s  0.15 | 2N8707 018 | 40251 081 | BC107 014 | BOYS7 §47 [ BFY20 080 |  gnvgngg 1.0 | SN74167 6-25 | BN74108 4680

2N607  0-15 | 2N3708  0-07 | 40300 083 | BC108 013 | BOY8S  £.40 [ BFY20 040 BN74150 336 | SN74174 2.00 | BN74199 4.00

2N6S8  0-25 | 2N3709 009 | 40310  0-50 | BCios 014 | BCYs9  0-80 | BFY37  0-20 |  gn74)5) 110 | 8N74175 185

aN699 029 | 2N3710 012 | 40313  0-82 | BC1)3 013 | BCZlo  0-35 | BFY4lL 0-43

2N708 010 | 2N3711  0-80 | 40316 0-50 | BC114 012 | BCZ11  0.50 | BFY43 0-82 FM muitiplex stereo demodulator MC1304 53-60

oN706A 0-12 | 2N3712 -85 | 40318 082 | BC116 015 | BD115 0.75 | BFY50 0-18 Dual monclithic stereo preamplifier MC1303 £2-70

2N70 018 | 2N8713 1.08 | gogo2 02 [ BC116 016 [ BD116 076 | BFY51 0-18 ]

e omme LD e oa s it 2R of | Bnm S

11 23 | 403 11 021 | BD123

ml& &ﬁ %L:gz;g :g 40362 n,g Bcng gg BD124 ﬁ; gg;g: w SILICON RECT'F'ERS

2N718A 0.30 | 2N87 43063  0-88 | BC11 BD130 - :

INTaet 050 |owaza 838 |dosse 048 | Bci2l 023 |BD131 040 | BFY® 040 | TV g ol Sav s dmo pie

2NT21 2N3775 419 | g0394  0-88 | BC123  0-89 | BD132  0.50 | BFY76 028 1p 1% B0p sﬁ 5y oW 0y 35

2NO14 983776 596 | 40395 050 | BCi2s 015 | BD135 043 | BFY77 024 | GO e e | N e s

9N§16 017 | 2N3778 225 o-44 | BC126 BD136  0-49 104 s3op 85 40p 47p 88p 68p 78p i

2N818 oNg779 815 | 40407 088 | BC132  0-80 | BD137 086 e

154 88p 45p 48p GSp 65p Tbp 87p

aN0l0 020 |angrso a0 | 40408 BE0 | BOIS O | DDise oo | Boxio oas| 364 709 90p 100 £140 2170 227 —

SN930 014 2N3781 867 | 49410 0-53 | BC136  0.15 | BD140  0-88 | BSX20 0.14 1amp and 3 amp sre plastic encapsulation.

aN1090 -3 | 2N3782 887 | 40411 285 | BC137 015 | BDY10 1.5 | BSX21 020

2N1001  0.24 25290 ;g 40414 {:: Bczgg m ggm 1%: ggﬁg %

2N1131 020 | 2 -20 | 50438 -44 | BC1 Y17 1 < NE555 TIMER

2N1182 0-20 'zzgg;g'} 'g mmm gﬁ BC141 o-g BDY18 1-;70 §g§§g &g LC. 901’- AS DESCRIBED IN

2N1302 018 -08 | 404684 BC142 024 | BDY19 1. y THIS ISSUE

. O | anaro2 220 | jos00  0.69 | BC14s 02l | BDY20 098 | BSX30 0-88 g :

BSX61 042 NE560 phase locked loop, £4-48.

; 0 o
7 g B g =
g}% &E iﬂgggi &gi ' Lt ES{:S el By o SCORPIO IGNITION KIT for improved performance £10 +
3N1305 o489 |2N38%6 08 |joe7s  0-80 | BClos 018 | BF117 043 [ASX78 25| S0PF. &P
SN1483 090 | 283804 016 [ 4oio; 086 [ BCIs4 018 | BF11e 058 | BBW70 028
2N1607 024 gggggg‘\ &%g Aclis o'i: BC157 u-%; BF121 o-g e e
E C115 3 BC158 . F1 X 20 v -
I1e1s 020 | omssssa 018 [ AC1I7 090 | Bo1sy 3% | Brie  O8s | BSY2s 020 MONTHLY NEWS FEATURE

&g 3856 018 Am.z; o83 | Boae0 . o637 BFioe 097 |BSY?? 015 | 1. NEW HEAD OFFICE: 42 CRICKLEWOOD BROADWAY, N.W.2

2N385 1. ¥
e 080 |2Nassea 016 | 4C35; 095 | BcierE 011 | BFise 080 | BSY28 018 | 2. 85 BATH STREET, GLASGOW.

ON1701 1.0 | 2N3858 016 | 4G57 .28 | BC16RB 0.13 | BF153  0-29 | BSY3s 016 NEW N

A0 | SN38o8A 018 | 4C1os 026 | BO16 Briss 03 | BSvse 018 | 3 NEW OFFICE OPENING BRISTOL. WATCH THIS S8PACE.
170 ﬁ; IN3ase 016 | ACIE. oy it &ﬁ Brlod 218 |Bsvs1 o2s| 4 WE NOW OFFER R.C.A. COSMOB LC'.
ON149s 0.4 | 2N8859A 018 | N1k 095 [ BCloeC 018 | BFlg9 07 | BSYs2 028
aN2102  0.80 g;‘;gggg g;g Ac1a1y &g BC170 o1l | BElG0 &g e g;g :

70 | 4C152 BC1 1 CT
Eg{:; 8’-3 ﬂgé’ﬂ"‘;A ?;ﬁ AC153 ug BC172 &u BF163 u:g . g'i'g DIODES AND RECTIFIERS
2N387" 115 4 BF166 o 8

R R Y T
3N2103 0.40 | 283879 181 | %ci76 018 | BCIs3 BFi7s a9 |BEYw 0 IN3Me T Ty | AAIZ)  Me | SAEE S| CORE L
ON21034 0-49 | 283900 020 | ;g p.pg | BCISSL ri; 088 | BSYreo o048 | TR0, b | A4 15 | BAVS o 1o

104 0.87 | 2N3900A 0-21 BC184  0-11 | BF178 026 | BSYSSA 000 | oo B R s = aaliney -4
2N2194A aNss0l  0-88 :g}:fh g;’g BCIS4L 011 | BFI70  0-80 | A0S s Bils 18 | Batoo I | Byios e | oato b
aN2105  0.37 | 2N3003 7 0% | Bcigs 025 | BF180 O 0SSl 181%0 BA102 BY122 4

oN3004 017 | ACY1S 015 BF181 can  os| BY aie i 4 A

:}nﬁ;gn};gi 018 | 2 065 08l evis ek %Ce’z?i 028 | BFis2 080 | D4ONS 088 mﬁé p | BAllo £5p | BY124 1 0479 »
2N2910  0.97 | 2N8906  0-22 | oyag BC206  0-10 | BF183  0-40 | GETI11 53131 1:'. gi“: L;’ gﬁgg i» g:g'é 1“
3N0210A 0.1 | N4036 088 | AGys1 018 | BC206 011 | BFiss 0a7 | GET113 020 | J9er B | BA1 1% | By1el s;' O0A%0 -
2N2220 oN4037 042 | ACyz2 0.8 | BC207 010 | BFiss 017 | GET14 080 | 500, 7 | BAliz 17 | BYxio g | oA9 n

291 0.90 | 2N4058 0-16 | ACyss 0.8 | BC208  0-09 | BF19¢ 014 | GETIIS 0-80 | G500 & | BAlas 1% | BYZ10 m 0A93 ;:
aN32214 9N4059 0-09 | ACYso 0.48 | BC209 010 | BFis5 018 | GET119 18923  12p | BAl45 17p | BYZI1 3%p | 0A200 T
282202 .81 | 2N4060 011 | ACY39 0.55 | BC211  0-30 | BFlse 015 | GETI20 0881 1q0, 5p | BAI4 1%p | BYZI2 80p | OA 10p
2N22224 (.41 | 284061 011 | ACY40 017 | BC212K  0-10 | BF1e7 016 | GETS30 0-20 BAX13 Bp | BYZI3 28p | TIV30T B0p
2N9868 0.1 | 2N4062 011 | ACY41 017 | BC2I9L 018 | BF1os 0.5 | GET036 00

A 017 AD136V 0-98 F200
OPTOELECTRONICS POTENTIOMETERS

AD140 055 | BC2s8  0-09 | BF225] (0-19 | GET883 0-20 MINITRON 3015F 7-SEGMENT Carbon:

AD142 080 | poose .09 | BF237 028 | GETS87 0-20 | INDICATOR (16 PIN DIL) 42. Tog. oo Eiu; Himawiioh; 33
12 0 | BC251  0.gg | DE238 028 | GETS00 0-28 DRIVER BN7447 41 Log. or Lin,, with switch, u:-
2N2718  0.17 | 2N4917 gn AD140V o-ul = BF244 018  GET89; 0-25 | SOCKETS 200 | Wire-wound Pots (3W), 88p.

g
s
g
°
bl
>
2
e
g
e
2
w
£
&
2
-
(=]
5
g
@
-4

9N2714 0-17 | 2N4918 AD14oV 1.28 | BC253 0-23 | BF245  0-33 | TIP28A

s s any tm Y i |mca oo |BEac 048 |TIPMA 888 | Tin w0 LiGET EMITTING | | pn el Bicroo Eols, Log. of

2N2004A 0.95 | ON4020 0-80 | AD1G1  0.48 | BO268  0.09 | BF247 049 | TIP31A 088 | [iopE. Made by TEXAS INST, Lo

2N2905 096 | 2N4921 0-50 | AD162  0.51 | BC269  0-13 | BF254  0-14 | TIP32A 074 | (Req), 4%p

2N2905A 0-88 | 2N4922 055 | AD161) PR | BC261  0-20 | BF236 016 | TIP33A 1.01 PRESETS (CARBON
0-18 | 2N4923 0-60 | AD162 § 1.15 | BC262 018 | BF257 347 | TIP34A 151 > )

oN2008A (.28 | 2N4926 080 | ADZ11  1.50 | BC263 0-28 | BF258  0-53 | TIP36A 280 B9900 PHOTORESISTOR 88p 01 Watt 8p VERTICAL

2N9907 018 | 2N4927 1.00 | ADZ12 176 | BC3oo  0-42 | BF259  0.48 | TIP38A 870 0-2 Watt OR
2N2007A 0-25 | @N4928 1.80 | AF106 027 | poage .7 { BF261 028 | TIPAIA 070 | oo, neyp ATED FULL-WAVE 0-3 Watt :’: HORIZONTAL

M 03 ew ga|Arie om PO 00 |weo o T gse| DOTDRILRITRS | O OMETERS
2N493 AF115 0- 55 |
2N2926 2N5172 008 | AF116  0-25 | BC307  0-10 'E'E;é-; &ﬂ WIRE-WOUND RESISTORS s8mm TRACK
Green 0-10 | 2N5174 0-22 | AF117  0-20 | BC307A  0-10 [ BF273 — 0-26 25 watt 6% (up to 270 ohms o
Yellow 0-10 | 3N5176 @:28 | sp118  0.50 | BC307VI 0-10 | BF274  0-23 only), 7p. BINGLE GANGED. LOG or LIN
. Orange 0-10 | 2N5176 0-88 | AF121  0.82 5 5 watl 5% (up to 82k only), By, lk to 1M. #0p each

BC30 0-08 7 ‘
M o6 |mne o8 are oM | Bo0gA 008 | Bress 068 | RETURN | 10 waet 3% tup to 26k0 oniy), TWIX GANGED. LOG or LIN
4 84 b ’

2N 3054 2N5190 092 | AF125 09 | BF459  0-57 , 10p. 500k. 80p each
2NB8054 048 | 2N5191 0-88 | AF126  0-19 | BC309  0-10 | BFB21 210
M okt IM|Ann i aoe b muiobe) OF
aNsse 030 2§§i§§ 110 | AFio 085 | Bosis 03 | BFSe) o5 Small value
2] |
oA O pole Ll AT oM |Dome oo |peww ca| POST SUB-MIN. ELECTROLYTICS
9N8398 0-12 | 2N5457 0-85 | AF179 0-85 BC337 0-19 | BFW11 081
3N3394 017 | 2N3408 083 | AF180 00 | BCSss  0-19 | BFW1s 035 | SERVICE wide range of values only ép each
2N3402 018 | 2N5450 0-33 | AF186  0-40 | BCY30 0-35 | BFX13 0-28
Poat and Packing 18; . Europe 25p. calth (Air) 65p (MIN.). Ma d
B s s e ity ) Mekovog awrseaode L1 PRICES EXCLUSIVE OF 10% VAT
Tel. 01-452 0161/2/3 A. MARSHALL & SON VISI'I’Og‘,\'VELCOME
Telex 21492 42 CRICKLEWOOD BROADWAY, LONDON, N.W.2 9-5 SAT.
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Now. available from one company are kits for many of the
articles published in the Electronics, Radio and TV Journals.
Examples of our range are:

SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971), £8:50.
This kit includes all the parts for the assembly of this popular
and reliable system. The hardware and the construction data
are included.

DRILL SPEED CONTROLLER (E.E. Aug. 1972). Kit con-
sists of resistors, rectiflers, thyristor and tag board as specified
in the article, price £1-15. Kit with M.K. box, switch and plate
included, £2-30.

ELECTRONIC PIANO (P.E. Sept. 1972). We can supply the
various sections for this article in kit form:

Power Supply, £6-60, including all semiconductors, resistors,
capacitors, transformer, heat sink and hardware less P.C.B.

Preamp and Tremelo, £3-20, complete with switches, hard-
ware and electronic components, less P.C.B.

Main Amp., £4:20, complete with IC-12, electronic components
and P.C.B.

13 Pitch Boards, £39-50. Kit contains all the resistors,
capacitors and semiconductors as published, but not the
P.C.B.'s or the inductor.

|2 Lauderdale Road, London W.9.
Telephone 01-286 001| Telex 28479

LIGHT DIMMER. Kit contains all parts including circuit and
construction data, 480 watts, fully suppressed. Price £2-10,

MUSIC MAKER ELECTRONIC ORGAN (P.W. Nov. 1972).
Complete kit £4-40 or kit less resistors, P.C.B. and plastic box,
£2.80. Stylus not supplied.

MIGHTY MIDGET (P.W. Jan. 1973). Kit contains all parts,
less the battery, box and knob, £2.25,

TRIFFID RADIO (P.E. Feb. 1973). Kit includes all parts
listed, less “tuning coil” and “miscellaneous components'’,
£485. Ferrite rod and wire optional extra at 50p. P.C.B.
optional extra at 65p.

We shall be offering kits for most articles published in the
popular electronics magazines and will be pleased to quote
prices.

Please noté. prices shown do not allow for V.A.T. Please add
10% to your order.

Send for details of kits available (please enclose S.A.E.).
All kits sent POST FREE within the limits of the U.K.

Please note. We reserve the right to withdraw kits without
prior notification.

Elerfrok

D.L.Y. TECHNICAL BOOKS

PAL RECEIVER SERVICING (280pp) v RS0
MAKING AND REPAIRING TRANSISTOR RADIOS ...  £1-00

HOW TO REPAIR SMALL APPLIANCES : £1:20
TRANSISTOR RADIO SERVICING MADE EASY £1:70
CAR RADIO SERVICING MADE EASY ... £1-30
Hi-FI PROJECTS FOR THE HOBBYIST £1-00
TAPE RECORDING FOR THE HOBBYIST £1:30
RADIO HANDBOOK (896 pp) ... .. .. £6-00
ELECTRONIC EXPERIMENTS AND PROJECTS £1:25
TRANSISTOR-TV SERVICING GUIDE ... ... £2:25
99 WAYS TO IMPROVE YOUR HI-F| ... £1-50
99 WAYS TO IMPROVE YOUR ELECT-PRO). £1.50
101 EASY HAM RADIO PROJECTS £1.50
ELECTRONIC GAMES, TOYS YOU CAN BUILD £1-40
HOW TO BUILD SPEAKER ENCLOSURE Dl e AN
1-2-3-4 SERVICING STEREO AMPS. e e | R
99 ELECTRONIC PROJECTS e S e T
HANDBOOK OF BASIC ELECTRONIC EQUIPMENT ...  £1.75

Add 10% FOR POSTAGE AND PACKING
WHEEL (PE), 41A ADELAIDE GROVE, LONDON W12

(Build Vour Dun
& (Nigi
ETL

Miniature, all solid-state — complee kit includes
MOS~LS. device, PCB, solid state displays,
mechanics, building instructions, etc.

PRICE: DPM Kit: £3675 includes VAT, P&P

Power Supply for DPM £8:75 includes VAT, P&P

Kits available by retun.

Please send CW.0. TO:

Integrated Photomatrix Limited,

LTha Grove Trading Estate, Dorchester, Dorset DTI 1SY

LOAD IMPEDANCE 4 to |16 ohms
INPUT IMPEDANCE 100kl nominal
POWER GAIN 40dB typical

SIZE 140mm x 80mm X 45mm

PA INSTALLATIONS
AUDIO ALARM, ETC.

TRADE ENQUIRIES WELCOMED

SPECIFICATIONS

OUTPUT 5W RMS (10W peak)

FREQUENCY RESPONSE 10Hz to 50kHz & 3dB
TOTAL HARMONIC DISTORTION less than 1%

With free instruction sheet
PRICE £6-93 (inc. VAT) + 25p P. & P.

Guaranteed 12 months against failure in normal use.

This advanced high-fidelity integrated amplifier

is completely self-contained and only requires

connecting to mains, speaker and input.

Ideally suited for:

MONO RECORD PLAYERS

MONO CONVERSION TO STEREQ

STEREO CONVERSION TO QUADRAPHONIC
( % 2 Microchip + Decoder)

TV AMPLIFIER

TAPE AMPLIFIER

I——--..-———_---———-—---,

PLEASE SENID) ...vo0ssvranrmanssessyiss ruerisensisnssssss

I enclose P.O./Cheque/Money Order

RAYMER ELECTRONICS LTD., STANLEY ROAD
CAMBRIDGE CB5 8LB

Reg. Bus. 1031205
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'LARGE STOCKS, ELECTR ALU E

ATTRACTIVE DISCOUNTS '
DEPENDABLE SERVIGE Electronic Component

f;:crlyﬁt:‘aht‘li:innd new and to makers SPECiOIiSfS

‘:I POLYCARBOMNATE—5%
TRANSISTORS BY SIEMENS ELECTROLYTIC CAPACITORS axiaL eao TOLERANCE i
Rated voltage: 3V 63V 10V 16V 25V 40V &3V 100V mV up to 0-1uF: 100V, 0<|uF and
AND NEWMARKET Cwlgw . e R C L C BRI L — T Tp OUI- DDII 0-015; 0-018; 0-022;
10 ) el e Tp — 7p 0-02 033; 0:047; 0-056; 4p each.
2:2 — e e e TR o= Pp ID 0-068; 0082 0:1;. 0:12; 0-15; 4p
2N3055 npn silicon power 60p 47 — — — Tp — 7p Tp Tp Ea;?. 6D-l‘:’B'igO;".lZ :05‘5 ;1:3.5601“2'7:
i I _ = Ip — 7 7 7 7 -33; 6p. 0 p. 0 p. 0- P
ACIS3K pnp germanium low power 25p 12 gl 7: . > 1: 1: l: o i 1o iiE o Prcacbiackta
ACI76K npn germanium low power p 47 Tp — 70 7p 70 7p Bp Ip amendment by the manufacturer.
ADI6| npn germanium medium power 42p :Ilgg ;p ;p ;p ;p ;p Igp :%p :II:D =
. . P G L P (-] Minitron Digital Counter
ADIE2 prp germanium medium power _p 470 76 8 % 9 120 17p 24p 4lp Type JOISF. Seven Filament sege
AF139 pnp germanium UHF 9p {ﬁ I:: :a ;11:; gp :;2: 1‘;.; 40p — ment ndicators & mat_«;l 0-9,1
NPN: BCI07 13p, BCI08 12p, BCI09 13p, BCI67 4,700 ;.Jp 26p 37p 40: T e sdteacr:::.:ld ﬁ?;i:':' mu;unI‘:;:h n:"wu
9 & 10,000 7Tp 40p — — — _— - —_ D der driver type FLL |21T nett
jimsrcianss, BTGP Un Prices subject to amendment by the manufocturer. £Ie-§g. g’ﬁ. ::éiet.vneu £2.
PNP: BCI77 21p, BCI78 19p,BCI79 21p, BC257 I2p, P —
e e 3 RESISTORS — 10, 5%, 2%
Standard groupings available. Code Power Tolerance Range Valluef lto9 ; 10 to 2‘ )|00 up
. ilabl ee note below
BDI135 npn mnd!um power 3%p c 1/20W 59, 82 0-220K 0 I"ialllz e 1 5 s 7.8
BDI36 pnp medium power i8p c iaw 5% 47 0-470K @ E24 I 09 0.75
foooMy B dfEc E.LOP @
-70-10M E24 I -
DIODES c w wj; 470-10Ma EI2 25 2 16
OA90, OA91, OA95, 6p each; OA200, 9p; OA202, MO 12w 2% 10no-IMo E24 4 3 2
10p ww Iw 10% < 1/20n 0-220-3-90 Ei2 7 7 6
! ww w 5% 1o-10Ka Ei2 7 7 6
Other semiconductors: ACI28, 17p; AF1I7, 35p; | WW ™w 5% Ia-10Ka E12 9 9 8
2 ical i Codes: C = carbon film, high stability, low noise.
BFYSI, 19p. Full lists and technical data will be MO = metal oxide, Electrosil TRS, ultra low noise . . |
found in Catalogue No, 6. See also amendments list WW = wire wound, Plessey Prices are in pence sach for quan
s e 4 Value:. ¥ tities of the lr'r&.‘)o_lbml: v;!u:“:::i
. r rating. mixe Wi .
SIEMENS’ THYRISTORS ik :h.;.—’d:ifﬂ“' adb s B e L L ?ﬂ‘::r- Tractions on total vaiue of
0-8A 400\' 65p, 600V 50p. E24 denotes series: as EI2 plus 11, 13, 186, 20, 24, 30, 36, 43, 51 resistor order.)
3A 400V 1op 600V £1-02. 62, 75, 91 and their decades.

-w: regret that where substantial price increases have occurred in some items, they are due to

370036V, 145 sach: 1N 68Y o 1V, 21p wach: —ncreaicd cos of Imported goods, SAL.
ik B 2 s i Rl B ks All_grub screw ficting f
5W: 4.7V to 75V, 48p each. Clip to increase ing for iin
o R 0 S e Y KNOBS iz fiosioo i | POTENTIOMETERS
F.14 (20mm) pack of 2, 32p; F.13 (26mm) pack of 2, | HoCar: carbon track,
38p, F.12 t33mm] pack of 2, 40p; F.19 (20mm) pack SINGLE P).D lin. 1000 to
DIN PLUGS AND SOCKETS of 2, 32p; F.18 (26mm) pack of 2, 38p; F.17 (33 mm) | 22M0. 129; P20 log. 47K to

pack of 2, 40p; KB.4 (20mm) pack of 4, 40p; K30/, 22 Mz;, Il;'»;jPlu log. 47K 0,
by Hirshmann, 4A rating (17mm) aluminium, 24p each. to 222M@a, I2p; Dual gang
i lin. 47K0 to 22M0, 42p).... ..
Dual log. 47KQ rto 2aMal ™
Log/antilog, 10K,

available in ranges
DUALCONEENTRIE Dqu"”’E g
in any combination of

values, 80p; with switch, np.
SLIDER

2 way LS —socket 10p, plug 121p
3 way scr.—socket 10p, plug 12p
5 way scr.—socket 11p, plug 15p
Lin. or log. 10K to | meg. in all
popular values, each 5

Control knobs blk./white/red
;el LJEr. .lbluu.'dln grey/le. grey,

| 1vee 2o
é’AHBON SKELETON PRE-

TRANSFORMERS—MAINS f’o"o"fl "o, Foa, IK.

2K2, 4K7, 10K, 22K, 47K,

TRANSISTOR ACCESSORIES
TOJ cover, Tp; Heat sinks 1°C/W, type 6WI.
undrilled, 60p.

SWITCHES

lon spst T ror et flus 4 eaps £285 | ‘iook, 220K, 470K, |11,2M2,
le, 20p; MT 104 50V/2A plus 4 taps £3.50 5M, 1oMa. Vqruul or =T
D T toggle, 399 4 . MTI127 60V/2A plus 4 taps £3.80 horizontal mounting, SLi
(these are chrom: L E 13TOS 13V/}A, £1-25 each..
lated, 2-5A rl:lng): 7201 sub-miniature DPDT 28TO5 12+ 12V, 2-0-2V. £1.65
Vs.ciA, 4. ~ DISCOUNTS

IT’S ALL IN THE LATEST All items offered for sale in accordance with our

ROTARY SWITCHES ELECTROVALUE CATALOGUE stated terms of business, copy of which available on
G £ request.

Radmlpareu Mln:a:ure Maka-switch (in assembly kit No., & (4ch printing) conzains Not allowed on nett price items. 10% on orders for
form). 48p. Wafers, MBB-2P5W, IPIIW: details of 100s of semiconductors; with £5 or more. 15% on orders of £15 or more.
BBMIPIIW IPSW 3P4W, 4P3W, 6P2W, 31p each. ICs with circuit diagrams, R's and Prices subject to alteration without prior notice.

C’s of practically every kind, 25 Prices quoted DO NOT include Y.A.T. Orders
accessories, components, tools, p received from U.K. customers must be -ccampam-d
materials, etc., information and by an additional 10% of the nett value for V.A.

WAVECHANGE

I bles, 9 1)

SWITCHES uniraied o8 pages, S shim)  refund | PESEREEAND FACKING Fee
= Sl puac Kok ich réfund voucher  youcher SURCHARGE i0p on small mail orders under £2.
IPI2W, 2P6W, 3P4W, 413W, 24p each. S STCNCANGINS ORIy £) GVl Overscas afdors earviage and lieurancelchatied e

cost.

g (Dept. PE7), 28 ST. JUDE'S ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
E |_ E C T R 0 v |_ U E Hours: 9—5.30. Sat. 1 p.m. Tel.: Egham 3603 Telex 264475
Eng. Reg. No. 1047769 Regisiared Office: 28 8L. Jude’s R4., Englefleld Green, Egham, Burrey TW20 0HB
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BELLING LEE INSULATED TERMINALS, Red or
Black, 5 amp max. 10p palr, p.p. 4p.

FINFED ALUMINIUM HEATSINK. 9in X 1iin.
Ready drilled. 20p, p.p. 7p.

SUB-MIN. CROC. OLIPS. Red or Black, insulated 4p.
Min. quantity, 6, p.p. 4p.

GARRARD MAG, TAPE DECES: 1}ip.s., 50V,
solenoid operated brakes, etc. Maine voltage
motors £7-50 each, p.p. 60p.

MOTEE 3 speed tape deck (1jin x 3%in x 7}in)
reel to reel ‘{in mains operated, £7-50, p.p. 60p.

10 REED BWITCHES operated by push buttons
and magnets, 50p, p.p. 25p.

COMPONENT PANEL 6 s'crs (200V 4 amps), 6
condensers, 12 resistances, 30p, p.p. €p.
COMPONENT PANEL (8 ICs FJHI131) (1-CA300),
1 crystal 7-68kHz + various other components,
21, p.p. 8p.

AUDIO CONNECTORS

8 pin Din Plug .. 55 s .. 18p each
5 pin Din Plug A type, B type .. W .
2 pin Din 8peaker Plug/Socket .. 10p
3 pin Din Line Bocket o s VA s
3-5mm Jack Plug SBereened . o 109 .
Standard Jack Plug .. A ve IR
Bereened Standard Jack Plugs .o 389 .,
Btereo Jack Plug e 3 .. 18D .
Bereened Btereo Jack Plug igp ,,

Phono Plugs: Red or Black 8p each.
P.p. on above Items 4p.

MAINS NEONS

Red or Green. Bize: §in x din x 1}in. 15p, p.p. 4p
LEVER ACTION P.0.1000 TYPE SWITCHES

Lock 4-pole changeover, 15p, p.p. 4p. Ex equip,
Lock 2-pole changeover, 10p, p.p. 4p. Ex equip.
MULLARD & MALLORY BCREW TERMINAL
CAPACITORS 4,600uF 64V, 7,100 uF 40V, 50p each.
20,000 30V, 25,000 25V, 35,000 15V, 30p each,
p.p. 10p.

MULLARD FULLWAVE RECTIFIERS

6-48V, 15 amp, 75p, p.p. 9p.

BELLING LEE 15 amp in-line rubber covered
interference suppressor, 25p, p.p. 8p.

RUBBER 8 PIN § AMP NON-REVERSIBLE CABLE
CONNECTORS, 20p, p.p. ip.

SOLENOIDS 12 VOLT PULL ACTION :
2in % lin X {in, 40p, p.p. Sp.

BOLENOIDS 12-24V d.c. pull action 1jin x 1§in x
1}in, 40p, p.p. 5p.

BOLEROIDS 240V a.c. pull action 2}in x 1jin x
14in, 50p, p.p. 9p.

BANGAMO WESTERN TIME LAPSED METER
1fin x 1}in x 2in, £1-50 p.p. Tp.

OMEON ME2 MIDGET POWER RELAY. 12V d.c.
Double pole changeover. New, 70p, p.p. 5p.

STC MINIATURE RELAY 280(), perspex cover,
6-15V new, 85p, p.p. 5p.

STC VARLEY, miniature relays 7000}, perspex
cover, 4 pole changeover, 40p, p.p. 6p.

POTTERE BRUMFIELD 12V d.c. 3 pole changeover
with base, contacts rated 7A d.c., £1, p.p. 10p.
GARDNER'S POTTED TRANSFORMER, 0-250V.
Input: 18V 500m/n, 50V 150m/a, 6V 250m/a output,
Bize: 8in % 2}in X 2}in, £1, p.p. 20p. Ex equip.
tested.

RIPLEY MAINS TRANSFORMER, Pri: 110V-240V,
Bec: 12:5V: 0:12:6V 750m/A 7V:0:7 V1A, #£1,
P-p. 25p.

MAINS TRANSFORMER, Pri: 100-250V, Sec:
22:0:22 200m/A. 22:0:22 100m/A 0:24V 20m/A,
80p, p.p. 25p.

TELESCOPIC AERIALS
Chromed 7in closed, 28in extended, 6 section ball
Jointed base, 28p, p.p. 5p new.

MULLARD 4 DM 180 INDICATORS in plastic
holderjcover, ex equip., size approx. 13in x 1}in x
fin, 86p, p.p. 5p.

PRINTED CIRCUIT BOARD/19 ACY 18's 10 0A200
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/
resistors. Power supply 22V, 250 m/A d.c. Output
240V a.c. £1, p.p. 20p. Ex equip.

WIRING CABLE

Bize: 1-020. Varlous colours. 330yd, 80p, p.p. 23p.

TAPE POSITION INDICATOR
Re-settable 3 digits, 30p, p.p. 5p.

All orders add 10% V.A.T.

FIELD
ELECTRIC
LIMITED

3 Shenley Road

Borehamwood, Herts.
Tel.: 01-953 6009

EX COMPUTER PC PANELS
2 x 4in_packed with semiconductors and
top quality resistors, capacitors, diodes, ete.
Guaranteed min. 35 transistors plus data.
10 boards 50p (9p).
SPECIAL BARGAIN PACK
25 boards £1 (25p). Panels with 4 power
transistors sim OC28 50p (9p).
ELECTROLYTICS
10,0004 75V, 68,000u 16V, 44 x 2in dia.
25,000« 25V, 20,000« 30V, 5,000u 90V,
35,0001 15V, 8,000 55V, 44 x 3in dia. 50p
5'059). 15,0004 15V, 10,0001 35V, 44 x 2in dia.
p (10p). 2,000u 25V wire ends I5p (Sp),

12 for £1:50 (15p).
20A DIODES 4 for £1 (7p)
3A DIODES 4 for 50p (5p)
B BLACK TOGGLES dpst 50p (8p).
250 MIXED CAPACITORS  60p (8p)
250 MIXED RESISTORS 60p (8p)
150 HI-STAB RESISTORS 60p (8p)
200 S| PLANAR DIODES

UNTESTED 50p (5p)
sunﬂm. CO-AX. PLUGS

& TS. 4 pairs 50p (5p)
REED RELAYS, MIXED 10 for 50p (5p)
MICRO SWITCHES 8 for 50p (8p)
ASSORTED RELAYS 8 for £1 (12p)
MIN. GLASS NEONS 12 for 50p (5p)
10 WAY TERMINAL BLOCKS

10 for 55p (5p)

@H BULBS [2V 55W 50p (5p)
PAPST EXTRACTOR/BLOWER FANS
100 cfm 4} x 4} % 2in. £3-50 (28p)

Postage and package shown in brackets.
:ﬁene add 10% VAT to prices.

KEYTRONICS
(Mail Order only)
44 EARLS COURT ROAD
LONDON w8
01-478 8499

GETTING BORED WITH
ELECTRONICS ?

Some things are repetitive, once you have buile
an astable multivibrator, they tend to get
boring—tried a 555 timer? It works in mono or
astable modes for long or short pulses (95p).
How about building_a radio tuner for your
record player, the ZN4l4 chip makes this
simple (£1:10). LEDs? We have a fantastic
choice—LED lamps—TIL209 or HP4480, 4 for
£1, 50 for £10; large lamps (HP4880), 35p each,
50 for £15, RED and GREEN LEDs £1 per pair.
LED displays—TIL302 (or similar) £2:50 each,
TIL3I2 (similar to MAN4) £2 each—limited
quantity. TIL360 6 digit package £18, DL34 four
digit package £15. DL62 (§") £6-50.

Phosphor dicde displays DG 10 or DG 12 £2 each.

CLOCKS CLOCKS CLOCKS CLOCKS
Bywood is now foremost in the LS| clock chip
markect (who else has four different clock chips
in stock with two more on order?), MM53| |—
the original—£12-50, MK5017AN with alarm
and radio controls £15-50,. MK5017AA with
alarm or MK5Q17BB with calendar, either of
these two is offered with a PCB, socket and
suitable displays (4 DGI2s) at £24 or as a full kit
with a Perspex case for £32,

Don't get bored, if none of the above fascinate
you how about liquid crystal displays, DVM
chips, etc? This technology is here to stay.
Bywood have got it or can get it—give us a try.
YAT. All pricesabove EXCLUDE VAT, add 10%,.
P. & P. Please add 10p post and packing.

You can_have clock data sheets for a 5.A.E. or
our 1973 catalogue (2nd issue) for 15p. (And
we havn't even mentioned our calculators yet—
but they are in the catalogue,)

You may phone us for help on 0442-62757 and
you can use your ACCESS card for phone or
personal purchases—Service from Bywood!

BYO0D

ELECTRONICS
181 EBBERNS ROAD, HEMEL
HEMPSTEAD, HERTS. 0442 62757
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Fane Pop 15 127 I5W, B/I5 ohm
Fane 122/10a or 122/12
Fane Crescendo 15%, 8 or 15 ohm
Fane Crescendo 127, 8 or 15 ohm
Fane 8" d/cone BOBT, B or |5 ohm
Fane 8" d/cone, roll surr. BO7T,
8 or I5 chm

Baker Group 25, 3, 8 or |5 ohm
Baker Group 35, 3, 8 or 15 ohm
Baker De Luxe 12" d/cone
Baker Major
EMI 13" x 8", 3, 8 or I5 ohm
EMI 137 x 8" type 150 d/cone, 3, B or

15 ohm
EMI 13* x B° eype t/tw, 3, B or |5 ochm
EMI 13" x 8" type 350, 8 ohm
EMI 64" 93850, 4 or B ohm
Elac 9" x 5* 59RMLO9, |15 ohm
Elac 9" x 57 59RMLL4, 8 ohm
Elac 61" d/cone 6RM220, B ohm
Elac 61” d/cone, roll surr. 6RMITI,

B ohm
Elac 4" tweeter TW4, 8 or |5 ohm
Celestion PS8 for Unilex
Celestion MFLOOO 25W horn,

8 or |5 ohm
Elac 5" 3 ohm
Elac 7° % 4%, 3 or 8 ochm
Elac 8" x 5%, 3, Bor |5 ohm
‘Wharfedale Bronze 8 RS/DD

SR2E RB2E8s pBERdpTud

ep pasase pBlse

& FEE 989

BES DRBDBE

BaRhnnng
=Su

283

Wharfedale Super B RS/DD -50
Wharfedale Super 10 RS/DD -80
Goodmans BP, B or |15 chm 80
Goodmans |0P, 8 or |5 ohm £4.49
Goodmans |12P, B or |5 ohm £11:55
Goodmans I5P, 8 or |5 ohm £17.05
Goodmans 18P, 8 or 15 ohm £29-70
Goodmans Twinaxiom 8 £6.79
Goodmans Twinaxiom 10 £7:61
Goodmans Axent 100 £6-60
Eagle DT33 dome tweeter, 8 ohm £4.95
Eagle HTI15 tweeter, B ohm £3-46
Eagle CT5 tweeter, 8 ohm £1:21
Eagle MT10 tweeter £3:30
Eagle CT10 tweeter £1-92
Eagle Xovers CN23, 28, 216 £1-10
Kef T27 £4-67
Kef TI5 £5.50
Kef Bl 10 £6-16
Kef B200 £7.42
Kef BL39 £10-72
Kefkit 2 £12.75
Richard Allan 12" d/cone, 3 or |15 chm £2-20
Richard Allan 87, 3, B or 15 chm £2-27
10" % 6%, 3, B or |15 ohm £1.92
8" x 5% 3 or 8 ohm £1.38
77 x 47, 3 or B ohm £1:38
37, 8 chm or B0 ohm &5p
24", 64 ohm 65p
Speaker matching transformer,

3/8/15 ohm £1.10
Adastra Hiten 107, 10W, 8 or |5 ohm £1.80
Adastra Tep 20 127, 25W, B or |15 ohm  £6.32
Stephen speaker kits and cabinets—send

for illustrated brochure and list of

recommended speakers.

Car stereo speakers—ask for leaflec,
PA/[Disco amplifiers (carr. and ins, £1):

Baker 100W £46.00

Linear 30/40 £25.00

Linear 40/60 £30.00

Linear 80/100 £50.00

FREE with speaker orders over £7—"Hi-Fi Loud-
speaker Enclosures’ book.

All units guaranteed new and perfect,
Prompt despatch,
Carriage and insurance 25p per speaker,
(Tweeters and Crossovers |15p each.)
Al prices quoted inclusive of V.A.T.

WILMSLOW
AUDIO, ves.»

SWAN WORKS, BANK
SQUARE, WILMSLOW
CHESHIRE SK9 1HF
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More of everything at the right price. All your electronic requirements
within 200 yards - call and see for yourself.

INTEGRATED CIRCUITS SPECIAL OFFERS! Watt Acpiter SLAGD
SEMI-CONDUCTORS Complete with 8-page
Why buy alternatives when you can buy the genuine article from us at BFY90 59pj 2N2926 10p | booklet, circuits
:ompntltlv. prices from stock. BRANDED FROM TEXAS LT.T FAIR- - nd data
CHIL 1000 MC/S All Colours -
25 + 50p 25 + 9 £1.50 e B
100 + 45p 19 + & R
it 1000 & o TRIACS
STUD WITH ACCESSORIES
Type s Troe  UMI26E9 | Type 1M 12126 2509 AF117 Mullard 25p | 2N3819 Texas 35p | Tspe Volts Price
P » ? » 25 4+ 17p 25 + 30p P.IV. 1-11
BN7400 0-20 0-18 BNT450 20 018 0- u SN74145 1-50 1-40 1-30 100 + i5p 100 4+ 25p 8 AMP RANGE
BN7401 0-20 0-18 0-16 | 8N7461 0-20 0-18 0-18 | SN74150 8-35 2-85 2-15 + 12p 500 + 20p SC35A 100 75p
BN7402  0-20 0-18 0-16 | SN7453 0-20 0-18 0-16 | SN74151 1-10 0-85 0-90 1000 + 15p SC35B 200 79
BN7493 ‘20 018 0-18 | SN7454 +20 0-18 0-16 | SN74158 1-85 1-27 1-20 8Cs8. 400 85p
BN7404 0-20 0-18 0-16 | SN7460 0-20 0-18 0-16 | SN7T4164 2-00 1-75 1-55 | OCI70 Mullard 25p] BCI07, BClOS, 6 AMF RANGE (T048)
BN7406 +20 0-18 0-18 | BN7T470 0-830 0-27 0-25 | SN74156 1-55 1-47 1-85 25 + 20p BCIO? 10p each 8C40 100 85p 0
BN7406  0-30 0-27 0-25 | S8N7472 0-30 0-27 0-85 | SN74166 1-56 1-47 1-86 100 + 18p All Makes 8c4oB 200 800 3 A
Boel cwomes | sm o paenis| s dsimis) iR | omow |88 A8 0
v -20 0-19 0- BN7474 0-40 0-37 0-85 | SN74160 2-80 2-40 225 -
BN7409 0-45 0-42 0-85 | SN7475 0-55 0-52 0-50 | SN74161 2-80 2-40 2-85 gl s 10 AMP RAXGE (Toisy | 048
BN7410 0-20 0-18 0-16 | SN7476 0-45 0-42 0-80 | SN74162 3-40 8-25 2-70 1000 + Sp BOEA 100 0%
BN7411 +23 0-22 0-20 | SN7480 *80 0-75 0-67 | BN74163 3-40 8-25 2-70 | pyya7 Mullard 15 P 8C45B 200  £1-00 =
BN7412 0-42 0-40 0:85 | SN7481 1.25 115 1-10 | SN74164 275 2-80 2-10 st o BUeD e nu
8N7413 0-30 0-87 0-25 | 8N7482 0-87 0-80 0-70 | SN74165 4-00 8-50 300 25 + 12p ADI6I, AD162 35p | sC45
8N7416 0-80 0-27 0-25 | BN7483 -00 0-90 0-85 | SN74188 4-00 8-50 3-00 100 + 10p each 15 AIP mhn (M)
8N7417 <30 0-27 0-25 | SN7484 -80 0-85 0-80 | SN74167 6-25 580 5-10 500 + 9 25 + 32p
BN7420 -20 0-18 0-18 | SN7436 -45 0-41 0-38 | SN74170 4-10 8-55 3-05 1000 + 8p 100 + 28p 30508 200 !1-8&
8N7422 48 0-44 0-40 | BN7490 -75 0-70 0-65 | SN74174 2-00 1-75 1-30 | 500 + 25p 8C50D 400 £1-85 =
BN7423  0-48 0-44 0-40 | SN7401AN1-00 0-85 0-90 | SN74176 1-85 1-27 118§ 1000 + 22p BCSOE 500 8185
8N7425 -48 0-40 0-35 | SN7492 0-75 0-70 0-85 | 8N74176 1-80 1-35 1-20 | OA202 10p DIAC D32 25
BN7427 0-42 0-89 0-35 | 8N7493 0-75 0-70 0-85 | SN74177 1-60 1-85 1-20 25 + 8p 2N3053 20p | TRIACS—
8NT7428 -50 0-45 0-42 | BN7404 0-80 0-75 0-70 | SN74180 1-55 1-30 1-20 100 + 7p 25 + 18p Additional Types
BN7430 020 0-18 0-18 | BN7495 0-80 0-75 0-70 | SN74181 7-00 6-00 5-50 500 + ép 100 + I5p 40430 (T0ah 80 15 Amp
8N7482 42 0-39 0-35 | BN7496 <00 0-87 096 | SN74182 2-00 1-80 1-60 1000 + 5p 500 + I2p 40669 (Plastic)
BN7433 070 0-61 0-44 | BN7497 8-25 5-50 5:00 | SN74184 2-40 £:00 1-80 1000 + I0p 2100  T048
B eEemol | mun ruemas | Sam.cusieis | o T
e ™ ’ N w * L 8N74180 1- s 1-76
N7420 0-20 0-18 0-18 | SN74105 1-45 1-35 1.80 | SN74191 1-95 1.85 1.75 SZM”“a;sd Son N335 on P | NEW BRIDGE
8N7441AN0-75 0-72 0-70 | BN74107 0-50 0-45 0-40 | SN74102 2-00 1-90 1-80 3 + pri 100 A RECTIFIERS
8N7442  0:75 0-72 0-70 | BN74110 0-80 0-70 0-60 | SN74108 2-00 1-90 1-80 e B 800 T 388
8N7443 1-00 0-85 0-90 | SN74118 1-00 0-85 0-90 | SN74194 2-50 2-25 1-80 10 i 30: 1000 4 330 SMALL SIZE AND LOW COST
8N7445 £-00 1-75 1-80 | BN74119 1-90 1-78 1-65 | SN74195 1-85 1-70 1-60 R Type Volta Price
| BN7448 £.00 1.75 1.0 | SN74121 0-60 0-55 0-50 | SN74195 1-50 1-40 1-30 PLV. 1-11
ld BN74122 1-85 1-25 1-10 | 8N74197 1-50 1-40 1-80 HALF
BN7447 1-76 1-60 1:456 | 8N74123 2-70 2-55 2-47 | SN74108 4-80 3-70 3-35 ZENER LINEAR BO5/06 50 20p
BN7448 1-75 1-60 1-45 | BN74141 1-00 0-95 0;90 | SN74199 4-80 8-70 3-35 BO5/10 100 25p
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) L
& 5
LARGER QUANTITY PRICES PHONE (01) 402 4891 s e Tag Tose o Iouw g
ow in stock-—sen
LOW POWER SM 74 LOO | fer list Ne. 36 RENa Bnecn o meaaidl | st o i
g 723C  TO99 £1 B1/60 800 85p
gl s 723C LL. 95p | ONE AMP (G.I)
m'"neh“ 725C TO99 24-50 ULAR
A SELECTION OF SEMI-CONDUCTORS FROM STOCK o+ |70 DXL s |wor 1% 3%
AAY30 10p | BC147 12p | BUIO0S 2:25 | OC44  16p | TIS43 85p | 2N3056 56p | 109 g: 747C  TO99 8110 | wo2 200 40p
AAY42 15p | BC169C 12p | BY100 15p | OC45 16p | V405A 95p | 2N3440 76p | 500+ 85p | 747C LL. wos 600 a5p
AAZI3 10p | BCIS2 10p | BY128 15p | OC57 50p | ZTX108 12p | aN3442 185 | 1000+ 5p £110 | TWO AMPS § H x L
ACI07 8bp | BC214 15p | BY127 15p | OC71  16p | ZTX300 12p | N353 78y 72741P D.LL. 80p | x &
ACI26 25p | BCYS2 75p | BYZ13 85p | OC72 25p | ZTX301 16p | Any one type. 72748P D.LL. 80p | B2/05 50 35p
AC127 25p | BCY34 85p | C106D 65p | OC77  46p | ZTX302 18p | ——————— || BINCLAIR B2/100 100 40p
AC128 25p | BOY39 1-00 | GET111 55p | OCS1  28p | ZTX341 20p 1} Watt 5% IC12 #£1-80 | B2/200 200 45p
AC176 95p | BCY42 80p | GET115 55p | OC83  25p | ZTX500 16p Wire Ends TOSHIBA B2(600 600 50p
ACI87 28p | BCY43 25p | GETSS0 45p | OC140 BSp | ZTX503 17, Metal Case TH9013P B2/1000 1000 80p
AC188 25p | BCY45H 2:50 | LM30OK 0C170 26p 30p Al voliages 20 WATT AMP UR
ACY17 80p | BCY70 16p | (T03) 1.87 | OC171 80p 8:8-100 Volta , £4-47 POST PAID | }H x 4L x &
ACY20 20p | BCY71 20p | MAT121 25p | OC200 46p 20p each THO014P Pre Amp | B4/100 100 80p
ACY21 20p | BOY72 15p | MIE340 50p | OC201 76p £1-50 | B4/200 200 85p
ACY39 58p | BOYST 2:99 | MJE370 70p | 0C202 80p 25+ 180 | para AND B4/400 400 70p
AD140 - 50p | BCZ11 60p | MJE520 76p | 0C203 50p 100+ 10 | GiRGUITS REF B4/600 600 75p
ADId0 50p | BD124 80p | MIE2955 OCP71 125 500+ 12p 42 10p | B4/S00 500  £1-00
AD161 388p | BD131 76p ORP12 §0p 1000+ 10p 22 srx Ames !
AD182 85p | BD132 80p wx-:acuss ORPG0 40p FREE WITH $H x L x & '
AF117 20p | BF115 25p P346A 20 Ay Oas Ly PURCHASES B[00 100  70p
AF11S 50p | BF167 95 | MPF105 40p | RASSI0AF 2 B8/200 200 75p
AF124 25p | BF173 25p | NKT21420p 45p | 2N1304 3 Watt Plastic B6/400 400 80p
ﬁlga ggp BF179 80p | NKT21640p | RAS508AF | 2N1805 ggp Wire Ends 5% TRANSISTORS, | Bsjsoo 600 2100
186 40p | BF180 80p | NKT21740p B6p | 2N1307 25p SEZ Range »
AF230 4up | BF104 15p | NKT40370p | TAA263 76p | 2N1308 25p IC’s, TRIACS, | SILICON CONTROLLED
ASY27 80p | BF195 15p | NKT40450p | TIL209 38p | 2N1613 20p All voltages BRIDGES, RECTIFIERS :
ASY28 95p | BFRG1 85p | OAG  50p | TIP28A 50p | 2N1671 1-00 | 28012 1000 6:8-100 Volts SCR's, LDR’s Type Volts Price
BA102 80p | BFS9s 25p | OA10 35p | TIP30A 60p | 2N2147 76p | 28018 @-25 | 30p each. h PLV. 111 \
BA115 7p | BFX13 25p | OABL 10p | TIP31A 60p | 2N2160 68p | 29026 8-80 ONE AMP
BAld5 15p | BFX34 76p | OAD1 7p | TIP32A 70p | 2N2217 26p | 28801 60p | o oeon CRS1/05 50 25p [
BAX13 bp | BFX37 30p | 0A200 7p | TIP33A 2N2221 20p | 28303 @5p PIERS CRS1/10 100 30p [
BAX16 7p | BFXSS 20p | 0A202 10p 1 IN22224 28324 95p - CRS1/20 200 30p
BC107 10p | BFY50 20p | OC18  75p | TIP34A 25p | 40250 Bop | WIRE ENDED CRB1/40 400 35p
BC108 10p | BFY51 20p | OC20 85p 14 2N2369A 40360 40p CRE1/80 600
BC109 10p | BFY52 20p | OC23 85p | TIP35A 15p | 40361 40p | Type 5 AMP (TO48)
BC109C 18p | BFYS4 B0p [ 0C25  40p 50 | 2N2906 20p | 40362 50p | 1 amp miniature Chisl 896 40— gfy
St BFYS0 53p [ OC28  65p | TIP36A 2N2026 (all | 40408 50p | IN4001 CR83/10 100  30p
15 159 | B1,y36 8:00 | OC35  50p 3 cols) 10p | 40486  75p | INso02 s b o e LR R T T
BC117 BSX20 15p | OC36 85p | TIP41A 76p | 2N3053 20p | 40636 1-10 | IN4003 CRS8 3/40 400 45p Tos
BC143 85p | BSY27 16p | 0C42 40p | TIP42A 85p | 2N3054 50p ' 40430 100 | IN4004 CRS 3{60 600 86p
IN4005 FIVE AMP (TO66) &
UANTITY DISCOUNTS | Dioor =0 12 SEvin aup ow’ >
Q IN4007 1000 15 | NEW FREE ?:RS T e )Gﬁp i
0% + @ o AN N 1:5 amp miniature UL
I Prices DO NOT include go% }50-.—: ég% g;} A TE;’;E FLior g0 3 | POOKLET ggg ;"fgg 3& gﬁ
Yalue Added Tax. From st April From above sections except Iniagrated S 100 5 | (No. 36) CHH?:"‘QU 600 Bg:
10% must be added and shown sep- | cicnits and Special O ;ﬁgg: ;gg }g OVER 1500 SIXTEEN AMP
arately to your total order (inclu- | counts are included. PLioos 600 12 | TYPES— SCR 16/100 100
sive post/packing). Help us help you | Minimum order value 81 please. PL4006 800 15 | Send for yours [ SCR 16/200 200
receive your order without delay. Postage 7p on all orders. PL4007 1000 16 | today! gl s
r , HAD'D 404-406 Electronic Componentsand Equipment01-4028381 | Open:- 9am-6pm
354-356 High Fidelity and Tape Equipment 01-4025854/4736 °;{;fg!; Woe
isco-Lighting Hig ower Soun Thursda
309 PA-Di Ligh High P S d 01-723 6963 v)
303 Special offers and bargains store All stores open
Allmailto s gware Hoad, Lonaon 4 - /
'y Gl Ito 303 Edg Road, London W2 1BW allday Saturday
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Bensham

Recording Ltd.

I¥'ssoundinanewlight!

BRL Disco Equipment is something new, exciting and
reliable. It comes from a team of audio-engineers whose
thorough knowledge of the subject benefits you with quality,
wide choice and, above all, VALUE FOR MONEY, Write,
'phone or call now for Informatlon All items in stock for
prompt delivery.

® STUDIOMINOR

Transportable, self-contained, mains-powered mixer for
two decks with pre-fade listen and mic. input with individual
bass and treble controls. Output may be taken from front
or rear. An attractively-priced, high-performance unit.

£28'00 plus VAT
® POWERMASTER 1

An outstandingly rugged, reliable power amplifier built to
cope with the rigours of constant running at high outputs.
Accepts outputs from most commercially-available mixers
and, of course, both Bensham mixers. Up to 10 power-
master amps may be operated simultaneously from "'Studio-
master’ or "Studiominor’. Full overload and output protec-
tion 4 o/p Transistors have total output dissipation capability

up to 460 watts.
£48'50 plus VAT
® POWERMASTER 2

Basically similar to Powermaster 1, but with 200 watts R.M.S.
output.

£69-00 plus VAT
® SOUNDLITE A

A comprehensive three-channel SOUND-TO-LIGHT con-
vertor handling 1,000 watts per channel. Individual channel
indicating lamps; override switches and interference
suppression circuitry. Sensitive enough for use with all

normal disco amps.
£35'00 plus VAT
® SOUNDLITE B

Operates directly from soundwaves and does not need
connecting to main amplifier. Its sensitivity is such that a
cough or finger-snap is sufficient to trigger the SOUNDLITE

B into operation.
£38'50 plus VAT
® MULTIMIX 100

A beautifully engineered and very versatile 100-watt R.M.S.
amplifier with four separately-controlled input channels plus
master control, all sliders. Wide range of bass and treble
controls. This robust, low distortion unit is ideal for P.A.
as well as disco applications in clubs, pubs., etc.

£62'00 plus VAT
® MULTIMIX 50

A 50-watt R.M.S. version of the MULTIMIX 100
£48°'50 plus VAT

BE FIRST to get to know and use this fine, new value for
money equipment. Built for years of hard work. Write,
'phone or call—information on request.

Bensham Recording Ltd.

WORKS AND MAIL ORDER:

BENSHAM MANOR ROAD PASSAGE, THORNTON
HEATH, SURREY.

DEMO ROOMS AND R.O.

333 WHITEHORSE ROAD, THORNTON HEATH, SURREY.
Telephone: 01-684 6385

COMPARE OUR PRICES

or Bargains
EH I ]l.Sln X B8in 3, 8 & 15 ohms

pla
with tweeter
twin tweeter
Type 350 -20 watt with
tweeter 8 ohms, P.P. 37p.
8in X 5in 3, 8 & 15 ohms
7in X 4in 3 & 8 ochms
FANE 8in 8 ohm, dual cone
CELESTION 8in 15 ochm
BAKER GROUP 25 1%in 25W
8 or 15 ohm
Postage 25p per speaker
24in 8 or 64 ohm P.P. 10p
————

Kil-lorm esbinets, teak
(17in X 10in X 6in) 2-95
with & 13in X 8in or 8in cut out
18in x 1lin X %in with 13in X Sin
cut out for EMT 350 £3-96
(12in X 12in x 8is) with a 8in x
Gin or 8in cut out. 2.
(please specify cut out)

Add 36p per Cabinet for post & packing

by

& 8 535k gE2 ¥

® = e @

ACOB GP91/28C or GP91/38C lkreu

compatible
ACOS GP94 stereo ceramic 1-“
ACOS8 GP95 stereo erystal 1-15
ACOS GP96 stereo ceramic 1:50
9THAC Sonotone atereo ceramic
(diamond) 1-70
9THAC/G Sonotone atereo ceramic
(diamond) slimline 170

ACO8 GP67/2C mono crystal a5
ACOS8 GP101 compatible crystal 85
19-TI Sonotone stereo crystal 80
Postage 5p per cartridge

Battery Eliminato:
240v input 6 or 9\ d.c. output
at 160 mA 189
240v Input 6, 7} or 9v cutput
at 300 mA 200

12v d.c, input (for cars, fits in

lighter socket) 6, 74 or 9v

d.c. output at 300 mA 2:50
P. & P.10p

Microphone Bnninn &
MIC45 “ACOS8" metal case,
crystal hand 96
CM 20 Crystal Hand 456
Dxu.} Eynamic. casselte-iype
tic

B 1.00
CM70 PLANET stick metal,

switch crystal 1456

DM160 Dynamic uni-dir,
etal

ball m 3.7

UD130 EDKIEDO ohm uai-dir,
4-50

TW209 Leuun dual imp ball
metal uni-dir 5:75
Condenser Mike uni-dir 600 ohm 7:95
Guitar mike 45
Lapel type, crystal 40

Postage 17p each

Bnmuu—wuh standard fittings

& stylii D
DLDEIHG G850 3'80
GOLDRING G800

RIVERSDALE
ELECTRONICS :::-.:....

ALL OUR MERCHANDISE IS FULLY GUARANTEED

Tapes—""MYLAR' base finest quallity
British made.
Gfin 18001t 88p
Sin 9001t :g: Fin 12001t BSp
Siin so0ft dgp i 1800ft B0p
5fin 12001t B6p  7in 24008t 98p
Postage 9p each
lastic Library Cases for

5in Reels 16p

53in Reels 18p

7in Reels 21p
P. & P. bp each

THIS MONTH'S

SPECIAL OFFER
PLINTH to suit GARRARD 2025,
8P25, etc. Teak finish complete

with perspex cover.
OQur price £3-20 P. & P. 30p

Add 10°, V.A.T. on pricesincl. P. & P.

Mail Order Dept. E7/73,
P.0. Box 470,
Manchester M80 4BU
25p FOR

RFFIELD INDIC-ITOH

o ST
':'ﬁ\
7
%’ oy
MOBEL FL-30HA

R.F. FIELD INDICATOR
Model FL-30HA. Frequency
Range: 5 ranges IMc/s to
250Mc/s, £3.

TAPE =
RECORDER *'-
LEVEL
METER
500uA, 50p

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre-
quency response 50

15,000¢/s. Impedance
Dual 50K and 600 ohms,
£4.50.

bt

4tin « 3tin METER. 30uA,
50uA or 100uA, £2-50.

MULTI-
METER
Model 200H
20,000 chm/
volt, £4-80.

MULTI-
METER
Model

C-708IGN
Range Doubler
50,000 ohm/
volt, 15uA
High Sen-
sitivity Meter,

Allitems advertised in previous numbers of this magazine still available.
There is 109 V.A.T, charge on all items. Please add 10p for P. & P. on
orders under £5. LARGE S.A.E. for List No. 5. Special prices for

quantity quoted on request.

M. DZIUBAS
158 Bradshawgate « Bolton « Lancs. BL2 IBA
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ALL OUR PRICES INCLUDE V.A.T.

BSR LATEST SUPERSLIM
STEREO & MONO
Plays 12°, 10° or 7° records.

A
quality unit backed by BSR
reliability with 12 months’

guarantee. AC 200/250V
Bize lﬂ» x 1l}in.
Above motor Mml 8iin. below motor board 2{in.

with STEREO and MoRo x7aL £8°25 post 25,

PORTABLE PLAYER CABINET
Modern design. Black rexine covered. Bilver front grille.

Motor board cut for BSR deck £4.50 post 25p

WOOFER AND .
EM.lL Y oara "t £575
Available separately Post 25
Wooler £4-26 Tweeter £1.90
Comprising a m:e enmpla ol & Wooler
101 x 6%in. with a massive
Meagnet, Gauss 13,000 lines.
Aluminium Cone cenire fo improve
middle and top response. Also thEllL
Tweeter 8}in. square has a special light-
welght paper cone and magnet fux
0,000 lines. Crossover condenser and
full instructions supplied.

ANOTHER R.C.S. BARGAIN!
4 TRANSISTOR MONO AMPLIFIER

Powerful 8 watt output, 15 ohm. AC mains operated with
transform: 3-Controls, volume. treble, bass and On/ Off
switch wllh knobs, Ready made on printed cireuit board.
Fused inputs and outputs. Famous make, Post
size 8in wide x 4in deep x 8in high. 07 25p
Suitable 7" x 4" speaker, £1.

R.C.S. STABILISED POWER PACK KITS

All parts and instructions with Zener Diode, Printed Circuit,
rs and Double Wound Mains Transtormer

input 200/240V a.c. Output voltages available 8 or 8 or 12

or 16 or 18 or 20V d.c. at 100mA or less

PLEASE STATE VOLTAGE REQUIRED. £2' 20 Post

Details 5.4.E. Size 33 x 13 x 1fin.

R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar, etc. Can be used sﬂ'ﬂh

ALL MODELS “BAEER SPEAKERS" IN STOCK
Hi Fi Enclosure Manual containing 20 plans, ""ﬂ
crossover data and cubic tables. Post

BAKER 12in. MAJOR£10

Post 25p

30-14,500 c/s, 1Rin. double
cone, wooler tweeler cone
together with a BAKER
assembly

ceramic magnet

baving & fux density of
14,000 gauss and & tolal flux
of 145,000 Maxwells,
resonance 40 ¢/s. Rated 20W.
NOTE: 3 or 8 or 15 ohms must
be stated.

Module kit, 230-17,000 co/s
> ;1'1 ; weater,  Crossover,
affie an <
dfeasd ' £]2.50

Post 25p

Battery 9-12V or H.T. line 200-300V d.c. ize :

;l x 13 :vl*tJ:n lRupn‘m 25 o/s t:]zs szl. 26 dB gain.
OF use valve or transistor equipment

Foll Instraotions supplied. Detas BAE, JIP Post 10p

COMPACT PORTABLE STEREO HI-FI

‘T'wo tull size loudspeakers 13} x 10 x 3}in. Player unit
olips to loudspeakers making it extremely compact, over-
all size only 184 x 10 x 8iin. 3 watts per channel, plays
all records 33 r.p.m., 45 r.p.m. Separate volume and tone
conirols. 240V AC mains. Attractive £25 Plus Sh

Impedance Standard
g. ’1‘3“:?"'" o i Brown colour, weight 13 Ib.
oy e R 45 cfs BRITISH FM/VHF TUNING HEART
SUITABLE nucwsung £0 x 13 x 9in, Post | 8 1o 108 MCS British made. - od
MODERN DESIGN. TEAK WOOD FINISH ‘9 90 32 ,,“‘}“ dont Mic8 LF. COmD,:“"' o ’:;i:"’“n‘“
SPECIAL OFFER! L
tial.
SIS SLOCEWORK. 16 AMP ahoan Our PI'ICe £3 95 Post 20p
Blnt%la pole two-way. %’iiilh“ mounting ;
fixing screws. replace All pos
existing wall switch to give light MAINS TRANSFORMERS 25p each
for return home, garage, automatic Bagha MTIBIR-0-18V .......cocccinnssnnnan 80p
;nn;_ﬁ;h:;snl:rolrllt:h JF&:‘;:’&'::‘; Etzh- 250-0-250 80mA 8.3V 3-54, 8-3V 1A, or 5V 2A .... 22:50
350-0-350 80mA, 6-3V 3-5A, 6.3V 1A,0r 5V2A .... £3
settings, Two types available 0 to 80 minutes or 0 (o 300-0-300V 120mA, 6-3V 4A C.T.; 6.V 2A ... ... 23.95

6 hours. Makers Iast list price £4.50. Brand new and fully

guaranteed. Fully
O‘UR PRICE £1-50, P. & P. 15p or £3 pair.
(PLEASE STATE TYPE A OR B WHEN ORDERING)

WEYRAD P50 — TRANSISTOR COILS
Bﬂwml‘errtée Aerial 3;7?' | Spare Cores ......... 83p

Osoc. P50/1AC ... p | Driver Trans. LFDT4 . Bﬂp
LF. P50/2CC 470 k 86p | Printed Circuit, PCAL . 58p
3rd LF. P50/300 36p 4.B. Tuning Gang .86p
1'6111 or P51/2 aﬂp | gemd Booklet ,1158011
36p -08p
luﬂlﬁ!‘nﬂums:tlin% Bxlln. .
VOLUME CONTROLS | 80 om Coax 45 5a.
BRITIEH A ALITE
AIR SPACED

5 K. ohms to 2 Meg. LOG or
A - " | AERAXIA
40 yd, £1-40; 80 yd, £2.
FRINGE LOW LOss op
Idezl 625 and colour 'y

MINIATURE 200V, 20mA, 6-3V 1A, 2 x 2§ x 2in 76p
MIDGET 220V 45mA, 6-3V 24, 21 % 2§ x 2in . 90p
HEATER TRANS.63V3A ..... 80p
GENERAL PURPOSE LOW 'POLTAEE rlwed numuh
at2A,8,4,5,6,8,9,10,12,15, 18,24 and 30V. ... 2286
1A, 6, B, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, GUV 22-25
24, 6, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60V £3-25
BA, 6, 8, 10, 12, 186, 18, 20, 24, 80, 36, 40, 48, 60V £8.75
3A, 5,8, 13V £1.00, Ditto BA ................ £1.20

3A, 5, 8, 10, 13V, 5-0-5V £1.30, Ditto 5A . £1:50
8-0-8 500 mA. 80p
9V 1 amp 95p
12V 300 mA 75p
12V 500 mA 85p
12V 750 mA 95p

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V.
150W £2-25; 500W £6-25; 750W £10; 1000W £15.

BAKER "BIG-S80UND"” SPEAKERS Fost BS!
‘Group 25’ | ‘Group 35’ | ‘Group 50°
12 £8-80 12 £9-90 | 1 £22
8 or 8 or 15 ohm | 8 or 8 or 16 ohm * Bnrlbnhm

VENEERED HI-FI SPEAEER CABINETS.
Pm' mlnor 10in dia. speaker 20 x 13 x Bin, £6°90. Post 25p.
For 13 x 8in or 8in speaker 16 x 10 X 8in, u-so Post 26p.
For 8 x Bin speaker 18 x 8 X 6in, HHI Post 25p.

For 68in and Tweeter I.EXB!sin £4.00. Post 25p.
LOUDSPEAKER CABINET WADDING 18in wide, 15p ft.

GOODMANS 6%in. HI-FI WOOFER

8 ohm, 10W. Large ceramic magnef.
Special Cambric cons sur-
round. Frequency response
30-12,000 c/s. Ideal P.A.
Columns. Hi-Fi Enclosure Systemu, stc.

Suitable Cabinet 12 x 8 X 8 £4 Buitable Twesier 22

ELAC CONE TWEETER

| The moving coil diaphragm gives s good
radiation pattern to the higher frequencies

and a smooth extension of total response
from 1,000 c/s to 18,000 c/a. Biza 33X
3y x2in deep. Rating 10W, 8 ohm or

15 ohm models. .
m‘;,om e £1-90 rost 105.

SPEAKER COVERING MATERIALS. Samples Large ! AE.

Horn Tweeters B-Mkefl. 10W 8 ohm or 15 obhm £1-9§.
De L“S“ Horn T'cn;lﬂ!l 2-18ke/s, 15W, 15 obm £3. TWO-

‘WAY 3,000 0SSOVERS 8 or 8 or 15 ohm'95p.
LOUDSPEA! S P.M. 3 OHMS. 7xdin., £1-25; 84in., £1-60;
8 x 5in, £1-60; 10in, £2-00; 8in, £1-75; lﬁxﬂln. -00.

SPECIAL OFFER! 80 ohm, ﬂiin. 2tin; 85 obm, 2in, 8in,

25 ohm, 2{in dis., 8in dia., 5in dia. £| EACH

15 ohm, 3%in dia, 6 x 4in, 7 x 4in, Ban TYPE

3 nhm. E;n ztln aiin. Bin dia. 8 x 4in 8 ochms £1.50.

E Wl! CONE LDUDIPIAEEIB 8in.
12in & 6W; 3or

Wi 5W;
8or 15 ohm mndlll B-Zﬁ each. Post 15p.
VALVE OUTPUT TRANS. 25p; IIK! TRANS, 50:1 25p.
5 WATT MULTI-RATIO, 8,8 lmt 15 ohms 80p.
Mike trans. mu meial 100:1 £1-25.

MAJOR 100 WATT

= - gn.aunanlx‘;g ;n.lnﬂ‘ rgm 1:1;::3 soujmvm ALL PURPOSE
T or £2-
8in. or 10in. ELAC BATTERY CHARGERS. 13A 22;3A 23;4A £4; 5A 24.50. TRANSISTOR
HI-FI SPEAKER « oy e
R MAINS ISOLATING TRANSFORMER| &.mwis smesc L :
round. Large ceramic magnet. Primary 0-110-240V. Secondary 0-240V. B8A. 720W. nse 10-30,000 cjs. .

M_m gn, Bass resonance Insulated terminals. Varnish impregnated. Fully enclosed | loudspeakers, 8/15 ohm. A.G MI!MV Post

ohm impedance, n steel case with fixing feet. opp PRICE EIO Carr. Separale Treble and Bass controls. Free
8in 1!{ mtll. 10in 12 £3-75 Famous make. (Value £19) 50p Guaranteed, Details 5.A.E.
watts music power. Post 25p Can be used as 00W auto transformers 240-110V. nnuam AM 'rum Medinm Wave. £4-95

2 te serial. 9 volt.
E.M.L 13} x 8in. XEW RLMOTROLTTI WFDS“I'-BS BARGAIN & CHANNEL TRANSISTOR MONO MIXER.
SPEAKER SALE! 2/350V.. 1dp | 25025V .. 50+50/350V .. 35p | Add musical highlights and sound effects to recordings,
'With twin tweeters. 4/350V.. 14p | 500/25V .. 8030 60+4-100/350V .. B58p Will mix Microphone, records, tape and tuner ﬂ 95
And crossover, 10 £4'50 8/450V.. 14p | 1000/25V.. 35p | 324+32/250V .. 18p with separate controls into single output. 8V,
watt. State § or 8 or i5/a%0Y  1op | 1000/30%.- 470 |ssisp/msov .. 83 |STEREO VERSION OF ABOVE £5:95
15 ohm. As illustrated.  Post 25p Aoy 380 | 550+ b0/325v .. S0p
= g::g:g- ig g;igﬁm'v gg: 32-19-+82/3507 &gy |EABGAIN FM TUNER §8-108 Mc/s Six Transistor. 9V,
i e tmavter- Gune a0d o 100/25V  10p | 32+8%/350V 86p | 100+50+-60/360 48p | oriived Curgult, Oalibrated alido dial tuning. £ 4 85
Bass ros. 45-80 o/u. ¥
e 10,000 ga ol LOW VOLTAGE ELECTROLYTICS. BARGAIN FM TUNER as above less cabinet £9-85
State 3 or 8 or 15 ohm. Post 25p 1,2 4,858, m';aﬂs's?’z?' l:oo. 200mF 15V 10p. am e
. P Pi BAR! AMPLIFIER. 4
18 x 10 x @in. £5 so 1000mF 12V 17p; 25V Hp, NJV ﬂp 100V 70p. ‘4 so

Bookshelf Cabinet

Post 5p
BRITISH MADE STEREO  £6.95
MULTIPLEX DECODER  Fost 15

Brand New. 7 transistors Plus integrated cirouit. Fibre-Glass
vrinlod circunit board. Bize 2% % 6{ X I. Pre-Aligned. Com-
plete with stereo beacon imlinmr 12V d.o. operation. 400mV
O ut for L00mV Input. Full instructions for any
. Bome technical amrhm:e essential.

mssm. 18 s.w.g. 2iin sides

8 X 4in 45p; 8 x 6in 53p; 10 x 7in 85p; 12 X Bin 85p;

14 % 9in 90p; 1oxsmmn,1s X 8in 50p; 16 x 10in £1.
ALUMINIUM BOX 6 x 4 x 4in 80p.

ANELS 18 s.w.g. 8 X 4in 8p; 8 x 6in 15p;

“Kﬁ!lﬂn.lﬂxmlﬂ'ﬁ 12 x 5in 20p; 12 x 8in 28p;

X Bin 28p; mm.uanm 18 x 10in 50p.

nxom PANEL 10 x 8in 15p.

RADIO COMPONENT SPECIALISTS =

IHlustrated Colour Brochure, Radio Books and Component Lists 10p.
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~ 2000mPF 8V 25p; 26V 42p; 50'

2500mF 50V 62p; BMDmF!LﬁV !7p.50V
5000mPF 8V 25p; 12V 42p; 26V 76p; WSED. 50V 95p.

CERAMIC, 1pF to 0-0lmF, 4p. Bilver Mica 2 ml‘. p.

DP-HBHDP

SHORT WAVE SIIGLE 10pF, 309.
NEON PMEI. INDICATORS 250V AGIDG 809
RESISTORS. ;W. 1W. 20% 1p; 2W, 59 lon to 10M.
HIGH ETABILI‘I‘ 4W 2% 10 obms to § meg., 10p.
Ditto 65%. Prelerred values 10 ohms to 10 meg., 4p.

R RS 5 watt, 10 wlﬂ. 15 walt,
10 ohms to 100K 10p each; 0-5 ohm to 8-2 ohms 10p.
TAPE OSCILLATOR COIL Vaive type 35p.

(Minimum posting charge Iip.

Push-Pull Ready lnIJt. vith vnlnmt eonhol
and on/off switch, 8 volt.

COAXIAL PLUG 10p. PANEL BOCKETS 109 LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25

,ANCED TWIN RIBBON FEEDER 800 ohms. bp !d.
JACK SOCEET Std. open-circuit 14p, closed cirenit £3p
Chrome Lesd-Socket 45p. Phono Plugs 59 Phono loehl I&
JACK PLUGS Std. Chrome 15p; 3:5mm Chrome 1
SO0CKETS Chassis 8-pin 10p: 5-pin 10. DIN 80C:
3-pin 18p: 5-pin 15p. DIN PLUGS S-pin 18p; 5-pin “l
VALVE HOLDERS, 5p; CERAMICS 8p; CANS bp.

J e
ONE RPM GEARED MOTOR

b 95p Post 255.
Ideal lar dll'plln;‘diun light wheels.

E.M.I. GRAM. MOTO! 120"0! 240V a.c. 2,400 £|
r.p.m. IMU'JM lln!} x 8% x 2jin. Post 25p.
Deluxe 4 Pole Motor 1,400 r.p.m. 42W size 34" x £ | .’5
8", Post 25p.

7 WHITEHORSE ROAD, CROYDON

en 9-6, Wed. l:s,ial. 9-5 (Closed for lunch 1. IS-I.J

Buses 50, 68, Rail Selhurst.  Tel. 01-684-

635




Practical Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words). Box No. 20p extra. Semi-Display £7 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, “Practical Electronics” IPC MAGAZINES LTD., Fleetu;ay House,

Farringdon Street, London EC4H 4AD y

EDUCATIONAL

TELEVISION TRAINING

(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months' duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics and Radio. Next course commences September 10th. Training courses
in Marine Radiocommunication and Radar are also available. Write for prospectus to: London

Electronics College, Dept. B/7, 20 Penywern Road, Earls Court, London SW5 9SU, Tel. 01-373 8721.

B ASUCCESSFUL
CAREER

Department of

ELECTRIGAL AND ELECTRONIC |
ENGINEERING |

4 year sandwich courses leading to C.N.A.A. Degrees in ‘ I

ELECTRONIC ENGINEERING
ELECTRICAL ENGINEERING ' i |
ELECTRO MECHANICAL ENGINEERING 1
| l K Stewarts Road,
Llus London SW2 4UJ

Designed cover all aspects of Electrical and Electronic

IN RADIO

Get the success you deserve—take an
ICS home study course. Pass C&G,
M.P.T. exams FIRST TIME! Free books,
Low cost. Personal tuition. Send
TODAY for FREE Guide on Radio, TV,
Electronics. Electrical Engineering.

A
bl

Name

Address

Engineering. Both men and women are welcome on
these courses. |

HAD. in ELECTRICAL AND ELECTRONIC
l ENGINEERING

Dept. 730P

| EHGF]NEERB. Get a technical Eﬁeriéiﬂcaite.
Further details may be obtained from the Head osta courses in Engineering, ectronics,
of Department of Electrical and Electronic Radio, TV, Computers, Draughtsmanship,

Buildings, etc., FREE book from: BIE

Engineering, North Staffordshire Polytechnic,

. A (Dept. ZC BPE 28), Aldermaston Court,
sﬂz.ﬁc'?nﬂdc. Staﬁ'?rd or telephone him at Stafford | Reading, RG7 4PF. Accredited by CACC, s
Please quote reference 3525PE on both envelope
s . BOOKS AND PUBLICATIONS

‘ THOSE 1,000 BANBURY UF0’8! Details our
prediction. List 10p and S.A.K. Prediction
Chart 50p. Flight Pattern 42p. R & E,

Highlands, Needham, Suffolk.

North

DIGITAL COMPUTER Logic and Electronics.
A four volume Self-instructional course, £2:89

Staffordshire | e

0st free. Money back assurance. CAM-
RIDGE LEARNING, 8a Rose Crescent,
. 3 Uambridge.
Stoke onTrent & Stafford ‘ SITUATIONS VACANT

i
INTERESTED IN ELECTRONICS =T X"
~ WITH PHYSICS? e

personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operatorinonly 4 weeks!
Pay prospects? £2500+p.a.

After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or ’phone
1 TODAY, without obligation.
! London Computer Operators
| ‘Training Centre

A Higher National Diploma in Applied Physics at the North Staffordshire
Polytechnic offers a study of the principles and practical uses of modern solid ‘

state devices_ and gives prospects for careers either in electronics or a wide
variety of science based industries.

For further details write to Head of Physics Department, North Staffordshire ‘

Polytechnic, College Road, Stoke-on-Trent ST4 2DE.

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, etc. 8,000
models., Catalogue 15p. S.A.E. enquirles.
TELRAY, 11 Maudland Bank, Preston.

- 636

|
[

S8ERVICE SHEETS for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
ete., from Bp with free Fault-Finding Guide.
S.A.E. orders/enquiries. Catalogue 15p.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 20066.

| M87, Oxford House

9-15 Oxford Street, W.1 .
Telephone 01-734 2874
127 The Piazza, Dept. M87
Piccadilly Plaza, Manchester 1
Telephone 061-236 2935
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Electro-Medical Service
Department requires

ENGINEERS

for testing and servicing electronic
apparatus. Applicants should be
aged 20-30, and should be of
O.N.C. standard.

Apply in first instance in writing to:

SIEREX LIMITED

Electro-Medical Department
Heron House, Wembley Hill Road
Wembley, Middiesex HAS 8BZ

FOR SALE

S8EEN MY CAT? 5,000 items. Mechanical and

Electrical Gear, and materials. S.A.E.

WHISTON, Dept. PE, New Mills, S(ockport.

TV LINE OUT-PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe
Road, Richmond, Surrey TW? 2EQ

Transistorised Ohmmeters for sale.

01-948 3702
METER REPAIRS. Ammeters. Voltmeters,
Multi-Range meters, etc., also Linear scale

METER
REPAIRS, 39 Chesholm Rd., London N16 0DS.

FIBRE OPTICS
Flexible Light Pipe for conveying light to in-
accessible positions, Fibroflex Type |. Glass
1-14mm effective dn PVYC sheathed., 44p per
metre, (VAT inc.), P. & P. 10p. Any quantity,

Polariser Sheet up to | sq. ft, max, size, 16ip
per sq, in. (VAT inc.), P. & P. up to 6 in. square
10p; over 6 in. square 30p
Cut down glare
% Seethose nixie tubes
% Cross them for light control i
% Make your own strain gauge for plastics
and glass

Cireuit lonrd Etching Km. Full instructions,
374 (VAT inc.), P,

Photographic CDS Light Cells—used (with
part of original circuit free), 33p (VAT inc.),
Post free.

All items are strictly CW.0,

From: AHVIN SERVICE COMPANY
2 CAMBRIDGE ROAD
ST. ALBANS

CATALOGUE NO. 18, Electronic and Mechan-
ical Components and manufacturers’ surplus.
Credit vouchers value 50p. Price 23p, inclu-

ding post. -AARTHUR SALLIS RADIO
CU\TROL LTD., 28 Gardner Street, Brighton,
Sussex. .

WANTED

TOP PRICES PAID

for new valves and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B) 367 Kensington Street
Bradford 8, Yorks.

RECEIVERS AND COMPONENTS

DRY REED INSERTS

;o o

Overall length 1-85" (Body length 1-17).
Diameter 0-14" to switch up to 500 mA at up to
to 250v D.C. Gold clad contacts. §9p per doz.:
£4:12 per 100; £30-25 per 1,000; £275 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
40/42 Portland Road. Worthing, Sussex 0903 34807
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Trampus alaciromin

Add 10°; VAT | &) to all prices.

All brand new, no rejects. Money

Back Warranty.

5V  DIGITAL INDICATOR:

0-9DP socket and filter £1-45,

LED TYPE i” 0-9DP DIL £2-25

each; 6x £219 each. 4 digit

type £11.

LIGHT EMITTING DIODES. All

with data and panel clip. TIL

20! lia. 26p. Red {" dia.type

38p. CGireen 75p.

INFRA RED beam LED £1,10,

GAS detector £1-89. Ultrasonic transducer £2.
DALO PCB resist marking pen 88p. Copper board
12° % 6 SRBP 40p. FeC etch PAK 18p.
INTEGRATED CIRCUITS: with data if required.
IC LITE SWITCH: Photo amp/trigger 40mA[11-20V
relay or TTL 87p. Dil relay £1-10,

\IC digital clochk

MOS/LSI type. 28 pin, 4 or 6 digit, 12/24hr,
Chip with socket !18 PCB £1.69; KIT 221 49,
DVM voltmeter £12. Data 38p. 3W AF amp
£1-24.

741 Dil 8 pin 28p; 700 18p. Dil2Jp; 748 28p; mono
710 83p. 555 TIMER/mono/astable ose. clock 83p.
REGULATORS: 1}A 5 to 20V £1.49; 723 57p.
RECEIVER ZN414 £1-19. Mini Rx Kit £1-88.
1310 stereo decoder for tuner £2.69, KIT £3-45,

A G TTL oW
ririie ES
GATES ..-;DUII‘ lJH‘.;,lO 0/40/50, eh ., 14p

1 73p; £1.09;

28p; aap, s 80p; 7476 32 7400
58p; ul‘.?’ &7]:, 7480 88p; 7483 £1.10; n-ﬂih a7p;
7493 78p; 7494 83p; 7495 83p; 7496 BBD‘. 74121
46p; 74141 89p; .-ll.loj‘lillll 2/03/96 £2.39. DIL

Plugs/IC case 10mmn high 16 pin 35p.
DIL SOCKETS: low or high profile 8/14/16 pin 18p.
SEMICONDUCTORS:

2N3055 40p; BCL07 8p; BC108 8p; BC109 8p;

BC147/8/9 10p; BC167/8/9 18p; BC177/8/90 13p;

BC182/3/4 10p; J.'.(.El"j'lfd %én. BCY70/72 18p;
FY50 TL

BD131/2 55p; 843 UJT 24p;
2N706 1lp; 60y 8p; IN2646
4 2N3614 56p;

7p: 2N i
/7/8/9/10/11 All 9p each.
V3519 27p; 2N3823 28p; SCR 400V;
23 A B5p. TR \\' FORMER : ,l{ 6and 12V £1
GAPAGITOEE Dise 22pF to 0-1pF 4p, 250V
electrolytic 10, 50, 100uF 5p; 1,000uF 15p. PRE-
SETS 5p each. RESISTORS {W 3% 1ip each.
CARBON POTS 12p each. Dual40p, Switch +12p.
All Din Plugs 18p; sockets 8p; Vero RRP.

PLUORESGCGEITT
LEGEPS 12085209

13" 8 watt fully built with diffuser.

TRIO and CODAR communications and Hi-Fi
retailer. ELECTRONIC ORGANS from £87,

PW ELECTRORIC CAR IGNITION KIT £6-67.
VAT: YOU MUST ADD 10% ( /) to all prices.
FREE CAT. 8.A.E. Dala sheets 8p each. P. & P
8p. C.W.O0.

P.0. BOX 29, BRACENELL, BERKS.

COMPUTER PANELS. 9in X 7{in long lead trans.
and comps., E4, 8 trans., 27p (10p); E45, 16 trans.,
44p (10p); E47, 10 trans., 33p (10p). Panels with
epoxy and TO1B Bilicon transistors 4, 66p (12p).
MO . 2in or 3in, three assorted, #1-15 (25p).
ED NEONS 10, 50p (8p); 20, 82p (8p).
Bank of 5 with 5§ C407 driver Trans, 50p (8p).
Bank of 30 ditto, £2-20 (15p).
MAINS STEPPING SWITCH 82 ‘WAY with reset.
8Sp (15p). RESETTABLE COUNTER, § figure
18/22V. will work on 12V, £2-20 (15p).
BILICON DIODES 650V 14A. 10 on tag board,
85p (5p). New 800V £A. 6 for 25p (5).
7400 SERIES LC, ON PANEL(S). 10, 82p (8p).
COPPER CLAD PAX. PANELS. 5iin X Ofin,

quantity 6 for 33p (10p).

ll YSTYRENE/S. IIOA GAPS 100, 50p.
AMBI’ID COMPONENTS, £

ﬂb ASSORTED COMFUTER PAIELI 21-60.

B.A.E. 9in X 4in for list of computer panels, cte.

J.W.B. RADIO
75 Hayfield Road, Salford é, Lancs
Postage in brackets Mail order only

PRECISION
POLYCARBONATE CAPACITORS

Close tolerance. High stability. All 63V d.c.

6-8uF:  £56% 86p;
10uF: *5% £1:10; £2% ; &1%
15uF: S £1.80; £2% 82107 1% 4870
TANTALUM BEAD CAPACITDIS. V:luu
available 01, 0-22, 0-47, 1:0, 2-2, 4-7, 6-BuF at
35V, IopF 25V, 15uF ZDV. 22;.:‘!? 15V, 33uF 10V,
41;1.17' GV. 00;&‘ 3V—all at 9p each; 6 for H
14 for £1. pe:::l pack 6 off each value (78
capacitors)
NEW 1—TIANSISTDH5. BCI07, BCI08,
BCI09. All at 9p each; 6 for 50p; 14 for £1. All
brand new and marked. Full spec. devices. May
be mixed to qualify for quantity prices. AFI78
at 35p each or 3 for 95p.
POPULAR DIODES. IN914, 7p each; 8 for
lﬂp' 18 for £1. IN?16, 9p each; & for 50p; " 14 for
£1. 1S44, 5p each; Il for Sﬂp: 24 for £l AII
brand new and marked.
NEW LOW PRICE—400 mW Zenars
Valuuslva|labla41 5'6,68,7'5,8-2,9-1,10, 11,
, 13:5, Tol. +5% at 5mA. All new and
marked. Price 9p each 6for 50p; |14 for £1.
Special offer 6 off each valtage (66 zeners) £4-15.
RESISTORS. Carbon Flm 5%, W at 40°C, IW
at70°C. Rangefrom 2:20 to 2-:2MQ in El2series,
i.e. 10,12, 15, 18,22,27, 33 39, 47,56, 68, 82and
their dncades ngh uabmty. low noise. . All at
Ip each; 8p for 10 of any one value; 70p for
100 of any one value. feceal pack—|0 off each
value 2:200 to 2-2M0 (730 resistors) £5,
440V A.C, CAPACITORS. 0:1uF, size I14in X
3”‘ 25p; 0-25uF, size I§in X §in, 30p; 0-47 and
SuF size Ilmxiln. 35p; 1 ﬂ;LF size 2inX {in,
45p; 2-0uF, size 2in X lin T5p.
SILICON PLASTIC HECTIFIERS 1-5A—
Brand new wire-ended DO27. 100PIV at Bp
each or 4 for 30p; 400P1V 2t 9p each or 4 for
34p; BOOPIY at l4p each or 4 for 50p.
5p post and packing on all orders below £5.
Please add 10% VAT to all orders
MARCO TRADING
(Formerly Y. ATTWOOD)
Dept. E7, The Maltings, Station Road
Wem, Shropshire

N-Channel FETs 3819E—£I

Full specificati lete with circuit
details for bu:ldm; val:meter. timer, ohm-
meter, etc.

Send 10p for full list of field effect transistors and
other top quality transistors available at bar-
gain prices,

REDHAWK SALES LTD.

45 Station Road, Gerrards Cross, Bucks.

MAIL ORDER ONLY

BRAND NEW _ COMPONENTS by return.
Electrolytics 16V, 25V, 50V—0-47, 1, 2:2, 4-7,
10 mF, 4p; 22, 47, q% (50V, Bp); 100,
(50V, 'I'p; 220, 6p (b0 ‘?) Subminiature
bead-type tantalums 0- 1135 0-22/35V, 047/
35V, 1/35V, 2-2/35V, 4- 1,’35\’ 10/16V, B8p.
M}'lar Film 100V—0-001, 0-002, 0-005, 0-01,
0-02, 2p; 0:04, 0-05, 3p; 0-068, 0-1, 34p. Poly-
styrene 63V E12 series 10-1,000pF, 2p; 1,200~
10,000pF, 3p. Miniature highstab resistors,
5%, E12 series—Carbon Film iW, 1Q-10MQ
(10% over 1 MQ). Metal Film W, 100-
2:2MQ and 1W, 270Q-10MQ all 3p each.
Postage 8p. The C.R. SUPPLY CO., 127
Chesterfleld Road, Sheffield, S8 ORN.

BEDFORD ELECTRONIGS

2 Grove Place * Bedford

Bedford 51961
YOUR LOCAL
COMPONENTS SUPPLIER

Have you a bright Idea? We
specialise in the Design, Manu-
facture and testing of Electronic
Circuits to your specification.
We also manufacture a range of
Professional Sound Effects Units,
and our supply department can
provide a large range of com-
ponents by return of post. Please
send us a detailed list of your
requirements for a free quotation.

M.M. ELECTRONICS

25 Silver Street, Ottery St. Mary, Deven
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R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

Mullard A.M. Module. |.F. Strip, LP1166,
£1:10 inc. P.P.

FM Tuner with R.F. Stage and AG.C,,
3 plug-in transistors, neg. earth,24 X 2 1 {in
with circuit, £1-374 inc. P.P.

Crouzet Geared Motors, 10-30-60 r.p.m.
New, £1-54 inc, P.P,

UHF TVY Tuners. Transistorised, £1-65
inc, P.P.

3BPI with Base and Screen, £2-75 inc. P.P.
VCRI38 CRT. New, boxed, £3-30 inc. P.P.
Brand New Panel YU Meters, 44 < 3} in
calibrated, £3-30 inc. P.P,

Transformers, 7-5V + 7-5V A, 66p inc.
P.P. 18-0-18Y, 200mA + 24V, 77p inc. P.P.
9-0-9V, 100mA, &%p inc. P.P. 12-0-12V,
100mA &9p P.P, 20V, |A 88p inc. P.P.
Transformers. 52-0-52V, |A 4 22-0-22V,
200mA, £2-20 inc. P.P.

P.C. Board. 5/S, 54 x 54in, 10 for 70p
inc, P.P,

Panel with 5-200 PIV 1A SCRs + 14 OA200
diodes plus components 70p inc. P.P.

2,500 mfd 100VW capacitor 44”:<1]". New,
85p inc. P.P.

:;nnl Meter 50uA. Brand new, 417::3}1".

BRAND NEW FULL SPEC. DEVICES
SATISFACTION
ORYOUR MONEY BACK
U.K. ORDERS — Add 10% VAT to total

MICROCIRCUITS: 709 14p, 710 BG;L

Slp; 74 | 27p; 743 37 230
£l. FET Op. Am I&'.I OLDER: ON
IC Pin Socken D.'ap per pin, SOCK! S 14

pin DIL Hl or LO l'lp each. RECTIFIERS:
|A 50V 3ip; 100V 4 00V 4ip; 400V 5p;
800V 6p; 1,000V 7p. ZENERS (BZY8BS
Series): 2:7V to 33V 8p each. DIODES IN916
4p; OA90 6p; IN4148 4p. LED PANEL
LAMP with Bush and Data 28p. DALO PC
RESIST PEN 68p. TRANSISTORS: 2N2926
OWN 5p, RED 6p, ORANGE 7p, YELLOW
8p, GREEN 9p; 2N3053 I15p; 2N3054 40p;
2N3055 35p; 2N3702 10p; 2N3704 10p;
2N3819 26p; 2N4058 I12p; BCIO7TA 8p;
BCI0BA 8p; BCIO09B 8p; BCI09C 8p; BCY/0
15p; IFYSO,ISI,‘SZ ISp- 0C44f45,'10 71 12p.
Ahove prices on April 30. Check our list.
JEF ELECTRONICS (PET)
York House, 12 York Drive, Grappenhall,

Warrmg:en WA4 2EJ. Mail Order Only.
C.W. . & P. at cost. 10p min. List free.

TUNBRIDGE WELLS. Components from
TELESERVICE, 108 Camden Road,

Tunbridge Wells, Kent. Telephone 31803,

- MISCELLANEOUS

AT LAST YOU CAN TRANSMIT AND

FORGET ABOUT LICENCE EXAMINATIONS

because this Ministay;pprov:d transmitter/receiver

kit does not use

Your transmissions will be virtually SECRET since
they won't _be heard by conventional means,
Actyally it's TWO KITS IN ONE because you get
the prmmd-cnr:u:: boards and components for both
the transmitter AND receiver. You're going to find
this project REALL‘( FUN-TO-BUILD with the
EASY-TO-FOLLOW instructions.  An extremely

flexible design with quite an AMAZING RANGE—

taAsNubvmus applications for SCHOOL FRD]ECTS

UAGE LABORATORIES, SCOUT CAMPS,
ete.
GET YOURS! SEND £5-80 (me. VA'I')

S.A.E. for details) ORDER ONLY

TO: * BOFFI N PROJ EC.TS o
KE20I0

CUNLIFF
STONELEIGH EWELL SURREY

HARDWARE—Screws, nuts, washers and
other useful items in small quantities. Sheet
aluminium to individual requirements,
punched/drilled. Send 6p for list. RAMAR
CONSTRUCTOR SERVICES, 290 Shelbourne

Road, Stratford-on-Avon, Warwickshire.

(NEW FROM ELBON

L.E.D.’s (Red Emitting) Ideally suited for panel indicators
Price only: 33p each or £2'50 for 10

Light SENSITIVE SWITCHES

Two types available giving wide operating voltages:
LITE-IC2 11V-20V working - €1 each - £8°50 for 10
LITE-IC3 20V-30V working - £1 each - £8-50 for 10

Applications include: Relay, Triac or Logic Drive,
automalic light switching and door control, beam/break
detection - burglar alarm, batch counting and code
reading.

BARGAIN PACK!
2 LITE-IC2, 2 UTE-IC3 and § LED’s all for £5°00
ALL PRICES INCLUDE VAT, PACKING AND CARRIAGE

Please send C.W.0. to:
LITE4C; ELBON, SUMMERFIELD,
THE CRESCENT, WEST WITTERING, SUSSEX

J

SPICIAL INTHODUCTDRY OFFER OF

RAND NEW & ARKED COMPONENTS

ALL PMCES INCLUDE V.A
TRANSISTORS: BCI078B, SClOBA,'B,'C “BCI098/
C all at Bp, EFVSOISI I4p; 2N3055 38p, DIODES:
IN4|48 r 4p. CARBON FILM RE-
SISTOR! i- 5%. ip each, 30p/50 any mix
(22[1-1 -2M
ARKED BARGAIN PAKS: These tran-

sauors have been properly tested and are gpulnnteed
to have the specified hfe spreads. of 5,
Plastic BCI0BA hfe 125-240, 25p; Pak of 5, Plastic
BCI0SB hfe 240-500, 25p; Pak of 5, Plastic BCI179A
hfe 125-240, 25p: Pak of 4, BFY5| 20p: Pak of 4,
2N697 20p. DIODES: Pak of 5 OA20020p; Pak
of IZ |N‘|I4!N P
C.W.O. P. & P. 10p. on orders below £4. Overseas
at :n:t S5.A.E. for lists (free with orders). Mail
Order only. Hon-y back if not nti:ﬁ d
ADFONIC Dept. PE),

MNE
ASHLEY, NEW MILTON, HANTS IHI! S5BA

GOHFOHEHTI ﬂALORE. Pack of 500 mixed
surplus plus once
used Pack inclndes resistors, capacitors,
transistors, diodes, I.C., gang, pots, ete.
Tremendous value. Send £1 plus 10p P. & P.
C.W.0. to CALEDONIAN COMPONENTS,
;?tﬂwn Firs, Strathore Road, Thornton,
e.

RADIO & TELEVISION AERIAL BOOSTERS
£2.85, five television valves 45p. 50p bargain
transistor packs, bargain #1 resistor and eg—
acitor packs. UHF-VHF televisions

Carr. £1-50. S.AE. for 3 leaflets. VELCO
ELECTRONICS, Bridge St., Ramsbottom,
Bury, Lancs,

BUILD A LOW COST NO I.C. SYNTHESISER
PROJECT for £35 with surplus components,
Contains ring mod., veo sustain electronic filter,
white noise oscillators, psu, ete. For circuits,
ete., send 21 to: SARNIA ELECTRONICS, 6
Lower Clarence Road, Norwich.
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FIBRE OPTIC SUPPLIERS (PE)
P.O.BOX 702 *+ LONDON WIO0 éSL

FIBROFLEX SIZE I: Glass fibre flexible
light conduit, 1:l4mm active dia. bundle
sheathed in P.V.C. Supplied complete with
epoxy resin and 10 ferrules. Prices: 5 metres,
-97; 10m, £3-85; 25m, £6-60; 50m, £11;
100m, £17-15.
FIBROFLEX SIZE 4: 2:28mm active dia.
\mth e oxy resin, Prices: Im, £1-54; 2m,
g £5:50; lom £9.90; 25m, £18:70,
CROrSN Tia16: “Tatmm  active dia.,, &
filament plastic light conduit, Prices: Im,
;;42 2m, £2-64; 5m, £5-50; 10m, £10.45;
ILAS'I'IC OPTICAL MONOFILAMENT:
Type FP20, 0-5mm dia. unsheathed, 100m,
£3.85; 200m, £6.60; 500m, £13.7 75. T pe
FP40, lmm dia., 10m, EI 95' 25m, £3-85; m,
1650 100m, ili ID.'i'up P60, | ‘5mm dia., 5m,
10m m, £7.70; 50m, £03.20,
MAIE'S TAILS Spray ol’ snnrll :hounnd
glass fibres about 400mm long. I\endy to use
as part of decorative dugtws £11 each
HN32Z_ LINEAR ZER: 0-030in
thick, 32% luminous transmutlnca. 0-005%
extlm:tmn Applications leaflet, inc. light
mtumnty control, stress analysis, glare reduc-
tion, etc., suppl:ad with orders. 2in x 2in
square, £1-2) per pair.
Prices include VAT, P. & P. and expansive
booklet.

LOOK! NEW REDUCED PRICES

If your interest is in SYNTHESISERS and

other ELECTRONIC MUSIC arojecn. you

need our 1973 catalogue of circuit assemblies

and units. Detailed and informaciv-, complete

with project layouts. Send . 202

TAYLORELECTRONIC HUSIC DEVICES
P.O, Box 42, Chester CHI 2PW

—MUSIC-

THERMOCOUPLES

t and Acraspeed
thermoenuplos, from IC are:-

Extremely accurate for fluid, gas or
metal temperature measurement.

Individually calibrated and carry a
certificate plus a one year guarantee.

Available with immersion or contact,
non-earthed, multiples, boss or plug.

Details available on request.

k o

International C tion Limited,
Sinfin Lane,

Derby DE2 9GJ

A precision tool using a
combination ol butane and
compressed oxygen or micro=
nox. Gives a flame of pencil
lead thickness. Adjustable temperatures up fo
5,000°F. L|ghtnindmnlh no priming. Cuts metals,
Mld!‘ brazes and sl gold and silver. Ideal
for electrical work, jewellers, clockmakers, silver-
emiths, Up to 40 minutes' operation using fuel
supplied, Replacement set of 2 micronox amd 1
butane cylinders £1-45 extra ine. post. Completz

thh instrm:tiur:&
es £12-85 4 35p p. & p. Send £13-00.
J‘OE‘I DUDLEY & CO. LTD., Dept. PE7
301 Cricklewood Lane, Child’s Hill, London, N.W.2
Tel. 01-458 5917. Callers welcome.

ullard'C.C.T.V. Camera

ailable with com
truction 1 u (al
available se lmmtoﬁ\r at 76zp)

SEND5” 7 S.A.E. FOR DETAILS TO
CROFTON ELECTRONICS

15/17 Cambridge Road, Kingston-
on-Thames, Surrey KT1 3NG

ELECTRONICS FANATICS

whether beginner or advanced —

offer a range of over 35 SUPER praj-
ects.

Have you ever wanted to build A
MACHINE THAT LEARNS? Or perhaps
make a TEACHING DEVICE? Maybe you
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about a
“Thing" capable of REPRODUCING
ITSELF? Whatever your electronic turﬂ-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the u(enu-ﬂ:tlon-
world of BOFFIN

fGSET YgUR CATALOGUE — SEND JUST
p N
MAIL ORDER ONLY

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

QLASS FIBRE P.C, BOARD—large supplies
available. 7 in single sided one ounce copper,
! per 3 8q in (under 1ft); 76p per sq ft (over
). ¥kindouble sided one ounce copper, 1p
1 in (under 1ft); #1 per sq ft (over L
Please add 10p per sq ft postage and acking
We can cut to your size at 1p per cut. SOLID
STATE LIGHTING, The Firs, Smallworth
Lane, Garboldisham, Diss, Norfolk.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M's, H.S. recorders, Emnscriphon turn-
tables, e!ectronlo ta!tmetem, calibration units,
P.8. U s, pulse enerators, D.C. null-
potentiometers, bris ges spectmm analysers,
voltage regulators, :g:ns Mc relays,
components, ete. Lower Beeding 2
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PSYCHEDELIC MINI-STROBE

POWERFU POCKET-SIZED
STROS «LIGHT that is SELFF=CONTAINED

DECADE T.I.L

2nd " Sacily’ BRAINFREEZE chem - wich
an really - them wit
DAZZLING PSYCHEDELIC EFFECTS and COMPAKS COUNTERUNIT
ﬂ;ﬁr:jtl"golﬂoEN P FLASHES. Boffin's l!h"w Hadnuflcturafl fall-outs whlc?:‘;ncllu?a !u‘m:ncmal
= it :onsututel a ully art-functional units, eal for learning
solid-state electronic device which is ::d e?gperimermn( COMPLETE OR INKIT FORM
COMPLETE with FUTURISTIC case/ PAK | 13 mixed 7400 series sép
reflector wnit, printed-circuit board, PAK 2 IO umiunmon TIS43 55p
electronics, and source-lamp—the only . PAK3 6S.C 55p
extra is _a battery which you can buy PAK 4 50 s|||cor| and germanium NPN = COMPLETE UNIT
Ibc:lT]tl 2 ,'I;:u whcla thing can be easily and PNP transistors P Decade TTL Unit on fibreglass |
A TOR! : PCB using 74 series TTL to
Ad:’:::l::?elnﬂ;l"\l-cr:KtERING FASCINATO Valve Equivalent |B°°kg zﬁ count up to 18MHz with
GET ONE (or two) NOW and BEGIN Transistor Equivalent Book P Nixie tube display. These
STEALING THE THUNDER act_DISCOS List over 3,000 equivalents units may be coupled to
t?&Hf'mPiﬂgs with your own POCKET: provide a m:_uln—mg-t
w readout for Frequency
SEND £2:10 (inc. VA’ r YOUR ACOUSTIC ADD' NG Counters, Timers, DVM’s,
MINI.STROBE. MAIL RDER ONLY Bonded Acrylic Fibre in thick. Per square Batch Counters etc.
yard 50p (Application details not
To: Boffin Projects available) Requires 200/
VYNIAR SPEAKER CLOTH
4 Cunliffe Rd., Stoneleigh, Ewell, Surrey Black—Black and Silver—Black and Gold 250V D.C. & 5V D.C. reg.
g Hhst sop KIT PRICE: £6.06 plus 10p p&p
36in x 25in £1-10 ASSEMBLED AND TESTED
ENAMELLED COPPER WIRE | | 36n x 25 418 | | assvsieoan
S.W.G. Iib Reel #/b Reel Send S.A.E. for samples
s st & IraSrOmER, 050y
¥ 5 B to 6V, or decade
20-24 £1-18 68p SOLDEnl NG I Ro Ns power supply, with circuit using
25-29 £125 75p Retail Price  Our Price 5V Regulator 1/C: £2.20 plus 20p pdp
30-34 £1-30 80p Antex CCN240  £1-98 £1-58
3“: S “ﬂ-;; - g3 . 85p Antex CN240 £1-87 £1.4 COMPONENTS
lease o all above prices lo cover Antex X25 I- . gy
The above prices cover P. & P. in U.K. Supplied by ;gSVDBA Tr”ac ';cgaomd ;a;w?e 11L48’ 1\?"’; f:;ge ggp
suitable for triggen
IN DUSTRIAL su PPLIES ‘ FERRANTI RAD'O c HIP 5V Vollr.:;e vl:‘:guiawrullc TO3 casgegI EDOgm_fA cutpu‘:
102 ""'""".l?:f.:.fa;‘:vrj::‘iggf;;f;;ﬁ‘h““' 20 ZN4I4 £1:23 from 7.5V—15V D.C. input, with instructions  £1.98'
! HeatSink.T03, twisted vane,8" C;qurSVRegu!aerOp
1T AMPLIFIER MODULE BC107, BC B o e eiiiin,.
CONSTRUCTION AIDS. Screws, nuts, spacers, wer. £330 (Al plus Bp p& ,
ete., in small quantities, Aluminium panels 5 wate, 9 volt supply, 4, 8 or 160 speaker, L PaD.
punched to spec. or plain sheet supplied. Fully Guaranteed. Mail order only. Prices include VAT. Please send ¢.w.o t0:
Fascia panels etched aluminium to individual ‘ P. & P. 13p. V.A.T. included. Cheque or
. requirements. Printed cireuit boards—masters, P/O to:

negatives and boards, one-off or small numbers |
Send 6p for list. RAMAR CONSTRUCTOR T. F. J. ELECTRONICS
SERVICES, 20 Shelbourne Road, Stratford- ‘ 15 EASTBURY COURT

S AN0n, W, LEMSFORD ROAD

DEXTER & COMPANY
1 ULVERHOUSE 19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883

ST. ALBANS, HERTS.

FIBRE GLASS BOARD. Jin single sided 2p
per square inch. Double sided 3p per nqunre ‘
inch. Minimum order 50p. H. EE-
MANTLE, 18 Pennine Rond )Illlbrook
Snuthampt-un .

ZIGGY’S 2001
ELECTRONICS Co. Ltd.

RARE BARGAINS

SPECS. MULTIMETER
U4324. Sensitivity 20,000 OPV
DC. Usually high current ranges.
3 amps a.c./d.c. Voltages
AC3 to 900V d.c. 0°6 to 1200V,
Resistance 500 ohms-20-200-
k). - Transmission level
—10 to +12dB. This high
quality instrument has diode
protection. Complete with
test leads, batceries, etc.
PRICE £8 plus 25p post, etc.
MULTIMETER 4313, Similar to above but
special features include 3 amp current range

P.E. SYNTHESISER
KNOB KIT
C lete kit as Feb. issu % post ‘
4;?:5:257;7?1‘5;::;4::“. £3 9‘ free

DE LUXE KIT as above but . post
calibrated for programming. £5 89 free ‘

Inclusive postage and V.A.T. y
“"Solve your communica-
RE-AN PRODUCTS LTD. tion problems with this
Burnham Road, Dartford, Kent ‘ 4-Station Transistor Intercom system (1 master and

£1.99

Tel.: Dartford 20785 3 8ubs), in de-luxe plastic cabinets for desk or wall
mounting. Calljtalk/listen from Master to Subs and
Subs to Master. Ideally sultable for Business, Bur-

gery, Schools, Hospital, Office and Home. Operates
ALUMINIUM SHEET to lndl\‘ld\lal] s‘i{;%&!ﬁ on one 9V battery. On/off nviu:!;. Volume control.
standard packs, 3p stamp for details Complete with § connecting wires each 66ft and
CONSTRUCTOR SERVICES, 20 Shelbourne

other accessories. P.& P.44p.
Road, Stratford-on-Avon, Warwks. | MAIHS INTERCOM (new model)

Fo b no wires. Just plug in the mains for and instrument is housed in metal case with
instant two-way, loud and clear communication. carrying handle. (lllustrated leaflet sent on
COMPONENTS8—assorted packs. Good value Onjoft switch and volume control with lock system. requesc.) ONLY £9-50 plus 25p P. & P

C.W.0. Price £16-40. P. & P. 60p extra. SANWA JP-5D, Diode protected. D C. and

INTERCOM /BABY ALARM | B e S it

£1 or £2 packs plus 15p postage.
B. WILYMAN, 15 Sarsfield Road, Perivale,

0-IMQ. £5-95. P. & P. 20p
Middx. ‘

EAGLE LT700 TRANS., LT44 TRANS.
Qur price 32p each, postage 6p.

ARE YOU HUMBLE ABOUT YOUR
RUMBLE? SP25 drive wheels, 65p plus 5p
P. & P. MP60 drive wheels, 65p plus 5p P. & P,
SUBMINIATURE TOGGLE SWITCHES
—very useful, very small. 5/P, 25p, DP/ST, 33p.
Postage 5p each, over |10, postfree,
SUBMINIATURE MAINS TRANSFOR-

P.E., NOVEMBER, 1967 to present. What
Offers? G.JAMES, 15 Sarsfield Road, Perivale,
Middx.

PRINTED CIRCUITS. Photographic and manu- ot ey S gy S e e B o e MERS. Eagle MT6, 6-0-6, 100 M/A. 80p,
facturing service for both the amateur and Phone. Complete with 66ft connecting wire. ::Is:f;'ll'tfﬁe e s et
professional. Single or multiple boards, 10-day Complete with battery. P. & P. 30p. FORMERS. Eagle Typa. MT260,

delivery. Details: E.M.C. PRODUCTS, 4b

-6
280 M/A, £1-20; MTI50, 12-0-12, I50M
Station Road, Woolston, Southampton. i [Ay

£1:20, MT100, 24-0-24, 100 M/A, £1-20. R/S

types, 13V, 0'5 amp, C. Tapped, £1-06, 16:3V,
£3.46 U- amp, C.T., £1.06. Post I5p on min, size.
DIAMOND STYLI FOR SONOTONE
p ?,”u.“.”nﬁ‘ o :}‘"’.‘c 5”?5 65p plus 5p P. & P. LP/LP,
th this incredible De-Luxe Telepbone Am; P plus ap
LADDERS ;1;,“°;;;du,,;,:,§;m,;hn;, e R FOR_SPEEDY DELIVERY OF THESE
o 0, == 1 75 wuhuuehul‘.}hllgthu handset. A useful office aid. On/ n!glgs csc!’:l‘glc ‘OVNO tcozr?zggss%sl
Carr. ease a off switeh. Volume control. Complete with battery. O, to
-1‘&)2“\52’1‘ 2:3 to‘i:.saiai)rder Lel;ﬂet HOME P.a P. 24p. Full price refunded if not satisfied in 7 LLEEI;TBRL%.Y‘ISC'I'SRECE?' LTD., DEPT. P.E.3,
SALES LADDER CENTRE (PEE2), Haldane, e S g = m:-ONl:’AoTN. ES.
e Dy b, Salop, Tel. 100 KENSINGTON HIGH STREET, LOXDON, w8 | | eate. dd [}k for- Vi berty.
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BUILD A CHORDING PROFESSIONAL SYNTHESISER

AWt vy
g Ny Yy

ﬂ@ﬂﬂ,ﬂ U ew oo uos

QALY

The Synthesiser shown above is.the Dewtron “Apolic”
A.1. which we'sell ready-built to professionals. Believe it or
not, it uses the SAME precision modules as we sell to you,
the Constructor, to build any kind you like. The revolutionary
Modumatrix system of routing makes old-fashioned patching
a thing of the past. VCO-2 voltage-controlled oscillator
module has accurate built-in log-law for chording and other
professional effects. 3.and 4 octave keyboards and contacts.
VCO-2STABLE, PRECISION V/C OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWAVE outputs, 1 volt/
octave voltage control. £22 each or £25 each 2 or more
matched. SHE-1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variable attack, sustain, touch sensitive
playing when used with VCO-2 signals. £15. OFT-1 chording
module £7-50. Modules (except VCO-1) guaranteed two
years.

using newon (Regd. Trademark)
R e

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £8. Voltage-controlled
Oscillator VCO01, £10-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£13. White noise type WN1, £7. Voltage-con-
trolled amplifier VCA1, £10. Voltage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £4-50. REVERB
Module and spring unit £15. V.A.T. 10%, extra.
V.A.T. paid orders over £75.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound

effects!

Ask any of our customers. See our products in the music stores, too. Suppliers of special equipment to leading group.

Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. " Gipsy" G.l. Approved

by the Association of Musical Instrument Industries.

D.E.W. LTD.

Send 15p for full catalogue of our famous musical effects.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

FERRANTI
Z N @1“' 4 Radio i.c.

only £|o32 WITH DATA

WE ARE SPECIALISTS IN FERRANTI
SEMICONDUCTORS
BFS59 ZTX310 ZTX504 Zs170
BFS60 ZTX3I| ZTX510 Z5171
BFS6! ZTX312 ZTX530 Zsi72
ZTX313 ZTXS531 22 Zs174
ZTX314 ZTX550 Zs176
ZTX551 Zs178
2N3055 Z5270

* DIODES *

Z5278

* ZEMNERS *

KSO30A to

KSI180A—

all types 19p

ALL DEVICES TOP GRADE, BRAND ., AND FULLY
ARANT

GU. EED

WE CAN SUPPLY ANY FERRANTI DEVICE. Send S.A.E. for
quotation .

PRICES SLASHED! RCA CA3090Q £3-25; CA3075 99p.
quantity only.

P. E. Triffid. ZTI7YII 24p; 2N1 132 25p.
POSTAGE AND PACKING 10p—Free over £2. Send S.A.E. for
our full price list and data sheet.

ALL PRICES INCLUDE V.A.T.

DAVIAN ELECTRONICS
PO BOX 38 OLDHAM, LANCS. OL2 BXJ

Limited

STEREO c pecoper

HIGH PERFORMANCE PHASE LOCKED LOOP (as in ‘W.W." July '72)
MOTOROLA MCI3IOP

EX STOCK DELIVERY

Specn. Separation: 40dB 50Hz—I|5kHz. Distortion: 0-3%. |/P level:
560mY rms. O/P level: 485mV rms per channel. Input impedance: 50k.
Power requirements: 8-12V @ 16mA. Will drive up to 75mA stereo
‘on’ lamp or LED. Simple to build.

KIT COMPRISES FIBREGLASS PCB

(Printed and tinned), Resistors, I.C., Capacitors, Preset Potm. and
Instructions. Only £3-50 post free + V.A.T.

LIGHT EMITTING DIODE (Red)

Suitable as stereo ‘on’ indicator. For above with panel mounting clip
and instructions. Only 35p + p.p. + V.A.T.

MCI3IOP only £277 + p.p. 6p + V.A.T.

14 PIN DIL SOCKETS. 16p each + V.AT.

NOTE.—As the supplier of the original decoder kit, of which we have sold
literally thousands, our customers can benefit from our wide experience.

Fi-Comp Electronics

BURTON ROAD, EGGINTON, DERBY DEé 6GY

BAKER 12° MAJOR £5-90

30-14,500 cps. Double cone woofer and
tweeter combination. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS.

MAJOR MODULE KIT £12-50

30-17,000 cps. response. Tweeter, crossover
and baffle as illustrated.

BAKER LOUDSPEAKERS

Regent12in. 15W 2880 | Superb 12 in. 20W  £16-50 ’
Group 25 12 in. 25W 28-80 n{&i“gi’,
Group 35 12 in. 35W £9.90 i

Major 12 in. 20W £9:90
Deluxe 12in. 15W £11-00
BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
THORNTON HEATH, SURREY Tel. 01-884 1665
LOUDSPEAKERS CATALOGUE AND ENCLOSURE PLAN 5p

i
—
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Over 150
ways to
engineer a

better_future

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.LE.T. and we’ll send you full details and a free
book. B.L.E.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.L.LE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a
day’s pay, you could quietly turn_yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday 1 received a letter from the Institution informing that my
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained — a
view echoed by two colleagues who recently commenced the course’.
Student D.I.B., Yorks.

“Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects”’.—Student J.A.O. Dublin.

“My training with B.I.E.T. quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold » —Student
C.C.P., Bucks.

AIND OUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There's no surer way of
getting ahead or of opening up new opportunities for yourself. It
will cost you a stamp to find out how we can help you. Write to
B.L.E.T. Dept.BPE06, Aldermaston Court, Reading RG7 4PF.
on the 15th of each n
Agents fur Australia and New Zealand
v and Office Supplics Ltd. Subseripti
onics is sold subject to the following cond

otherwise disposed of by way of Trade at more than the re
mutilated condition or in any unanthorised cover by way of Tras

ns, namely, that it shall not, wit

h by IPC Magazines Ltd., Fleetway House, Farringdon Street, London,
Gordon & Goteh (Afsia) Lid.: South Africa—Central News A
Rate (including postage): For one year Lo any part of the world £

Practical Radio & Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know
= about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareer fora

better future.

e s mCUT OUT THIS COUPONmmS s s s
Tick or state subject of interest.

l Post to address below.
MEGHANICAL Man. Prod.—cont, _ Constructional-cont.
IA._LS.E.(Mech.) O Quality Control [O Building
Boiler Inspect. Salesmanship 0O Building Drawing [J
& Operation O Storekeeping O Build. Foreman []
I C & G Eng. Crafts [0 Work Study O Carpentry &Join. O
C & G Fabricat, [] Works Civil & Municipal
I giese%nEngA B Management [ CE-:ngmm?;-ingL I
ng. Inspection onstructional
Eng. Metallurgy [ DRAUGHTSMANSHIP Engineering O
l Inst. Eng. & Tech. [ A-M.LE.D. O Construction @]
Inst. Motor Ind. [) Designof Elec. Surveyors =]
Mainten. Eng. O . Machines O Institute
Mechanical Eng. [J Die& PressTool _ Clerkof Works [J
Sheet Metal Work ] _ Deslgn O Council Eng. O
I Welding 0 Electrical Geology DI
Pt ilrg)ughtsman~ geauh ﬁng. |
ELE i U} Hydraulics (m]
| ELEGTEDNIG G?AD:I?_UEMS- o Inst. of Builders DI
I AMSE. Elec) O yig S TooiDes, | B R NomsS. o
EE;E’%%SS; Tnet, 8 Tech. Drawing [ Painting & Dec. [J
C &G Elec, Tech. [] RADIO & TELE- Eublicyjens Ll
Computer Elect. [| COMMUNICATIONS _ H2a¢ ngineer. =
Elec. Maths O Colour TV | g““ﬁd.”ra Eng. [
Elec. Science 0O C&G Radio/Tv/ _ Surveving G'
ElectronicEng. [J Electronics B
Electrical Eng. [ C& G Telecomm.
Install. & Wiring [0  Tech. o GENERAL
Meters Prac. Rad. Elec. AgriculturalEng. O
& Measuring (with kit) O Council of Eng, I
Instruments [0 Radio Amateurs Inst.
Exam. [ Farm Science &
MANAGEMENT & RT%’S Servicing o ggg*ﬁ;&ﬁgiﬂt Dl
puC : Repairs FEI. stics
m[t).o. clrlggm O Radio& TV Eng. [J Eract. Maths EJI
Computer Prog. [ Trans. Course [ Pract.Slide Rule O
Electronic Data TV Main. & Serv. O T’Lﬁgg"é\nplicd I
Processing 8] b prbd
potmating. O Attomor T 0 Reseen A
Foremanship O A.M.I: = Su] E ech. CII
Inst. Cost & Man AE oh O] oct Retore > o
1 A{:c‘&g?ﬁan_ts o Auto Engineer. [ \\-‘riliné’ Sl
h?asdégeme;[}jng Q E\li:l%}x_epauEn O Timber Trade ',
Metrication 0 Garagedw' ng. [ University Ent. [J
Motor Trade Man. 0 ~ Management [J
Network Plan.  [] MAA/IMIDipl. 0O
Numerical Cont. [J Motor Vehicle G.C.E.
O%eramong.l = Mechanics (=}
esearc. i@y ipr
personnel Man. (] CONSTRUCTIONAL 580" & ‘A
Planning Eng.  AM.S.E. ivil) LEVELS SUBJECTS
Production Eng. [J° Architecture O Over 10,000

Coaching for many major exams, including

C & G and assistance in ONCIHNC. group passes

| BETTER TOMORROW |
To B.LE.T., Dept. BPE06 SI\IBPE% I
|

Aldermaston Court, Reading RG7 4P

I NAME

Block Capitals Please
ADDRESS ...

I OTHER SUBJECTS

.AGE

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

4

Printed in England by Chapel River Preas,
Ltd.: Rhodesia and Zambia—Kingstons Lid.:
(£2.13.0).

ut the written consent of the Publishers first given, be lent, resold, hired out or
led selling price shuwn on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a
¢ aflixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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BUILD
THE

TEXAN

% FREE TEAK CASE Y

FEATURES:
sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
cial Gardners low field slim line transformer.

:omplnte kits!
New shm design with 6 ICs, IC

H

Fibre glass PC panel. Complete chassis work.

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,

RELIABILITY AND EASE OF CONSTRUCTION.

FACILITIES: On/off switch indicator, headphone socket,

separate treble, bass, volume and balance controls, scratch and

rumble fileers, monnfs:erm: switch, Input selector: Mag. P.U.,

Radio Tuner, Aux. Can be altered for Mic, Tape. Tape head etc.

(l’arc; list Ref. 20 on request). Constructional Details Ref. No,

SPECIAL P. & P. 45p
KIT £28 50 COMPLETE WITH
PRICE FREE TEAK CABINET

within 200 yards - cali and see for yourself.

YOUR COMPLETE AUDIO-ELECTRONIC STORES

More of everything at the right price. All your electronic requiremaents

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

{As featured in “'Practical Wireless'
May to August 1972)

> ";.

PW Tricolour as per

SLIM DESIGN
WITH
SILVER TRIM

Overall chassis size
14} in. x 6in. x 2 in. high

Designer approved kits distributed by Henry’s!

9.5
April/May/June 1973. Parts
list on request (52A).

LOW COST HI-FI SPEAKERS

E.M.L Size I3}in x Bfin and Ceramic Magnet

TYPE 150 6 wartt, 3, B or IS
ﬂlﬂ Post 22p.
TY!E TC Twin cone ver-

sion QTS. Pose 22
TYPE 450 10 watt with twin
tweeters and crossover, 3, 8
or 150hms. £3-50. Post 25p.
TYPE 350 20 watt with tweeter
and crossover, B and 15 chms.

£7.50. Post 28p.

POLISHED CABINETS 150, 150TC, 450 £4- w.
ASSEMBLED IN POLISHED CABINETS (8

Post 30,
HM) y

SERIES 6 Au.mhled 150TC) per pair £16°50. Pns! 70
SERIES 8 (Assembled 450) pe,n"::alrplisﬂ Post 70p. &

TEST EQUIPMENT {:;::;,,,,

SE250B Pocket Pencil Signal Injector, £1-90
SES500 Pocket Pencil Signal Tracer, £1-50
THL!JD Rebust 2 K/Volt, £4'55; with case M'95
TEIS Grid Dip Meter 440 KHz—280 MHz, £13.45 §
500 30 K/Volt Multimeter, £9.25;
with leather case, £10- :
200H 20 K/Volt Muitlrnnl.er. £4.20; with case £4-95
AFI105 50K/V Multimeter, £8:50; with case, £9-50
U4341 AC/DC Multimeter with transistor
tester with steel case, £10-50
TE20D RF Generator | 20KHz—500MHz, £16-50. Czrr 35
TE22D Audio Generator 20Hz—200KHz, £17-50. Carr. 35p
€CI1-5 3in Pulse Scope 10Hz—I10MHz, £39. 00. Carr, 50p
TE65 Valve Voltmeter 28 ranges, £17:50. Carr. 40p
ALL NOMBREX MODELS IN STOCK

ML3 MW/LW
TUNER TO BUILD

Uses Mullard Module.
Slow motion tuning. Built-in

; battery. Ferrite aerial. Overall size 7inx
2fin x 3§in. TOTAL COST TO BUILD £4.85. Post 15p.
All parts sold separately—Leaflet Ne. 6.

“BANDSPREAD” PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF/IF Module. Medium

and Leng Wave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull output, fibre glass
PVC  covered cabinet, car aerial,
Attractive apg_unn:e and performance.
TOTAL BUILD £7.98, p.p.
32p (Bate. 12p)

CATALOGUE

Fully detailed and
illustrated covering every
aspect of Electronics—
plus data, circuits and
information,

10,000 Stock lines ac
Special Low Prices and
Fully Guaranteed.

PRICE 55p Po:

(40p FOR CALLER )
PLUS! FIVE
10p YOUCHERS

Send to this address—
Hnnry s Radio Led. (Dept-
3 Albemarle Way,
Londnn. E.C.l—for
catalogue by post only
Ail other mail and callers
o 303", see above.

HENRY'S
RADIO LTD.

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kc/s BAND-
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and stereo.
There is no doubt about it—
VHF FM gives the REAL sound.
All parts sold separately.

Free Leaflet No, 3 & 7. TOTAL £6:97, p.p. 20p.

Mkl Ef_c,t;der Kit £5:97. Built IC Decoder £6'50, Tuning meter
unit e

Mains unit }nptnonai) Model PS900 £2-47. Post 20p

Mains _unit for Tuner and/or Decoder PS6/12 £3- 15. ' Post 20p. |
|

PA—DISCO—LIGHTING
&

Uhl(': L.r;u'llt_ Rarge-—_l\Nrit; 6 -
phone or call in, etails an J =
demonstrations on request. ﬁ 0 66 . 0
DJ]DL 3 Channel sound te o
t unit, kW, -50 —

D"J{o\kl 3£Ch:nnel Mic (Buile-in) to light,
DJ70S 70 wlu Disco amp/mixer, £49-75 FIBRE OPTICS -
DISCOA 100 watt Disco amp/ LIGHTING * MICS

mixer, “535 EFFECTS - PR
DJ105S 30 watt Disco amp/mixer, £32:25 IECTORS SPOTS
Anti-Feedback Quality Mic., £11-50 MERS
DJ500 50 watt PA amplifier, £43-95 STANDS MIXERS
DJ700 70 wate £52.7: SPEAKERS
D} 1000 100 watt £63-00 Everything for
Group 300 150 watt rms Group Valve PA — Disco —

amplifier, £86°00 g
®Portable discos—details on request FREE wck List
@®Credit terms for callers Ref. 18.

SINCLAIR PROJECT 60 MODULES
—SAYE POUNDS
Z30 £3-57 Z50 £4-37
STEREO 60 £7-97 PZ5 £3.97
PZ6 £6-37 PZB £4.77.
Transformer for PZ8 £2-95.
Active Filter Unit £4.45,
Stereo FM  Tuner £16-95.
ICI2 £1-80 Ql&'s £15 pair.
Post, etc. 20p per item.

PACKAGE DEALS Post 25p
2 x Z30, Stereo 60, PZ5 £15.95
2 x Z30, Stereo 60, P%G £18.00

2 x Z50, Stereo 60, P
Transformer for PZ8
PROJECT 605 KIT

8 £20-25
£2-95
£19-95

ELECTRONIC KITS
Henry's introduce new huge
range of audio and electronic
kits now in stock, ‘everything

supplied, tremendous value,
Detailed list Ref. No. |4 on
request.

IC RECEIVER
ZN414 Radio integrated circuit
as featured in Practical Wire-
less, January, 1973. Article
reprint Ref. No. 19. 10p.

BATTERY TAPE DECK
Garrard 9V tape deck with

heads, etc. As  previously
advermed Limited quantity.
9.50. Post 30p.

LEARN A LANGUAGE
Recorded Cassettes with step
by step phrase books. French,
German, Spanish, Italian. £1.36
Far course, £500 per set of
our.

DISCO SPOTBANK
As illustrated on the front
cover of Practical Wireless,
3Asjari!, 1973. £12.75. P. & P.
p.

HI-FI EQUIPMENT
Warehouse prices with BIG
DISCOUNTS plus demonstra-
nons (for callers) and GUARAN-

24-pa|e dnn:led br
FREE chure No. 17).
% You can nc the savings %

HIGH QUALITY
CASSETTES
The best U.K. low noise tapes
but at 2 special price. “Living
Sound' cassettes meet the
hlgi\an international standard
(IEC94 Fantastic price

savmgs

C60 C90
£1-00 £1-3

57

£2-80
Full guarantee.
Made by EMI
Henry's.

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds, Ideal remote switching and
signalling. Complete with data

and new |.C, circuits.
PRICE PER PAIR £5:90. Post10p.
MARRIOT TAPE HEADS

4 TRACK MONO
or 2 TRACK STEREO

Post paid.
especially for

Erau Heads for above 75
" 2 track mono — H|
lm? edance
43 "' Erase Head lor above 751:

7 SEG & NIXIE TUBES
(Post 15p per | to 6)
XN3, XNI3, GN& 0-9 side

view with data, 85p.
GNP-7, GNP-8 0-9 side view
with decimal points and data,

JO?SF 7 seg. £2 each, £7 per 4
with data.

12 and 24 hour clock circuits.
Ref. No. 31 15p.

MINIATURE AMPLIFIER
5 transistor. 300mW  oip.
Fitted volume and sunsn:lvnt;
control 9 volt operated, £1.7.
each, p.p. I5p.

V A T All prices are exclusive of
10% VAT which must be

added to all orders inc. carr./packing. (Note:

Catalogue is not subject to VAT).

See earlier page of this magazine for
transistors, |.C.'s and Semiconductor
prices. Latest List Ref. No. 36 on request

E & OE

Henry's

EDGWARE ROAD, W2

RADIO
LIMITED

303 Special offers and bargains store
Allmailto 303 Edgware Road, London W2 1BW

QUALITY SLIDER CONTROLS

60mm _ stroke singles and
ganged. Complete with knobs.

5ka, 10kq, 25kQ, 00k,
ZSUkn 500kf. | meg. Log and
Lin. 40p each, 10k@, 25k@,

SOkﬂ. 100k, 250k 0, Log and
Lin. ganged. wp each,

404-406 Electronic Componentsand Equipment01-402 8381 | Ope
354-356 High Fidelity and Tape Equipment 01-4025854/4736 | §9ays a week
309 PA-Disco-Lighting High Power Sound 01-723 6963

{309 closed
Thursday)

All stares open
all day Saturday
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