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The Japanese Qf/

in case you are not familiar

have a Yen 7
/ Our distributors in Japan are telling their
f -t / their customers about the importance
or I | -
»

g

{when soldering |.C.’s and transistors)
of the low leakage of our Model X.25
soldering irons.
Model X.25 -25 watt sellsat £1-75+ P & P 8p VAT18p
P Model G —18 watt £1.95+ P & P 5p V.A.T. 20p
/} Model CCN —15 watt miniature iron £1-95 + P & P 5pVAT 20p

/ .- Ask your usual wholesaler or retailer for Antex irons or
/ if you have any difficulty, send the coupon to us direct.

From radio or electrical dealers, ﬁ

car accessory shops or in case of
difficulty direct from:

ANTEX LTD. FREEPOST
PLYMOUTH PL1 1BR

(no stamp required) Te! 0752 67377

Please send the

Please send the following: .. ~ ANTEX colour catalogus

I enclose cheque/P.0./Cash (Giro No. 258 1000) -

NAME
\ADDRESS . . PE"j
Reg. No. 393594
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*I MADE IT MYSELF”

Imagine the thrill yowll feel ! Imagine how impressed AN
people will be when they’re hearing a programme on a =
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

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

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by
doing actual projects you enjoy -
making things with your own
hands that you’ll be proud to own!,
No wonder it’s so fast and casy to‘
learn this way. Because learning
becomes a hobby! And what a
profitable hobby. Because oppor-
tunities in the field of Radio and
Electronics are growing faster
than they can find people to fill the
jobs!

No mathematics,
no soldering — yet you
learn faster than you

ever dreamed possible.

Yes! Faster than you can imagine,
you pick up the technical know
how you need. Specially prepared

So fast, so easy,

this personalised course
will teach you even if
you don’t know a thing
today!
No matter how little you know
now, no matter what your back-
ground or education, we’ll teach
| you. Step by step, in simple
easy-to-understand language, you
pick up the secrets of radio and
electronics.

You become a man who makes
things, not just another of the
millions who don’t understand.
And you could pave the way to a
great new career, to add to the thrill
and pride you receive when you
look at what you have achieved.
Within weeks you could hold in

by > 4 . your hand vour own powerful
;‘LP-K)_'SW'Pd 1555}“_‘5 ﬁh"“‘ yl:l\{ | radio. And after the course you
BT Un. rf? _U"Eu‘.‘lsd'l‘lls.s"nf‘ € lcan go on to acquire high-
“impf’ G v uild things - powered technical qualifications,
;‘nipeJ[“PeP'!'l ou - enjoy  every  pecause B.LLE.T.’s famous courses
nute ot 1t: i go right up w0 City & Guilds
You get everything you need. levels.

Tools. Components. Even a ver-

Send now for FREE

satile Multimeter that we teach

y}\]\u how to use. A]l\l] incluc)i(ed in 76 page book - see how
the course AT O EXTRA' T

e ARUET And this 1s a course @3Sy itis - read what

others say!

Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you’ll
cnjoy for years. Send the coupon
now. There’s no obligation.

anyone can atford. You can cven
pay for it in casy payments - in
fact you could make extra cash
from spare-time work when you’ve
turned vourself into a qualified man
through B.I.LE.T. training.

POST
TODAY FOR
FREE BOOK

" o

{ll ADDRESS

To: BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY QH| BPE1S
Aldermaston Court, Reading RG7 4PF

Yes, I'd like to know more about your course. Please send
me free details—plus your big, 76-page book that tells
about all your courses.

NAME

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
642

SIMPLY SEND EXACT DETAILS OF
NAME AND NUMBER COPIED FROM
THE FACE OF YOUR ACCESS CARD
AND LEAVE THE REST TO US.

‘DESIGNER APPROYED KITS®

We stock a full range of pro-
fessiona! quality components
as specified for this exciting
project and many prices are
down.

2% M.O. resistors now 3-2p
ea. 5% low noise carbon film
1-8p ea. Cermet presets now

The
‘RING MODULATOR'’ 1.C.

SG 3402N
£1-74 each

MFC 6040

£1-00 each 375p ea. Full range of
Z1) NOISE DIODE o “Foiyescer, - Siyrene.
50 ;’I‘L" ﬁ;ﬁz?a"r_“e'hsa':fiﬂ'°" ites
741’s " 32p each sDuu:;la-liasl;' ﬁf\%‘i‘mi‘:l P‘ZE’:C

ponent/module kits from date
. of publication. P.C.B. for
4p sltamp It.)rlngs the exciting ‘Hutchinson’
atest lists Tone Control Module.
Attractive discounts on quantity purchases.

EAI““ A“nl P.0. Box No. 3, ST. NEOTS

HUNTINGDON PEi9 3|B

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.
All prices subject to V.A.T.

while stocks last

CASED
AMPLIFIERS

Polished wooden cabinet 14 = 13 X
9in with hinged !id containing a
sensitive (20uV) 4-valve amplifier
with tone and volume controls,
giving about 3 watts output to the
7 X 4in  3() speaker. Also a
non-standard single motor tape deck. Easily converted to record
player, guitar practice amp., baby alarm, etc. Supplied in good
working condition with circuit diagram. Mains operated. Only
£3 (£] up to 200 miles, £1-20 over). Special cassettes £1 (25p).
Spare heads 40p. Damaged machines from £1-50 to callers only.
Amplifier chassis, 2 ECC83, EL84, EZ80 £1-65 (35p).

COMPUTER PANELS

Type A: 4 OC35, 4 GETI03, etc., 50p; Type C: 2 OC35, 2 OC76,
6 OC42, etc.,30p; Type D: 4 OC36, 8 GETI03, etc., 60p (Sp each).
Type E: 4 OC29, 4 trimpots, 4 ACY 19, 8 other transistors, 35
diodes, etc. £1 (10p).

Parcel of 12 top quality boards £2 (25p). 7Ib of lower quality
including some broken €2 (40p), 56Ib £12 (c.p.). Boards from 5p
to callers. Pack of boards containing at least 500 components,
including 50 transistors 60p (15p)

71b BARGAIN PARCELS

Hundreds of new components—capacitors, resistors, switches,
crystals, pots, PC boards, etc. OQutstanding value £1-65 (35p).
500 assorted resistors, good selection £1 (I5p); 40 asstd. pots
€1 (25p); 300 asstd. capacitors, all types £1 (25p). Heavy duty
heat sinks 6 X 5 x 3in, weight 3ib with 2 power transistors, 0C36
or INI146A £1 (25p). Large selection of panel meters for callers.
Audio oscillator 50Hz-20kHz, BFO No. 8 £10; RF Signal generator,
Marconi TF144G, 85kHz-25MHz from £12. 741C TO99 or 8 pin
DIL 28p; BC107/9 14 for £1; 2N3055 35p. Veroboard in stock.
Post in brackets, small parts 3p. VAT NOT INCLUDED. S.A.E.
list, details.

GREENWELD ELECTRONICS (PE3)

24 Goodhart Way, West Wickham, Kent. SHOP at 21 Deptford
Broadway, SE8 (next to old cinema). Callers most welcome,
Tel. 01-692 2009.
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MENT. NEW & SECONDHAND MUSICAL INSTRUMENTS,
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES

Announcing our TWO NEW PA/MIXER CONTROL UNITS

) Built for hard work ! M4H
|mPr0V9d range Of In extra slimline easy-fit case. 4.hizh Z, 4 low Z inputs, 4 sets of

U 4 . ! 7 Z :’omrolsé Case LO" % 8" and only 24in
sing grouped pairs of inputs (high and low eep. arr. paid,
Constructor mOdUIES inputs) with individual bass, treble and volume £|8.50 + Y. T.
controls on each pair, plus master controls. These
low-noise units will feed all makes of amplifiers,

S A X (N ENTERTAINMENTS LTD.

FOR DOMESTIC making them ideal for clubs, discos, ete. Standard . M6HL
& COMMERCIA jack sockets, compact design. In strong metal . B "
L cases, All Units guaranteed for 3 years. II;.,'mp\éEs (6 high Z, 6 low Z). Carr. paid

USE

G . VAT
@ HIGH AND LOW IMPEDANGE INPUTS R 27 20 hd
O UELIEATTLE - (0 ] Tour awns uin e % (1448} Tone

New Versions using 3A
“'Plastic Power™ Driver

Transistors now available. controls—I18dB swing. Carr. paid.

@ MASTER GONTROL ON OUTPUT £3-50 +~ VAT
CONTROL UNITS

To meet demand, we have
included a more powerful
module in our well-established
and proven range, All these
power amplifiers are carefully

Mono (as shown). £6.50
assembled, tested and

guaranteed. They offer superb ’ e Carr. 20p.

value for reliability and Stereo. £|5.80
versatility. Carr. 30p.

Two decks, and full headphone monitoring. The unit is mains operated and measures 174in

ISW RMS uses 3 3in x 4in deep and is finished with a smart white on black facia. The gon(rols are: Left/Right

SA35 7 transistors and 7 £4045 deck fader, volume, bass, treble, Headphone Selector and volume. Microphone volume, bass
diodes, Carr. paid. treble, mains on/off,

COMPARABLE TO UNITS AT OVER TWICE THE PRICE, (N.B.—Stereo only has

mic. Input.)
ALNEW ADDITLON |5 THE kaETASTE;I;gT':L“'%;ggE 120 WATT HEAVY DUTY MODULE
R d cl A dri . Th dul ill run from all our
SAS0 at £5-65 OF YOUR ORDER ) oo £ e s e ool w il o
S.A.E. brings Saxon glsgtcol;TC[za'lqlaOnﬁlemploys 4 TO3 can (1 15W) output transistors.

Carr, paid. A rugged, well built unit, capable of equipment and Power output, 120W into 8 ohms
'W RMS out, with all the advantages of Saxon bargains list Freq. response, 20~20,000Hz - 2d8 Module only £|3'90
Amplifier design and quality. Ready now. Input sensitivity, 200mV into 10K (Carr. 20p)
@ 160 watts version Construction, Fibreglass board
with power Size, Bin x 4in X 4in (5in with supply}) Module and

SA 100 makes an ideal 1R oy £27°90  Low distorvon paraliel push-pull power swooly  £]8-95
unit in disco assemblies SOUND AND LIGHT UNITS

A real glutton for work. Reliable OQur popular 3 channel model handles up to 3kW (3,000W) of
tough and compact. || cransistors. £ I 0‘90
6 diodes. Carr. paid.

lighting and incorporates versatile sound control arrangement
to enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and value,

BRIEF SPEC. FOR ALL THREE MODULES 3 CHANNEL UNIT SINGLE CHANNEL UNIT
Freq. 15-40,000Hz + 1dB All modules Includes bass, middle and treble as well as Operates from $~100W amplifiers. Supplied
response o incorporace master controls, 2 amplifier sockets eliminace for bass note operation, is easily adapted for
Distortion  0:2% at IkHz OPEN AND need for split leads. Up treble or mid-range at a
LQoa'dsce . ‘I‘Sml{é ohms g:’l-‘RoC'tJTIT ;c 3=<\Af{ lighting load. £ I 9.75 cost of about 5p. Carr. pd. £8'90
uies. n m B
uiescent FROTECTION, CT::.t:iYO;:.nIShed sceel case.

Noise 55;3(52:4‘5’,\‘/“ ;ZSdB v plus proof
Supply SASO 45/65 against over-
voltage  SA100 40-70V dissipation and COMPLETE AMPLIFIERS

Size 4%in 4in % lin (SA100) faulty inductive c »
4in x 3in x lin (SA35/SAS0) loads in its SE 100 £3490 carr. free
o ) . SAl00 This versatile unit is now available in a black vynide
Circuits, connecting instruction and application data are case and 5o represents even better value than ever
supplied free with al} modules. delivering speech and music powers of up to 100W

RMS and continuous signal outputs of 70W. Two
individually controlled inputs with wide range bass

POWER SUPPLIES FOR and treble controls.
THE SA25/35 & SAI00 AUDIO MODULES
PUA45 Unstabilised supply for 2 SA25/35’s £4-90 SAXON 100 £48:50 carr. free
PU70 Unstabilised supply for one or two SA100 "
. £7-75 carr. 40p ] ‘
PS45 Stabilised module for 2 SA25’s or two SA3S’s v & & 6 ¢ C L] With an RMS output of 120W speech and music, §
MT4S5 Transformer for above, heavy du‘:3-50 carr. free IOOYVd con.lginuous (XD ;Oul’dindividuaﬂy SO
. 0 trolled FET input stages and wide range bass and
MT30 Transformer for unstabilised supp.fczg,snfpc,:::',}ﬂﬁ ® & 3 .SAXON E treble controls, this amplifier has established itself
rectifier diodes mounted £3-50 carr. 20p as a unit offering quality and reliability at low cost.
PS70 Stabilised supply module for one or two SAI00’s LOUDSPEAKERS British made bargains!! 600 Wart 3 colour Light
£4.90 carr. free 12in25W 8/15 ohms €5-95 carr. 30p.  1Sin SOW 8/15 ohm £14-50 carr. Boxes Smart Rexine
MT70 Transformer for PS70 £4:90 carr. 40p SOp. 12in 40W 15,000 gauss magnet system 8/15 ohm £11-50 carr. 40p. finish £15 carr. free.
ALL MODULES ARE BUILT ON GLASS FIBRE p.C. | A.K.G. MICROPHONES )
BOARD AND SUPPLIED FULLY TESTED DIt DHL IDEAL DISCO MIKE ONLY £9-45 (rrp £11:00). S.A.E. for special price list.

Order and personal shoppers to

SAXON ENTERTAINMENTS LTD., 329 Whitehorse Road, W. Groydon, Surrey CRO 2HS

Telephone 01-684 6385 rrice: auoted do not include TERMS OF BUS!NESS

A. T, 10% must be added on to
From 9.30 a.m.-5.30 p.m. total value of order for V.A.T Cash with order (C.W.O.). For C.O.D. please add 35p

TRADE AND EXPORT ENQUIRIES INVITED, axtes. cash by regd. lettar.pisase:

Practical Electronics  August 1973 643
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You'll hardly

be able to

believe your
ears!

Until now, richly satisfying sound has always cost a richly satisfying price.

But not any more! For an almost unbelievable £17-95, you can have
Stereo 21—audio for the connoisseur.

Whatever your taste in music, you can hear it on STEREO
21 the way its composers heard it in their dreams!

Beethoven or Mahler . . . Eilington or Jellyroll
\ Morton . . . Das Nibelung or Jesus Christ

Canyou
really get
sound quality
like this for
less than £187?

YeS you can ! (S:t;perﬁtart.h. .rC?r:JIsoffroné Kiag‘s Colle?ye
- apel or the return of a Beatle . . . every-
Wlth the new thing from a prettily fluting baroque organ
to the newest pop group at full throttite—

STER o STEREO 21 does them all justice!

And have you ever seen a handsomer audio
installation? Compact enough to go in a
university student's bedroom-study, elegant
enough for the suavest penthouse pad in Town,

STEREOQ 21 offers you all the pride of possession
as well as a thrilling musical experience!
Top-quality amplifier, BSR turntable, matching
speakers. Deck and speaker cabinets you simply
wrap round and glue to build. Screw in the ampli-
fier and connect up (all push fit, no soldering
whatsoever), so simple literally anyone can
do it. Except for glue and panel pins, all
parts supplied including  full
instructions—all for £17-95 (plus
the cost of post and packing if
you buy by mail), and—to

round it ail off—a money-

back Guarantee if your
pleasure in STEREO 21 is not
complete!

A/

Just think—in only a few days
you could be glving your ears
the treat of a lifetime-—AND intro-
ducing your envious friends to
STEREO 21!

Personal shoppers and mail order price

£17:-95

Plus £1-50 P&P.
Diamond styli, if required, £1-37 extra

RADIO AND TV COMPONENTS (ACTON) LTD.

21d High Street, Acton, London W3 6NG
n I 323 Edgware Road, London W2
Mail orders to Acton. Terms C.W.0. All enquiries stamped addressed envelope.
Goods not despatched outside U.K.

Practical Electronics  August 1973



VISCOUNT III-

A

/“h

- aboostin the output

VISCOUNT Il now_rgives you an imposing 20 watts per channel—and the price quoted is actually
INCLUSIVE OF VAT!

» The money's important. of course, but not nearly so important as value for money! And that's
something you get in abundance with VISCOUNT Iil. We design it we make it we sell it
direct to you—passing on all the economies that come from cutting out middie-men' That's
the only way you can get so much quality for so little money! l
The unique VISCOUNT Il amplifier, plus the Garrard SP25 Mk 1l deck, plus the magnificent
Duo Type Il matched speakers (or Duo Type Il for a small room) give you an audio instailation
that will prove unbeatagle for listening pleasure! On the brushed aluminium front panel of the
amplifier you'll find all the facilities you need—volume, bass. treble and balance controls. plus
switches for mono/stereo, on/off function and bass and trebie filters. Plus headphone socket on
the back. And the teak finish will harmonise and enhance virtualty any style of interior decor!
The heart-stopping timbre of Tom Jones at his most virile the last lingering harmonics of
a solo performance by Heifetz or Menuhin . the Fathos and the panache of Liza Minelli the
majestic sonorities of the brass band and the elfin subtieties of the virtuoso clavichordist—
hear every nuance with a fidelity that you have never experienced before!

Come and hear VISCOUNT IlI! 1t it's inconvenient to travel, buz b& post in the confidence that
you won't be disappointed (and with a 24-carat Money-Bac uarantee to give you extra
reassurance). Don't settle for second-best!

SPEAKERS: Duo Type Il Size approx. 17in x 104in x &{in. Drive unit 13in x 8in wilh parasitic tweeter Max. power
10 watts 8 ohms Simulated Teak cabinet. £14-00 a pair. £2-20 p. & p Duo Type il Size approx 234in x 114in x 94in
Drive unit 134In x 8:in with HF speaker. Max. power 20 watts. 8 chms. Freq range 20Hz to 20kHz. Teak veneer cabinet

£32:00 a pair ~ £3-30p. & p
STILL ONLY £49 COMPLETE

PRICES: SYSTEM 1
Viscount lit R 102 amplifier
2 Duo Type [t speakers
Garrard SP25 Mk Il with
MAG. cartridge plinth & cover €18:00 + £1 75p & p

£24.20 ~ €1p&p
£14 00 + £2220p & p

total £56-20

Available complete for onty £49-00 + £3-50 p. & p. :
stount 11§

PRICES: SYSTEM 2

Viscount R 102 amplifler £24-20 + €1 p&p

2 Duo Tyé)e Nl speakers £€32:00 + £3-30p & p

Garrard SP25 Mk il with

MAG cartridge plinth & cover £18.00 + £1-75p & p
total

£74-20

Available complete for £65-00 - £4p. & p.

THE TOURIST PUSH-BUTTON
CAR RADIO KIT £6-60

The Tourist PB is suitable for 12 volt 8
working on both negative and positive gl
earth vehicles it covers the full medium o
and long wave bands. It is permeability
tuned and sturdily constructed. Qutput is
afull 2-5 watts into an 8 ohms speaker. But the
Tourist PB will operate into any loudspeaker from
8 to 15 ohms.

Apart from the output stage, which is an integrated circuit, the only other
electronic components 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 components this kit
also contains 2 diamond-spun aluminium knobs, elegant matching front panel,
dial, washers, screws and wire

The Tourist PB can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4}4in deep

* Circuit diagram and comprehensive instructions 55p free with parts

* Fully retractable and lockable car aerial £1-37 post paid.

CAR RADIO KIT EG-SOJ:. & p. 55p
Speaker with baffle and fixing strips £1-65. 23p p. & p.. post free it bought with
the kit. Send stamped addressed envelope for leafiet

If you can solder on printed circult board, you can bulld this push-button car
radlo kit. It's simple—just follow the step-by-step Instructions.

SOUND 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: 191 x
104 x 8ins. Amplitier £31-35 plus £1-65 p. and p
Qutput for 3. 8 and 15 ohm speakers.

£31 '35 + £1:65 p. & p.

August 1973
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RELIANT Mk IV £13-50

*5 Electrically Mixed Inputs. *3
Individual Mixing controls. *Sepa-
rate bass and treble controls
common to all § inputs. *Mixer
' empl%ying FET. (Field Eftfect Tran-
sistors). *Solid State Circuitry. *Attractive Styling.
INPUTS 1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic.
. or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide range of
medium output equipment (Gram. Tuner. Monitor, Organ, etc.). All 250mv
sensitivity. Output 20 watts into 8 ohms (suitable for 15 ohms). Size approx.
124 x 6 x 34 ins
£13:50 p. & p. 60p.

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 cart-
ridge). The heart of Unisound is high
efficiency 1.C. monolithic power chips
which ensure very low distortion over

the audio spectrum
IN-CAR ENTERTAINMENT AT HOME

With this elegant stereo 8 track add on unit, audio
enthusiasts now have the opportunity to extend their
systems to include the playing of 8 track cartridges.
Simply select your channel, by push button, four digital
lamps indicate channel selected. Mains operated

£9:90 ; 2, o,

The Viscount Il the fabulous Stereo 21 and the
Unisound Modules will all accept this unit. simply
connect up.

ALL PRICES INC. VAT
645



SINCLAIR IC12 £2.00

KITS FOR ICII AND IC

o \ TOMORRO
RFFIELD INDICATOR . Except for the power kits and
... 8 Lowft speakers all  items suit bot
v | integrated circuits.
i \.., < DELUXE KIT
Includes all parts for the printed
circuit and volume, bass and treble
i controls needed to complete the
s8N o e & m_or;‘o vrrsion (I-45.I £Ster:o version
J; ax. r -30.
MODE’L FL 30MA 4in - 3iin METER 30uA RM’g. ‘Cl::prgplete with l:;eprnn:ed i3 G GarEd| (O
50 : HA circuit board and 44-page instruction POWER KIT FOR iCl2
uA or 100uA, €2-50. booklet. 2AB\SI“ c;l components Ito cconstruclt a
0-5A power supply £2-27, Also
R.F. FIELD INDICATOR SWANLEY IC TC)MC’RI‘(C’(VV—o suitable Sinclair PZ5 £3-97,
25
I;::eel SFL BSHA' P;'ll;‘eq/uency The World's most powerful IC ggﬁg::cl)TvvFon 1c
ranges @8 © MULTI- amplifier. Similar to the above but A T o
250Mc/s £3. operates at 35V max. supply and 35\‘/“': c°mp°"'"‘|’ ‘£° CONSLEUCTS
METER gives 12W RMS output. Manu- power supply
fac::red for us by a sleadilr_\idserpir: LOUDSPEAKERS FOR ICII
conductor company. Supplied wit 8 oh types. 5% 5
LAGE — iy Model 200H our instructions and a 6-month aas” P
RECORDER 4 20,000 ohm/ guarantee, but no printed circuit. PREAMPLIFIER KITS.
LEVEL SINCLAIR EQUIPMENT Type | for magnetic pickups, mics.
volt, £4.80. and tuners with 3 position equalisa-
It, £4.80 d ith 3 i li
METER tion switd;. P'lg.nzc;J model £I~%0.
% Stereo model -20. Type 2 for
500/:A, 50p o ceramic or crystal pickups. Mono
60p. Stereo £1-20,
SEND S.A.E. FOR FREE LEAFLET
o MULTI- E ON KITS AND TBA65I.
ELEIE METER 229 £3-50 | Stereo 60 (7-80 | 5.pECS AND T-DECS
DYNAMIC = P78 ce.60 | 250 €425
MICROPHONE Model AFU £4-50 | PZ6 £6-40 _Sr-DDE:s f]l.;;
.708I1GN Transformer for PZ8 £2-95, Decy
C 08 n u-Decs A £3-00
Model UD-130.  Fre- Range Doubler Ry (15 16 dil IC
quency response 50- 50,000 ohm/ ! . carriers €120
15,000c/s.  Impedance volt, 1Suh EXECUTIVE £50 IC RADIO CHIP TBA65SI £2.10
High Sen- CALCULATOR The world’s most advanced IC radio
Dual 50K and 600 ohms, sitivity Meter, chip. Contains RF Amp, oscillator,
£4.50. €11-25. PROIJECT &0 KIT £2-50 mixer, IF Amps, wide range A
¥ Qur extremely popular kit contains circuitry and voltage stabiliser.
the extra capacitors, din plugs and With data £2-10, Send S.A.E.for (ree

Allitems advertised in previous numbers of this magazine still available.

There is 10% V.A.T. charge on allitems.

sockets, cables and fuseholder
needed to complete Project 60.

leafler. Kit of resistors, capacitors
and IF filters £1-75 extra.

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

SWANLEY ELECTRONICS
32 Goldsel Road . Swanley - Kent BR8 8EZ

Postage |10p per item. Please add 10%, extra to total cost of order for VAT,
Official credit orders from schools, etc., welcome. Full lists 10p post free.
Send S.A.E. for free 8-page book on IC TOMORROW, ICI2 kits and TBA65I.

Give us sixmonths,

and well turnyour hobby
into 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.

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, buat if you
prefer, send this coupon to: Control Data
Institute, Wells House, 77 Wells Street,
London, W.1.

Please give me further information.

Now CDI can help you find of the world’s largest computer Name —
such a job. A job where you'll be  manufacturers. And we have the Address
responsible for the maintenance experience to know if vou can - T — =
of a computer installation. A job  make it. A ten minute talk with us,
that pays well too. If you're inter-  and you could be on the way to - - — == —_ -
ested in mechanics or electronics  spending the rest of your life with Age * Phone PEB

(without necessarily being a  yourhobby.

01-637 2171

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

CONTROL DATA E{i iR
INSTITUTE

The Training Division of one of the world's

largest Computer manufacturers.
N
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BlI-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

COMPLETE TELEPHONES
CATALOGUE
FREE &

OVER

1,000,000

EX G.P.O. NORMAL
HOUSEHOLD TYPE

TRANSISTORS,
ONLY £1-05 TRANSISTORS IN STOCK DECTIFIERS,
POST & PACKING 45p EACH We hold a very large range of fully marked, INTEGR'ATED
tested and guaranteed transistors, power CIRCUITS,

TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

\ ONLY 27}p

POST & PACKING 164p

transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue.

Siiicon planar plastic transis-
ﬂ tors. Unmarked, untested,
Y 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
BCI107/8/9, BC168/9, etc.
Please state Audio NPN or Audio PNP when
ordering.
ALL AT 500for £330, 1,000for £5-50, 10,000
for £44.

FULL PRE-PAK
LIsTS

TESTED AND GUARANTEED PAKS

4 00 PV | s s 55p
10 Bt St s ¢ ssp
peaRaco)e i e e g
FA 750 Mixed Resistors Approx. ggy
H7 40 y;l‘il;e‘v;::niﬁ;s;s(ors, Mixed ssp
" 2gem it gy

Plastic
? Transistors
in stock, more on way !

NOW IN TWO RANGES

These are 40W and 90W Silicon Plascic
Power Transiscors 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,

P&PIlp per 1,000

OUR VERY POPULAR 4p TRANSISTORS

TYPE “A" PNP Silicon Alloy, TO-5 can.
TYPE “‘B" PNP Silicon, plastic encapsulation.
TYPE "‘E"” PNP Germanium AF or RF

H28 20 OC200/1/2/3 PNP Silicon 55p TYPE "F'' NPN Silicon plastic encapsulation. Range [ VCE Min. IS HFE Min. IS
uncoded TO-5 can | YPE G NPN S Toilar 2 1X300 1-12 13-25 26-50
H30 20 | Watc Zener Diodes, 5 TYRE g PNP g;rf:"' Similar ZTX300 range: 40 wace 22p 20p 18p
Mixed Voltages 6-8-43v  35P fon; ge- 90 watt 26ip 241p 22p
H5 Mixed Diodes, Germ. Gold Range 2 VCE Min. 40 HFE Min._ 40
100 Foxees << Hrarked and - 5P RELAYS FOR o PRESRNES Sl o
Unmarke VARIOUS TYPES . e 7 H B
2 X 90 watt 38ip 36ip 33p
His 30 Iilh:ﬁtsliel?golr;l:ﬂ:?{‘;es 55p P & P27%P Complementary pairs matched for gain at
¢ Y 3 amps. |lp extra per pair. Please state

NPN or PNP on order.

H39 Integrated circuits 6 gates
10 BMC 962, 4 flip flops BMC 945 ssp
H40 8FY 50/2, 2N696, 2N1613,
20 NPN Silicon uncoded TO'5 353P
H41 BD131/8D132 Complemen-
2 tary Plastic TransiStors 55P

UNMARKED UNTESTED PAKS

Our famous Pl Pak is still leading
in value for money

Full of Short Lead Semiconductors and
Electronic Components, approx. I70.

INTEGRATED CIRCUITS. We stock a
large range of 1.C.s at very competitive prices
(from 11p each). These are all listed in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available,

Bl Germanium Transistors A This fancastically detailed conversion cal-
50 PNP, AF and RF 55p We guarantee at least 30 really high culator carries thousands of classified

B66 |50 Germanium Diodes quality factory marked Transistors references between metric and British (and
Min. glass type 55p PNP and NPN, and U.S.AY) measurements  of length, area,

volume, liquid measure, weighes, etc.

a host of Diodes and Recti- Pocket Size, 15p, Wall Chart, 18p.

fiers mounted on Printed
Circuit Panels. Identifica-
tion Chart supplied to
give some information

-T:}] Trans. manufacturers’ re- F
200 jeces all types NPN; PNP, 55P
Sil. and Germ.
B84 Silicon Diodes DO-7 glass
100 2o o S k300 onses”  55p

LOW COST DUAL IN LINE L.C.
SOCKETS
14 pin type at 16§p each } Now new low

B8 |(Q 5i!. Oiodes sub. min. on the Transistors. :
ING 14 and INP9I6 orpes 55p Picsss sk (arPak P1. Orly 359 8 16 pin type at I18p each J profile type.
B8s Sil. Trans. NPN, PNP I1p P & P on this Pak.
R A 55p BOOKS

2N706A, BSY95A, etc.
Heé 250mW. Zener Diodes
4 DO-7 Min. Glass Type 55p
HIi5 Top Hat Silicon Rectifiers,
30 Job R Mies volts 55p

We have a large selection of Reference and
Technical Books in stock.

These are just ewo of our popular lines:

B.P.l. Transistor Equivalents and
Substitutes: 40p
This includes many thousands of British,

A CROSS HATCH GENERATOR
FOR £3.85 111

YES, a complete kit of parts including Printed

3 0 Circuit Board. A four position switch gives A
His |5 Fn’;':e:;’:‘:é“ar: uPi:skvga(a SSP X-hatch, Dots, Vertical or Horizontal lines. ¥As"?":§”';";?":,’"’lc'\2 %S'“"’a'.e"“‘
el Ee Integrated Circuit design for easy construction e lire Hadio Valve & Transistor
supplied Data Book 9th Edition: P & P23jp. 7Sp

and retiability. Thisisaproject in 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
L.F. stages of your existing FM Radio or Tuner
Unit. A tell tale light can be connected to
show the presence of a Stereo transmission
and correct operation of the Unit.

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 36{p.

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.

—

-------\

’Please send me the FREE Bi-Pre-Pok Catalague.

Hi7 3 amp. Silicon Stud Recti-
20 fiers, mixed volts ssp
H20 BY126/7 Type Silicon Recti
20 fiers | amp. plastic. Mixed 55P
volts
H34 Power Transistors, PNP,
I3 o PR Sicon 1023 55p
Can

INAIE e - oo e e e ot o Gt e

MAKE A REV COUNTER

FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsuiated block will turn
any 0-ImA meter into a
linear and accurate rev.
counter for any car with
normal coil ignition system.

MINIMUM ORDER 50p. CASH WITH ORDER
instructions and g PLEASE. Add I1p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAG

1 1 Supplied with necessary
[ Lwritten guarantee.
£1°10 eacn ‘ : ; T T 1T 1 1
2 Tn DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
B b TELEPHONE: SOUTHEND (0702) 46344 .
No. 820919 ¥

Co. Re
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A DEXTER

DIMMASWITCH

AELOWS COMPLETE

e

" fe. P
‘ k]

o

uicmmc 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
B600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppfes-
sion. 600 watt £3.52 Kit form £2.97

300 watt £2.97 Kit form £2.42
Ali plus 12p post and packing

Prices include VAT. Please send c.w.0.t0:

DEXTER & COMPANY
1 ULVER HOUSE 45 SUPPLIED

TO H.M. GOVERNMENT
DEPARTMENTS, HOSPITALS,
LOCAL AUTHDRITIES,

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883 2

EX COMPUTER PC PANELS

2 x 4in packed with semiconductors and
top quality resistors, capacitors, diodes, etc.
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

68,000u 16V, 44 x 2in dia. 25,000u 25V,
20,000, 30V, 5,000« 90V, 35,0004 ISV,
8,000u 55V, 44 x 3in dia. 50p (ISp).
15,0004 15V, 10,0001 35V, 44 x 2in dia. 30p
(10p). 12,000 25V wire ends I5p (S5p), 12
for £1-50 (15p).

20A DIODES 4 for £1 (7p)
3A DIODES 4 for 50p (5p)
8 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 (Sp)
SUB-MIN. CO-AX. PLUGS s
& SKTS. 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)
QH BULBS I2V 55w 50p (5p)
PAPST EXTRACTOR/BLOWER FANS
100 c¢fm 4} - 4} 2in. £3-50 (28p)

Postage and package shown in brackets.
Please add 10% VAT to prices.

KEYTRONICS
(Mail Order only)
44 EARLS COURT ROAD
LONDON w8
01-478 8499

-N-T-E-R-L-0-C-K-I-N-G

Newest, neatest S BIZES
system ever ALL INTERLOGK
devised for storing small I
parts and components:

resistors, capacitors, diodes, transistors,
etc. Rigid plastic units intertock 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) (Sins < 2}ins %
2}ins). £1-25 DOZEN,

DOUBLE UNITS (2D) (Sins  4}ins X
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 (6DI) £3-10 for 8.

PLUS QUANTITY DISCOUNTS!
Orders £6 and over DEDUCT 59, in the £

Orders £10 and over DEDUCT 749 in the £
Orders £20 and over DEDUCT 109, in the £

PACKING/POSTAGE/CARRIAGE: Add 35p
to allordersunder £10. Orders £10and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES

Please add 10° V.A.T. to total remittance

lvaﬂ” (Dept. PEB) 124 Cricklewood
Broadway, London, N.W.2

LIMITED Tel. 01-450 4844

mixers, filters and tone controls.

\.

Subjects already

covered by Circard.

1. Basic Active Filters.

2. Switching circuits : Corparators and
Schmitts. 3. Waveform Generators.

4. AV Measurements. 5. Audio Circuits : preamplifiers,

Subjects to be published during the year.

6. Power Amplifiers. 7. Constant Current circuits.
8. Opto-electronics. 9. Basic Logic Gate circuits.
10. Astables. 11. Micropower circuits.

12. Wideband Amplifiers. 13. Alarm circuits.

14. Pulse Modulators. 15. Digital counters.

‘Collect Wireless World Circards. \
And build a valuable dossier on
circuit design.

other single source.

*Tick as required

Address

Circards is a new and comprehensive system, launched
by Wireless World, to provide professional engineers
and enthusiasts with valuable up-to-the-minute data
on circuit design. Data not available from any

Circard sets come in wallets and cost £1 (£1.15

overseas) per set. A subscription to Nos, 6-15

costs £9 (£10.50 overseas) — sets published monthly.

Start your personal dossier on circuit design by
completing and returning the coupon below.

- Em SR T R D SR G D SR D GBS D D S e

To:J. Rider, Wireless World, IPC Business Press
Limited. Sundry Sales Dept, 33 Bowling Green Lane,
London, ECIR oNE.

Please send me set no(s) .. . o @ £1 (£1.15 0fs) €ach
O

I wish to subscribe to set Nos. 6-15 @ £9 (£10.50 0/s)
I enclose cheque/money order for £ ... Oo*

B 1 s V= OO OO

[EPSIES SN

648

Company registered in England. Registered office: Dorset House,
Stamford Street, London SE1 gLU. Registered No: 677128
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MTRON
kits are so
absorbmg

Some wives are finding

AMTRON electronic kits a little

upsetting! Once the man of the
house gets involved in building
his four-phase stereo
amp, he does tend to
forget everything
else!

AMTRON produce a Prices range from £1.10

varied range of 200 to £80.

electronic kits which include Next time the “‘little
Power supplies; L.F. instru- lady"’ starts to complain,
ments; tuners; receivers and try buying her a kit, and
I1.C. digital equipment. before you know it she'll be

Kits are sold in attractive an AMTRON enthusiast too.
blister packs which contain
solder and full instructions.

Trade & Education enquiries welcome

AMTRON U.K. LTD. 4& 7 CASTLE STREET, HASTINGS, SUSSEX. TEL: HASTINGS 2875
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IMAGI"ATIO" I 335-337 HIGH STREET, CHELTENHAM
® GLOUCESTER. Tel 54303
K it com p I'ises Please Note: Add 10% V.A.T. to order total including post. packing and insurance. All goods

EV E RYTH l N G e new and manutacturer guaranteed. Post, packing and insurance in brackets
Spatronic PBBC Mains 8 Track Cartridge Playback Unit. B.S R. chassis, encased and wired to
Case, of:] b|eS, lssed existing stereo system, £11 (45p).
. B8 S.A. T145 Unit As above but chassis only (wired). £8-55 (40p).

COI| connectOI’S, 8.5.R. C114 Mini-changer fitted X5H Comp. Cartridge. Unit fitted with 184V overwind on

('H motor for mono amplifier. £3-9¢ (50p)
SI|Icon g rease, B.S.R. Model MP80 Single Ptay Turntable Untt (chassis), £8-50 (70p}
8 8.5.R. Model MP60. As above but fitted G800 Mag. Cartridge. £11-50 (75p}.

5 pag e Many bargain B.S.R. Auto Units for callers only at £5 to €8 plus V.A.T

e < Garrard SP25 Mk 3 Single Play Turntable Unit (chassis) £10-25 (75p)

|nStrUCt|o n Garrard SP25 Mk 3 mtegd plinth and cover, wired ready to play. £18-75 (35p)

| fl .t Garrard 2025 T/C fitted KS40A Cer Stereo Cartridge {chassis). £7.85 ({75p)
eariet. Spatronic P1 Plinth/Base, Solid Afrormosia for above decks. £2:10 (30p}.

Spatronic C1 Cover to it above plinth (most are tinted), £1 (3p).

Garrard AP76 Single Play Trans. Turntable {chassis), £19-50 (95p}.

Garrard Zero 1 Single Plar Trans. Turntable (chassis). £34-50 (£1-20)

Spatronic P2 PtinthvBase. Sofid Afrormosia tor above decks, £3 (35p).

Spatronic C2 Cover to tit above plinth (most are clear). £1-80 (15&)

Spatronic E2 Equipment Cabinet designed for the B.S.R. C114 Mini-player To house either
a Mono Piayer or the Mullard Unilex. Ask for teaflet. Systems on parmanent demonstration
hera.

Mullard Unilex Stereo Modules and Control Panel (complete). £11-30 (75p)

Acos GP93.1 Stereo Crystal Cartridge. Exc. many amplifiers, £1-30 (5p)

B.S.R. SC5 high quality Ceramic %ean Perfect tor Unilex, Dulc and many other ceramic
input amplitiers. £1-75 é&p).

Goldring G800 Magnetic Cartridge (very special otfer}, £3-9¢ (20p)

Jap NNS5 5in Cer. Magnet Speaker. Pertect for cassette ext. 8 obm. £1-10 (10p}

Electro-Acoustic 8RM 8in Cer. Magnet Speaker. State 8 or 15 ohm. Also Single or Dual Cone.
Singte, £1-90; Dual, £2-15 (25p}.

Electro-Acoustle 10RM Cer. Magnet Speaker. State 8 or 15 obm. Aiso Single or Dual Cone.
Single, £2-25; Duat, £2-55 (28p)

Celestion PS12T/C 12in Dua!l Cone 20W Unit for hi-fi or good quahty P-A or Discotheque
Many cabinets for callers, €8 (65p}

Goodmans 12P Disco/P.A. Speaker. 8 and 15 ohm heavy duty, £10-58 (65p)

Dulci Model 207 7 + 7W R M S. Stereo Amplifier, £15-80 (60p).

Kyoto Model S2000 10 + 10W R M.S. Sterso Amplifier, £23-90 (75p)

Kefetron KSA700 7 + 7W-R.M.S. Stereo Amplifier, £22 (70p}

Keletron KSA1500 15 + 15W R.M.S. Stereo Amplifier, £29 (80p)

Kelatron KS4 Two Speaker System, 4W RM.S . BW music. Size' H. 1lin, W. 6in. D. 6in.
Freq. response 70-15,000Hz Each £7-30 (75p).

Keletron KS6 Three Speaker System, 6W RM.S . 12W music Size H 150, W &n. D. 7in
Freq. Response 60-19.000Hz. £9 (85p)

Keletron KS8 Three-Speaker System, BW RM.S . 16W music Size H. 19in. W 10in. D. 9in.
Freq. response 40-13,000Hz. £11-75 (35p).

SPHANRITE WINDSCREEN WIPER

Electronic Ignition Kit
onlyIE9R5 DELAY KIT

Complete kit of parts including drilled and tinned fibreglass printed

Fascinating to build. Fantastic improvement to your car's circuit board.

performance. Complete Capacitive Discharge Iignition system, The unit provides intermittent wiper operation with a delay up to
fully proven, components fully guaranteed. Printed circuit approximately 60 seconds which can be varied to optimise visibility in
design. All metalwork drilled ready Fitted to car in 15 conditions of light rain, spray, etc. The original wiper switch overrides
minutes when built when normal operation is required.

e Sustained peak performance. e Up to 20% fuel saving. 8uitable for most British cars

¢ Instant all-weather starting. Faster acceleration, higher . inc. VAT

top speed. e Suitable for all engines up to 8 cyls. e Longer £2 86 and P.&P. ESSEX X'RAY BU LTB
spark [_)lug life. e Longer battery life. ¢ Contact breaker Cash with order 57 THEYDON PARK RD.
burn eliminated. o Purer exhaust gas emission. THEYDON BOIS, EPPING, ESSEX CM16 7LR

A new development from the manufacturers of Gunton ignition. Price: £9.35 inc
V.AT and postage. {12 volt only. State Pes. or Neg. earth). Ready built unit aiso
available £11.55 inc. VAT and postage. GUARANTEED 5 YEARS.

- N I I I -
ORDER NOW 1o: ELECTRONICS DESIGN ASSOCIATES,

IBZ Bath Street, Walsall WS1 3DE. Phone: 33652 I

Please send me one SPARKRITE Kit complete. | enclose
P O./Cheque for £9:35. Or for ready buiit unit £11-55.

o
I ADDRESS I

I (Live near Walsall? Call in for an actual workshop
demo. It really is convincing)

PEaI
S ey N BN R S

LIQUID WHEEL AND
CASSETTE PROJECTORS

Specially designed for discotheque
lighting this machine uses a
300 watt power cooled bulb that
\_has a two-position intensity switch
combined with a long lamp life
protection circuit. An image
up to 20ft across can be
projected in a darkened
room at a distance of 35ft.
Cassette machine (illustrated)
will take a range of cassettes
including moire patterns. The
liquid wheel machine will only
accept liquid or crystal wheels but
gives a more vivid effect.

Price (cash “with order) liquid wheel projector £33'95;
cassette projector £36°95.
Supplied compiete with one effect post free.

M.V. AMPLIFICATIONS
ORCHARD MEADOW, UFFINGTON ROAD, STAMFORD, LINCS.
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THIS IS THE FIRST PAGE
OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES

AC107 022  sDI62  0.37  BCI48 011 BLI37 050  BF1s8 044  0OC19 039 054 0-51  2N4059 0-11
22 ADI6I & BCl49 013 BD138 055 BFI94 013 0-70 5 055 2N4060 013
ADIGXMP) BCLG0 020 BDI34  0-61 BFl45 013 0-42 0-16 2N4061 0-13
061 BCIO1 0-22  BDI40 068  BFISE 016 0-48 2N33914 0-18  2N4062 013
0- ADT140 0-55 BClo2  0-19 BD155 0-88 BF197 018 062 2N3392 0. N4284 019
b AFLI4 0:27  BCI3 031 BDIT5 066 BF00  0-50 0-42 0186  uN4u85 019
b BClod  0-33 BDI76  0.68 BEF22: 1.05 0-28 0-16 2N4286 0-19
3 BCL37  0-20 BDITT 072 BF257  0-50 0-55 0-19  2N4287 0-19
. BCISK 013 BD178 072 LF258  0-66 0-56 0-23 2N4288 019
i BCIGY 013 BD179  0-77 Bi259  0-84 0-48 0-23  2N4280 0-19
0- BC160  0-50 BDIRO 077 2 0-81 0-55 0-31 290 018
- LCisl  0.55 BDI8S  0-72 63 0.61 0-22 0-46 291 0-19
P BCE6T 013 BD186  0-72 0 039 0-27 017  2N4292 0.19
< 0 BCI68  0-13 BDI187  0.77 1 033 017 017 uN4203 0-18
0 Bt‘ltj‘d 0-13 BDI8R  0-77 0.88 0-14 0-31 0.13
018 BCI70 013 D189  0.83 0-39 (11 0-31 0-35
017 BClil o 0-18 BDI190  0-83 0-39 0.11 0-83 0-36
0-22 BD195 094 BFWIO 0.66 018 0-10 0-44
0-22 BD196  0.84 BFX2% 030 0-16 0-11 0-55
0-22 BD197  0-88 0-24 0-17 0-11 0-48
0-27 BD198  0-99 0-33 017 0-12 28302  0.48
0-22 BDIYY  1.05 0-24 0-28 0-11 28303  0-61
0-22 BD200  1-06 0-27 0-17 0-10 28034 077
q’ 0-22 BD20s  0-88 0-24 017 0-12 28305 0-93
0-27 BD20S  0-88 0.22 0-17 0-08 0-93
QO 0-16 BD207 1.08 0-22 0-17 0-10 0-83
: 0-22 L 105 0-22 0-22 0.10 0-62
0-27 1.10 0-18 0-22 0-10 0-48
q, 0-31 0-27 0-94 0-22 0-31 0-46
~ 0-31 0-50 017 0-22 0-58 0-62
0-19 0-77 0-17 0-28 0-38 0-77
Q 022 077 017 028 031 077
_ 019 0-50 0-17 0-28 0-31 0-77
0-22 0-55 B8Y27 0-17 0-28 0-33 27 077
Q.) 0-24 0-50 BBY28  0-17 0-31 0-31 28701 0-46
L g 0-22 0-55 BSY29 017 0-31 0-30 40361  0-44
0-24 . 0-61 B8Y38 0-20 0-28 UN4058  0-13 40462 0-50
1y { 0-22 BC212L 0-12 0-50 B8Y39 0-20 0.28
028 BC213L 012 050  BSY40 081 0-39
@] 0-22 BC2I4L 0-18 077 BSY4l 031 0-44 DIODES AND RECTIFIERS
0-22 - 0-53 BSY9S  0-14 0-48
0-22 - 061  BSYusa 0-14 0-48 009 BYI33 0238 0al0 039
0-22 H 0-81 Bulos 220 0-44 0-09 BYI64 055 v 0-08
Q 0-18 H 0-66 CllLE  0-55 0-44 0-09 BY X38/30 0-08
m 0-20 - 0-44 C409 033 0-22 0-10 0-48 0-08
0-21 8 044  C407 0-28 0-46 011 BYZID 0-39 0.08
Q 0-39 - 0-44 (424 0.22 0-14 011  BYZil 033 010
¥ 0.31 b 0-44 Cavs 0-55 019 0-23 BYZ12 0-33 0-07
0-31 : - 044  Cazs  0-39 0-33 0-24 0-07
023 BCIZ 013 - 024 C4u8  0-22 0-30 0-16 0-08
® 0-23 BC134  0-20 - 0-24 441 033 0-21 013 0-07
:» 0-31  BCI3 013 . 089 Cad2  0-33 26302 021 0-18 0-08
018 BCII6 017 H 039 Cadd 0-39 26303 021 BAlsG 015 0-08
4] 0-20  BCI3T 017 0-66 0-33 €450 024 0-27 BY100 0-17 0-08
030 BCI39 044 0.72 0-33  MATI00 0-21 0-44 BY101 013 (0A9] Eq.) 0-08
s 0-42 BC140  0-33 0-88 0-33  MATIOL 0-22 0-39 BY105 019 0-08 0-08
0-53 BCI41 0-33 0-55 033 MATI20 021 0-38 BY(14 013 CGHS) 0-07
: 0-53 Bel4e 0-33 0-86 0-44 MATI2I 0-22 0-22 BY126 018 (QA70-0A79) 0-07
o 0-42 BC143  0-33 0-72 0-44 MPi7102 0-48 018 BY127 0-17 0-07 0-07
D149 0-55 BCI4S 0-50 ¢ 0-44 0-28 MPF104 0-41 0.20 BY[28 017  0AD 0-39 0-11
I ADI6L 037  BC147 011 BD136  0-44 0-33  MPFI05 0-41 0-18 BY130 018 OAJSL 023 18931  0-07
sy NEW GOMPONENT PAK BARGAINS S0 UL A THE NEW $.G.S. EA 1000 AUDIO
Y e Mized Elecironic Components *
No. Qty. Description Price Resistors, capacitors, pots, electrolytics AMP MODU LE Guarantee
Q C 1 250 Resistors mixed values approx. (count by weight) 0-88 pusiicoilgniuaranyuiherfuse il msy
C 2 200 Capacito:s mixed values approx. (count by weight) 0-58 Appru:\mm)(ely I in weight.  Price
C 3 50 Precision Resistors 1% mlxed values .. . 0-55 including P. & P. £1-85. a
C4 76 4th W Resistors mixe« preferred values 0-58 ENCEPTIONALLY GOOD VALUE
C5H 5 Pieces assorted Ferrite Rods 0-88 R.M.S
Ccé6 2 Tuning Gange. MW/LW VHF 0-55 e
c7 1 Pack Wire 50 meters assorted colours 0-56
C 8 10 Reed 8witches 0-55 BRAND NEW ONLY
cs 3 Micro Bwitches . 0-58
C10 15 Assorted Pots & Pre-Sets : 0-55 POST OFFICE £2-89 each
c11 5 Jack Bockets 3 X 3:5m 2 x Standard 8witch Typea 0-55
C12 40 Paper Condensers preferred types mixed values 0-56 TY PE TELE-
Cl3 20 Electrolytica Trans. types . 0.55 Module Tested and Guaranieed.
Cl4 1 Pack assorted Hardware—Nuts/Bolts, Gromets. etc. 0-55 PHONE DIALS | «tv. 1-9£289; 1025 £2.51 Price each. Larger
Cl5 4 Mains 8lide 8witches, full POINT - 0-88 quantities quoted on request, Fullh‘}or-upd}lalmm;
C16 20 Assorted Tag Stripe & Panels . 0-88 and complete technical data rupplied free with eacl
C17 10 Assorted Control Knobs . 0-55 ONLY 83p each module or available separately at 10p each.
C18 4 Rotary Wave Change Switches 0-56
C19 3  Relays 6—24V Operating . .. . 0-56
c20 4 Bheeta Copper Laminate approx. 10in x 7in . 055
Please add 10p post and packing on all component packs, plus a further 10p SYS I E M 1 2 S I E R E

on pack Noa. Cl, C2, C19 and C20.
Component Liste for mail order available on request. . Q .
Each Kit contains two Amplifier Mod-

— les, 3 watts RMS, two loudspeakers
Plus much more :ISeghmv;, the pre-ar‘:ivpliﬁer, trans- '
former, power supply module
Send n0w fﬂl‘ the frc:nt ;;anel and other acces-
sories, as well as an illus-

BI-PAK “com ponent trated stage-by-stage instruc- ONLY

tion booklet designed for the

] :
b b FREE
catalogue e 3 [ 7 -7, e

5p to cover postage, etc. request.

NOW:-TURN OVER FOR MIORE FANTASTIC OFFERS
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NEW LOW PRICED TESTED S.C.R.’S | KING OF THE PAKS  Unequalled Value and Quality g&‘l“rf’“ CESTEDISEXICORDUCIOR S, -
PIV B
g . N £p
;g ;go ;’20 220 :go 220 R NEW BI-PAK UNTESTED 20 R’ed apot transistors pnp .. 0-86
iATos  Oas Om 83 Oa dw 070 SEMICONDUCTORS 3 00T txpe transistors o PP 058
34 TO66  0- - - 0.52 063 077
A TO66 034 052 054 082 075 088 ) 2 t&la;cshed '.ran:lutors 0L44/4.>/8|/81D 0 55
5ATO6: 034 082 054 082 075 0.88 Satisfaction GUARANTEED in Every Pak, or money back. 4 0070 transistors . -55
7ATO48 0-52 055 0-83 074 085 0.99 . 3 G158 ranmators pp high - ggﬁ
104 TO48 056 064 0.7 083 107 1-32 Pak No. Description Erice 4 AGL2G transistors pnp i - 088
‘1’3: ¥gjg ‘ljgg ?gg ggg igg 1-38 :gg U 1 120 Giass Sub-Min. General Purpose Germanium Diades 0-55 7 OCAIL type transistora 038
U 2 60 Mixed Germanium Transistors AF/RF . 0-55 J 35;;/&;% !rér)!nstlors . ! 0-56
T 5 O f M . = . 2 k omplemen nry pa rs
S". REC‘.S TESTED U3 75 (‘ennau!um v(iold lvdonded Bub-Min. like 0AD, OA47 0-55 prplnpn .. 0-56
e T e U 4 40 Germanium Transistors like OU81, AC128 0-55 3 AF116 type tranumtoru 0-55
300mA 750mA 14 154 34 108 304 U 5 60 200mA Sub-Min. Silicon Diodes = 0-55 3 AF117 type transistors .. 0-55
D07 8014 na»ndmh 8010801080324 - - 3 OC171 H.F. type transistor 0-55
mololod] 0:06. 0°05-5 00870165 0/231 005 U 6 30 Sil. Planar Trana. NPN like BSY054. 2N708 0-55 2 ON2996  Bil. Epoxy  iransistors

100004 007 008 015 018 0-26 083 U 7 16 Sil. Rectifiera TOP-HAT 756mA VLTG. RANGI up to 1000 0.55 ““mixed colours ' . 055

jgg g:gg g_'}g 8:8;/ g_ég g-gg gﬂ }-;g U 8 50 8il. Planar Diodes DO-7 Glass 250mA like 0A200/202 0-55 2 GET880 low noise Germanium

500008 018 011 056 038 0.50 .05 U 0 26 Mixed Voltages, | Watt Zener Diodes 055 B Ui o 6 B o g'_gg

800 0-11 018 012 0-28 0-41 081 220 U10 20 BAYJ0 charge storage Diodes DO-7 Glass 0:55 4 MP.\DT 85 % MAT 100 & 2 x MAT
;033 012 g-gﬂ 016 g:&a 0.51 0-70 2.75 ULl 25 PNP 8il. Planar Trans. TO-5 iike 2N1132, zwgm 0-55 120. . o .. 056

- 2 083 083 — UI2 12 Silicon Rectifiers Epoxy 500mA up to 800 P1V 055 3 MADTS2 x MaT 10181 X wr

_ TRIACS ZENER DICDES U,” 30 PNP-NPN 8il. Transistors 0C200 & 28 104 0-55 4 OCi4 Germanium transistors A.F. 0-56
VBOM 24 6A 104 [400mW  (DO-7  Case). 114 150 Mixed Silicon and Germanium Diodes 0-55 4 AC127 npn Germanium transistors 0-66

T(!M T(£)~fi!i T0£-48 range 2-33\. 15p each. | U1d 25 NPN Bil. Planar Trans. TO-5 like BEY 31, 2N697 0-55 20 gKTO”a““M“‘ A IF. coded. . 0-59
P £p p |19W (Top-ilat), " ; - 10 04202 Slticon diodes sub-min. 0-55
100V 33 85 2 12 sy, 20‘9 e:ch. ”;8%3 Uls 10 3 Amp 8ilicon Rectifiers Stud Type up to 1000PTV 0-55 8 0A8) diodes. . 0.55
gon\i 55 66 99 (30-10  sStud), range U17 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 0:55 15 ING14 8ilicon diodes 7501V 7umA 0-58
400V 77 83 1-21 |33V, 83p each. U8 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 0-55 8 049 ‘-e"nam"m diodes sub-min g
—— e Uiy 25 Bili NPN Trausi n Y N INg -6
oy 10 amp POTTED o I; 11 icon NPN Transistors like BC108 ] 0-55 9 104 600 PIV Silicon rectifiere
ForR  Usg  wirn | BRIDGE RECTIFIER 5 Amp Silicon Rectiflers Top llat up to 1000 PIV 055 18425k 086
TRIACS on heat sink. U2l 30 AF. Germanium Alloy Transistors 21300 Series & OC71.. 0-55 2 Bilicon power rectifier BYZI3 .. 056
BT (eED (V) qoth 100P1V. 99p each U238 30 MADT's like Mz Series PNP Transistors . 055 3 B e BIEHRE o
NEW LINE U.'.’-t 20 Germaninm | Amp Rectifiers G M Series up to 300 P1V 0-55 7 Bilicon switch transistors 2N708
FREE Plastic Encapsulated L2525 300MHz NPN Silicon Transistors 2N708, B8Y 27 0-55 npn e 0-55
O R ol 25:\:3»&1;19023:;::3:3}. U2h 30 Fast Switching Silicon Dindes like IN914 Micro-Min. 0-55 S 3”':;‘7’1" wwitch transintors 2N708, ovas
own choice free with | |00y RMS biigiod 12 NPN Germanium AF Transistors TO-1 like AC127 0-50 3 prp thlicon tranaistors 2 x 2N1131,
orders valued £4 or over. | 300\ RMS Blp each 10 1 Arip SCR's TO-5 can, up m 600 PINV CR$1/25-600 115 1 x 2N1132 . .. 0-56
Size 15mm x 6mnni. 15 Plastic Silicon Itanar Trans. IN2026 0-55 2 Kilicon npn transistors 2N1711 .. 0-55
g%g;n THRE,;'}{SITS‘FI‘glAzg NITONCTION 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0-55 ! s‘l‘,lggl\l,i anp(nco’lterain;;t)ors SRR 055
COded and Guaranleed TRANSISTORS 25 Zener Dl‘mles 400mW DO-7 case 4-18 volts mixed 0-55 3 Silicon pnp TO-5. 2 x 2N2004 &
Pak No. BQVT | eplacement for 15 Plastic Case 1 Amp Silicon Rectifiers IN4000 Serien 055 | s )leéi 2;{6"2; e T 8'22
B 209 R C 19 e N E = o)+ " 36 7 2 H plastic znpn 3
TL g26311s OCTL NTingg and BENsevo | Lot 30 iiicon PNP Alloy Trans. TO-5 BOY2G 23302/ 0-55 | 337 3 3N3053 npn Silicon transistors 0-55
T3 R D216 0(,‘81[) also eleetrically U35 25 8ilicon I'lanar Transistors PNP TO-18 906 0-55 | Q38 7 pnp transistors 4% 2N37o'§
TS 8- equivalent to 2N2646 | U36 25 Silicon Planar NPN Transiators TO-5 BF'Y50/51/52 0-55 3 x 2N3702 0-55
15 8 R k 285,4 eaazglp lf&)c?. U37 30 8ilicon Alloy Transistors 80-2 PNP OC200, 2832 0-55
& & OL_“ 22p each, U38 20 Fast 8witching Silicon Trana. NPN 400MHz 2N3011 0755 || |[ELECTRONICISLIDERULE .

! U383 30 RF. Germ. PNP T ; AN 130375 = The MK Slide Rule, designed to simplity Elec-
T8 8 e teerm. B0 ransistors *N1303/3 TO-3 0-55 1 tronic calculations features the following scales:
T9 & CADMIUM CELLS U40 10 Dual Transistors 6 lead TO-5 2N2060 0.55 | Conversion of Frequency and Wavelength.
TIOAtlil '5’5 each ' ORPI2 48p U4l 25 RF Germanium Transistors TO-5, OC45, NKT72 0-55 | Calculation of L, € and fo ot Tuned Circuits.

D ORPSO, ORBG1 $peach | Us2 10 VIF Germanium PNP Transistors To-1 NKT067, AR117 0.55 | Reactance and Belf Inductance Ares o soetars.
U43 25 8il. Trans. Plastic TO-18 A.F., BC113/114 0.55 | Weight 1 t :
. g of Conductors. Decibel Calcu\a(lonn
Zn2D0 NPN SIL. DUAL |GENERAL =~ PURPOSE | U4 20 3i1. Trans. Plastic TO-5> HCII5/NPN 055 | Angle Functions. Natural Logs and “e** Functions.
Wk bbh IS99 I NPN SILICON SWITCH- FE T = Multiplicati 1 Division. Squaring, Cubin
TEXAS. Our price 28p | ING TRANS. TO-18 U457 3A SCR. TOS6 up to 600PIV 110 Rt e c“":le et W and H 8
each. 8IM. TO 2N706/8. BSY- and 8quare Roots Jonvers P_
27/28/95A. rode N . . A must for every electronic engineer and enthusi
/_ /95A. All  usable Code Nos. menhon_ed above are given as a gulde to the type of Jdevice in ast. B8ize: %cm x dcin. Complete with case and
120 VCB NIXIE DRIVER devices no open or short the pak. The devices themselves are normally unmarked. instructions. Price each: £3-89
TRANSISTOR. sitn, circuits. ALSO AVAIL-
BSX21 & C407, 2N1894 | ABLE m PAP 8. to
e A e 2l A\D ON2906, BCY70. When SILICON PHOTO TRAN- INTEGRATED CIRCUIT PAKS
CODED ND ) ardering )>|l:B§€ :‘?L@ SISTOR. TO-18 Lens end Manufacturers’ “"Fall Outs” which include Functional and Part-Functional Units.
18p each. TO-5 N,P_N_ preference NI'N or PNT. NPN 8im. to BP x25and P21, These are classed as ‘out-of-spec’ from the maker's very rigid specifications, but
25 up 17p each e . £p BRAND NEW. [Full data are ideal for learning about 1.C."s and experimental work.
20 For 0-55 available. Fully guaranteed.
. 00 For 1-10 Qty. 1242599 100 up Pak No. Contents Price Pak No. Contents Price Pak No. Contents Price
8il. trans. suitable for} 100 For 1-82 Price each 68p 44p 38p
P.E. Organ. Metal TO- 18 | 500 For 8§25 VIC00=12x7400 0-55 | UIC4A 0-55 UIC86=5x7486  0-55
Favt. ZTX300 6p each. | 1000 For 14-30 0-55 | UIC4 0-55 Xx7490  0-55
Any Quantity. F E T ,S 0-55 0-55 x 7491 0-55
8IL. G.P. DIODES £p -€. 1. UIC03=12x7403 0-55 0-55 x7492  0-58
300m W op G L;lggl=l2x7404 0-55 0-55 x7493  0-55
VM 3 545 P UIC05=12x7405 0:55 0-55 x7494  0-55
EONYER S in.) 1?,?, 1,250 55p N5450  4dp | UIC0B=8x7406  0.55 0-55 X749 055
TRANS Fall Tested 1.000 8.90 g:p BEGTION gD UICO7=8x 7407  0-55 055 5X7496  0-55
p > 5 P UIC10=12X7410 0-55 055 | UICI00=5x74100 0-55
BONANZA! | Ideal for Organ Builder-- UICI3=8x 7413 065 0-55 | UICI21=5x 74121 0-
TIC20=12x7420 0-55 0-55 | UICI4I -
GENERAL PURPOSE GERM. PNP UIC30=12x7430 0-55 0-55 | UICI51 -
Coded GP100. BRAND NEW TO-3 CASE. POSS. NEW 6TH EDITION UIC40=12x7440 0-55 0-55 UIC154=5x 74154 0-56
REPLACE: - OC25-28-20-30-35-36. NKT 401-403- UIC41=5x 7441  0-55 055 | UIC193=5Xx 74193 0-55
404-405-406-430-451-452-453. T13027-3028, 2N250A, § TRANSISTOR EQUIVALENTS UICH2=5x 7442 0-55 0-55 | UICI99=5x74199 0-58
ON466A-45TA-458A, 2N5611 A & B. 2Gu20-222, ETC. BOOK. A complete cross reference UIC43=0x7443 0-55 0-55
VCBO 80V VCEO 50V 1C 10A PT. 30 WATTS Hfe f§ and equivalents book for European, | UlC44=5x7444  0-55 0-55 | UICXI=25 Assorted
30-170. q American and Japanese Transia- UIC45=13 % 7445 0-55 0-55 74's 1.85
1-2 25-99 tors. lusiv BI-
PRICE 47 e:ch 44; I:chh 4:)9043:211 e(;z;]_ e 8 HRAS 6D Paks cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X1.
SILICON High Volisge 250V NPN
TO-3 case. G.P. Switching & Amplifier 2N3055 BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A
Apblications. Brand new Coded R 2400 A LARGE RANGE OF TECHNICAL
AR N CE 100/ 1C BA/30 Watte, N G s AW WIDE RANGE OF ELECTRONIC COMPONENTS AND
HFE‘”!):I(?OE“E béd};lz. 115 WATT 8IL § A yA1 ABLE EX STOCK. ACCESSORIES AT COMPETITIVE PRICES—
OUR P EACH: POWER NPN § SEND FOR FREE LIST.
128 25-19 100 wo| (52 ace 18 BALDOCK STREET (A10), WARE, HERTS.
) 500 d TEL. (STD 0920) 61593

SILICON 50 WATTS MATCHED NPN/PRP

BIP 14 NPN TO-3 Plastic. BIP 20 PNP. Brand new.
VCBO 100/ VCEO 50/IC 10A. HFE type 100/ft 3mHZ.
OUR PRICE PER PAIR:

1-24 pra: 86p 25-99 pre. 8lp 100 pra. 55p

open MON.-SAT. 9.15 a.m. to 6 p.m., FRIDAY until 8 p.m.

All mail orders please add [0p post and packlng
Send all orders to BI-PAK, P.0. BOX 6, WARE, HERTS.

ADIGI/I62  ryv

M/P COMP GERM TRANS.
OUR LOWEST PRICE OF
80p PER PAIR
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-the lowest prices!

74 Series T.T.L. I.C’s

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION {
GUARANTEED. ALL FAMOUS MANUFACTURERS \
1 25 100 + 1 25
8N7400 017 0-18 0-13 BN7486 0-35 0-34 -
8N7401 0-17 0-16 0-13 BN7489 8.05 578 .
BN7402 0:17 0-18 0-13 8N7490 0-74 071 d
8N7403 017 0-18 013 8N7491 1-10 1.056 3
BN7404 0-17 018 0-13 BN7492 0-74 0-71 0-84
8N7405  0-17 0-1¢ 013 8N7493 0-74 0-71 0-84
SN7406  0-39 0-34 0-31 8NT 194 0-85 0-82 0-7§
B8N7407  0-39 0-34 0-81 8N 7495 0-35 0-82 0-75
8N7408 0-20 0-14 0-18 8N7496 0-86 0-93 0-88
BN7409  0-20 0-18 0-18 8N74100 1-82 1.78 1-71
8N7410 0-17 0-18 0-13 8N74104  1-07 1.04 0-97
8N7411 0-28 0-24 0-26 8N74105  1.07 1.04 0-97
8N7412 0.39 0-34 0-31 8N74107 0-44 0-42 0-40
8N7413  0.32 0-29 0-27 8N74110  0-51 0-58 0-85
8N7418 0-48 0-44 0-42 8N74111 1.38 1.27 1-21
BN7417 0-48 0-44 0-42 SN74118  1-10 1-05 0-99
8N7420 0-17 0-16 0-13 8N74119 140 1.38 1.21
BN7422  0-55 0-53 0-50 BN74121 044 0-41 0-38
8N7423 0-55 0-53 0-50 1-54 1-43 1-21
8N7426  0-55 0-53 0-50 3-08 297 2-86
8N7426 050 0-48 0-44 0-74 071 0-84
8N7427  0-50 0-48 0-44 1.85 1.54 1.43
8N7428 077 0-72 0-68 3-30 2-97 27
8N7430 017 0-16 0-13 1-10 1-08 0-98
8N7432  0-50 0-46 0-44 1-32 1-21 1-05
BN7433  0-88 0-83 0-77 1.98 1-87 1.78
8N7437 0-71 0-88 0-66 1.54 1-43 1.2
8N7438 071 0-68 0-86 p 1-54 1-43 1.32
BN7440  0-17 0-18 0-13 8N74107 2-08 1.98 1.87
BN7441 0-74 0-71 0-84 8N74160 1-08 1.87 1.78
BN7442 374 0-71 0-84 BN74161  1.88 1.87 1.78
8N7443 143 1.88 1.32 8N74162 440 4-13 3-85
BN7444 1-43 1-38 1-32 SN74163  4-40 4.13 3-85
8N7445 1.88 1-95 1.93 SN74164 242 237 2-31
BN7445  1.07 1.04 0-97 8N74165 2-48 2-42 287
B8N7447  1-10 1.07 1-05 SN74166  3.85 3-58 3-30
#N7448 110 1.07 1-05 8N74174 2:53 242 2-31
8N7450 017 0-18 0-13 8N74175  1-76 1-85 1-54
8N7451 0-17 0-16 0-13 8N74176 2:75 264 253
8N7463 017 0-18 0-13 8N74177 275 2.64 2:53
8N7454 017 018 0-13 8N74180 2-20 1-76 1.54
8N7460  0-17 0-18 0-13 SN74181 6-06 5-50 5-23
BN7470 0-32 0-29 0-27 8N74182 2:20 1.98 1-78
8N7472  0-32 0-29 0-27 SN74184  3-85 358 3-30
8N7473 041 0-39 0-35 BN74190 2:15 2-08 2:04
SN7474 0-41 0-39 0-35 8N74191 209 2:04 1-98
BN7475 0-50 0-48 0-48 8N74192  2-15 2:09 2-04
8N7476  0-44 0-43 0-43 8N74193  2:20 1.98 1-83
8N7480 0-74 0-71 0-64 8N74104 297 2-86 275
8N7481 1-32 1-27 1.21 8N74195 220 2.08 1-98
BN74i82 0-96 0-95 0-84 BN74106  1.88 1.87 1.78
BN7483 1.21 1-16 1.05 8N74197  1.88 1-87 1.78
BN7484 1.10 1.05 0.99 BN74198 6-05 5-50 4-95
8N7485  3-98 3-85 374 8N74199 6-06 5-50 4-95
EAR 1.C.'s—FULL SPEC. ROCK BOTTOM PRICES
LIN Price LOGIC DTL 930 Series 1.C's
Type No. 1-24 25-99 1004 Type lzricc
BP20IC—SL20IC 070 050 050 No. g B o
BP7lOC—BLI0IC 070 055 o050 | BTS04 e o012
BP702C—BL702C  0:70 0-55 0-50 BP93s 014 0-18 012
BP702—72702 0-589 0-50 0-44 BP935 0-14 0-13 0-12
BP709—72709 0-40 039 033 ngﬁ g%: gig gg
b h .33 P9 - b b
BP709P —;1A7090 040 0-38 0-35 BPO45 0.28 0-27 0-24
BP710—-72710 040 0-46 044 BPots 013 012 onl
BP711—pA711 0-40 048 0-44 BPO48 0-28 0-27 0.24
BP741—72741 0-55 0-50 0-45 BPO51 0-7¢ 0-66 0-81
BATO3C 0-31 0-286 0-27 BPOG2 0-13 012 011
TAAZ263 0-77 068 0-61 RP9093 0-44 0-42 0-38
TAA283 0-89 083 0.77 BP9094 0-44 0-42 039
TAA350 1.87 174 1.85 BP9097  0-44 0-42 0-39
EAi1000 290 BPoess 0-44 0-42 0-39

NUMERICAL INDICATOR TUBES

'1 MODEL CD66  GRIIG | 301K
3 Minitron
L ] Anode Voltage (Vic) 170min = 175min a All
——- indicalors
Cathode Current (inA) 23 14 8 09 4
— == Decimal
Numerical Height (mm) 16 13 i) point. All
= | side
Tube Height (inm) 47 32 2 viewing.
— . Full data
Tube [Mameter (mm}) 19 13 12 wide | foralltypes
I available
I.C. Driver Rec. BP4] or DBP4lor BP47 on request.
141 141
————————— — —fe—
PRICE EACH 21.87 £1-70 $1.50
THETY T
RTL MICROLOGIC CIRCUITS DUAL IN LINE BOCKETS
Priceq;n(ilao (14 & 16 Lead) 1-24 25-99 1004
Epoxy TO-5 case 1-24 25 9 1p TBO14 033 030 0-28
o Doy, P 3 % | 1g016 16 pintype 084 085 038
H gate g D 36p 29p BP814 14 pin type 0-17 015 0-12
41923 J-K fip-flop 55p  5lp  49p (lopgcost)
Date and Circuits Bookiet for IC's BP816 16 pin type 0-18§ 0-18 013

Price 80,

Practical Electronics

|

August 1973

(low cost)

BI-PAK DO IT AGAIN!
SOW ok 25w (rms)

01% DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

% Frequency Response 15Hz to QNLY

100,000—1dB. £3.58 each

% Load—3, 4, 8 or 16 ohms.

* Supply voltage 10-35
% Distortion—better than -1% at Volts.
1KHz.
% Overall size 63mm x

* Signal to noise ratio 80dB. 105mm x 13mm.

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

STABILISED POWER
MODULE SPM80

AP80 is especially designed to power 2 of the AL30
Ampliflers, up to 15 watt (r.m.e.) per channel simul-
taneously. This module embcdies the latest componenta
and circuit techniques incorporating complete short
circuit protection. With the addition of the Maine Trans-
former MT80. the unit will provide outputs of up to 15
amps at 35 volts, 8ize: 68mm X 105mm X 30mm.
These units enable you to build Audio Systems of the higheat
quality at a hitherto unobtainable price. Also ideal for many
other applications including: —Disco 8ystems, Public Adiress,
Intercom Units, etc. Handbook avaliable, 10p PRICE £325

TRANSFORMER BMT80 £2:15p. & p. 28p
STEREO PRE-AMPLIFIER TYPE PA100

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

Three switched stereo inputs, and rumble and scratch filters are featurea of the PA100,
which also has a STER EO/MONO switch, volume, balance and continuously varfable
bass and treble controls.

SPECIFICATION
Frequency Response
Harnionic Distortion
Inputs: . Tape Head

201iz — 20kHz + 1dB
better than 0-1%,
1-25mV into 50K
2. Rauio, Tuner 35mV into 50K 11
3. Magnetic P.U 1-5m¥ into 60K Q
Allinput voltages are for an output of 250mV, Tape and P.U. inputs
equalised to RIAA curve within + 1dB from 20Hz to 20kiiz.
Basa Control + 15d13 at 2011z
Treble Control + 15dB at 20kHz
Filters: Rumbie (High Pass) 1008z
Scratch (Low Pass) 8kHz
Signal/Noise Ratio better than —85dB
Input overload 264B
Supply
Dimensions

+ 35 volts at 20mA
292mm x 82mm x 35m

ONLY' £13:15

SPECIAL COMPLETE KIT COMPRISING 2 AL50’'s, 1
SPM80,1BMT80&1PAICOONLY £25-30 FREE p.&p.

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

P.O. BOX 6, WARE - HERTS

Postage and packing add 10p. Overseas add ertra for airmail.
Minimum order 50p. Cash with order ‘please.

Guaranteed Satisfaction or Money Back



MAIL ORDER
DEPT.
No. ]

COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 AM. TO 6 P.M. 6.30 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

CRESCENT .... .

11 & 40 MAYES ROAD, LONDON N12 6T1 sss 3206

atmusphere, a projected kaleido-

plug you can select the voltage you the componenta.

£22-50 + 30p P. & P,

“CRESCENT" BUBBLE LIGHT | , a TRI-YOLT BATTERY DIGITAL CLOCK KIT | AL20 5 WATT AUDIO AMPLIFIER
SHOW >  ELIMINATOR m e g olock ami | A 10w cost nigh quality 5 watt audio
oew ani Enaen sou to work | 100 W oy ol A et | amulifer deatgned for vee n storer
exciting your Transistor set of easy to foliow | 5\ n 0 oo B ‘
feature  for Radio. Amplitier or instructions; printed cireuits made to uipmen
the pro- ~ Cassette. etc., from make construction as simple as possible; | SUppLy Voltage = 9 to 30 volts.

tessional disc jockey or to give | thea.c.muinethrough this cornpact a cabinet and front panel to give a | Freauency 30 to ’Zu ktiz.

. A o b: L4
the private party an electric § Eliminator. Just by moving a professional finish, All {or the price of | Overall Bize = 3in x 2}in X lin approx.

Full technical data and dmgram with each module.

scope of culour makes the music | require. 6, 7) or 9 volt. This Please send 8. A.E. i you require mor : P

youp produce more iuteresting | teans all your transmstor power T 3 alline € | Al guaranteed and a bargain at £2-83 plus 5p I'. & P

and will appeal to the visual as | pack applications can be handled VAT

well as the audio senses by this ane unit. Approx. size [ o 1st April 1073, will 200/250V MAINS RELAY MAINS TRANSFORMER
This budget system compares | 23in « 24n - 3fin. Our  Price | from 18t April, & “"‘Go!"“ Heavy duty contacts. 2.: Fused Primary 240V . Sccondary 220V
very favourably with the more | £2:75 plus 10p P. & P. Same DlealePlncludeon your ‘?"‘l‘( 0d8 | i1, Silnewandunused D P,D.T. @ 50mA. 53V @ 1A, This trans-
rophisticated and much higher | model  suitably wired for the | BIU8 Postage and Packing) Value §,,5q relays 50p + V.A.T. Carr. | former is made to a very

priced miodels. Philips Cassette 43 plus 10p P. & p. | Added Tax at the Standard Stated | prec. = special s | high standard and is &
Specification  Projector: 150W, LS quantity  price: Q small gize : 2in X 2}in

convection cooled. at 30ft the TRI-VOLT CAR SUPPLY ADD £40 per 100 relays. 1 X 2tin. 63p plus 15p

projected image = 16ft: Motor: § g apies you to work your Transistor Radiv. Amplifier P. &P

1 rev per 2 min. Liquid Wheel: | o (Jaggette, ete. [rom the 12 volt carsupply. Positiveor LUXURY TO YOUR CAR
6in diateter muiticolonr. negative earth. Approx. aize = “in. x 3}im. x l}in.|] WITH A MOTOR DRIVEN
;{E;Jec':‘o‘*rm'm";‘ ftted Lo The | This converter supplics 6, 73 or 9 volts and js transistor |  CAR AERIAL
a « ¥ d. A real v i .
pirchased as a single unit. The rl‘:)“;:“l““e& . real money saving device for £2:50 plus Spec.: ;; qect:lm:i
Liquid Wheel. however, 1 our : ‘e‘é;‘neun(lllsrn%tcl:\;g?'?('fcm
very popular standard iodel & = L {4 -
may he purchased separately. A MINI LOUDSPEAKERS Dy (;able Lengn.x 120Sm e
bargain  Projector with Mator f2iin 80 ohm, 50p; 2fin 40 chn, Py Supplied complete with Fixing EMI LOUDSPEAKER 450
ready for instant use, £15; 6in Li- | 50p.  Please include p P. & P.on & Bracket and 7 plus Zap 10W 13in x 8in 4+ two 2-2}im
quid Wheel, 85=£20 + 75p carr. | cach L.§. - 1 Control Switch. £6 5 tweeters and cross-over. All wired
. and ready for usc. This ever-
= CRESCENT CASSETTES - B%}XFI‘SSEI;';E” LOW VOLTAGE popular 450 in 3-8-15 ohm imp.
Top quality cassettes at unbeatable prices (couiplete with SINGLE AMPLIFIER £3.75 plus 38p P. & P. each.
standard atorage case): (60 28p, C90 38p, C120 48p plus cel TR T a ' .
e op . & ¥ cres! CHANNEL 5 transistor amplifier - - AKER
P s b“; ;te i(l)(?lTTI‘) ’{‘I?IIT with volunie control, is suitable | 7in X 4in L?UDLOS:E quality
. I ¢ T Jtor 9V d.c. and a.c. supplies. . :
PSYCHEDELIC '%II:GHEI:COT'TRBOL ‘;’I’:]‘dll.: Freble, | " — This fantastic | Will give about 1W at 8 ohm spcall\el_"ld‘eavl \vher:
= RAE3 QUS| 288 0 o) fittle box | output. small size is impor
P, W Each channel bas its own sensitivity lapprox. 47 x 37 X 23 when With high IMP input this ampi- ant. Manufactured

control. Just connect the input of this by E.M.I. for a well-

unit to the loudspesker termioala of an ;;::::.ejisﬂréeo(rt(?:xl‘ég‘ig(t] u")‘:n: gf;ye:]“ h:l(::'k :farl?l re(e:t::d known  hi-fi  eet
amplitier, and connect three 250V up 0} nroduces a paychedelic light .’unpliﬁ'er. ' : Y maker. Bize: TinX
) 500W luiops to the output terminale | jigplay of up to 1000 watts, — ] 4in.  lmpedance: 8 ohms. Fhix:
of the unit, and you produce a fascinatiug | Complete with a sensitive tevel i.. 38,000. Max. Free range: 90Hz to
sound-light display. (Al gnaranteed) | control the unit is fused and can- = £].75| 12z Power handling: 5w
£18.50 ptus 38p P. & T not harm your amplifier, L Unbeatable. Price: £1-60. YFree
I{ you require mare infofmation please send 8.A.E. A Bargain at £7.80 plus 10p. e plus 13p P. & P postage on this item
New D.L.Y. TECHNICAL BOOKS
PAL RECEIVER SERVICING (280pp) £3.50
MAKING AND REPAIRING TRANSISTOR RADIOS £1-00
EDITION 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 £4-30
o RADIO HANDBOOK (896 p £6-00
U ELECTRONIC EXPERIMENTS AND PROJECTS £1-25
TRANSISTOR-TV SERVICING GUIDE £2:25
99 WAYS TO IMPROVE YOUR Hi-Fi B £1-50
99 WAYS TO IMPROVE YOUR ELECT-PROJ. £1.50
161 EASY HAM RADIO PROJECTS £1.50
ELECTRONIC GAMES, TOYS YOU CAN BUILD £1-40
as HOW TO BUILD SPEAKER ENCLOSURES . £1-50
. ;92 -3-4 SERgCIEJ%RSTJEERCEO AMPS. 2}-50
5 i ELECTRONI OJECTS -50
AudioTrohics Catalogu61973 HANDBOOK OF BASIC ELECTRONIC EQUIPMENT €175
Add 10% FOR POSTAGE AND PACKING
The new 1973 VAT edition of Lasky's famous Audio-Tronics Catalogue WHEEL (PE). 41A ADELAIDE GROVE, LONDON W12
will be available in early April--FREE on request. The 48 tabloid size

pages-—many infull colour- -have been reprinted with VAT price changes
for your convenience, together with many new items. Over half the pages
are devoted exclus:vely to every aspect of Hi-Fi (including Lasky's budget
Stereo Systems and Package Deals), Tape Recording and Audio Acces-

sories. Send for your copy now and see for yourself that VAT can mean GE-I— BETTER . The Dexter
a saving on many of the 1000's of items we offer. ALL RUUN[L a o Eah‘:cg:?’gnmon
I1scl
PERFORMANCE ¥~ o
performance in
Send this coupon with 15p for post and W”H DE x I ER many ways

/ % EASIER STARTING
% REDUCED FUEL
CONSUMPTION & BETTER
ACCELERATION % MIGHER
TOP SPEED % EXTENDED LIFE
FOR BATTERY AND SPARK PLUGS
* NO MORE CONTACT-BREAKER POINT
BURN % IMPROVED COMBUSTION %

inclusion on our regular mailing list.

- === =-—"

CAPACITOR DISCHARGE IGNITION,,
/ //

- “%;

P
—" - =

L N N

—

The Dexter Capacilor Discharge lgnitian Unit s fully suppressed
1o prevent radio terference. It can be fitted easily and simpty
10 your car. and costs only £9.80 plus 25p post and packing

12 Volt neq. earth only. Fully guaranteed for 12 months

DEXTER & CO. 1 Ulver House
19 King Street. Chester CH1 2AH. Tet 0244-25883

PE14

LASKY ‘S RADIO l.IMITED 3-15 CAVEI.I. STREET, L I.ONDON E o

-
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I.L.P. (Electronics) L.td

** 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
componerit integration. The use of specially developed high thermally conductive alloy
and encapsularnt 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 :
10kQ. INPUT SENSITIVITY: 0Dbm (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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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
TRANSISTORS Field Effect Transistors NEW! NEW! NEW! NEW!
Output Transistors BFW 121314 25p . : . )
BPD 112’ R N 25p An aerosol spray providing a convenient means of producing any number of copies of a
Micro-miniature N.P.N. printed circuit both simply and quickl
OC 36 50p y.
BD 145 25p FS 18R 10p | Method: Spray copper laminate board with light sensitive spray. Cover with trans-
LDA 400/403/450/452 ... 10p |.parent film upon which circuit has been drawn. Expose to light (No need to use
| | th
5’%%' 150'33"" DHALE 109 Ir-"gwd ;vanlmmeu tltg'fﬁvslgr?stlglvsep;:)rlo\’:ol Sv.;!)?;sloper ninse and etch in normal manner o pus
. cQay 11 . £4 ; X
Sg :gf o }gg EOY 124 10 Developer and Etchant 50p postage
e Light-sensitive Trans NEWER THAN NEW! ! VEROBOARD
"BFA 64 "9 Types e | OCPTO. 20p | Fibre Glass Board pre-treated with light- [ 24in x Tin x 0:15in 6p
2 sensitive lacquer enabling you to produce | 33in » 24in x 0-15in 1
gtx gg: g Complementary Drlvers, 2 watts (per prototype printed circuits  within - five | 3hin x S}m x 0-15in 206:
Y matched pair) minutes 5in % g;m x 0-15in 20p
75mm x 100mm 33 5 x 34in x 0 150 28
Microwave Varactor Diodes INTEGRATED CIRCUITS 150mm x 100, P . 4
BXY 27/28/32/35/36/37/36/38/40/41 €1 | TBA 500 Luminance |.C. £1 | 150mm  200mm e R il g Yo gi:
Microwave Detector lBA 510 Chrominance I.C. €1 Epoxy-Resin 330 x 240 x 0 1n 21p
5 EQ 101 64bit Memory £1 75mryn ke 22p | N x 3hnx 0 1in 24p
;:g? }g; 100mm % 150mm “g 5in x 24in x 0-1in 23p
M‘(%’LD;VS?{G Mixer £20 ;:;8 :gp 10mm > 200mm i :;ole?cI: Zon;lvn 38p. Pin Insert Tool ;Bp
: P|C ~clad Fibre B u ) e P
7440 12p 12‘7:‘?%:‘3 ibre oard 45p Terminal Pins {0-1 or 0-15) 36 for 18p.
Micro! Gunn Effect O: 7453 12p Special Otfer Pack consisting of 5 24in x
CL 8370 £10 7470 24p | Copper-clad Epoly Resin Board fin_boards and a Spot Face Cutter—50p.
CL 8380 . €10 7472 24p | 120 x 6in 25p | "ODDS & ENDS —1psgin
gL gi?g ;:Iw e o MULLARD POLYESTER
5 0 [ 7474 32p ERIE MONOLITHIC CERAMIC
7482 88, CAPACITORS
Microwave Tunnel Diodes 7483 95: 500.000 1n STOCK!!! 5 N 2§A':,gf;:°gs75 -
D . £1-75 pel
e }g . S| Tax0 58p [ 0-001uF  0-0018uF 0-0056uF 0-015uF p each. 23p P
a1 T8p| 0-0012uF 0-0022.F O-0uF  0-030uF 199F SBoF gggDE
P 0-0015uF 0-0027 -01 . P! P! P!
R.F. Transistors 7493 s8p B GLEEG OHUEE (U 22pF 150pF 680pF
BF 180 20p | 7405 68p | 20p dozen, 75p—100. £5-1.000, £40-10.000 BpF 220pF 1.000pF
BF 194 10p 5400 10p | 0 15WF 0-18pF 0-22uF 0-39uF 0-68uF 39pF 330pF
AF 124 20p 6404 10p 20p dozen, £1-100; £6-50-1,000, £50-10,000 47pF 470pF
100 43 WA WAT‘I’ RESISTORS 1 VEROBOARD CUTTER 20 ASSORTED UNUSED 6§ COMPUTER PANELS
100 C 5 24inx 0-15 BOARDS MARKED, TESTED £1 CONTAINING MASSES OF
CAPACITORS Q.IN 'ODD PIECES™ TRANSISTORS DIODES, TRANSISTORS,
100 DIODES VERO BC108, ETC. INDUCTORS, RESISTORS
AND CAPACITORS
POSTAGE 15p PACK No 1 POSTAGE 15p PACK No 3 { POSTAGE 15p PACK No. § POSTAGE 25P PACK No. 7
100 RESISTORS 100 RESISTORS R.
100 CERAMIC 100 CERAMIC 1Tl AANSISTORGSED 100 RESISTORS
CAPACIT SIGNAL TRACER KIT 100 CAPACITORS
CITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
100 POLYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS
POSTAGE 15p PACK No 2 | POSTAGE 15p . [ PACKNo 4} POSTAGE 15p PACK No. 6 | POSTAGE 15P PACK No 8
POSTAGE (MINIMUM) 15P PER ORDER ALL GOODS PLUS 10% V.A.T.

details and treble, bass,

Cheapest in the UK.

l Name
. Address

! BI-PRE-PAK LT

Co. Reg. No. 820919
Ymm

656

oW AMPw BI 98

{inclusive of P&P and VAT]

3 ohms)
% Power output into 3 ohms

8ohms
% Distortion typically 0:5%,
% Frequency response at 3dB

points |0Hz to 30kHz
% Sensitivity (with/without tone control) 130mV

% Size only 24"

This matchbox sized amplifier will run satisfactorily
from a 12V car battery. Can also be used for portable
voice reinforcement such as public functions where mains
supply is not accessible. A small mains unit is available.
Two amplifiers are ideal for Stereo. Complete connection
volume and balance control
circuit diagrams are supplied with each unit..
Discounts are available for quantity orders.

5w

2W  ISohms —1W

12

Built and leslen

Dept. A, 222/224 West Road [}

Westcliff-on-Sea, Essex

558 90F |
: Southend (0702) 46344

Multicore Solder Gream
for high quality joints in
the Electronics Industry

New Multicore Solder Cream
was designed for jubs where
second best will just not do.
Like manufacturing diodes for
instance, Or making a tuner
chassis. or soldering thick-tilm
circuits. Multicore Solder
Cream, a finely graded solder
alloy powder in a thixotropic
organic vehicle, is casier,
quicker, more economic and
mare reliable than
conventional techniques.

Multicore Solder Cream is
different. It doesn’t spit or
need stivring, It can be applied
by svringe. automatic
dispensers or screen printing -
giving instant soldering with

goud spread. strong joints with
low contact angles. Suitable as
a temporary adhesive during
assembly. the clear coloor flux
residue—without solder
globules  makes inspection
easier. There are three types
ot Multicore Selder Cream—
one of them mav be just what
you'te looking for.

For full inlormation on this
or any other Multicore
products, please write on your
company’s
lettorhead
direct to:

Multicore Solders I,ld.;!\'iaylemd‘; Avenue. Hemel Hempstead,

Herts.HP2 7P Tel: Hemel )

Practical Electronics
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Build yourselfaTRANSISTOR RADIO

| ——
ROAMER 10 WITH VHF INCLUDING AIRCRAFT ~

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW?, LW, SW1, 8WE, S8W3,
TRAWLER BAND, VHF AND LOCAL STATIONS ALSO AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable, chrore plated 7 section telescopic
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull
output using 600mW traunsistors.  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 Aircraft Band. Volume/on/off, wave change and tone controls.
Attractive case in black with siiver blocking. 8ize 9in X 7in X 4in.

TOTAL BUILDING
COSTS

£9-35

P.P. & INS. 52p

Easy to follow instructions and diagrams. Parts price list and easy build plans 30p (FREE
ey ¢ i R (OVERSEAS P. & P. £1-05) :
Mk. | Mk. IV
*
NOW WITH 4
VARIABLE T AvELCEABLE
D8:
zgf;‘lﬁ_ RO MWI1, MW?, LW, -
8W1, sWe, 8WS8 6 TUNABLE
L AND TRAWLER WAVEBANDS:
7 TUNABLE WAVEBANDS: MW1, MW2, LW, §W1, BAND.  Extra . ) _ i MW, LW.
8We,8W3 AND TRAWLER BAND. Built-in ferrite rod medium waveband provides easier tuning of Radio SW1. SW2,
aerial for MW and L'W. Retractable chrome plated tele- Luxembourg, ete. Built-in ferrite rod aerfal for MW TRAWLER
scopic aerial for short waves. Push-pul) output using and LW. Retractable 4 section 24in chrome plated BAND PLUS AN EXTRA MW BAND FOR EASIER
600:nW transistors. Cai aerial and tape record sockets. telescopic aerial for SW. Socket for car aerial. Power- TUNING OF LUXEMBOURG, ETC. SHensitive ferrite
8electivity switch. 8 transistors plus 3diodes. Fine tone ful push-pull output. 7 transistors and 2 diodes, rod aerial and telrsconic aerial for short wanes n
moving coil speaker. Air spaced ganged tuning con- including micro-alloy R.F. transistors. Fine tone moving speaker. 8 atages- 6 transistors and tes including
denser.  Volume/on/off, tuning, wave change and tone coil speaker. Air spaced ganged tuning condenser. micro-alloy R.F. transistors, etc. Attractive black ¢
controls. Attractive case in rich chestnut shade with gold Volume/on/off, tuning and wave change controls. case with red grille. dial and hlack knnbs with
blocking. 8ize %in X Tin X 4in approx. Easy to follow Attractive case with carrying handle. Size 9in x 7in x polished metal inserts. Size Gin idin x 23in approx
instructions and diagrams. Parts price list and easy 4in approx. Easy to follow instructions and diagrama. Easy build plans and parts price list 25p (I'RRE} with
build plans 25p (FREE rwith parts). Parts price list and eany build plans 25p (FREE with parts).
parts).
ot cors £ 7708 ST § Selthnc cors £6°58 U | oMb cons £4° 3§ it >
P, &P. £1:05) P. & P. £1-05) P. & P. £1-05)

POCKET
FIVE

8 TUNABLE WAVE-

BANDS: MW, Lw,

TRAWLER BAND

WITH EXTENDED

MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages . transistors and 2 diodes,
supersensitive ferrite rod acrial, fine tune wmoving coil
speaker. Attractive black and gold case. 8ize 5linx
1}in x 3{in. Easy build plans and parts price list
10p (FREE with parts).

P. P, & INS. 24,
TOTAL . 50 P
E Z (OVERSEAS
BUILDING COSTS P. & P, 65p)

5 TRANSISTORS
AND 2 DIODES

3TUNABLE WAVE BANDS: MW, LW AND TRAWLER
BAND. 7 stage—5 transistors and 2 diodes, ferrite
rod aerial, tuning condenser, voiunie contro!, tine tone
moving coil speaker. Attractive case with red
speaker grille. Size 6iin X 4lin x 1iin. HKasy build
plans and parts price list 10p (FREE with parts).

ToTAL £2°75 Gvensess **
\
BUILDING COSTS P. & P. 65p)

TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

8  TUNABLE
WAVEBANDS:

BAND. Sensitive ferrite rod aerial for MW and 1.W

Telescopic aeria) for short waves. 3 spraker. 8
improved tyvpe transistors plus 3 dides.  Attractive
case in black with red griile, diab and black knobs with
polished mietal inverts, Nize 9in % Slin X 2{in approx.

Push-pull output.  Battery jornder wwitch  for
extended battery life. Ample power to drive a larger
apcaker. Parts price list and easy build plans 25p
(FREE with parta).

TOTAL £4.95 P(.,Pé& INASS. 33p
(OVERSE
BUILDING COSTS P. & P. £1-05)

“EDU-KIT"

BUILD RADIOS, AMPLIFIERS, ETC., FROM
EASYSTAGE DIAGRAMS. FIVE
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 3 Volume Controls: 2
8lider Bwitches: Fine tone moving coll Speaker:
Terminal 8trip: Ferrite Rod Aerial: 2 Plugs and

UNITS INCLUD-
Reg. no. 788372
| enclose £

Bockets: Battery Clips: 4 Tag Boarda Balanced

Armature Unit: 10 Transistors: 4
Diodes:
Three in Knobs. Units once con-
structed are detachable from Master
Unit, enabling them to be stored for
future use. Ideal tor Bchools, Educa-

Resistors:  Capacltor

tional Authorities and all those in-

terested In radio construction.

Parts

price et and easy build plans 25p (FREE

with parts).

ALL PARTS

s o £6°05

P.P.&INS. 33p

(OVERSEASP.&P.£1-05) | nome

"t

FULL
AFTER SALES
SERYICE

Callers side entrance “Lavell” Shop
Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday
% PLEASE NOTE: ALL PRICES INCLUDE Y.A.T.

Address

Practical Electronics  August 1973

ROAMER TEN
ROAMER EIGHT
TRANSONA FIVE
POCKET FIVE

Parts price list and plans for

EXCHANGE LTD

61a HIGH ST., BEDFORD MK401SA. Tel. 0234 52367

please send items marked

ROAMER SEVEN
TRANS EIGHT
ROAMER SiX

] EDU-KIT




Sinclair Project60

Now—the Z.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
Z.50's are now giving excellent service day in, day out. But we have also learned
that constructors do not always use their Z.60's ideally. That 1s 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 60 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.

Z. 3 O the power

amplifier for quality and
economy

with
free
manual

£4.48

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 voits. Z.30 wi!l deliver 15
watts RMS into 8 ohms, or 20 watts RMS
into 3 ohms using 30 volts Total harmonic
distortion is a fantastically low 0.02% at 15
watts into 8 ohms with signal to noise
ratio better than 70 dB unweighted. input
sensitivity 250mV into 100K ohms. Size
80 x 57 x 13 mm (35 x 2% x %) 2.30, Z.50
and Z50 MK.2 modules are compatible
and interchangeable

Brilliant new
technical specifications

Inputimpedance 100 K«

Input (for 30w into 8¢) 400mV

Signal to noise ratio, referred to full o/p at
30v HT 80dB or better

Distortion 0.02% up to 20W at 8Q. See curve
Frequency response 10Hz to more than

200 KHz+4-1dB

Max. supply voltage 45v (4 to 8Q speakers)
(50v 150 speakers only)

Min. supply voltage 9v

Load impedance — minimum : 4Q at 45v HT
Load impedance — maximum : safe on open
cirguit

with free
manual

£5.48

T TIIIT =
e e e 0T 7 14 €810 20 30 30N

WATTS INTO 80 AT &5V MY
A

ND AT

Typical Project 60 applications

1 KHE

Guarantee

1f, within 3 months of puichssing any product direct from
Sinclair Radionics Ltd., you are dissatisfied with it. your
money will be refunded at once. Many Sinclair appointed
Stockists also offer this same guarantee «n co-operation with
Sinclair Redionlcs Ltd,

Each Project 60 module 1s tested before leaving our factory
and is guaranteed to work pertectly. Should any defect arise
in normal use. we will service it at once snd without any
charge 1o you, if it is returned within two years from the date
of purchase. Cutside this'petiod of guarantee a smatl charge
(typically £1.00) will be made. No chaige is made for
postage by surface mail. Air Mail is charged at cost.

=sirnci=ir-

Sinclair Radionics Ltd., R.O. London Rd., 5t. Ives, Huntingdonshire PEI7 4H] (Phone: St. ives 64311).

658

System The Unitstouse together with Units cost
Simple battery Z.30 Crystal P.U.. 12V battery £4.48
record player volume control. etc.
Mains powered record Z.30,PZ2.6 Crystal or ceramic P.U.  £9.46
player volume control. etc
12W. RMS continuous 2x2.30s, Stereo  Crystal. ceramicormag. £23.90
sine wave stereo amp. for  60; PZ.5 PU.FM Tuner etc
average needs
25W. RMS continuous 2x2.30s, Stereo  High quality ceramicor  £26.90
sine wave stereo amp. 60:PZ.6 magneticP.U,F.M.
using low efficiency (high Tuner. Tape Deck. etc
performance) speakers
80W. (3 ohms) RMS 2x2.50s, Stereo  Asabove £34.88
continuous sine wave de 60;PZ.8, mains
luxe stereo amplifier. (60W. transformer
RMS into 8 ohms)
Indoor P.A. 2.50, PZ.8, mains Mic., guitar. speakers. £19.43
transformer etc.. controls
© F.M. Stereo Tuner (£26) & A.F.U. (£6.98) may be added as required

Regd. Bus. No. England 699483.

Practical Electronics
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| the world’s most advanced high fidelity modules

Stereo 60 Pre-amp/control unit

cees 009 O

Designed specifically for use on Project 60 systems, the Stereo 60 1s equally suitable for use with any
high quality power amphfier. 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 channeis The Stereo 60 is particularly
easy to mount.

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV Mag. pu. 3mV corect to R.LAA. curve
+1dB 20 10 26.000 Hz. Ceramic p.u. — up to 3mV_ Aux — up to 3mV. Output: 250mV Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+12 to —12dB at 10KHz BASS
+121t0 —12dB at 100Hz. Front panel : brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm

£9.98

Built, tested and guaranteed.

Project 60 Stereo F.M. Tuner

Los ®AD B ww

The phase lock loop principle was used for receiving signals from space craft because of 1ts vastly
improved signal to noise ratio Now, Sinclair have apphed the principle to an F.M_ tuner with fan-
tastically good results. Other advanced features ifclude varicap diode tuning. printed circuit coils, an
1.C. in the specially designed stero decoder and switchable squeich circurt for silent tuning between
stations. In terms of high fidelity this tuner has a (ower 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 pius 20 in 1 C. Tuning range: 875 10 10BMHz. Sensitivity:
7uV for lock-in over full deviaton Squelch level: Typically 20uV. Signal to noise ratio: >65dB. Audio
frequency response: 10Hz — 15KHz {+~1dB). Total harmonic distortion: 0.15% for 30% modulation
Stereo decoder operating lavel: 2;1V. Cross talk: 40dB. Qutput voltage: 2 x 150mV R.M.S. maximum
Operating voitege: 25-30VDC Indicators: Stereoon : tuning Size: 93 x 40 x 207mm

£25

Built and rested. Post free

Integrated circuit
high fidelity amplifier

SuperlIC.12

sistor circuit contained within a 16 lead DIL
package. and the finned heat sink is sufficient for

Power Supply Units
The new
PZ.8 Mk.3 N

The most reliable power supply unit ever made
available to constructors. Brilliant circuitry makes
failure from over load and even direct shorting of
the output impossible. This 1s due to an ingentous
re-entrant current limiting principle which, as far
as we know has never before been avaiiable in
any comparable unit outside the most expensive
laboratory equipment Ripple and residual noise
have been reduced to the point of aimost total
elimination. This is, of course, the perfect unit for
Project 60 assemblies, particularly where the new
250 MK 2 amplifiers are used Nominal working
voltage — 45

PZ.8 Mk 3--£7.98
{(Mains transformer. 1f required) £5 98
PZ.5 30v. unstabilised
(not suitable for Project 60 twner) £4.98
PZ.6 35v stabilised
(notsuitableforiC 12) £7.98

Project 605

the easy way to
buy and build
Project 60
without
soldering

Project 605 in one pack contains one PZ.5, two
Z2.30'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

all requirements. The Super IC 12 is compatible
with Project 60 modules which would be used
with the Z.60 and Z.30 amplifiers. Complete with
free manual and printed circuit board.

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watts peak). 6-812. Frequency Response: SHz
to 100KHz 4+ 1dB. Total Harmonic Distortion :
Less than 1% (Typical 0-1%) at all output
powers and frequencies in the audio band (28V)
Load Impedance: 3 t0 15 ohms Input im-

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, amost exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidelity amphifier 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:
90dB (1.000.000.000 tmes) after feedback
Supply Voltage: 6 to 28V. Quiescent cur-
rent: BmA at 28V. Size: 22x45x 28mm in-
cluding pins and heat sink..

Manual available separately 15p post free,

With FREE printed circuit
board and 40 page manual

£298 Post free

Practical Electronics

Add 109, V.A.T. to all prices quoted on page opposite and above

August 1973

Order form

Please send
tenclose cash/_cheque]money order

Name

Address

PE/7/73

SINCLAIR RADIONICS LTD., LONDON ROAD
ST.IVES, HUNTINGDONSHIRE PEI7 4H)

sirnci=ir-
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paris for
PRACTICAL
ELECTRONICS
projects

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

“n.e.”’ f.m. varicap stereo tuner

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 I.F. circuits—no circuit alignment. High
efficlency 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.

6 99

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 0.02%!
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., etc., price 55p plus 4p postage.
Our new, Jow comprehensive price list is supplied with each
booklet, or supptied separately on receipt of large S.A E,
FOR PEOPLE WHO REQUIRE THE BEST —

IT HAS TO BE THE “p.e. gemini”

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

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

Electro-Spares

288 Ecclesall Roud
Sheffield ST 8PE
Tel.: Sheffield 668888

“THE COMPONENT CENTRE
OF THE NORTH"

COMPARE OUR PRICES

Speaker Bargains £p ACOS GP91/28C or GP91/38C sv,ereo
E.M.I. 18in x 8in 3, 8 & 15 ohms cog}l)’a;uble n M
lain 2-00 ACO8 4 stereo ceramic .

lv)vit,h tweeter 225 ACOB GP95 stereo crystal 1.15

twin tweeter 3-50 ACOS G P96 stereo ceramic 1.50

Type 350 -20 watt with 9THAC Sonotone stereo ceramic

tweeter 8 ohms. P.P. 37p. 7-%6 H(d(i:amond) . 1-70
8ip X 5in 3, 8 & 15 ohms 1-10 9THAC/G Sonotone stereo ceramic
617 (93850) 8 ohm 2:20 (,,O(Sdim}w"/d) slimline - l-zg
8% (14A/1000) 8 ohm 10 watt 4-00 ACO8 GP67/2C mono crys
EMI 3}" Tweeter C/Magnet 8 ohin 1.00 ACO8 GP101 compatible crystal 65
FANE 7in x 4in 3 & 8 ohma 90 19-T1 Bonotone stereo crystal 80
8In 8 ohm, dual cone 2:10 Postage 5p per cartridge
CELESTION 8in 15 ohm 1-40
BAKER GROUP 25 12in 20W Battery Eliminators

8 or 15 ohm 6-00 240v input 6 or 9v d.c. output
Postage 25p per speaker at 150 1nA 1-88
5” 8 ohm c/magnet P.P. 10p 80 12v d.c. input (for cars, fits in
2}in 8 or 64 ohm P.P. 10p 45 lighter socket) 6, 71 or 9v
- b_tltk— d.c. output at 300 mA 2-50

t-torm cabinel 1Y P. & P.10p

(17in X 10In X 6in) 295

with a 13in X 8in or 8In cut out Tapes— 'MYLAR' base finest quality

18in X 11in X 9in with 13in X 8in British made.

cut out for EM1 350 £3-95 | 5in sooft 36p  5iin 18001t 85p

(12in X 12in < din) with a 8in x 5in 9001t 45p 7in 12001t 55p

Bin or 8in cut out. 2:25 5in 1200t 60p -

(please apecllly cut out) . 53in 9001t 49p Tin 18001t B0p
Add 35p per Cabinet lor post & packing 5lin 12001t 5bp 7in  2400ft 95p
Miczophone Bargains 2p Postage 9p each
CM 20 Crystal Hand 45 Plastic Libeary Cases for
DX 143 Dynamic, cassette-type 5i1_1 Reels 18p 7in Reels 21p

atick 1.00 51in Reels 19p P. & P. 5p each
CM70 PLANET stick metal,

switch crystal 1-45 THIS MONTH’S
DM160 Dynamic uni-dir, SPECIAL OFFER

ball metal . 375 EM1 Loudspeaker Enclosure Kit
UL 30150 K 600 mluniMir; (LEK 430/8). Comprising 2 EMI 450

. ball metal R 4-50 Hpeakers (8 vhin 10 watt, T{Tweeter
TW209 Lesson dual imp ball plus cross-over) aud 2 EMI Cabinet
S ctaliunizdic g 595 Kita 18°x10°x11°, Plus acoustic
Condenser Mike uni-dir 600 ohun  7-95 wadding, glue, screws, instructions,
Guitssimike A5 ete. Recom. Retail price £20.20,
Lapel type, crystal 40 Bargain at £18-00 inc. VAT, plus 50p
Postage 17p each P.&P. "
Cartridges—with standard fittings
& stylii Add 10°, V.A.T. on prices incl. P. & P.

Mail Order Dept. E8/73,
P.0. Box 470,

Manchester M60 4BU

ELECTRONICS :::-.
COMPLETE CATALOGUE

ALL OUR MERCHANDISE IS FULLY GUARANTEED

A.M.C. ELEGTRONIGS LTD.

SCORPIO CONPLETE KIT WITH
ELECTRONIC cumcﬁ{[ksm Tcsmfsnrnnucnun
IGNITION UNIT | _AN0 FAULT FINDING DATA

COMPLETE KIT £10-95 including V.A.T. and postage.
DATA - 10p Including V.A.T. and postape.
TRANSFORMER  £2'53 includinp V.A.T. and postage.
P.C.B. GLASS FIBRE 70p including V.A.T. and postage.
LATEST NEWS — P.E. TRIFFID, P.C.B. 70p including post and V.A.T
Please add 15p to orders under £(-50. Send S.A.E. for other itemised prices.

AMCEL, MAIL ORDER " 125axs sraeer. ocuoace

660

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

No. I. Capacity I8 gauge mild steel X 36in. wide £17 carr. 50p
No. 2. Capacity I8 gauge mild steetl X 24in. wide €12 carr. 38p
No. 3. Capacity 16 gauge mild steel X [8in. wide €12 carr. 38p
Also new bench models. Capacities 36in. x |8 gauge £35.24in. x 6 gauge £32.
Carriage 75p. Add 10% VAT to total price of machine and carriage.

End folding attachments for radio chassis. Tray and Box making for 36in.
model, 274p per ft. Other modets 174p. The two smaller models wili form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.
A.B.PARKER, Folding Machine Works, Upper George St., Heck dwike, Yorks. Heck dwike 3997
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YOUR COMPLETE AUDIO-ELECTRONIC STORES

More of everything at the right price. All your electronic requirements
within 200 yards - call and see for yourself.

\

EDGWARE ROAD, W2

RADIO
LIMITED

Practical Electronics

August 1973

404-406 Electronic Componentsand Equipment 01-4028381

354-356 High Fidelity and Tape Equipment 01-4025854/4736

309 PA-Disco-Lighting High Power Sound 01- 723 6963

303 Special offers and bargains store
. Allmail to 303 Edgware Road, London W2 1BW

PLESSEY INTEGRATED CIRCUIT
INTEGRATED CIRCUITS SPECIAL OFFERS! 8 Watt Auplifier 51403 D
) R . SEM I-CON DUCTO RS Complete with 8-page
Why buy alternatives when you can buy the genuine article from us at FY90 59p7 2N2926 10p [ booklet, circuits
:CDITItg‘tw. prices from stock. BRANDED FROM TEXAS L.T.T FAIR- 1000 MC/S" All Colours and data
- 25 + 50p 25 + 9
s 2 100 + 43 10 L 8o £1.50 cacn
, 00 + 40p
| 1%  [TRiAcs
STUD WITH ACCESSORIES i}
MDD . Gyo VMR § Gyn . AFI17 Mullard 250 | 2N3819 Texas 35p | Type  Volts Price “E
P I ' I P ? P p 25 + 17p |25 + 30p P.I.V. 1-11 -
8N7400  0-20 0-18 0-16 | BN7450 0-20 0-18 0-16 | 8N74145 1-50 1-40 1-30 100 + 15p 00 + 25p 3 AMP RANGE
BN7401  0-20 0-18 0-16 | BN7451  0-20 0-18 0-18 | BN74150 8-85 2-95 2-15 500 + I2p 500 + 20p 8c3sa 100 76p
8N7402  0-20 0-18 016 | BN7453 020 0-18 0-16 | SN74151 1-10 0-95 0-90 1000 + 15p 8C35B 200 79p
BN7403  0-20 0-18 0-16 | 8N7454 0-20 0-18 0-16 | 8N74153 1-35 1-27 1-20 8C35D 400 85p
8N7404 0-20 0-18 0-16 | 8N7460 020 0-18 0-16 | SN74154 2:00 1-75 1-55 | OCI70 Mullard 25p] BC107, BCI08, 8 AMP BA“E (T048)
SN7405 0-20 0-18 0-16 | 8N7470 0-80 0-27 0-26 | 8N74155 1-55 1-47 1-35 25 + 20p BCI0O9 10p each BC40A 100 85p
BN7406  0-30 0-27 0-25 | 8N7472 0-30 0-27 0-25 | BN74156 1-551-47 1-85 100 + I8p All Makes 8C40B 200 90p
8N7407  0-30 0-27 0-25 | 8N7473  0-40 0-87 0-35 | 8N74157 1-80 1-70 1-50 500 1 I15p 25 + 8p 8C40D 400 £1-00
8N7408 020 0-19 0-18 | 8N7474  0-40 0-37 0-35 | SN74160 2:60 240 2-25 1000 + 13p 100 + 7 8C40E 500 2120
BN7409  0-45 0-42 0-35 | SN7475  0-55 0-52 0-50 | SN74161 260 240 2-25 500 1 6 10 AMP RANGE (T048)
8N7410  0-20 018 0°18 | 8N7476  0-45 0-42 0-39 | SN74162 340 3-25 2:70 1000 + 55 8C454 100 95p
SN7411  0-23 0-22 0-20 | BN7480  0-80 0-75 0-67 | 8N74163 340 8-25 2:70 | By 19y Myllard 15 L 8C458 200 2100
8N7412 0-42 0-40 0-36 | SN7481 1-25 1-15 1-10 | 8N74164 2:75 2:30 2-10 P ADI61, AD162 35 8C45D 400 £1-26
8N7413  0-80 0-27 0-25 | SN7482  0-87 0-80 0-70 | BN74165 4-00 8-50 3-00 25 + I12p ’ P | 8C4SE 500~ 81-45
BN7418  0-30 0-27 0-25 | 8N7483  1-00 0-90 0-85 | 8N74166 4-00 8-50 3-00 100 + i0p each | 15 AMP RANGE <1‘048)
8N7417  0-30 0-27 0-25 | 8N7484 0-00 0-85 0-80 | 8N74167 6-25 5-80 5-10 500 + 9p 25 + 31p BC50A 100 1-25
8N7420 020 0-18 0-16 | SN7486 0-45 0-41 0-38 | SN74170 4-10 3-55 806 1000 + 8p 100 + 28p 30508 200 51-36
8N7422  0-48 0-44 0.40 | SN7490 0-75 0-70 0-85 | 8N74174 2-00 1-75 1-30 500 + 25p 8C50D 400 £1-65
8N7423  0-48 0-44 0-40 | SN7491AN1-00 0-85 0-90 | SN74175 1-351-27 1-15 1000 + 22p BC30E =500  £1-85
8N7425 0-48 0-40 0-35 | 8N7492 0-75 0-70 0-85 | SN74176 1-60 1-35 1-20 | OA202 10p DIAC D32 25p
8N7427  0-42 0-39 0-35 | 8N7493 0-75 0-70 0-85 | 8N74177 1-80 1-35 120 25 + 8p 2N3053 20p | TRIACS—
8N7428  0-50 0-45 0-42 | BN7494 0-80 0-75 0-70 | 8N74180 1-55 1-80 1-20 100 + 7p 25 + 18p Additional Types
8N7430 020 0-18 0-16 | 8N7495 0-80 0-75 0-70 | SN74181 7-00 8-00 5-50 500 + 6p 100 + 15p Ans0 (000 859 15 Anp
§N7432 0-42 0-89 0-35 | 8N7496 1-00 0-87 0-85 | 8N74182 200 1-80 1-60 1000 + 5p 500 + 12p 40659 (Plastic)
8N74338  0-70 0-61 0-44 | 8SN7497  6:25 5-50 5-00 | BN74184 2:40 2-00 1-80 1000 + 10p £1.00 T048
8N7437  0-65 0-60 0-50 | 8N74100 %-gg ila-go z-og SN74185A 2-40 200 1-80 40486 (TO5) 80p
8N7438  0-65 0-60 0-50 | 8N74104 1 -85 1-20 | AN74190 1-95 1-85 175
8N7440 020 0-18 0-16 | BN74105 1-45 1-85 1:20 | BN74191 1.95 185 1.75 ocjszgq””a:g 50p 3055 o, >" | NEW BRIDGE
8N74414N0-75 0-72 0-70 | 8N74107 0-50 0-45 0-40 | 8N74192 200 1-90 1-80 159 + 42 150+ 456 RECTIFIERS
BN7442 0-75 0-72 0-70 | BN74110 080 0-70 0-60 | SN74193 2-00 1-90 1-80 500 I 355 00 + ,3:
8N7443  1-00 0-95 0-90 | BN74118 1-00 0-85 0-90 | SN74194 2-50 2-25 1-80 1000 + m: 1000 + 33p SMALL SIZE AND LOW COST
SN7445 200 175 1-60 | BN74119 1-90 1-78 1-85 | SN74195 1-85 1-70 1-60 Type Volts Price
N7446 200 1.75 1.g0 | BN74121 0-80 0-55 0-50 | BN74196 1-50 1-40 130 P.LV. 1-11
BN744 1-7 §N74122 1-35 1-25 1-10 | 8N74197 1-50 1-40 1-80 HALF AMP
8N7447  1-751-60 1-45 | §N74123 270 2-55 2:47 | 8N74198 4-60 8-70 335 ZENER LINEAR BO3/05 50 20p
8N7448 1-75 1-60 1-45 | SN74141 1-00 0-95 0-80 | 8N74198 4-60 3-70 3-35 BO5/10 100 25p
PRICES OF 7400 SER'ESRSEFEESAkECgkRAgEESSOSFTHE TOTAL NUMBER DIODES (O/P AMPS) ONEfAM LR
LARGER QUANTITY PRICES PHONE (01) 402 4891 DI B2 Tac T0s, L e ool
e R OME RS L ”83} e s BZY 88 Range 709C  D.ILL. 35p | BI/20 200 30p i
t 7 133 [ . 723C  TO99 £1-00 | BI/60 600 35p ik
All voltages 723C  D.LL. 95p | ONE AMP @.1)
T :1;61; *cigh"m 725C  TO99 £4-50 | TUBULAR
A SELECTION OF SEM!-CONDUCTORS FROM STOCK a5 0 ;j}t f,olf’ﬂ §§§ wg‘lﬁ 158 gg;
AAY30 10p | BC147 18p | BU105 225 | OC44  1Bp | TIS43 35p 3055 55p 103+ Bg 747C  TO99 £1-10 wou 200 40p
AAY42 15p | BCI6YC 12p | BY100 15p | OC45  15p | V4054 25p 5004 esp | 747C DL w06 600 45p
AAZI3 10p | BC182 10p | BY126 15p | OC57  50p | 2TX108 12p 3442 125 | 1000+ 5p “s110 | TWO AMPS § H x } L
ACI07  85p nc»u 15p | BY127 15p | OC71  16p | ZTX300 12p | 2N3525 75p 72741P D.IL. 60p | x
AC126 25p | BCY32 75p | BYZ13 35p | OC72  25p ( ZTX 301 15p | 2N3614 59p Any one type. 72748P D.I.L. 80p [ B2/05 50 35p
ACI127 25p 35p | C106D B85p | OC77 45p | ZTX302 18p | 2N36156 75p SINCLAIR B2f100 100 40p
AC128  25p 9 100 | GETI11 55p | OC81 25p | ZTX 341 20p | 2N3702 10p 14 Watt 5% ICl2 £1-80 B2{200 200 45p
AC176  25p BL‘\4‘ 30p | GETL15 55p | OC83  25p | ZTX500 16p | 2N3704 10p | Wire Ends TOSHIBA B2/600 600 50p
AC187 25p | BCY43 25p | GETS80 45p | OC140 85p | ZTX503 17p | 2N3705 10p | Metal Case TH9013P B2/1000 1000 80p
ACI88  25p | BCY55 2-50 | LM309K 0C170  25p | 203301 . All voltages 20 WATT AMP FOUR AMPS
ACY17 380p | BCY70 15p | (T03) 1-87 | OCI171 30p | 2N404 £-8 - 100 Volts £4-47 POST PAID | jH x IL x &
ACY20 20p | BCY71l 20p | MATI2] 25p | OC200 45p | 2N527 20p each THY9014P Pre Autp B4/100 100 80p —
ACY21 20p | BCY72 15p | MIE340 50p | OC201 76p | 2N696 £1:50 | B4j200 200 85p
ACY39 55p | BCY87 2:99 | MJES70 70p | 0C202 80p | 2N607 254 180 | parA AND B4/400 400 0p | i
AD140  50p | BCZ11 50p | MJES20 75p | OC203  50p | 2N706 100+ 18p CIRC('IT‘S REV B4jt00 600 75p !
ADI49 50p | BD124 80p | MIE2955 OCP71 125 | 2N930 500+ 12p 4210p | Byro0 800 £106 |
AD161 385p | BDI3I 75p 110 | ORP12 50p | 2NURY 1000+ 1o | Lo SIX AMPS " ‘\
ADI62 35p | BD132 80p | MJE3055 ORP60 40p | 2N1131 o FREE WITH JH > L x 4 ot il
AF117 20p | BF115 25p 75p | P346A  20p | 2N1132 v ype. PURCHASES B6H/100 100 70p f
AF118 50p | BF167 25p | MPF105 40p | RASS10AF AN1302 B6200 200 75p
AF124 25p | BF173 25p Nl\T71420p 45p | UN1304 22p 3 Watt Plastic BHIOO 400 90p
AF139 :410» BF179 30p | NKT21640p | RAS508AF | 2N1305 22p Wire Ends 5% TRANSISTORS, | B6/600 600 £1-00
AFI86 Op | BF180 80p 217 40p 55p | 2N1307 25p 3EZ Range s,
AF239 4Up | BF194 15p NKT40370p TAA263 75p | 2N1308 25p . IC’s, TRIACS, SII.‘;‘(I;CT?%E?SSMROLLED m
ASY27 30p | BF195 15p | NKT404 50p | TIL209 39p | 2N1613 20p rEMTooE BRIDGES, ¥' - v
ABY28 25p | BF361 25p | CAS 50p | TIP29A 50p | 2N1671 1-00 - ol olts SCR’s, LDR's ype "l {', l”ff I
BA102 80p nwum 25p | OAl0  85p | TIP30A 60p | IN2147 7 80p each. D R P.LV. 1-
BALIS  7p 0;\&1 10p | TIP31A 60p ?‘ggl (?!P - 25
DATIARI5D D || LR T SILICON CRS 1;13 100 30p
BAX13 5p 0! 7p | TIP33A Bt ) N » |
BAX16 7 0A202 10 1-00 RECTIFIERS CRS 1/20 200 30p
b 4 R P 4 N N WIRE ENDED CRS 1/40 400 35p
BC107 10p B}< 50 20p | OC16 75p | TIP34A 25p PLASTIC ‘RS 0 600 5p 1
BC108 10p | BFY51 20p | OC20  85p : 2N2369A ;{Kmélg AMEN TO
BC109 10p | BFY52 20p [ OC23  85p | TIP35A 15p Type  P.ILV.1-11 Chsanms s (¢ B0p ‘
BC109C 12p | BFY64 50p | OC25  40p A 2N2905 20p 1 amp miniature CRN 410 100 30
BC113 15 BFYO0 59p | OC28 85p | TIP36A 2N2926 (all IN4001 50 6 GRS 3/20 200 359
P | BLY36 800 | 0C35  50p 3 cols)  10p IN1002 100 T LD An 45’ 1Amp
BCLI7 20p OC36  85p | TIP41A 75p | 2N3053 20p . IN4003 200 8 s ara0 00 sy ToS
BC143  85p 0C42  40p | TIP42A 85p | 2N3054 50p ' 40430 100 | IN4004 400 R O uPY roce s
N 0056 00 BT CRS5/400 400 80p i
QUANTITY DISCOUNTS e o = SEVEN AMP (T048) §
IN4007 1000 15 | NEW FREE CRYT/100 100 s0p
V Prices DO NOT include égz;' igo* ég:/ §5+ AN‘{Y ONE 12 e miniaturt | BOOKLET CRR7/200 200 65p 3
Value Added Tax. From Ist April a Ulhrg 50+ EREE PLI002 100 9 | (No. 36) CRS 71400 400 70p
109, must be added and shown sep- | From above sections except Imegrated | PL4003 200 10 | OVER 1500 Simgun By ah E
arately to your total order (inclu- | {ircuits and Speclal Offers where dis- EL1OT1RROn 1] TypEs— RCR 18/100 100 85p 8
f R & . PLAN0S 6 2 CTaTE. Ty oren o
8373 PQSt/paCkmdg)' He.lr;‘ us hjlﬁ you Minimum order value £1 please. PL4006  R0O 15 Send for  yours it(‘}I% }?/;’22 ;23 ng 3Amp
receive your order without delay. | piage 7p an all orders. PLYOOT 1000 15 | tonlav? SR AnHN AN e50r To48

Open:-9am-6 pm
6 days a week
(309 closed
Thursday)

All stores.open




NEW FROM DENMARK

Already Established As One Of
The Best Selling Kits in Europe

JOSTY KIT today

is counted among

leading manufacturers
Europe. Constantly the experienced engineers at the JOSTY laboratories
work on improvement of existing kits and on new developments. ¥
Only the best materials and components have been used.
The circuit-boards are manufactured according to the
newest developments in this field and are supplied with all
holes drilled and printed showing the exact placing of the
components. Our long standing experience enables us
to guarantee every JOSTY KIT for ONE YEAR for all
parts as well as the correct function of the assembled kit.
JOSTY KIT’S are a quality produce of DENMARK.

of electronic kits in

® Amplifier AT30

NO more searching for Com-
ponents, it’s all in the bag the
losty way.

ELecTroNic GonsTrRucTiON KiTs

We are sorry, you may have a little difficuity
obtaining these kits at present. We at Josty
are doing everything we can to produce more
kits but in the meantime they are only available

from

APPOINTED JOSTY KIT STOCKISTS

T. Pacttison,

§ Maritime Terrace,
Blandford Street,
Sunderland,

Co. Durham

Red Radio Shop,
31 Crowtree Rd
Sunderland,

Co. Durham.

J. R. Gough,

27 East Smithy St.
South Shields,
Co. Durham.

Payne & Hornsby Ltd.,
3 Andrews House,
Gallowgate,
Newcastle-on-Tyne.

Richley & Freeman Ltd.,
100 Percy St.,
Newcastle-on-Tyne.

Aitken Bros. Ltd_,
35 High Bridge,
Newcastle-on-Tyne.

Hamilton Music Store,
Corporation Rd.,
Middlesbrough,
Teesside.

B. Williams,

16 Borough Rd.,
Middlesbrough,
Teesside.

McKenna & Brown Ltd.,
135 High St.,

Redcar,

Teesside.

Jaytron Ltd.,

178-9 Phibsborough Rd.,
Dublin 7,

Ireland.

Bond & Mason,
94 Church Rd .,
Stockton,
Teesside.

T. Jaques,
Waterdale Rd.,
Doncaster,
Yorks.

Modern Electronics,
S Sunny Bar,
Doncaster,

York.

Misons,
Citadel Row,
Carlisle,
Cumberland.

Teleview Rentals,
414 Catcote Rd.,
Hartlepool,

Co, Durham.

JOSTY KIT RETAIL PRICE LIST
(APRIL, 1973)

Totak
RRP RRP
Model . Excluding incl’d.
No. Description V.A.T. Y.AT.V.A.T.
AF20 Mono Transistor Amplifier 4-80 0-48 528
AF30 Mono Transistor Pre-Amplifier 2:61 0-26 2.87
AF310 Mono Amplifier {for Stereo use two) 591 0-59 6-50
ATS Automatic Light Control 2-58 026 2-84
AT30 Photo Cell 5witching Unit 570 0-57 627
AT50 400W Triac Light Dimmer Speed 4-80 0-48 5.28
Control
ATSS 1,300W Triac Light Dimmer Speed 570 057 627
Control
ATS6 2,200W Triac Light Dimmer Speed 690 069 7.59
Control
AT60 Psychedelic Light Control, Single 7-80 078 858
Channel
ATES Psychedelic Light Control, 3 Channel 14-55 1-45 16.00
HF61 Medium Wave Transistor Radio 3:33 0-33 3.66
HF65 F.M. Transistor Transmitter 2:70 027 2.97
HF75 F.M. Transistor Receiver 2:88 0-28 316
HF310  F.M. Tuner Unit 15-81 158 1 17.39
HF325 De-Luxe F.M. Tuner Unit 2412 2-41 26-53
HF330 Stereo Decoder for use with HF310 9:96 099 1095
or HF325
HF395 Aelvl‘ial :nrlpliﬁer for AM/FM Bands ), 1:77 0-17 194
an
GP310  Stereo Pre-Amp to use with 2, AF310 2127 2:12 2339
GU330 Tremelo Unit for guicars, etc. 7-50 075 8.25
NTI0O  Power Supply 100m/a 9V Stabilised, 615 06) 676
12V Unstabilised
NT300 Professional S(azlllsed Power Supply 1251 1125 13.76
NT305 Transistor Converter 12/ISV, a.c./ 450 0-45 495
d.c.to 6V, 75V, or 9V d.c.
NT310 Power Supply 240V a.c. to 2 x 18V 4-80 0-48 528
d.c. at 2A
NT315 | Power Supply 240V a.c. to 4:5—15V 957 0:95 1052
d.c. 500m/a

Sole UK Distributors

RADIO SUPPLIES

(Components) Ltd.
P.0. BOX 27 « 39 WHITBY STREET « HARTLEPOOL TS24 7BR
TELEPHONE 0429-5750 or 68002
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TWO-WAY LINK

OMMUNICATION is a4 fundamental function of electronics.

It is particularly appropriate therefore to discuss certain
aspects of communication relating to this magazine and its
readers. First, one unquestionable fact: the link forged
between a magazine and its readers is of inestimable value
and significance. To this it can be confidently added that a
magazine devoted to a creative hobby is especially favoured
in that feedback from its readers is often likely to be in the
form of examples of readers’ own personal efforts and
experiences. Such direct positive evidence of a live and
actively committed readership is perhaps the best and most
encouraging reward the editorial staff of such a publication
could wish for.

PracTicAL ELECTRONICS is proud of the two-way link
established between individual readers and the magazine. We
believe this is mutually stimulating. The existence of this
link has long been evident, and has been demonstrated most
effectively in our pages through the medium of /ngenuiry
Unlimited. Reference to the popularity and importance of
this feature is not out of place. It has often been commented
upon that the circuit ideas published constitute a most valu-
able source of reference to designers and constructors alike.
We agree, and feel sure that many a reader must have saved
time and effort through studying the ideas in [/ngenuiry
Unlimited.

The varied nature of these miscelluneous circuits is, in
uself, quite instructive. It indicates a wide catholic range of
interests und shows that the inventive spirit is as much alive
as ever; a refreshing and reassuring antidote to the drab
uniformity of thought and action which churacterises many
aspects of modern life.

The circuits published in /.U, are generally of modest pro-
portions, but that is no true measure of their actuual or
potential worth. They represent the new outlook and
approach to electronics which has emerged in the course of
the last few years. The dramatic scaling down in physical
size of components over the last decade has given electronics
greater—almost total—freedom in the environmental sense,
and in many instances it is released entirely from the shackles
of the mains umbilical cord. One result of all this has been
the creation of an enormous variety of small circuits. many
owing their origination to the enterprising efforts of private
individuals to solve some problem or meet some particular
need through the agency of electronics, the very thought of
which would have been preposterous a few years ago. Many
of these ure worth recording for the benefit of others.

We are glad to be able to present some of the fruits of this
kind of private enterprise in Ingenuity Unlimited. And never
let it be forgotten that such relatively simple circuits as these
may sometimes prove to be the seeds from which bigger
and grander concepts grow.—i .E.B.

Editor
F. E. BENNETT

Editorial

R. D. RAILTON Assistant Editor
D.BARRINGTON Production Editor
G. GODBOLD

S. R. LEWIS B.Sc.

Art Dept.

J. D. POUNTNEY Art Editor
J. A.HADLEY

R. J. GOODMARN

Advertisement Manager
D. W. B. TILLEARD
Phone: 01-634 4202

P. J. MEW
Phone: 01-634 4210

C. R. BROWN, Classified
Phone: 01-634 4301

Editorial & Advertising Offices :

Fleetway House, Farringdon St.,

London EC4A 4AD

Phone: Editorial 01-634 4452
Advertisements 01-634 4202
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By D. COLES

664

HE GAME of chess is more Machiavellian than mili-

tary in its tactics and strategy and the circuit
described here provides a version which is much
more like the action of a military battle than court
intrigue. Thus: Battle Chess.

No claim to originality is made by the author
since Edgar Rice Burroughs-—of Tarzan fame—once
wrote a book called the *‘Chessmen of Mars” in
which the idea was developed fully. The trouble
with the Martian game was the requirement for real
people, expected to fight to the death. The finding
of 32 people willing to play chess in this
way would undoubtedly prove difficult but the
Battle Chess circuit is designed to simulate the duels
which occur.

THE GAME

In basic concept Battle Chess uses the moves of
its namesake but introduces a variety of program-
mable factors which come into play each time there
is a confrontation. Thus one piece does not merely
“take” its opponent—they have to fight the situa-
tion out in an electronic simulation.

PROGRAMMING

A number of factors have been programmed into
the simulation circuit which parallel those found in
real life military situations:

1. The strength of the various chessmen.

2. The addition of arms which increase the fight-
ing strength of a chessman.

3. The reduction in fighting power due to supply
problems (i.e. ditsance between duelling chess-
men and their respective King’s squares).

4. The proximity of supporting chessmen.

5. The effects of morale.

Combinations of resistors are used to determine
factors | to 4. Resistance values interact with each
other to affect the frequency of multivibrators (see
Fig. 1).

Morale, on the other hand, is time dependent,
being at its highest immediately after a successfully
completed duel. The charge remaining in a capa-
citor simulates the effects of morale; the charge
Jeaks away to nothing and the probability of win-
ning the next duel drops from exceptionally high
for the previously winning player to the normal
value over a period of about ten minutes.

LAMP 1 LAMP 2
FREEZE i i FREEZE
B o
SCORE COINTER FLIP-FLOP SCORE COUNTER
]
TRIGGER! TRIGGER
MODIFY MODIFY
EREQUENCY 2] 1y L TIVIBRATOR MULTIVIBRATOR e REQUELr &
A 8

Fig. 1. Block schematic of the Battle circuit showing
how the basic units are interconnected
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The factors which combine in the game of Battle
Chess make it virtually impossible to predict the
outcome of a simulated duel. Thus the tactics and
strategy which have to be developed by the player
are more dynamic, more subject to caprice, than
those used in conventional chess and are designed
to approximate the real life strategy of a series of
military engagements.

THE SIMULATION CIRCUIT

The circuit is shown in block form in Fig. 1 and
in detail in Fig. 2.

Two conventional multivibrators A and B have
their frequencies determined by external resistances
connected between points 1 and 2 and the negative
rail. The pulses of each multivibrator simulate the
thrusts and parries of a duel and the resistances
which combine to set the frequency of oscillation

MULTIVIBRATOR A

SCORE COUNTER A

FLIP-FLOP

freeze with the winning side indicated by the light
which remains lit.
The opposing capacitor’s charge is neutralised
- through diodes D1 or D2 so that the other Darling-
ton remains unswitched. The charge in the winning
capacitor remains at the switching voltage as long
as the lamp remains lit and leaks away once the
circuit is switched off. This slowly leaking charge
represents the player-army’s morale and if a fight is
started before the charge has gone, it takes less time
to build up to its switching value.

CONSTRUCTION

The simulation circuit layout is not critical and the

" Veroboard method of construction is ideal.
The multivibrators may be constructed first and
checked by temporarily conrecting 3-3k{} resistors

MULTIVIBRATOR B

SCORE COUNTER B

LP1
6V

R7
560

R8 68k

2N 2891

LP2

TR x R6

2NL289

6V

R10
S6N

R9 68k ML

Fig. 2. Detailed circuit diagram of the equipment. When setting the timing of the various sections it may be
necessary to select the electrolytic capacitors C1 to C8 if the variable resistors VR1 to VR4 are unable to
provide sufficient adjustment to “pull” the periods into agreement

represent the value of the chessman, its distance
from i‘s King's square—representing G.H.Q.—and
the number of friendly chessmen and their relative
positions,

Pulses from each multivibrator are fed to a cen-
trdl flip-flop via capacitors C3 and C6. These pulses
switch the flip-flop so that lamps LP1 and LP2 are
switched on alternately with a continuously varying
mark /space ratio. The lamps, as well as providing
a visual analogue of the duel, eventually indicate
which side has won.

Depending on which flip-flop transistor is oN, a
current flows in R7 or RI10 providing a potential
difference which charges capacitors C4 and C5
through resistors R6 and R11. Additional resistors
may be inserted at points XX’ and YY’ to reduce
the overall resistance and allow C4 or C5 to charge
faster.

These additional resistances simulate weapons used
by the battling chessmen. When either C4 or C5
reaches a voltage of about 0-7 volts, the associated
score counter, a Darlington pair, switches on, caus-
ing two things to happen. The Darlington pair out-
put biases the flip-flop via RS or R12, causing it to
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between points 1 and 2 and the negative rail. Con-
nect the 9 volt battery and check oscillation with a
voltmeter across R4 and R13.

The flip-flop should be built on next, together with
its triggér pulse feeds, C3 and C6. ‘Connecting the
battery should now cause the lamps to flash altern-
ately in response to the multivibrators and clearly
show the variation in mark/space ratio.

When constructing the score counters remember
that diodes DI and D2 must be good ones. A
reverse leak on one or both of these, even if only
four to five micro-amps, will upset the impartiality
of the circuit. Pliers used as a heat shunt when con-
necting them will reduce the risk of damaging their
characteristics.

To test the score counters, connect the battery
once more and briefly touch a 10k} resistor, con-
nected to the positive rail, to the positive lead of
C3. The lights should cease to flash, LP1 should
stay lit and LP2 extinguish.

Leave the circuit in this state to check that it is a
stable condition; if the situation changes it will
almost certainly be one of the diodes at fault.
Repeat the test with CS5.
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TOB1+VE

P

TO POINT

o___/vm

b"‘ﬁ“"go‘b@oooqgoooooooooo‘oovaoooo}l

-
“jﬂ{

!o
70
POINT ]
o
o .
- Fig. 3. Veroboard layout
= of the components on 0-1
= inch pitch board. In the
= present case this was cut
= from a sheet edge to give
o_/ 70 X' a blank area which can
TO Y be drilled for fixing as
iy - [
oy e - !/ Tox required
V\_lw a

Finally, test that the flip-flop is charging the score
capacitors properly. Temporarily connect a IMQ
resistor across the points XX’. Discharge the score
capacitors by shorting their positive leads to the
negative rail before switching on. The lamps should
flash for 10 to 15 seconds and then LP1 will remain

COMPONENTS . . .

BATTLE CIRCUIT

Resistors

on and LP2 off. Re,peut with the IM{ resistor R1, R4, R13, R16 10k Q R6, R11 2.9M Q
across the points YY’ and the opposite situation R2 R3. R14 R15 3.3kQ R7.R10 560 |
should occur. Failure at this stage could be due RS, R12 2.9k O R8. R9 6.8k O
to poor solder joints, leaky diodes or slight tracking .
between the Veroboard copper strips. Capacitors

C1,C2,C7,C8 20uF

3, C6 68uF  All 12V working
THE PLAYING BOARD C4, C5 109uF

The playing board consists of a matrix of 64 4-way Potenti
sockets. Euch side utilises two of the pin sockets and c{,;? vgleters 3.3k Q
the connections to each side are similar and may be VR2 VR3 470k Q@ All Skeleton
considered separately. ' Preset
One of the pin sockets acts as a power feed and Transistors and Diodes

is connected to the negative line through a series TR1, TR2, TR9, TR10  OC71, OC72 or similar
resistor and a switch contact as in Fig. 4. Current TR3, TR4, TR7, TR8 2N2926 or similar
is transferred to the other pin socket through the TRS, TR6 2N4289 or similar
resistance of the chessman as shown in Fig. 5 and D1, D2 OA85
to the multivibrator through a second series resistor . ;
and switch contact. The two switches (1-pole. 8-way) | Mfgflt‘;";gvsGOmA
act as Rank and File co-ordinates and locate the S1 'Single })o‘e ON/OFF (pushbutton type)

B1 PP7, PP9 or similar

Veroboard

PLAYING BOARD
Resistors

R101, R115 4.4k Q2

R102, R116 3.3k Q2

R103, R117 2.7k Q

R104, R108, R118, R128 2.2k

R105, R109, R114 1.7k Q

R119, R122, R127
R106, R110, R113, R120, 1.2k Q

R123, R126

R107, R111, R112, R121,

R124 R125 I

RX (28 off) 10k Q
Miscellaneous

Four Phono sockets

64 four-way sockets

4 single-pole 8-way wafer switches

Wire, hardboard, 2in X #in section wood, glue,
screws, panel pins.

Completed circuit board for Battle Chess
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FILE

g >8 7 6 s 4 3 2 3
b . o8 R10! R102 R103 RI04 R105 RI06 R107 20, 2 o
$2 Lk 33kn <27kn <22kn <37kn  <I2kn 10k S5
1
50 ( .
O_L/W Rx { PM# : —AA~ 05
o P 0 s e ; )
VAT prf A T od S T ol 0o
i i 3% ; 7
regir f ik yir |
Tod
T0 POINT o i
RANK
7 Li e LW R Fg'" I RES . [ O’] %nm
[ S H H { g i H i & i 3
o o ¢ B0 O =0 T $~0 o S0 @l = o
8 8 1 \_.i o5 >y F= > R114 2 (o] .
Fo) > [e) f —e i ‘17 Y 7i i ﬁ_‘/; O, o
1 AA~ AA 17kA
50 - AAA L AAA L AAA ‘ o5
3 o RI21 R120 R11g R118 R117 R116 R115
4 - 2 1ok 12kn 17k 22kn 2760 33k 4kl %
3 Rx-28 ott 2 3 n 5 5 7 3 T0 POINT
L FILE 2

; TO ~VE RAIL ON CIRCUIT BOARD

Fig. 4. Wiring of the playing board and Rank & File selection switches.

Only the sockets at the periphery

have been shown but, of course, there is a socket in each square, wired in a similar manner to all the others

chessmen which are to take part in the duel. The
combined resistance of the two series resistors
reduces the base biasing current in proportion to
the chessman’s distance from its King’s square.

In addition to the series resistance and the chess-
man, cach Rank and File is connected to its neigh-
bouring Rank or File by a 10k resistor so that a
parallel path exists through every other friendly
chessman. Thus the number and closeness of the
other chessmen modify the final value of the biasing
resistance; in effect, they lend their support.

BALANCING

Variations in the chessmen, the weapons, and the
playing board resistors are quite in order and may
be interpreted as the usual random variations to be
found in any army. However, the battle simulator
must be balanced so that should an identical situa-
tion occur, neither side has a better chance of win-
ning. The four variable resistors VR1 to VR4 are
used to balance the circuit,

Starting with the multivibrators temporarily solder
a 4-7k{2 resistor to each biasing network at.l and
2 in turn, using | per cent or S per cent resistor if
possible. Using a voltmeter across R4 or R13, count
the number of oscillations in a ten second interval.
Using the variable resistors, VRI or VR4 alter the
frequencies until they are, as nearly as possible,
equal.
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To balance the score counters, temporarily solder
two 2-2MQ resistors across points XX’ and YY'.
Switch on the simulator and note which lamp goes
out permanently first. Alter VR2 and VR3 until only
a small change in each preset changes the lamp
which goes out. In between each try, it will be
necessary to switch off and discharge C4 and CS5.

THE PLAYING BOARD

The playing board circuit is shown in Fig. 4
together with details of switch connections. The 64
sockets are arranged in an 8 X 8 array on a
hardboard mounting which torms the top of the
circuit cabinet and the playing board. The four
single-pole, cight-way switches are mounted two at
each end, the press on, press off mains switch, the
lamps and phono sockets can be mounted in any
convenient position. The line and interconnecting
resistors arc suspended in the wiring. The wiring
can be tied into looms and attached 1o the
inside of the wooden sides with wiring clips. The
sockets can be attached with Araldite.

The sides and ends of the cabinet are fastened to
the hardboard top with glue and panel pins. The
bottom, another piece of hardboard, is secured to
the sides with a few screws so that it can be removed
for servicing. Dimensions have not been given since
size and proportions will vary with the constructor.
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CHESSMAN WEAPON

Plastic tube or

0’.20 White 18 4
4 3
e ® Black2&3

Fig. 5. A suggested form of chessman and
weapon

CHESSMEN
Resistors

King 02 (link)
Queen 330 Q
Knight 1.2k Q
Bishop 2.7k Q
Rook (Castle) 5.6k
Pawn 82k Q

Miscellaneous

Holders 32 four-way plug bases
WEAPONS
Resistors
Sword 2.2M Q
Dagger 5M Q
Mace 2M Q

Miscellaneous
Plugs Phono plugs in quantity

to suit

CHESSMEN AND WEAPONS

In the present example the chessmen are con-
structed on the four-way plug bases by soldering the
correct resistors between the requisite pins as in
Fig. 5 and Aralditing a length of plastic tube onto
the base. The tube length may be varied to indicate
the power of the piece; say three inches for a King
reducing to one inch for a pawn. The name of the
chessmen should be marked on the outside of the
tube. The weapons are constructed similarly, using
the phono plugs. Remember the Queening rule for
pawns which successfully reach the opposite side of
the board and make two Queens for each side.

The more ambitious might wish to mount genuine
chessmen on the bases or perhaps even make pieces
of their own devising. There are plenty of tech-
niques available today to do this.

FINAL TESTING

When fall the wiring is complete and the circuit
board secured inside with small brackets, the com-
plete unit may be tested. Switch both sets of co-
ordinate switches to Rank 1, File 8 and place a pawn
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from each side at this position. Switch on the simu-
lator and observe the rate at which the lights flash.
Switch off and move the pawns to square: Rank 8,
File | and switch on; the lights should now flash
more slowly. Try the same tests with Kings; the
same thing should happen except that the rate of
flashing will be higher in both cases. Sometime dur-
ing these tests a win will be indicated; when this
happens, switch off and wait for the score capacitors
to discharge, or alternatively discharge by shorting
while switched off.

Try adding other pieces to the board in different
positions and note the different flashing frequencies
of each combination. In some cases the difference
will be hard to distinguish since the alteration will
be small.

RULES OF PLAY

The chessmen move as for conventional chess and
for the same distances.

When one player wishes to take an opposing piece
and gain the occupied square, the attacking player
must verbally challenge the other. Attacking and
defending chessmen should be indicated and the
defender cannot retreat from the challenge.

Rank and File co-ordinates are set on the switches
to indicate the squares holding each piece. Weapons
may be selected at any time and plugged into the
phono sockets. The battle simulator is now switched
on and the two lamps will flash alternately for,
typically, 20 or 30 seconds. The light which remains
on after the flashing has ceased indicates the winner
who can now occupy the disputed square. The
loser is removed from the game and the winner con-
fiscates the loser's weapons for his own arsenal.

TACTICS

The interaction of Player/Chessman/Position/
Weapons/Morale alters the . probability of any
particular piece winning and if two roughly equal
chessmen are opposed it is virtually impossible to
predict a duel’s outcome. The tactics used in Battle
Chess can be effective in placing a player in a
stronger position.

For example, wherever possible arrange to do
battle as near as possible to your own King's square
or try to arrange that your own combatant is close
to a number of friendly pieces—the more powerful,
the better.

Force battles to take place within 5 or 10 minutes
of a previously successful battle or fight a delaying
action for a similar time if a battle has just been
lost. This avoids or uses the moraie charge.on the
capacitor.

Of course there are the obvious comments like
“don’t throw pieces away in needless battles, they
may be useful for support if not for combat” and
finally always remember, you may win a battle but
lose the war.

NOTES

Although the rules of play suggested follow the
rules of conventional chess, the equipment can be
used to simulate modern battle conditions quite
successfully. The playing board may be marked out
with a map, and infantry, tanks, missiles can be sub-
stituted for pawns, knights, rooks, etc. In this case,
the constructor is left to formulate his own rules. ¢
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N AUDIO compressor is an audio amplifier which
is designed to provide a constant output level,
from a wide variety of input levels. Thus it is
sometimes referred to as a constant volume ampli-
fier. It merely consists of an audio amplifier which
is fitted with some form of automatic gain control.

AUDIO COMPRESSION

Reasons for using audio compression vary, as it
can be used in several applications. It is often used
in tape recording when something such as a debate
is to be recorded, and only one microphone is to
be used.

The use of compression obviates the need to
re-adjust the recording level each time a different
person speaks, as, once the level is set for one
speaker, the correct modulation depth will be
obtained for all the others. This is of course pro-
viding that all the speakers are close enough to the
microphone, to provide a sufficient output to
operate the compressor. This technique also removes
the possibility of overmodulation at unexpectedly
high volume levels.

Io(mA)

8 G0

7

6 A

5 ) Vgg=—1—1
o T

17 Vo2

x A ="

3 i
e /7 -
// s

R/
/
0 4 10 z 13 14 15
vns(volts)
Fig. 1. Drain current plotted against drain to

source voltage for a typical n-channel f.e.t.
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By R. A. Penfold

Speech compression is used in some amateur
transmitters in order to maintain a high average
modulation level, without running the risk of over-
modulating an a.m. transmitter, or exceeding the
maximum power rating of the power amplifier of
an S.S.B. transmitter,

Simple peak clipping circuits are sometimes used
instead, but these introduce a comparatively high
degreee of distortion, and are not as effective.

USING AN F.E.T.

When subject to a low voltage between the drain,
and source terminals, an f.e.t. exhibits the charac-
teristic of an ordinary resistor. This is illustrated in
Fig. 1, which shows typical transfer characteristics
of an n-channel f.e.t., at various gate voltages.

It will be seen that the value of the resistor
formed by the f.e.t. can be varied by altering the
gate bias voltage. It can be varied from a few
hundred ohms to many megohms.

THE CIRCUIT

A circuit diagram of an audio compressor utilising
an f.e.t. in a voltage controlled attenuator is shown
in Fig. 2. The input impedance to the unit is high
(typically 2-5 megohm), and is suitable for use with
a crystal microphone. The output is at a low
impedance, and will drive virtually any amplifier.
For low level inputs (i.e. below the level at which
compression begins) a voltage gain of about 275
is available with the gain control at maximum.

In order to obtain the required high input impe-
dance, the input transistor, TRI, is operated in the
emitter follower mode. This is direct coupled to
TR2, which is a common emitter amplifier.

For TR1 to produce a very high input impedance
it must have a fairly high impedance in its emitter
circuit. R4 is therefore used to raise the input
impedance to TR2, in order to achieve this.

The bootstrapping technique has been employed in
order to virtually eliminate the shunting effect the
biasing resistors, R1, R2, and R3 would otherwise
have on the input impedance. C3 is the bootstrap-
ping capacitor.
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Transistors TR1 and TR2 are used mainly as a
buffer amplifier, and provide only a small voltage
gain.

VOLTAGE CONTROLLED ATTENUATOR

The output from TR2 is fed via C4 to the voltage
controlled attenuator. R7 and R8 form a tap on the
main supply rail, and produce a suitably low supply
voltage for the f.e.t. TR3. The drain to source
impedance of TR3, and R9 form an attenuator.

With no negative bias at TR3 gate, the drain to
source impedance is very low, and the attenuation
factor of the circuit is very low. By giving a negative
bias at TR3 gate, the drain to source impedance
can be greatly increased, and the attenuation factor
of the circuit thus also greatly increased. A voltage
controlled attenuator is thus formed.

The output from the attenuator is fed via CS to the
input of a very high gain common emitter amplifier,
TR4, which is followed by an emitter follower stage,

tens of ohms. This will have a negligible effect upon
the attenuation factor of the circuit.

Raising the input level slightly will increase the
bias voltage, and due to the logarithmic relationship
between bias voltage, and drain to source resistance,
this will cause a much larger increase in this resis-
tance, say a few hundred ohms. This will result in
a noticeable, although still only small increase in
the attenuation factor of TR3 and R9.

INPUT LEVEL

It is at this point that raising the input level will
begin to have a very noticeable effect on the voltage
controlled attenuator, as only a very small change in
bias is required to cause an increase of several
kilohms in the drain to source resistance of TR3.
Thus an increase in the input level causes the gain
of the amplifier to drop considerably, and so reduce
the output level. The output level will therefore
tend to remain almost constant, even though the
input level may vary considerably, providing the

y +9v

RIS
100
ko
b b d
3
2N3708 PNIOS

Fig. 2. Circuit diagram of the complete Audio Compressor

TRS5. From the emitter of TRS, some of the signal
is fed via C8 to the volume control, VRI, and then
to the output socket. The remainder of the signal is
used to produce the biasing voltage for the
attenuator.

RECTIFYING CIRCUIT

It is fed via C6, and R14 to a rectifying circuit,
consisting of DI and D2. This arrangement is used
as it provides a fast attack speed, but with a long
decay. C7 smoothes the a.f. half cycles to a d.c.
negative bias, which is then fed to the gate terminal
of the fe.t.

There is not a linear relationship between the gate
bias voltage, and the drain to source resistance of the
fet. With a low level input, only a small bias volt-
age will be produced, and this will only alter
the value of the resistor formed by TR3 by a few
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input is above the level at which compression
commences.

Even with quite high input levels (up to about
025V r.m..) there will be only a small degree of
distortion in the circuit. The use of modern silicon
transistors in the input stage ensures a low noise
level.

TIME CONSTANT

The attack of the a.g.c. circuit is very fast, being
virtually instantaneous, but the time constant capaci-
tor, C7, produces a fairly long decay time ,(about
two seconds). For most applications this is very
desirable, as it prevents the gain from rising during
brief pauses in the signal, and the noise which would
subsequently accompany this.

However, the decay time can be altered to suit
individual requirements by altering the value of C7,
the larger its value, the longer the decay time.
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Fig. 3. Layout of the components on the Veroboard panel and interconnections to
the other components. Note breaks in copper strips

Practical Electronics  August 1973 671



CONSTRUCTION

Constructional requirements will vary widely, as
some constructors may wish to build the unit as an
integral part of some piece of equipment, while
others may wish to build it as a self-contained
unit, as was the prototype. In either case the Vero-
board layout shown in Fig. 3 can be used. O-lin
matrix board is used, and the copper strips run
lengthwise. These are cut at a number of points as
detailed in the diagram.

A 7in X 4in X 1-5in aluminium chassis fitted with
a base plate is used as a case for the prototype.
The Veroboard panel is mounted on stand-off
insulators in order to hold it a little way clear of
the metal case. A PP6 battery is used to power the
unit, this particular type being a good fit in the
case, and has virtually its shelf life with normal use.

Phono sockets were use for SKI, and SK2 on the
prototype. but almost any type of two way socket is
of course suitable. Due to the high input impedance
of the unit it is essential that the input lead is
screened, in order to avoid unwanted noise pick up.

Output (mV)
5004

400 =T

. /

200 A
V4

100 /

04 02

04 06081 4- 0 20 4050 100
Input{mv)

Fig. 4. Graph showing the relationship between
the input and output voltages of the Audio
Compressor. It can be seen that while the input
changes from 2 to 50 millivolts the output only
changes by 25 per cent

RESULTS

A graph of the results obtained on the prototype
compressor is shown in Fig. 4. This shows input
voltage versus output voltage. With an input of
ImV or less the gain is fairly constant at about 275,
or a little less. Above this the gain decreases slightly
as the input voltage is raised, until it reaches about
2-6mV. and increasing the input voltage above this
level has very little effect upon the output. *
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UITY

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.

LIGHT-OPERATED POWER CONTROLLER

HE circuit shown in Fig. | will control the a.c.

power delivered to a mains load according to the
level of light incident on a light-dependent resistor
PCCI.]An advantage of this circuit is its extreme
simplicity and consequent ease of construction.

As the mains voltage rises the capacitor Cl is
charged via the potentiometer formed by R1 and
PCC1. When the voltage across Cl rises sufficiently,
the bi-directional trigger diode D1 breaks down and
C1l is discharged into the gate of the triac CSRI,
switching it into its low resistance state. The com-
bination of a 0-1xF capacitor and the breakover
voltage of the diac of around +30V gives a sufficient
pulse to ensure the triggering of most commonly
available triacs. The diac also ensures that the maxi-
mum voltage rating of the LDR is not exceeded.
Since the triac and the diac are bi-directional this
situation occurs on both positive and negative-going
half-cycles of the mains supply, the triac returning
to its high resistance state at each zero point in the
cycle.

The point in each half-cycle at which the triac is
fired is determined by the incident light on PCCl, full
power being delivered to the load when this point
occurs very early in the cycle—i.e. with the LDR in

REED RELAY CURRENT TRIP

A SIMPLE over current protection device for a
series regulated power suppply can be made
using a thyristor and a reed relay. The circuit
diagram is shown in Fig. 1.

When a fault current appears across VR1 and R1,
R2, diode DI conducts a positive going signal to the
gate of the thyristor CSR1 which triggers it on. The
reed relay then closes applying a negative voltage to
the base of TRI cutting it off and reducing the out-
put voltage to zero.

The action of this cutout is much faster than a fuse
thus protecting the sensitive semiconductors in the
circuit being supplied. The lamp LP1 will show a
fault condition until the SCR is shorted by S1. If
the fault is still present the thyristor will fire cutting
off the supply again.

The trip current is set by VR1. The reed relay is
a miniature type about an inch long with 250 turns
of 32 s.w.g. enamelled copper wire wound onto the
reed relay body.

N1

INZEN

G. Daddy,
Hull.
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darkness. The power that can be controlled by the
circuit depends only on the ratings of the triac and
on the adequacy of its heat sink.

Components L1, L2, C2, R2 provide suppression
of the radio interference generated by the switching
of the triac and also protect the triac against mains-
borne transients to which these devices are highly
susceptible. Note that R2 is necessary to limit the
discharge current of C2 which might otherwise ex-
ceed the peak surge current of the triac when it fires,
and destroy it.

Owing to the triac’s low tolerance to over-voltage
transients, this circuit can not be recommended for
use with motor loads without the incorporation of
additional protection. If circuit values are altered,
to change the light threshold or the operating range
of the unit for example, care should be taken not
to exceed the current/power ratings of the LDR,
the diac and the triac gate.

Circuit values are such that incident daylight will
result in no power being applied to the load, while
the level of light around dusk will give full power.

1. Page,
London, SW.13.

L1* SEE TEXT
LOAD
100 pH
Rzémn w
mt2 @)
240V
MAINS
e
m— C2
- 01pF
S00Vac
.
L2 SEE TEXT
100 uH

REVERSING LIGHT WARNING

=2

EXISTING
SWITCH

REVERSING
LAMP

ANY cars have reversing lights fitted which are
M operated by a switch on the dash; this must by
law be illuminated, but I have found it quite easy
fo leave the switch on accidentally for periods
during the daytime.

I therefore devised the circuit shown in Fig. I.
This is wired in parallel with the reversing light(s),
and sounds a warning if left on for more than about
a minute. When power is applied, CI slowly charges
up through VR! and TRI, the latter remaining
switched on until Cl is almost fully charged. TR2
is u conventional oscillator, but cannot operate until
TR1 turns off, when it produces a fairly loud tone
in the speaker.

Components are not critical. TR! can be any
silicon pnp transistor, and any of the OC72/75/81,
82 range will work as TR2. Transformer TI is a
small audio output transformer out of an old tran-
sistor radio.

The circuit was made up on a small piece of tag-
board, and mounted behind the dashboard.

D. L. Atkin.
Sheffield.

2%
><
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SUN JCLTS THE EARTH

Solzr storms release an znormous
amounmt of enzrgy which ¢an affzct
the spin of the earth oa i azis.
Soms ter. vears agz th: French
astrcnonxr. A, Danjon. announced
that the very large soler fare of
1959, significastly afiected 'he length
of thz cay. At tha tmz 1e was
not v2y well =supparted by
collcagues.

However. the verv ensrgetic sclar
storra  which occurrad in  August
1972 shcwed an evem gr2ater effect
on iFe zarth. A chznge of more
than 10 m:llireconds was recorded
This particilar solar s:orm is the
greaiest "hat ras been reccrdzd dur-
ing Fe 37C years that observations
have pean ma:e.

Fhe storm. which tegan or
Augnst 2, started witk very mo
nounced sun 3pot activity and con
tinue¢ fzr a week. At that time
there wene probes orbiiinz the earth
and sun ard the Pioacer IG space-
craf. was 011 s way fowards Jupiter
1t was t-ue a time whan.an emor-
mous amount of data was io hanc
to record the solar acnvity.

The ricordsd cosmie ravs and
the c¢jet=d »>lasmz measuzements
have ensbled an estima'e to be
madz of the manner in whech the
magnietos dhere  1s  affecied. The
storm alsa gave a clue to the
mechznism irvolved. There is al-
ways a <choct interval be.wszen the
time >f storm and ke icl: that the
carth rexives. The theoty is that
the rarticles and -te plasma dis-
turb the stmosphziic <crculation,
therzby affecting the =arth’s spin.

CHANDLER WOBBRE

Trat the l2rgth of day 's increas-
ing hzs bzen Enown “or a long time
since it can be determined by
observation The main effect is
from the tidzl action bzwzen the
sun-zartk -mocn  system.  Another
conditior: that affects the lemgth of
day is thz Chandler sobble.

Namec a’ter its Ziscoverer. the
poles of the earth ~obbie agaiast
the star background im a regular
way over a perioc df fourteer
months. The zffect i+ by nc means
well undzrstond but 1t is thouzh:
to bz due ‘o the flukdic c2nire core
of the earth. The wobblz effect on
the slowinz down of tte earth’s
rotation is superimposed on the
main tidal variation.

In adlition to thz Chancler
wob>e .nerz is still another eflect
and that is the seascral variation
of the large scale atrospheriz move-
men:s. Here again i1ke actual
mechanism s not fuily understeod
though iz is moted thzt this effec: iz
on -te sre scale as that of the
solar ac:rvity.
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CHINOOK WINDS

The stceng winds which blow on
the casterm slopes of the Rodky
Moustains are known as the
Chincok winds and in some arzas
do mneh damage as there has been
no wav in which o predict when
these winds will come. It is thought
that tte winds are related to the
temperatute inversion layer of the
atmospher2 on the wipdward side
of the Continental Divide.

It 5 mnow thcught that the
Chincck wind of the Northarn
Plains is produced because the
weight of the air causes a compres-
sion which in turn raises the tem-
peraiure. While this is helpfully
welcamred in some places it is 7ot
in others.

EAR.Y WARNING

To o>rovide some means of pre-
dicticn. audio ‘methods are being
tried out and powerful audio pu ses
are deirg directed at the atmos-
phete. These pulses transmitted
vertica ly upwards every twenty
secomds, ai a frequency of 1,000z,
are refiect=d by the inversion layzrs.
High power is rzquired because
some of the temperature inversion
layers are as high as 7,000ft.

By usinz a doppler sounder i* is
hoped to measure the profiles of
the winés. The wvery obvidus
advantage of this. in addition to
warning. s the paossible effects of
polla.ion zarried by air. Siting iac-
tories and other process plants could
be fpredetermined and a possible
reduction of pollution effects con-
trolled

ASTEROIDS

The earth seemws to have z wider
influence in the solar systzam than
was first thought There zre from
time to tme rzdorts that certain
zsteroids come dlose 1o tie earth
znd but for the grace of cosmic
kw the home planet wouid be
exposed to a catastrophe. It has
mow been established that certain of
the  asteroids are  specifically
mvolved.

The s=steroids which have Teen
the subject of special study are the
Apollo group conmsisting of Toro
and Geographos. which cross the
sarth’s crbit. and three of the Amor
zroup. Eros, Amor and Ivar. which
cross Mars' orki . These aseroids
all have orbits round the sun but
are perturbed in :Fese orbiis oy the
mfluence cf the pianets.

Of the five asteroids named
Geographos is perturbed onl+ at
random. The cthers have regular
seriodical perturdations in respect
of the earth’s orkital period The
way in wiich ths occurs is rather
complex for there is libtatior in
‘he sense that the whole paitern of
the orbit rocks about the earth-sun
‘ine. Libration or rocking implies
a periodic variaticn in thz orbital
seriod but the pesiod can oscillate
without libration.

ORBITAL PERIODS

The reriods that emerge are in
-he ratic five ea~th periods to e ght
Toro which wou ¢ result in a period
of 150 yzars werz i: not complicated
by a relztion with Venus. This ratio
of 5 Vernus pericés to 13 Toro gives
z 180 year period, The Terc crbit
5 therefore an unstable one ard it
5 expected tha: this may change
after 2200 A.D.

The complicated nature of these
=ariations of ore body relative to
znother is further indicatec by the
“act that the ea-th perturbs Eros
once every sever years and zlso the
asteroid Amor is involved. in the
case of lvar two perturbations lake
place in each z& years. Ths has
a libration of 309 years !¢ is the
most stable of tha crbits.

TAILPIECE

It seems that there is to be a
Jurther revival of the Velkovsky
theories. Claims a-e being made as
10 confirmation 3f such evznt? as
the Jupiter radiztions and he mag-
netic remanence n the olde- moon
rocks with a suggestion ihat the
main craters anJ valleys are no
more than 300 yzars old.

At any rate nc one can say that
the astronomical world anc tha: of
space is dull.
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ATTRACTIVE "DiscounTs ELECTR U ALUE

DEPENDABLE SERVIGE Electronic Component

Everything brand new and to makers’

specifications. S pe C i Qa l i S t S

POLYCARBO E—5%
TRANSISTORS BY SIEMENS |ELECTROLYTIC CAPACITORS axia. Leao | 2QLYSARBONATE—S%
Rated voltage: 3V 63V 10V 16V 25V 40V 63V 100V ZgOV up to O-1uF: 100V, 0-1uF and
C i F above.
AND NEWMARKET TRE e 1 S0V 0012, 0:015; 0:018; 0022
1-0 — = — —= = ‘lop = 7p 0:027; 0:033; 0-047; 0:056; 4p each.
- 22 - - = = Wp — 7p 8p 0:068; 0082; 0); 012; 0-15; 4p
2N3085 npn silicon power 60p 47 — - — 10p — 7p 8 7p each. 0 18; 022; 5p each. 027;
ACI53K pnp germanium low power 32p ?I.g —_ — —7 —7 e gp ;p gp g-gg;lslp. 0'I39F7I|.;. 0-4‘;7 8p. 0.’;,6 I(Oll:!
i _ = P p — P p p q p. |uF 13p. Prices subject to
ACI76K npn germanium low power 32p ra 7 — 8 80 8 7p 9 I2p ' by the facturer.
ADI61 npn germanium medium power 42p 100 8p Tp Tp ;P 7P Igp flp 19p
i i 40 220 7p P 8p P 9p p 17p 27p Minitron Digital Counter
(UIICH G i) (T oy ° 470 80 % 9p 10p 12p 17p 24p 43p Type J0I5F. Seven Filament seg-
AF139 pnp germanium UMF 49p 1,000 10p 12p gp |27p §0p 24p 40p — ment ;ndicators to make 0-9 -O';
2,200 14p 17p p 25p 36p 40p — — decimal point. Compatible wit
NPN: BCI07 13p, BCI08 12p, BCI0Y 13p, BC167 4700 25p 28p 37p 4lp 5p — _— standard logic modules, netc €2,
Itp, BC168 10p, BCI69 Ilp. . 10,000 0p 4p — — — — - Decoder driver type FLL 121T nett
Prices subject to amendment by the manufacturer. £1:36. DIL socket, nett £2.

PNP: BCI177 21p, BCI78 19p,BC179 2ip, BC257 I2p,

RESISTORS — 109/, 5%, 2°/

Standard groupings avaitable.

Code Power Tolerance Range Values lto9 ( 10 o 99 )I 00 up
d available see note below,
8D135 npn med!um power 37p c 1120w 59, 820-220K 0 2 9 8 .
BDI136 pnp medium power 8p C 1/8W 5% 4-7Q-470K E24 1 09 0.75 nett
C 114w 5:/0 470-10Mg El2 t 09 ng nett
C 12w 5% 470-10MQ E24 2 ] 5 nett
DIODES é W 50 470-10MQ El2 25 2 L6 nett
OAS90, OA9I, OA9S, 6p each; OA200, 9p; OA202, MO H2w 2% 1og-IMg E24 4 3 2 nett
10 ww W 10% + 17200 0220-390 E12 7 7 6
[ ww w g:ﬁ, la-loka El2 7 ? 6
; . . . WWwW 7 o I Q-10KQ El2 9 8
M g AL, ...,p' AFI |7'.sz' Codes: C = carbon film, high stability, low noise.
BFY51, 19p. Full lists and technical data will be MO = metal oxide, Electrosil TR5, ultra low noise. EAGS 600 B Eea e (67 crrae
found in Catalogue No. 6. See also amendments list. xl\;\’es_ wire wound, Plessey. tities of the same ohmic value and
EI2 denotes segies: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 ?";":::eraf:la'::xt.iorrfsoo‘ll' ;?‘:(e:env:lyuz:
, and their decades. h
gIaEAMﬁg‘vsss:Hszg\;s%SRs E24 Jenotes series: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 5/ total value of resistor order.)
1A 400V 609: 600V 88p. 62, 75, 91 and their decades.
Send S.A.E, for latest supplement of additional fines and price amendments
ZENER DIODES full range E24 values: 400mW: to our No. 6 Catalogue
2:7V to 36V, 14p each; IW: 6-8Y to B2V, 21p each: B

7 - - =
1'5W: 47V to 75V, 48p each. Clip to increase All grub screw fitcing for 4in
1'5W rating to 3 watts (rype 266F) 4p. KNOBS shafts. Black. For other types POTENTIOMETERS
—see Catalogue No. 6, p. 54, Rotary, carbon track,
F.14 (20mm) pack of 2, 32p; F.13 (26mm) pack of 2, double wipe
38p; F.12 (33mm) pack of 2, 40p; F.19 (20mm) pack SINGLE P20 lin. 1000 to
DIN PLUGS AND SOCKETS of 2, 31p; F 18 (26mm) pack of 2, 38p; F.17 (33mm) § 23M 0. 12; P20 Tog. 47K 11 v
pack of 2, 40p; KB.4 (20mm) pack of 4, 40p; K30/3 22 Meg. 12p; P20 log. 47K Q.
by Hirshmann, 4A rating (17mm) aluminium, 24p each. to 22MQ, 12p; Dual gang
lin. 47KQ to 22MQ, 42p; oo
Dual log. 47KQ to 22MQ, ™" %
42p; Log/antilog, I0K, 22K,
47K, IMQ only, 42p; Dual
antilog. 10K only, 42p. Any
type with 2A D.P. mains switch,
12p extra.

Only decades of 10, 22 and 47 X
available in ranges quoted. TYrR 20
1 DUAL CONCENTRIC DP20
i i ’ in any combipa(ion of P20

values, 80p; with switch, 72p.

E;

2 way LS —socket 10p, plug 12p @
3. way scr.—socket 10p, plug 12p

5 way scr.—socket Iip, plug 15p

F1o q SLIDER
A F1r Lin, or log. 10K to | meg. in all
popular values, each 26p.
TRANSISTOR ACCESSORIES A Control knobs blk./white/red
TO3J cover, 7p; Heat sinks 1°C/W, type 6WI. yel./gr./blue/dk. grey/lt. grey,
undrilled, 60p. og &g 5p each TYPR DP20

CARBON SKELETON PRE-
SETS

 TRANSFORMERS—MAINS Sl bigh quaizy, PR tio

SWITCHES

MT3 30V/2A plus 4 .85 | 2K2, 4K7, 10K, 22K, 47K,
1011 SPST MTT05 5001 A s ok Pe 355 | ook, 220k, 476K, 1M, 2M2, e
toggle, 20p; 409 MT104 50V/2A plus 4 taps £3.50 SM, 10MQ. Vertical or —
DPDT toggle, 29p MT 127 60V/2A plus 4 taps £3.30 horizontal mounting, SLIDER
(these are chrome 13TO5 I3V/{A, CT £1.25 5p each.
plated, 2-5A racing); 7201 sub-miniature DPDT 28TOS5 12+ 12V, 2-0-2V. £1-65

250V a.c./2A, 48p. T ,:\Il ite;\‘s oflleircd fr;rr s:l: in
IT’S ALLIN THE LATEST P!nsaf) lij tony ol wmen e piated
ROTARY SWITCHES ELECTROVALUE CATALOGUE | faue:

Not ollowed on nett price items. 10%, on orders for

Radiospares Miniature Maka-switch (in assembly kit No._ 6 (4(h‘ printing) contains £5_or more. 15%, on orde!—s of £.I5 or more.
form). Shaft, 48p. Wafers, MBB-2P5W, IP|IW: details of|°050’§em|condut':(0rs; with Prices subject to aiteration without prior
BBMIPI2W, 2P6W, 3P4W, 4P3W, 6P2W, 32p each. Ei,s w.'zh circuit tlillagrams, R ls(_ar:’d Botdlce. Pncp;: u'o:ed %?( NOT include v.A.g'.
5 of practically every ind, rders receive rom K. customers must e
accessories, components, tools, 25p accompanied by an additional 10% of the nett value

WAVECHANGE ”5‘%_3 materials, etc., information and for V.AT.

— 5‘_&7—531{_@ equivalent tables, etc. Wel! refund Overseas orders are exempt.

SWITCHES 2 m“ﬁrﬁ Hlustrated (96 pages, 5¢in x 8in) POSTAGE AND PACKING FREE i
o= Lo postiree with refund voucher  yoycher SURCHARGE 10p on small mail orders under £2.
IPIZW, 2P6W, 3P4W, 413W, 24p each. N\ e o £°5"°r ;:r:wa e on orders over g\:rseas orders carriage and insurance charged at ‘

(Dept. PEB), 28 ST. JUDE'S ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Hours:9-—5.30. Sat. 1 p.m. Tel.: Egham 3603 Telex 264475
Eug. Reg. No. 1047769 Registered Office: 28 8t. Jude’s Rd., Englefield Green, Egham, Surrey TW20 0HB
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PHOTOELECTRIC KIT

CONTENTS. P.C. Chassis Board, Chemicals, Etching Manual. Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, Diode, Resistors, Gain Control, Terminal
Biock, Elegant Case, Bcrews, ete. In fact everything you need to build a Steady-

Light Photo-8witch/Counter/Burglar Alarm, ete. (Project No. 1) which can be
modified for modulated-light operation with a few additional components.

PHOTORLECTRIC ki | | § Z ’]Nﬂ 41” 4 Radio i.c.

on|y £lo32 WITH DATA

Postage and Pack. 15p (U.K.)
Commonwealth

SURFACE MAIL 25p
AIR MAIL £140

PHOTOELECTRIC
BURGLAR ALARM
(NVISIBLE BEAM TYPE ]|

Australia, New Zealand, WE ARE SPECIALISTS IN FERRANTI
4. Africa, Canada and U.8.A. SEMICONDUCTORS
Also Essential Data Circuits BFS59 ZTX310 ZTX504 43p Zs170

and Plans for Building BFS60 ZTX3I1 ‘ ZTX510 7p ZS171

s bl | e | g | 2
INVISIELE BEAlMﬁPTICQLlKIT ) for bing: 1 Tsisible-Heam T -, BFS97 ZTX314 | ZTX550 |1$ Z5176

ver, ing needed (except piywoad) for building: nvisible-Beam Projector an
Phou’;cell Receiver (as illustrated). Suitable logr all Photoelectric Hurg’ltacr ?\1:nlns. BFs98 ZTX320 ZTX351 17p Z3I78
Counters, Door Openeta, ete. ZT X107 ZTX330 2N3055 T72p Z5270
CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks. Intra-red filter, pro- ZTX108 ZT X331 ~ DIODES ~ | 2537}
jector lamp holder, screws, nails, brackets, building plans, ete. Price £1-45. Postage ZTX109 ZTX382 ZS272
and Pack. 10p (U.K.). Commonweatth' Surface Mail 20p. Air Mail 50p. ZTX212 ZTX383 | ZSlz(l) 25274
LONG RANGE INVISIBLE BEAM OPTICAL KiT ZTX213 ZTX384 2312 25276
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, ZTX214 ZT X450 ‘ Z5122 Z5278 7p
etc. Price £2:10. Postage 15p (U.K.), Commonwealth: Surface 20p, ur Mail £1 15 ZTX300 ZTX451 ‘ ZS123 * ZENERS *
ZTX30! ZTX500 |
BIOFEEDBACK AMPLIFIER KIT ZTX302 ZT X501 | KSO30A to
Tunable, General-Purpose, Interference-Rejecting Differential Awmplifier for experi- 2 ; KSI80A
mental inveatigation of signals produced by the brain, heart and muscles. When ZTX303 ZTX50 |
used with an oscillosc,pe, or aural indicator, it enables you to wonitor your brain- ZTX304 P ZTX503 all cypes 19p
ces, | to retax, meditate, ete.

;(n)t‘f’;‘ﬁ;?’lr‘g: nz:ella?‘a’;‘;::‘ilu?r;. R;smurs, Pots, Sermeonductors, [, Electrodes, ALL DEVICES TOP GE@B\%AS‘??ENDD r P21 I
Leads, Chassix, Case, Batteries, Plans and Instructions. Price £475 postage and pack. WE CAN SUPPLY ANY FERRANTI DEVICE. Send S.A.E. for

25p (U.K.). Commonwealth: Surface 30p. Air Mail £1. qUotation
ALPHA-BETHA-THETA BRAINWAVE MONITOR KIT ) PRICES SLASHED! RCA CA3090Q £3:25; CA3075 99p.  Limited
Aural Brainwave Indicator for use with a Biofeedback Amplifier. Converts subsgonic quantity only

brain frequencies intu audible signals for easy recognition. 7R C.
CONTENTH: Resistors, Pots, Capacitors, Transistors, Diodes, Leads, Chasais, Case. P. E. Triffid. ZTI711 24p; 2Ni132 25p.

Earphone, Battery, Planaand Instructions. Price £3-25. postage and pack. 15p (U.K.). POSTAGE AND PACKING I0p—Free over £2. Send S.A.E. for
Commonwealth: Surface 25p. Air Mail 75p. our full price list and data sheet.

ALL PRICES INCLUDE V.A.T.

YORK ELECTRICS Mail Order DEPt. DAV'AN ELECTRON'CS
335 BATTERSEA PARK ROAD, LONDON, S.W.11 PO BOX 38 OLDHAM LANCS. OL2 6XJ

Send 8.A.E. for full details. a brief description of all Kits and Projeels

Hovie Rapio
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250 pages %"
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| The Catalogue
R Lol you MUST
,’ — o BM_ '
have!

“
s

Details of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.
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Address

Only 55p. POST THIS COUPON

POST AND

plus 22p rackinG with cheque orPO.for 77 p.

HOME RADID (Components)LTD. Regd. No. 912966 London
Dept. PE, 234-240 London Road, Mitcham CR4 3HD
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The price of 77p. apglies only to catalogues purchased by
customers in the U.K. and to BFPO addresses.
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by K. Lenton-Smith :

HE piano, without which no home

was complete several decades
ago, is now becoming a rarity
because of lack of living room space
and other home entertainment attrac-
tions. This could be one of the
reasons that the guitar is often
the choice of younger members of the
household.

For those wishing to take up a
keyboard instrument, the Electric
Piano is ideal as it occupies very
little room.

ELECTRIC PIANO

The majority of these instruments
suffer from only one disadvantage
musically in that the keyboard is
usually a standard five octave {organ)
manual, against the seven octaves of
a conventional piano. Nevertheless,
five octaves are probably sufficient
for performing many piano pieces.
The cost of a compact electric piano
may be well under £200 and, with pre-
amplified output, it is small enough
to be easily carried in one hand.

The percussive attack of a con-
ventional piano will readily penetrate
a semi-detached house's party wall:
the volume of its electronic counter-
part may be closely controlled. Ear-
phones may be used for practising
late in the evening. The electric
piano allows changes of timbre, such
as harpsicord, honky-tonk, etc.

Like the majority of commercial
electronic organs, the generated
waveform is square. The usual
arrangement is a Hartley (sine wave)
oscillator, followed by a series of
Eccles-dordan frequency dividers
(square wave) for each of the 12
chromatic notes of the scale. The
dividers are invariably integrated
circuits as these are cheaper and
smaller than discrete components
and there is a saving in labour costs.

Piano tuners introduce small
frequency variations to give an
ordinary piano added brilliance:
from middle “C', notes above are
progressively sharpened slightly,
those below flattened. A system of
electronic frequency division—where
tuning must be mathematically
accurate—would thus not appear to
be ideal. In practice, however, this
discrepancy is not noticeable and,
given a good amplification system
(which could well be the domestic
hi-fi), a most realistic piano results.
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KEYING METHODS

Diode-keying is normally used in
electric pianos as this keying method
can produce the attack/decay charac-
teristics of a piano fairly closely.
Keying transients are practically
eliminated by diode-keying and
precious metal keyswitches are not
vital.

Some instruments employ a
changeover keyswitch where a
capacitor is kept charged while the
key is at rest, depression of the key
connecting the charged capacitor to
the gating circuit.  Filtering is
required to round up the square
waveform somewhat, usually in the
form of a passive low pass filter for
"‘piano’ tone.

The keyboard may be split by a
special control so that a 'walking
bass'' may be played without drown-
ing the melody line. The ltalian-
made ‘‘Instapiano’’ is an attractive
example, retailing at about &£160
before VAT. It measures approxi-
mately 48in < 10in X 4in.

PLAYING TECHNIQUE

The electric piano has a number of
advantages, not least that there is
plenty of published piano music
available. Though it may take a
little getting used to, pianists have
no difficulty in accustoming them-
selves to the electric piano.

Where two manuals and a pedal
clavier are concerned, printed music
is not so readily available—unless
the player particularly likes Bach and
Handel.

The pianist who turns to the organ
has some formidable problems: as
long as a note is held it will sound,

unlike the automatic decay of the
piano/electric piano. Thus, attemp-
ting to play piano scores on an organ
results in disaster—and what does
one do with the pedals except
“double’ the left hand part?

Any constructional project is a
challenge to get the beast working!
Those who build musical instruments
have a further challenge: they have
to master the keyboard, and organists
who like lighter music will find three-
stave scores few and far between,

CHORD SYMBOL BASIS

A number of readers will have built
the P.E. Organ, or have access to an
organ, and may have experienced
difficulty buying music. The usual
light music score includes the piano
part, guitar symbols, vocal line and
chord symbols; the last two are the
important items for the organist.
With practice, it is possible to play
both manuals and pedals using this
information only, on sight.

Memorising what each chord
symbol involves might, at first,
appear to be a mammoth task.
Relatively few key signatures are
used in popular music as the pub-
lishers have to bear in mind the
transposing instruments (normally
B flat and E flat) which may be
involved. The same chords appear
frequently and can be memorised as
easily as the resistor colour codel
But it must be admitted that the
"bridge' often moves into a strange
key and demands quick thinking.

The right hand part (melody)
should be registered in a way that
makes the tune fairly incisive; single
notes are often sufficient and, where
chords are used, the melody should
still stand out. )

The left hand part is the problem
and should be considered along with
the pedals; accompaniment registra-
tion should be quieter and less clear
cut than the upper manual. The
root of the chord symbol can be used
for the pedal on the downbeats, at
least for a start, alternating with the
fifth (i.e., C— G) except where a
diminished chord is indicated. The
left hand plays the notes indicated
by the chord symbol, according to
the time signature and rhythm, using
an "anchor note" if possible.

electronics.
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Friday, July 20. 15p.

THE GOOD COMPANIONS

Two magazines designed to complement
each other in every way—together satis-
fying the needs of everyone involved in

Everyday Electronics caters especially for the newcomer to this field,
and shows, in full detail, how to build many simple and useful items;
it also offers advice and facts on constructional methods and
, and explains circuit operation in straightforward

This month EE features the construction of a Waa-Waa Pedal, a Slave
Flash for photographers, and an Electronic Doorbell.
“It's all quite simple with Everyday Electronics. August issue on sale

PE
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PE Sound Synthesiser 7

REVERBERATION AMPLIFIER

RING MODULATOR
PEAR LEVEL METER

By G.D.SHAW

HIs month the Ring Modulator, Peak Level
Meter circuit and Reverberation Amplifier will
be described.

THE_RING MODULATOR

With the ring modulator the combination of
tones follows a complex inter-relationship in which
each frequency is continuously compared with and
modified by the other, The resultant output pro-
vides a tone which consists of the sum and difference
of the two constituent frequencies appearing at the
same time and irrespective of the phase angle rela-
tionship. A typical output waveform is illustrated in
Fig. 7.1. . :

A simplified version of a transistorised ring modu-
lator manufactured in integrated circuit form by
Silicon General, the SG3402N, is shown in Fig. 7.2
and it will be seen that the device consists essen-
tially of a pair of cross-coupled differential pairs
jointly controlled by a third. Two inputs—carrier
and modulator—are required and it is important
to differentiate between them since the input
characteristics are dissimilar. Application of equal
amplitude signals to both inputs will provide an
output showing about 3dB voltage gain over either
input. Removal of the modulator with the carrier
still applied will result in attenuation of the output
signal by about 50dB but if the input situation is
reversed the output attenuation is only about 35dB.

Although designed primarily for communications
work the SG3402N is capable of working satisfac-
torily at quite low audio frequencies by the simple
expedient of increasing the value of the input and
decoupling capacitors.

The frequency response of the prototype Ring
Modulator is shown in Fig. 7.3 and will be seen to be
effectively flat over most of the audio frequency spec-
trum. The theoretical circuit is shown in Fig. 7.4.

The maximum input signal to the SG3402N should
not normally exceed SO0mV and thus resistive
attenuators are employed to raise the signal level, at
the input sockets, to one more compatible with the
signal level normally routed around the Synthesiser.
With the value of resistors employed in the
attenuators the maximum input signal at the sockets
is thus 500mV.
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IC2 serves to amplify the output to about 1-5V at
the rated input levels and measured at an input
frequency to both channels of 1kHz. The ring
modulator shares a circuit board with the peak
level meter and the board layout is shown in
Fig. 7.5.

~ MODULATION ENVELOPE
[DIFFERENCE FREQUENCY)

CONTAINED WAVEFORM
{SUM FREQUENCY)

Fig. 7.1. Typical output waveform of the Ring

Modulator
é % OUTPUT2
O

ouTPUTH
(e,

—1

. +
Carrier
input /Y-

Modulator
input i
o I

7

Fig. 7.2. Schematic of a transistorised Ring Modulator
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RANGE OF SOUNDS PRODUCED

The type of modulation produced by the ring
modulator is wholly unique and thus also is the
range of sounds which can be achieved. If two pure
tones are modulated together and one of them is
reduced in frequency the resultant output would
follow the pattern shown in the table below which
relates the sum and difference output frequencies
with the carrier and modulator input frequencies.

Frequency (Hz)

Carrier 700 600 500 400 300 200 100
Modulator 400 400 400 400 400 400 400
Sum 1100 1000 900 800 700 600 500

Difference 300 200 100 0 100 200 300

It can be seen that, whereas the resultant sum
reduces in frequency at the same rate as the carrier,
the frequency reduces until it reaches zero (carrier
and modulator frequencies equal) and then, as the
carrier continues to fall to a frequency lower than
that of the modulator, the difference frequency
begins to increase at a proportional rate.

When the inputs to the Ring Modulator carry
harmonics in addition to the pure tones then further
series of frequency relationships are established for
each of the component harmonics relative to one
another and to the respective fundamentals.

When the inputs to the Ring Modulator are of
symmetrical triangular waveform, such as those
generated by the v.c.o., an extremely complex set
of frequency relationships is established due to the
fact that, in common with the square wave, the
triangular waveform consists of a long series of odd
harmonics.

4B

SOUNDS PRODUCED

The Ring Modulator may be used in many
fascinating ways from the creation of truly “out of
this world™ sounds, the transposition of tones, bell-
like sounds, Dalek voices and so on.

In the transposition of tones the only stipulation
is that the modulating frequency should be higher
than the carrier (this latter input consisting of the
signal for treatment). For any range of carrier
frequencies the modulator frequency has to be cal-
culated or determined empirically, to provide the best
overall effect.

An interesting experiment can be carried out by
cascading two Ring Modulators. The first uses the
v.c.0. output to drive carrier and modulator inputs
so that the output is the octave, or second harmonic,
of the v.c.o. frequency. The output of the first Ring
Modulator is used to drive the modulator input of
the second whilst the carrier input is derived direct
from the v.c.o. Thus the difference frequency of the
second Ring Modulator will follow, exactly, the per-
formance of the v.c.o. while the sum frequency will
approximate to a quarter-tone accompaniment about
1+ octaves higher. There are very wide possibilities
for further experiment in this kind of mode.

A true bell tone is very complex and is difficult
to imitate with exactitude. A fairly close approxi-
mation may be achieved by adjusting two v.c.o.s to
a mid-range frequency, say 4kHz, such that there is
a slow beat between them. One v.c.o. then drives
the carrier and the other v.c.o. the modulator input
of the Ring Modulator. A very important charac-
teristic of the bell-like sound lies in its envelope
presentation and this will be dealt with in detail in
next month’s article.
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N < JE.\K2< Fig. 7.3. Frequency response of prototype Ring Modulator
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Fig. 7.4. Ring Modulator circuit
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PEAK LEVEL METER

RING MODULATOR
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Fig. 7.6. Board layout for Peak Level Meter and Ring

copper track
Modulator
COMPONENTS . . .
PEAK LEVEL METER CIRCUIT RING MODULATOR
Resistors Resistors
R1 91k R1 1.8k Q2 R5 10k Q
R2-R3 20k () (2 off) R2 200 Q R6 10k Q
R4 Nk Q R3 1.8k Q R7 200k Q
R5-R6 3-3k 2 (2 off) R4 200Q R8 10k Q
Q
Yo owe All 5%  watt carbon
[l
All 5% + watt carbon Capacitors
. C1 0-1uF 35V C3 0-1uF 35V
Capacitors C2  10uF16V  C4-CT 10uF 16V (4 off)

C1-C2 1,500pF (2 off)
C3-C4 22uF 16V tantalum All tantalum

Potentiometers Potentiometers

VR1 50k Q carbon preset VR1 100k Q carbon preset
VR2 10k Q miniature moulded carbon
Diodes
D1-D4 IN914 (4 off) Integrated Circuits
1IC1 SG3402N
Integrated Circuits IC2 7141C

IC1-1C2 741C (2 off)
Miscellaneous
JK1, JK2 3-5mm miniature jack sockets (2 off),
SK1 2mm miniature socket, Veroboard as
required

Miscellaneous
ME1 MR38P SEW panel meter (G. W. Smith Ltd.)
SK3 2mm miniature socket
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POST

2NG1¢ £1.25 755t

The I.C. Radio in a TO18 can. Supplied

VDR's § Thermistors

complete with data sheet No. 10 which A1BB  75p GL23 £1-00 VA1005 15p
contains specification, circuit and details cz1 16p R53 £1-32 VA1026 13p
and prices of components such as ferrite cz4 13p RS54 £146 VA1033 13p
rods, compression trimmers etc CZ13A 13p VA1040 10p
€298 ED/A258 10p VA1053  10p
/1.C. Sockets E29872/06  10p VA10555 10p
Oual-in-line or 2ig Zag (Quit). 14 and 16 pin GL16 €1 VAI1034  10p
Our Price 1p per pin
.
r Pots Resistors

Single Dual log 3 watt §% Carbon Film low noise

10K 10+ 10K or Hi-Stabs
35K 364 35K lin All E24 values 1p each plus p. & p. 7p forup
SOK 50+ 50K to 50 Resistors and a h‘lrl/hev 2p for each
. addimonal 5¢ Deduct 33;3% for 100 of one
100K 100 + 100K Kuobs type or 25% for mixed orders over £1 in value
30p 50p. 10p 1TW 10% Carbon Composition  3p each
2W 10% Carbon Composition  6p each
2! W 5% Wire wound 9p each
LOUDSPEAKE:;W usvs 5wW Wire wound 9p each
0w Wire wound 10p each

COILS AND INDUCTORS
TRANSFORMERS
{postage 5p)

* . »
Diodes & Rectifiers
AA119 9p BA156 15p BY176 £1:50
AA120 9p BA24356p BY182 £1 50
AA129 9p DA4710p BY250 23p
BA102 25p 0A79 9p IN40O1 6p
BA11517p 0QAS0 7p IN4QO2 7p
BA13010p O0A91 7p IN4OO3 8p
BA145 20p 0QA20010p IN4Q04 8p
BA148 20p BY10015p IN4005 10p
BA15413p BY126 15p IN4006 12p
BA15514p 8Y127 15p IN4OO7 16p

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

Potentiometers

5K <) 50K §2 500K 2

10K0 100X 42 1TMQ

25K Q2 250K 2MQ

log or hn less switch (& 1K$ lin) 12p
log or hn with switch 24p
dual less switch 40p
dual with switch 10K, 100K & 1M

log only 52p
10K log 10K antilog less switch 40p

FM TUNER
chassis fully
transistorised
9 volt
operation.
ouR PRICE

Maiching stereo decodev u 97
Ash for model list No {1

EHROMAST

3 watt
Audio
Amplifier

Our Pvrce inc. handbaok

10 1 less 15°
25+ less 257,
~ less 33{°

5 Watt
Audie
Amplifier

Our Price £3 99
Less quantity discount

5 electronics

Eliminators

6 volt » 50mA £1 50
9 volt v 50mA £1.50
6 6 volt. 50mA £2.50
9 9volt 50mA £2 50

3 volt for cassette recorders £2.00
673 or 9 volt £3.00
3,43, 6.7, 9. 12 » 500mA (illus.) £3.99

Car Battery Caonverter fully stablllsad 10
provide 6, 7% or 9 volts 499
(p & p 15p on all types)

Presets

Vertical or Horizontal

01 watt 5p 025 watt 7p

100 1K ) 10K &2 100K O 1M
250 25K ¢ 25K 250K 4 2B6M)
500 199 50K 11 500K L} 5M

Please add 10°,
Y.A.T. to your
total order

Capacitors

dise ceramic tow voltage

01uF 18v 5p 0 1uF 30v  5p
022uF 18v S5p 0-22.F  6v 5p
047uF 12v S5p 0-47uF  3v S5p
ceramic plate 30V

1000pf 10p 4700pt 10p
2200pt 10p 10,000pf 10p
Ceramic - plate 63V {C333)

1-8pf 8:2pt a3p! 120pt

22pf 10pf 39pf 150pt

3 3pf 12pt 47pt 180pf

39pt 15pf 56pf 220pf

4 7pt 18pf 68pt 270pf

5 6pf 22pf 82pf 330pt

6-8pf 27pt 100pf

all §p. each

mylar filny 100V

1000pf  2p 01aF 3p 068uF  4p
2000pt  2p Q2pF 3p 1pF 4p
5000pt 2p 04uF 3p 2pF Sp

05uF 3p

polystyrene 160V
IDpi to 10,000pf in muttiples of 10, 15, 22, 33,
& 68. Jp each

metallised polyester 250V {C280)

01pF 3p 068uF 3ip 47pF 8p
Q5uF 3p 1uF 4p B8pF Mp
022,iF 3p 15uF 4p 1pF 13p
033yF 3p 22uF S5p 1 6pF 20p
047uF 3p 33uF  6Fp 2:2uF 24p
metallised polyester 400V (C281)
01uF 43ip 047uF 6p 22uF  10p
Q15uF 41p 0B68pF 6p 33uF  14p
022uF 43p  14F 7p 47uF  15p
033,:F 51p 15uF 8p

silvered mica 1% (--50pf) 500V
2-2pf—820pf 7p 4-InF—5600pf 19p
10F—2 2nf 9p 6800pf— 01,F 29p

2 InF—3-6nF 16p
mixed dielectric 600V
047uF 7p

01.F  7p 220F  16p
0224F 7p  0GBWF 8p  47uF 24p
033uF 7p WF 8p  1uF 33p

MAIL ORDERS Where no p & p chargs Is shown
a minmum of 7p apphes, p & p on overseas orders
is charged at cost

ADDRESS TO. M, O. Dep

56, Fortis Green Road London Ni0 3HN
Telephone 01883 370%

. * 8 d c0 o mixed dielectric 1000V
Heat Sinks Transistors & Integrated Circuits To00n 6p . 63006t 9p  1uF  12p
2200p1 6p Q1pF 9p 22uF  22p
AC107 25p  BCT47 10p BF196 15p  OC8Y 19p  2N1304 2p 2N5172 15p 3300p! 6p 022pF  9p 47uF  30p
Tgis ¥8‘;" :;P AC126 170 BC14B f0p  BF197 15p  OCH0 20p  2NITH 25p  B2Y8S o ‘gOODf‘ 6p  047uF 12p
P aci2? 15p  BC149 t0p  BF212 53 7 23p on1se3 30p  ZENERS SIIC
p P ; ; P , " SemEs | °* 12KVde  8KV.dc  HILK 750V
T m AC128  15p  BCIS? 12p  BFYS0 2p  OCIT p 2Nz e Wop PO Lo 10pf 9 2000f 90 1000 5p
4 Uef: d
g ab AC176 159 BC1se 10p  BFYS! 21p 2TX107  15p  2N3053 Bo oaen £1s0 15pf  9p 220pf 9p  1500pf  5p
ACIET  25p  BC159 129 BRYSS  3p 2TXI08  12p NS4 S0p oo oo 22pf 9p  250pt 9p  2000pt  5p
. ACISTK  25p BC1e9 150 BSX21 Zp ZTX09  95p 2NO0SS 4% T T 68pf 9p  270pf 9p 3000pf  Sp
AC188 25p BC268 15p  BSY95A  14p  2TX300 12p  2N3T0Z 120 sy 205 82pf 9p 300pf 9p  5000pt S5p
ACI88K 2%p BDUS §7p BU0S/02 K175 ZTX301 15p  2N3703 126 s a 100pf 9p 750V DISC  10.000pf Sp
ACY20 20p BDIH 70p  MJE340 67p 2T X302 20p  2N3704 100 a0 o: 120pt 9p 470pt  5p feed-
kR BD132 70p MPF192  40p  2TX303  20p  2N3705 100 C : 140pf 9p  1000pf Sp  through
] (A @ MCiase  £1.00 150pf 9p  5000p S5p
% ADM9  4pp BDIZMP MPFI03 37p 2TX3M  2p N6 100 \ieicon agn 180p! 9p 10000pf Sp  1000pf  Sp
i ; ; AD16 @ 143p MPF104 37p ZTX341 20p 2N3707 15p MFC4010A 55p
4
AD162 P BFIs0 21p MPFI05  d0p  ZTXS00  15p  2N3708  $2p N
oo woo v | Mullar iemens
i SL40ID :::: ::p ::5? ;:p zzms 45p :szm 1259 2Ng708 ‘\;., SLaD  £150 "I
o sop t5p o 3 3 28 wp  2Txs0z  20p  2N3TI0 P AR £ 3
AF115 18p BRSO 28p  0C3 Wp ZTXS03  Mlp NIV 12p  pumge /ecfl‘@/yﬂc&'
yef@b’dfd AF1IT 18p  BF181 30p  OC4e 15p  ZTX504  S0p  2N3gig B AP A
AF13 8p  BFiBe 2p  OCss 15p  ZTXS31  25p  2N3%3 15p  LATOSC  Mp WuF « 63 10 15 7B @ &
Copperclad Plain 8cior 10p  BF18S 29 OCT §1p  2N697 t8p  2N3904 17p  wATI0 a5p 3 0
0.1 015" 015" BC108 10p  BF192 150 0C72 170 2NT06 12p 2N3N5  21p LAT2Y 350 15 - 8
op op 8C109 10p  BF195 155 OCT6 15p  2NT0B 15p IN3N6 120 LATAIC  4rp 22 . o
Zg,\ ;?p:’;) nzp D é," Z e e
24p p() 1 g E ROTARY MAIN: o = S & 4
24p 21p (8} S’I"“‘ CO“‘L 15 p 6 6p
27 27p (10) 17, ug " 22 —  6p & —  6p
67:; 50: 73 L / mp a3 w P o . gu .
90p 70p 52p 2 P e P e e
s Coo 100 60 — 60 — 6p 6p 12p
Spot-face Cutter  36p (Fluany 7% e ey oo g L 8B 8B E
pot-face 3 " 220 6p — 6p  6p 10p 12p 18p
Pin Insertion Tool  47p Socket L646 /.4, £1.85p.8p 10p SINGLE WAFER I3 6 10p 21p
Terminal Pins 18p per pach of 36 8p ROTERY 370 - e 2 U i
680 - »
; 10p — 12p 18p 2Mp 40p 60
NEW LISTS Coox adl T T i o2 P
BOXES, CHASSIS, etc. (Surtece 12 wey ¥ 2200 = ;l‘!u 2ip  40p 45p 55p 83p
4w P = =
TRANSISTORS, . SR 2wey | _s700 2p = sp Tp %
(postage 5p) 3 way CAP VOLTAGE
.o 4 6 25 40 64
Aluminium Boxes Froo o _
including baseplate and screws Sp lgosg " 5p
2 Din 40 50 —
No L W D Price  p.&p Socker nsudated 2000 * T e wp
TERMINALS 200 00 -
(7) 2% x5%"x %" 35p 8p 13p cach 000 s gp 93p
(8) 47+ 4" x 1w 35p 8p = 6400 D kD
kes 4mm pl ! i
©) 4% 24"k 18 5p 8p tokes d4mm plug ) Quantity Prices on application
(10) 4 x 5% x 1% 10p 8p Amw: in Red, Black, Green, éwb". 50':;'0'*;*"!;"1 5 -
elfow, Blue ond G ontains of colfe
114 x X2 35p 8p © O g g, emin mtsi- Ilnl’olt flec’falyfl
1237 a2 xl 32 9p /% Bpeoch OO Sovbit Alley TOGGLE | .4 guF a5y 14p 32uF 4500 20
136" ad47 x2" sop 1op 18p DPOT 16F 450V 15p S0uF 350v 20p
B 7 o5t pfF sBp 12p oker eoch 2500 1A 8 BuF 450VW  18p 32 32uF 3S0V.W 25p
15 B x6" x3" 5p 18p :;:f}l(JGG“;'ET"ume 20p 8 16pF 450VW  20p 37 32uF 450VW 43p
ors {ex e C
o e S e Pod colours 16 16uF 450 VW 25p 50 SDuF 350 VW J5p
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See for yourself the range of wonderful new kits that
Heath have presented in the latest catalogue. We now
offer something for everyone, including stereo hi-fi
equipment, radios, intercoms, calculators, automotive
testers, shortwave and amateur radio, testers and instru-
ments for technicians and hobbyists . . . all at money-
saving prices. And payment is so easy—choose cash
or our low deposit terms (starting at £2 per month for
up to £40 credit).

You can build a Heathkit model using only a solder-
ing iron and a few simple hand tools. Foolproof
assembly is guaranteed using the step-by-step construc-
tion manual included with every kit.

Add to this a technical consultant service both before
and after purchase and you will see why kit building
the Heathkit way is so popular all over the world.

Send now for your free copy of the Heathkit elec-
tronic kit catalogue—and if your friend is likely to
borrow it, fill his name and address in below and we’ll
send him a copy too!

D Please send a FREE Heathkit Catalogue to my
friend

FIRST TIME EVER at £42-50.
Solartron CD71152 Double Beam
Oscilloscope d.c.—9IMHz; 3mV/cm;
trigger delay; crystal calibrator;
4in flat faced tube. In good working
condition, Carriage £1-50.
SOLARTRON CT 316 (D300
range). DC to 6 mcs. 3” tube. TB
up to 0-75 micro secs per centimetre.
Built in calibrator. Size 8" X 11" x
20". Price £22-50. Carr. £1:25.
MARCONI VALVE VOLT
METER type TF 958(CT208) DC to
100 mcs. 5" mirror backed meter
compiete wuth probe, leads etc.
£12-50. Carr, £1:25.

GRATICULES. 12cm x l4cm in
High Quah(y plastic. 30p each.
P. &P

MODERN TELEPHONES type
706. Two tone grey, £3.75 each.
The same but black, £2-75 each.
P. & P. 25p e

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

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

20Hz to 200kHz WB SINE AND
SQUARE GENERATOR. Four
ranges. Independent  ampiitude
controls, thermistor  stabilised.
Ready to use. 9V supply required.
£6-85 each. P. & P. 25p. (Not cased,
not calibrated.)

WOBBULATOR. Sweeps 8 to
45MHz ready to use. 63V a.c.
required. £9 each. P. & P. 25p.
(Not cased, not calibrated.)
CAPACITOR PACK. 50 Brand
rlww components only 50p. P. & P.
7p

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

POTS—10 dlﬂerent values Brand
new—50p. P. & P. I7p

COMPONENT PACK consisting
of 22 pole 2 amp push onjoff
switches; 4 pots, various, brand
new; 250 resistors § and } wartt,
many high stabs, etc. Fine value at
50p per pack. P. & P. |7p.

P.C.B.PACKS S & D. Quantity 2sqit
—no tiny pieces. 50p plus P. & P.

p.
FIBRE GLASS as above £l plus

P. 20p.
5 CRYSTALS 70 to 90kHz. Our
choice, 50p. P. & ()

Matched pairs, 50p per paur P. &P,
15p.

TRIMMER PACK. 2 Twin 50/
200pF ceramic 2 Twin 10/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset 30/IOOpF on ceramic base.
ALL BRAND NEW, 25p the lot.
P.&P. IO

ELECTRONIC TIMER UNITS
—wall  or bench mounting—2
Hybrid timer boards may be
removed leaving excelient |2V
battery charger; d.c. Power supply,
etc. Price only £2-50 incl. carriage.
LIGHT EMITTING DIODES
(Red) from Hewlett-Packard, Brand
New 38p each. Holder Ip each.
Information 5p

PHOTOCELL equ. OCP71, 13p

each.

PHOTO- RESIST type Clare 703.
Two for 50

AMERICAN OSCILLOSCOPE
type USM24. A 10 meg scope—all
min. valves complete with circuit
diagram. Mains input 115 volt 50
cycles therefore £20. With step-
down transformer £22-50. Carr.

£1-50.

MOTOR MIN. SYNCHRON-
OUS. Size 11" x 2°x 17,240V oper-
ation, 3'6 RPM, 25p each. P & P 5p.

DELIVERED TO .  YOUR
DOOR | cwt of Electromc

Scrap chassis, boards, etc. No

Rubbish, FOR ONLY £3.50.

'PLEASE ADD 107, V.A.T.
OPEN 9a.m. to 7.30 p.m. ANY:DAY

CHILTMEAD| 0

7/9 ARTHUR ROAD, READING, BERKS.

(rear Tech. College)

Tel.: Reading 582605/65916

NAME
ADDRESS

_ _MEATH HEATH (GLOUCESTER) LTD.. DEPT. PE/08/73
LI BRISTOL ROAD, GLOUCESTER GL2 6EE
D Pleasc send me a FREE Hecathkit Catalogue

D 1 want to know more about your Cash and l.ow
Deposit Terms, without obligation.

NAME

ADDRESS

——1
= HEATH (GLOUCESTER) LTD.. DEPT. PE/08/73
VA RBRISTOL ROAD, GLOUCESTER GL.2 6EE
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PRACTICAL ELECTRONICS
“SCORPIO” ELECTRONIC
IGNITION SYSTEM

This Capacitor-Discharge Electronic
ignition system was described in the
November and December issues of
Practical Electronics. It is suitable
for incorporating in any |2V 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

W economy. Eliminates excessive con-

tact- breaker point burning and the
t and spark-plug

Construction of the unit can easily
be completed in an evening and
installation should take no longer
an hour A complete

o s s

supplied wuh each klt together
with ready-drilled roller-tinned
professional quality fibre-glass
printed-circuit board, custom-
wound  transformer and fully-
machined die-cast case. All com-
are available separately.

7iin 44in 2in.

assembly and  wiring
manual 25p, refundable on purchase
of kit. Price: £10-50 plus SOp 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, B
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 controls for
each channel. The original minimum
ambient light level controls have
been redesigned permitting their
use as faders; allowing dimming
from max. to zero 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.
power I'5xW per channel

Complete assembly built and tested.
Size 9in 7in 3in. Price £25
carr. paid.

PLEASE NOTE ALL THE ABOVE
PRICES ARE SUBJECT TO V.AT.
ADJUSTMENT

DABAR ELECTRONIC PRODUCTS
98a Lichfield Street, Walsall, Staffs. WS1 1UZ

TELEPHONE: WALSALL 34365

Practical Electronics

TELEGRAMS : DABELEC Walsall Staffs.
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Dalek voices are produced by modulating a modi-
fied speech waveform at about 15-20Hz. Speech, and
certain types of music waveforms, can present a very
peaky characteristic. The peaks are multiplied and
added to in the Ring Modulator and thus, if the
signal is remodulated several times, or if the initial
frequency is high enough, the final output contains
a large proportion of sound which bears a remark-
able resemblance to white noise. The cure for this
problem is to limit the dynamic range of the signal.

Although exact details for such a procedure lie
outside the scope of this series a passable method is
to feed the offending signal to one of the input
amplifiers and, observing the output on the oscillo-
scope, adjust the gain of the amplifier so that a large
proportion of the peaks are suitably clipped. If
insufficient gain is available to allow an adequate
degree of clipping the input amplifiers may be cas-
caded. The achievement of clipping means, of
course, that the amplifier output signals are swinging
between the positive and negative saturation levels
and it will be necessary to attenuate the signal quite
considerably.  Fig. 7.5 shows a simple resistive
attenuator which will give a signal of about 500mV
from a 28V source.

CONSTRUCTION

Construction of the Ring Modulator is quite
straightforward and the only critical requirement lies
with the observation of polarity of the tantalum
capacitors. Reversal of any of the capacitors will
result in noisy operation and, in the case of the out-
put capacitor, no operation at all. Tantalum capa-
citors have been specified in order to conserve space
and there is no reason why 10V electrolytics should
not be used with an alternative layout.

SETTING UP

Setting up the Ring Modulator consists only of
providing a modulation balance. Set VR1 to its mid
position and apply a common sine wave signal to
both inputs. The output of the ring modulator will
be a sine wave which is twice the frequency of the
applied signal. If the modulation is out of balance
alternate peaks of the output signal will be at
different amplitudes. VRI1 should be adjusted to
bring the peaks into line at which point the modula-
tion is balanced.

It is a wise precaution to repeat this measurement
from time to time to adjust for settling down changes
in the circuit.

THE PEAK LEVEL METER

In the prototype Synthesiser the meter circuit was
based on a precision rectifier built around a pair of
operational amplifiers arranged in such a way as to
eliminate the effect of the diode forward voltage
drop. Although the circuit proved to be very respon-
sive it was found, in practice, to present a number
of disadvantages. In the case of a.c. signals the
meter would read only the r.m.s. value and although
it was possible to determine the actual peak-to-peak
value by application of a form factor for known
wave shapes the determination of peak-to-peak
values for complex waveforms proved to be a very
hit and miss affair.

In a similar manner, when endeavouring to set up
reasonably accurate programming voltage levels, the
rapid response of the meter frequently made it diffi-
cult to establish the peak value with any certainty.
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Fig. 7.7. Circuit diagram
of Peak Level Meter

DI-D4 1N914
O
-15¥%

In consequence it was decided to redesign the meter
circuit to provide a peak reading facility which
would be independent of waveform configuration
and which would have a reasonably long decay time
to ease the establishment of transient level readings.
The final circuit is shown in Fig. 7.7. ICl and its
associated circuitry is used to read the positive
going peaks while IC2 deals with the negative side
of the signal. The operation of the circuit is as
follows.

CIRCUIT OPERATION

The input sensitivity of the circuit at the i.c. is
about 200mV for full scale deflection of the meter.
A positive going peak of this value appearing at the
input of IC1 will swing the output positive to a
level determined by the values of R4 and RS, about
62V with the values shown, and capacitor C3 will
charge at a rate determined essentially by the effec-
tive current output of the i.c. The charging time
for C3 is thus rather less than 2mS.

If, after the capacitor is charged, the 200mV peak
is replaced by a lower amgplitude peak the tendency
would be for the i.c. to swing hard negative due to
the effect of the positive voltage from the capacitor
appearing at the inverting input via R4. This ten-
dency is prevented by D2 which limits the negative
excursion of the output to about 700mV.

Capacitor C3 discharges through R4 + RS in
parallel with R8 + R (meter) and with the values
shown takes about | second. C1 serves to decouple
a.c. from the feedback loop and thus effectively
extends the accurate range of the meter to about
15kHz.

The negative reading side of the circuit around
1C2 operates in the same way. The circuit is adjusted
to give full scale deflection with inputs of 1-0V and
0-5V by means of the attenuator R1, 2, 3 and VRI.

In using the meter it should be borne in mind that
the peak values recorded represent only half the
total peak to peak value of the signal being measured
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and this applies whether the signal is symmetrical
or assymmetrical about zero. When measuring low
frequency programming signals of greater than 1Hz
thé minimum reading of the meter between peaks
does not represent the lowest level of programming
signal.

This particular meter circuit can be used to mea-
sure the peak level of single transients of not less than
2mS duration.

ADVANTAGES

In tape recording the peak level meter scores
heavily over the more conventionally employed v.u.
meter. This latter meter will record what is essentially
the mean value of signal presented to the recording
amplifier and if, as is generally the practice, the
mean level is kept to about —3dB transient peaks
are likely to be clipped or otherwise distorted. The
use of a peak level meter, on the other hand, enables
the peaks to be kept within the limits imposed by
the recording amplifier and thus enhances the overall
quality of the recording.

COMPONENTS . . .

REVERBERATION AMPLIFIER
Resistors

R1 10k Q R15 3.9kQ

R2 270k Q R16 110k Q2

R3 39k Q R17 13k D

R4-R5 10k Q R18 13k Q

R6 47k Q R19 05Q .

R7T  10kQ R20 050 o 3W wire-

R8 6-8k O R21 560  Woun

R9 390 Q R22 10k Q

R10 10k Q R23 10k Q

R11 20k Q R24 120k Q

R12 10k Q R25 10k Q

R13 10k Q R26 See text

R14 10k Q All 5% % watt carbon unless

otherwise stated

Capacitors

C1, C2 0-1uF ceramic

C3 620pF silver mica

C4 4uF 15V elect.

C5 0-1uF ceramic

Cé 0-1uF ceramic

C7,C8 10uF 16V tantalum

(of'] 0-003uF ceramic

C10 See text

C11, C12 - 100xF elect. 22V

Transistors and Diodes
TR1 2N2905 TR3 BC209C
TR2 2N2218 D1, D2 IN914

Potentiometers
VR1 5k Q lin.
VR2a/b 10k Q lin. (two ganged)
VR3 10k Q lin.

Integrated Circuits
IC1, IC2 741C
1C3 MFC6040
IC4,1C5,1C6  741C

Miscellaneous
Spring line type HR42 (Henry's Radio), JK3, JK4
3-5mm jack sockets (2 off), SK2 2mm miniature
684

socket

THE REVERBERATION AMPLIFIER

Reverberation, or re-echo, in varying degrees is a
characteristic observed in the majority of large halls,
public buildings, cathedrals and so on. In a properly
designed and proportioned hall the inherent rever-
beration characteristic can provide a high degree of
enhancement to the sounds occurring therein.

iNPUTI >

[CINEDRIVER

Fig. 7.8. Block diagram of Reverberation Amplifier

BUFFER AMPLIFIER

Top view of
MFC6040

Z

YOLTAGE CONTROLLED AMPLIFIER
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There are a number of ways in which a reverbera-
tion characteristic may be simulated and for the Syn-
thesiser the spring line has been adopted. The spring
line consists essentially of a coiled wire, usually
steel, which is supported at each end in a compliant
mounting. At the supported ends of the wire are
fitted electro-magnetic transducers. The line driving
transducer is excited by an electrical signal and the
varying field produced causes mechanical wave
motion to be set up in the spring line. When the
wave motion reaches the far end of the line it sets
up an electrical disturbance in the line output trans-
ducer which is, in turn, amplified and added to the
original signal.

Part of the original mechanical wave motion is

reflected back down the spring line where it serves
to modify further on-coming waves.

Because a mechanical wave motion travels much
more slowly than its electrical counterpart the signals
received by the line output transducer are delayed in
relation to their source, such delay being a function
of the length of wire used in the spring line. Thus

LINE DRIVER AND OUTPUT AMPLIFIERS

the mixing of the mechanically routed signal with
the source signal constitutes the addition of an echo.
However, since the wave motion, once initiated,
travels back and forth along the line until its ampli-
tude becomes negligible, multiple echoes are received
and added to the original signal.

The spring provides a further useful feature having
its origin in the fundamental resonance of the sys-
tem. When the driving signal passes through the
frequency at which the system resonates the output
is characterised by a sudden increase in amplitude
which can be as much as three times the value of
the normal mean signal. Similarly when the input
signal passes through any of the harmonics of the
resonant frequency there is an increase in output
signal amplitude, and this despite the fact that the
useful range of the HR42 spring line, specified for
this project, is limited at its upper end to about
4kHz. In the prototype unit quite high resonant
peaks were occurring at up to 25kHz.

The combination of multiple echoes and varying
amplitude imparts a very useful “singing” quality to
an otherwise uninteresting sound.

R16
110k
+o15V
2
- i7
ICS ™\¢ "~
741C
it 4
R2 2
560 - O15v R24
120
kQ
[l
R25
10
e :
C10 e
see
text
R26 VYR2b
see 10
text kQ
Fy w

\g

MIXER
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Fig. 7.9. Circuit diagram of Reverberation Amplifier
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The spring line unit is attached to the p.s.u. sub-frame

DESIGN CONSIDERATIONS

In the prototype the line driving amplifier
employed a single transistor operating in what was
effectively Class A. The current consumption was
thus quite high even in the quiescent state and small
variations in the power supply rails gave rise to noise
in the system which was apparent when the line was
not being driven hard. For the modular version of
the Synthesiser therefore the Reverberation Ampli-
fier was redesigned to reduce current consumption,
reduce hum and noise to negligible proportions and
to enable a complete divorcing of the voltage con-
trolled part of the system so that the amplifier may
be built as a separate unit outside the Synthesiser
project altogether.

A fortuitous advantage of the re-design provides
sufficient power capability to drive two HR42 or one
HR42 and one HRI162 spring lines in series. It is
also theoretically possible to drive up to four of the
above spring lines in any combination although this
latter method has not been tested.

Photograph of the
assembled module
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The advantage in using more than one spring line
in the system lies in the fact that it is rare for two
units to have identical resonances and delays and
thus two or more units can only improve the overall
reverberation characteristic.

CIRCUIT ACTION

The Reverberation Amplifier is shown in block
form in Fig. 7.8 and the circuit diagram in Fig. 7.9.
The input signal is led to a buffer stage, which has
a gain of about six, and the output is divided to
drive the line amplifier and output mixer. The
line driving amplifier consists of a pre-amplifier
built around a 741 and having a gain of about
five which, in turn, provides drive to a comple-
mentary pair of output transistors having a current
gain of about a hundred and arranged in what
may be described as a modified form of Class B.
The output from this latter stage provides drive
direct to the spring line through a current limiting
resistor.

The output from the spring line is amplified by
another 741 having a gain of about nine and then
led to the input of the voltage controlled amplifier
based on the Motorola MFC6040. This latter device
has a nraximum gain of 13dB and a maximum
attenuation of about 77dB relative to the input sig-
nal which should not normally exceed 500mV r.m.s.
The overall gain of the spring line route is thus
arranged so that when the line is being driven hard
at a non-resonant frequency, and with the v.c.a. at
maximum gain, the output of the v.ca. is equal
to the output of the buffer stage and thus the mixer
is receiving equal components of reverberated and
non-reverberated signal.

The choice of component values for CI0 and
R26 may be arrived at by experiment on the basis
of the measured response of individual spring lines.
To limit the gain to 6dB a value of 2-5 kilohms for
R26 will suffice.

The value of C10 is calculated on the basis of the
frequency at which the 6dB gain is required. For a
frequency of 15kHz the value of C10is InF.

The v.ca. is controlled by a separate 741
arranged in the differential mode. The non-inverting
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Fig. 7.10. Board assembly of Reverberation Amplifier

input is driven by a positive voltage derived from
the divider R6, R8, and VR!. The high and low
ends of VR1 are thus at 3-0V and !'75V respec-
tively. The inverting input of the 74! is driven by a
control voltage which should have a swing of 2-5V
maximum.

With VRI at its minimum setting a control voltage
swinging from zero to —2:5V will have the effect of
attenuating the output of the MFC6040. With VRI1
at its maximum setting a control voltage swinging
from zero to +2-5V will have the effect of amplify-
ing the output of the MFC6040 from —77dB to
+13dB relative to its input signal. The inverting
input of the 741 acting as control amplifier is pre-
wired to a ramp generator which will, of course,
provide the first mode of v.c.a. operation described
due to its negative going output.

If external automatic control of reverberation is
not required it is essential that a grounded jack plug
be inserted into the control socket otherwise the
output of the control amplifier will be insufficient
to swing the MFC6040 through its full range.

The current sink at the control input of the
MFC6040 is specified as being 2mA but on several
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Heatsinks required for TR1 & TR2
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Fig. 7.11. Front Panel Wiring
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tested in this mode of operation quite a wide varia-
tion in current sink was noted, the highest being
25mA. Consequently it is prudent to provide a series
transistor on the output of the control amplifier,
with overall feedback, in order that the 741 is not
overloaded. The effect of overload will not neces-
sarily damage the 741 but it could result in a reduc-
tion of the output voltage swing which would, in
turn, affect the operation of the 6040.

OMITTING THE V.C.A.

For some possible applications the use of voltage
control will not be required and, in these instances,
the MFC6040 and associated control amplifier may
be omitted from the circuit entirely. In these cir-
cumstances the gain of the line output amplifier,
ICS. will have to be increased by a factor of 0-33 if
equal reverberated and non-reverberated components
are required at the mixer. The output of IC5 is, of
course. led direct to C6 on the mixer in these latter
circumstances.

CONSTRUCTION

Fig. 7.10 illustrates the recommended circuit board
layout. Construction is quite straightforward and the
only setting up required lies in checking'the signal
levels at the outputs of the buffer, line driver and
line output amplifiers to ensure that equal signal
components from both sources are presented at the
mixer when the line is being driven hard at a suit-
able non-resonant frequency.

Adjustment of the gain of the line output amplifier
may be necessary and is dependent upon the
mechanical attenuation of the line which may differ
unit to unit.
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Overall construction of the module should
generally follow the pattern previously described and
the wiring of the components on the front panel and
McMurdo plug are shown in Fig. 7.11.

In this module the McMurdo plug-has insufficient
ways to carry all the necessary signals and two extra
leads are required to carry the control and audio
signals to the reverberation amplifier. Reference to
the block diagram in the first part of the series will
show that the control signal is derived from RG2
while the audio signal is derived from the right
channel of the output amplifiers yet to be described.
Suitable leads should be run from the respective
McMurdo sockets on these latter modules to a point
immediately adjacent the left hand Vero endplate
and secured to the connector mounting rail by a
tie of lacing cord. From this point they should run
along the end plate and be trimmed so that they
protrude about three inches beyond the front face
of the mainframe. Terminated in Imm miniature
plugs, they can be mated with their respective sockets
on the Ring Modulator circuit board when the
finished module is being inserted into the mainframe.

A fully comprehensive revision of all module inter-
connections will appear in part nine of the current
series,

For the benefit of constructors who may wish to
explore the possibilities of the MFC6040, Fig. 7.12
shows two possible methods of providing external
control with the resistance attenuation curve and
the control voltage attenuation curve of this very
versatile device.

In Parr 3, VRZ is 100).
Next month: The Envelope Shaper will be described.
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DESPITE the recent adoption of
the title International London
Electronic Components Show, the
RECMF of old seems still to be
so called both on the official cata-
logue and by many of the exhibitors
and visitors. However, this year it
bears little resemblance to the Radio
Show of old. Perhaps the word
“subdued ™ would describe the
feeling best.

In size the 1973 event was not
much more than half its previous
size, a factor with very mixed
blessings. Obviously less to see but,
to the footsore visitor, the possi-
bility of seeing most of what was
there without total self destruction.
And, with less stands, the oppor-
tunity to see around, particularly
from the gallery which of recent
years has tended to become rather
crowded.

The last three years have left
their mark on the industry very
clearly, as the drop in the number
of exhibitors showed and it is a
shame that some of the more
famous . semiconductor manufac-
turers chose not to attend. In fact
the usual bustle, not just of visitors,
but of new .products looking for
markets seemed to be muted almost
out of existence.

Generally the atmosphere was one
of trading rather than of displaying
goods, many of the stands were
totally bereft of components or
equipment and, in this sense were
a sad disappointment to the engi-
neer looking for new * toys”., How-
ever, the current world shortage
situation in many component areas
probably goes a long way to
explaining this.

RADIO RECEIVER I.C.s

Perhaps one thing which stands
out from the show is the advances
being made in integrated circuits.
It is almost possible to build any-
thing using i.c. techniques these days
and several of the manufacturers
are trying to prove just that.

Fairchild displayed a set of
interesting chips which can make up
an a.m. or f.m. radio with stereo
facilities. These included their 720
single chip am. receiver, the
753 f.m. gain block, the 758 phase-
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lock loop stereo decoder, the 3075
fm. if. amplifier and limiter,
detector and audio pre-amplifier,
and the 706 audio power amplifier
with a SW capacity.

Both mono and stereo were
demonstrated using either one or
two of the power amplifier chips
and considering the nature of the
halls at Olympia, reception was very
impressive.

To an extent of course, this type
of display is really more of an
application demonstration than a
display of new concepts since the
basics of such systems have been
around for some time. However, it
does illustrate the way in which we
can expect developments to go as
more and more roles are taken over
by the chip.

FILTERS USING I.C.s

Take the case of Siliconix of
Swansea, well known in the semi-
conductor market. They are investi-
gating the ability of multi-amplifier
chips to provide variable filters, of
great value in audio control and
generation applications.

They have already developed
some prototype circuits using their
L.114 triple operational amplifier and
have established that it is possible
to obtain a tuning range from 0 to
10kHz, that high Os up to 400 can
be obtained, that high and low
bandpass is simultaneously possible
and that both gain and Q are easily
programmable.

Indeed, they have even developed

- a digitally programmed filter using

one of their own DG 507 chips to
do the logic control.

With all this compression of com-
ponentry on to chips one almost
wonders where the discrete com-
ponent went. But one only has to
look at any circuit board to see the
still tremendous need for power
rail droppers, couplers and so on.

MULTI-PURPOSE INSTRUMENT

On the more constructional side
there were a number of interesting
items. For the portable instrument
constructor there was the Pakit kit
multi-purpose instrument. An ana-
logue display and movement is
available to fit a moulded plastic
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case which has ample room for
circuitry and components. Avail-
able from Elcometer Instruments
Ltd.. the Pakit can be bought com-
plete with a rechargeable power
supply, self-designed front panel,
leather carrying case and printed
circuit.

The basic unit with case will

probably market for something
under £20.

CASES AND PACKAGING

For the inveterate casemaker
there was a display of coated
aluminium panel material from

Bakelite Xylonite Ltd., which pro-
vides ‘both strong covering, attrac-
tive colours and, as an added bonus
fairly high electrical insulation by
virtue of the plastic coating
material.

For the man who is always los-
ing components on the bench there
was an interesting adaption of the
plastic packaging market. Dunlavin
Converters have developed their
Ducon Carripallet system for pack-
aging delicate materials to the point
where it can be used for other
applications.

Thus the Carripallet is a multi-
cavity foam plastic pad measuring
400 X 400 X SOmm and with 25
cells. Laid on its back., which is a
cardboard support layer, it can be
used as a multi-compartment tray.
As the material is flexible foam
plastic it will not damage delicate
parts and indeed components can
be stuck upright in it if required.

Normally items of this type are
sold in large quantity only, but we
understand that single sheets are
available and will probably cost
about £1 each.

Weller were at the show with
their latest low voltage temperature-
controlled soldering pencils (no
longer irons we see), the W-MCP
available with a variety of tip
shapes.

PANEL METERS

On the meter front several so-
called panel meters were on display
including the Dinline 50, the first
such product to come from the Avo
stable. The name is based on the
rectangular styling which follows
the DIN (IEC 51) specification.
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A digital panel meter is something
that, only a short while ago, would
have been regarded as an instru-
ment rather than a component. By
miniaturisation and recent price
reductions in digital i.c.s, Analogic
are able to offer a versatile 3-digit
digital panel meter at only £25 in
quantity. Designated the 2530, this
unit can measure, display and trans-
mit voltages and currents of either
polarity. The 2530 has fully float-
ing inputs just like any analogue
meter so that measurements with
respect to any arbitrary level in a
circuit can be made.

A filament readout is used for
good readability and low cost. This
meter can be incorporated in many
types of instrument giving a really
competitive alternative to analogue
measuring instruments.

West Hyde displayed their Con-
til digital panel meter card with
three digit display in Atron tubes
and costing less than £25.

Integrated Photomatrix showed
their digital panel meter kit using
a MOS LSI chip and le.d. display
which is available for £36:75. Of
course the IPL unit is considerably
smaller than many other displays
on show.

LARGE SCALE INTEGRATION

One of the fastest-growing areas
of semiconductor technology must
be the MOS large scale integration
(LSI) field. All the major com-
panies appear to be competing to
see who can cram the most MOSTS
into a single 24-pin package.

One of the latest contenders in
this competition is the Motorola
MCMG6571L character general i.c.
It contains a read only memory of
8,192 bits which can produce 128
different characters, including upper
and lower case and Greek symbols,
each character being formed by a
matrix of seven horizontal and nine
vertical dots. As well as the stored
characters themselves there are 128
bits which are used to automatically
control each character position so
that the “tails” of letters such as
p. q, and j come below the base
line as in normal typewritten
material. )

Another piece of news in the
MOS LSI field comes from General
Instrument  Microelectronics who
announced that slashing price reduc-
tions have been made on their
C500 calculator i.c. Its new price
of £13-70 (1 off) represents an £18
drop from its previous value. G.I.
hope that this new low price will
encourage designers to regard the
calculator i.c. as just another com-
ponent for use in many types of
instrument where arithmetic opera-
tions are to be carried out. For
instance, they could be used in a
weighing scales which automatically
displays the price of the goods after
the price per pound is typed in.
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NEW LOW-PRICE FOR L.E.D.
DISPLAYS

While MOS manufacturers are
aiming at minjaturisation, the dis-
play device manufacturers are
aiming at bigger and brighter com-

ponents. One of the innovators
of led. displays, Monsanto,
announced new low prices for their
displays.

Single le.d.s can now be bought
for 5p in large quantities making
it possible for manufacturers to use
them in such applications as
diagnostic lamps on printed circuit
boards, panel lamps, and battery
“low " indicators.

On the numeric display side the
MANS, a green seven-segment
device is down to £399 from £9
(1 off) and the MANG64A, a 04in
numeric display down to £4-27 from
£7-85.

NEW TIMER INTEGRATED
CIRCUIT

Another example of large scale
integration, but this time combin-
ing digital and analogue functions
was on show at the Elremco stand.
Designated the LR171E, this i.c. has
an enormous range of applications
because of its inherent flexibility.

It uses a digital counter so that
timing ranges of seconds, hours or
even weeks can easily be obtained.
A digital-to-analogue converter is
used to give a current output which
means that a cheap meter can be
used to give an indication of time
elapsed.

It has eight operational modes,
delayed on, delay interval etc., and
has three digital outputs which give
indications at 4, 1 and § of a preset
time period.

The i.c. is TTL compatible and
has integral output drivers for a
triac or SCR. Price is £12 for one
off.

RUSSIAN COMPONENTS

Many manufacturers are finding
difficulty obtaining such ubiquitous
components as resistors and capa-
citors and so it is not really surpris-
ing to see more and more imported
components creeping into instru-
ments such as calculators.

Z & 1 Aero Services are importers
of Russian resistors and capacitors
and supply both to industry and
non-professional users. The com-
ponents are cheap, clearly marked
with their values (not colour coded)
and readily obtainable.

NOVEL BREADBOARDING AID

A novel breadboarding system
which has great potential in the
amateur field was shown by Critch-
ley Bros. Ltd. Manufactured by the
German firm of Christel Wain-
wright, the system is called “Mini-
Mounts.” Each Mini-Mount is a

small rigid board with a copper pat-
tern on one side and adhesive on
the other, Components are
soldered onto the boards which are
then positioned anywhere on a con-
venient baseboard (which could be
copper-plated to give a good ground
plane), and stuck in place.

This system has many advantages
over other similar systems: no holes
need be drilled; the adhesive holds
the Mini-Mounts firmly in place yet
they can be moved if the circuit
requires; components and Mini«
Mounts can be re-used if care is
taken.

Mini-Mounts to take DIL i.cs,
and other such components are
available so the system gives great
scope to the designer.

NEW SHAPE FOR
LAMINATIONS

Though by no means a spectacu-
lar breakthrough, the new design for
transformer laminations by Kent
Insulations shows how old and
tested designs can be improved
with a little ingenuity. Instead of
the usual “E ™ shape the new type
has a tapered centre arm so that
excellent mechanical] and magnetic
contact is made when the two
halves are fitted together.

MULTI-MEMORY MACHINE

On the Advance Electronics stand
and in fact using the same case as
the Advance calculators was a new
accounting aid from Phytron. Called
the Analysis 14 this calculator incor-
porates 13 accumulating memories
each of which can be debited or
credited at any time simply by
selecting the required store with one
of thirteen keys. Only credit and
debit (i.e. addition and subtraction)
are available, the manufacturers
suggesting that this instrument is to
complement, rather than replace,
the normal desk calculator which
can multiply and divide.

At £210 this calculator cannot
really be termed inexpensive by
modern standards and one wonders
whether a machine without a print-
out is really useful in accounting,
where mistakes cost money.

CONCLUSIONS

One wonders why a star attrac-
tion like the actual Apollo capsule
“Charlie Brown” which circled the
moon four years ago, which was on
show on the Livinstone Hire stand
together with a piece of moonrock,
received so little publicity. This
could have attracted great crowds,
was this what the organisers were
afraid of?

At a time when electronics is
developing so fast, the show was
not up to expectations and one can
only hope that the companies will
stop hiding their lights under
bushels and give us some really
interesting shows in the future. *
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STARTING NEXT MONTH !
PRACTICAL ELECTRONICS Proudly Presents the

PERORDO..
DRAPHONIC
SUUNDISISIEN

[0 4 x 20 watt (continuous in 8 ohms) high quality power
amplifier

O High quality preamplifier and control unit with wide
dynamic range

O A.M./F.M. receiver of advanced design
[0 €8BS SQ quadraphonic decoder

The PE RONDO is a total system incorporating the very latest technology
and it will be described in full with all constructional details in a series of
articles starting next month.

The receiver incorporates a varicap f.m. tuner with integrated circuit i.f.
amplifier, quadrature detector and phase-locked-loop stereo decoder; and
auniquei.c.phase-locked-loopsynchrodyne a.m. medium-wave mono tuner.
Optional i.c. matrix decoders: CBS SQ quadraphonic decoder or CBS SQ
logic-enhanced quadraphonic decoder. Additional decoders will be pre-
sented as further systems become viable.

Modular construction techniques give flexibility, whilst the use of state-of-
the-art i.c. technology allows all electronics to be housed in one compact
unit. The system is completed by four shelf-mounting speakers, construc-
tion of which will also be fully described in this series of articles.
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By M. J. Rose (MULLARD LTD.)

POWER DEVICES, PHOTO DEVICES AND INTEGRATED CIRCUITS

THE first article described the types of transistor
and small-signal diode available. This article
considers power devices, photo devices using, or
emitting light, and the most revolutionary semi-
conductor device of all—the integrated circuit.

POWER DIODES

The amount of power that can be handled by a
semiconductor diode is limited by the junction tem-
perature. Provided the heat dissipated within the
device can be conducted away so that the maximum
permissible junction temperature is not exceeded, the
diode will operate satisfactorily. Therefore a power
diode should have as large a junction area as
possible, and a low thermal resistance to the case.
The cooling area can be increased by mounting the
diode on a suitably shaped heatsink.

Germanium power diodes were developed using
these techniques, and could carry currents of
approximately 10A and withstand peak inverse volt-
ages of up to 600V. The introduction of silicon,
however, led to their replacement during the 1960’s
by silicon diodes with junctions alloyed or diffused
with aluminium.

AVALANCHE DIODES

As the reverse voltage across a junction diode is
increased. a voltage is reached where avalanche
breakdown occurs, marked by a sudden increase of
current. Provided the diode can withstand the cur-
rent at breakdown, it will recover when the reverse
voltage is decreased below the breakdown value.
Avalanche diodes are designed to withstand such
breakdown currents, and so can be used safely in
applications where voltage transients are likely to
be encountered.

By the end of the 1960’s other protection devices
such as high-speed fuses had been developed so
that semiconductor-diode rectifier systems were
firmly established in such “applications as battery
chargers, electroplating and electrolysis processes,

Fig. 8 High-voltage rectifier stack operating at
12kV and 5A with natural convection cooling
(length approximately 10in)
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and electric furnace supplies. These semiconductor
systems occupied less space than the existing systems,
had a higher rectifier efficiency, and for the first time
presented power engineers with a device that had
no wear-out effects. _

A high-voltage rectifier stack is shown in the
photograph of Fig. 8. Diodes are mounted on heat-
sinks around a central fixing stud. Such stacks can
be cooled by natural convection, or for higher cur-
rents by forced-air cooling or immersion in an oil
bath.
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Fig.9 Structure and circuit symbol of thyristor

Thyristor

Fig. 10 Phase control using thyristor

THYRISTORS .

The thyristor or controlled silicon rectifier was
developed for power control in parallel with the
silicon rectifier diode. The rectifier action of the
thyristor allows a current to flow in one direction
only, but in addition current can only flow when
the thyristor has been triggered.

In form, the thyristor is a four-layer pnpn device,
as shown in Fig. 9. The circuit symbol is also shown
in this figure. If the anode is positive with respect
to the cathode, and a positive voltage is applied to
the gate, the thyristor conducts. Once conduction
has been established, the gate voltage can be
removed. ‘
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Therefore the thyristor can be triggered by a
pulse provided the duration is sufficient to allow the
current to be established. The thyristor is made non-
conducting by reducing the current to below a hold-
ing value.

The method of power control with thyristors is
shown by the waveforms in Fig. 10. By varying the
trigger angle within the half-cycle (), the amplitude
of the current pulses passed by the thyristor, and
hence the power delivered to the load, can be varied.
This control technique is called phase control.

A second method of control is burst triggering,
used for loads with a high thermal inertia such as
furnaces. In this method, complete half-cycles of
the mains supply are passed by the thyristor, the
ratio of half-cycles passed to those blocked determin-
ing the power to the load.

TRIACS

Another device for power control similar to the
thyristor is the triac or bidirectional thyristor. This
device is equivalent to two thyristors connected in
inverse-parallel with a common gate connection. The
circuit symbol for a triac is shown in Fig. 1. A
current will flow through the device when the gate
is sufficiently positive or negative with respect to

Fig. 11 Circuit symbol for triac
gate
mt1
+1
Reverse 5
b{cakovcr 1
Vi forward tV
|

breakover

-1

Fig. 13 Breakdown characteristic and circuit
symbol for diac

terminal mtl, the direction of current flow depend-
ing on the relative polarities of mtl and mt2.
The currents that could be handled by thyristors,

and the inverse voltages they could withstand,
increased during the 1960°s as the manufacturing
techniques were improved. Present-day thyristors
can handle currents up to [000A and withstand
inverse voltages of over 2kV. Protection devices
have been developed as with rectifier diodes to énsure
reliable operation under practical conditions.

A typical thyristor stack with thyristors connected
in a bridge configuration for the control of power
to a load is shown in Fig. 12. The thyristors are
mounted on heatsinks.
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Fig. 12 Thyristor stack for operation on 440V
three-phase mains to control 110A per phase
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Fig. 14 Structure and circuit symbol for silicon
controlled switch

light

n=type

p=type

Fig. 15 Diagram showing construction of a
typical light emitting diode

THE DIAC

The diac, or bidirectional diode thyristor, is a
useful trigger device for thyristors and triacs. It uses
avalanche breakdown, but as the characteristic in
Fig. 13 shows, the voltage decreases after breakdown
so that the gate circuit is not overloaded on
triggering.
SILICON CONTROLLED SWITCH

Another four-layer pnpn device is the silicon
controlled switch or SCS. Unlike the thyristor and
triac, both intermediate layers of the SCS are
accessible making it a four-terminal device. The
structure and circuit symbol are shown in Fig. 14.
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The SCS (like the thyristor) has two stable states:
conducting and non-conducting. The SCS can be
used in two circuit configurations. In one, the load
is connected in the anode gate circuit so that the
SCS operates as a four-terminal device. In the
other, the load is in the anode circuit and the anode
gate is not connected. The SCS then acts as a low-
power thyristor or three-terminal device,

PHOTOTRANSISTORS AND PHOTODIODES

Light falling on a junction in a semiconductor
diode or transistor affects the current through the
device. The energy of the light dislodges electrons
and so increases the number of carriers available at
the junction.

Constructive use of this effect is made in photo-
diodes and phototransistors where the change in cur-
rent with light can be used in such applications as
light meters and alarm systems.

Other semiconductor materials exhibit a change
of resistance with light, and this effect is used in
photoconductive cells (or light-dependent resistors).
The choice of semiconductor material determines
which part of the spectrum the device responds to,
for example cadmium sulphide responds to visible
light while lead sulphide is used for infrared
detectors.

LIGHT EMITTING DIODES

Another type of photodevice is the electrolumin-
escent or light-emitting diode (Fig. 15). This device
is made from gallium arsenide or gallium arsenide
phosphide, and when a sufficiently high current (a
few milliamperes) is passed through, light is emitted.
Such diodes can be used as indicator lights directly
coupled into, for example, computing systems.

INTEGRATED CIRCUITS

Of all the semiconductor devices that followed the
invention of the transistor, the most revolutionary
both in reducing the size of equipment and improv-
ing reliability is the integrated circuit.

The problems of manufacturing different circuit
elements on the same silicon chip were overcome
so that integrated circuits that were both practicable
and economic became available by the mid-1960’s.

Today two types of integrated circuit (i.c.) are
available. the bipolar and MOS, each with their
advantages and disadvantages for  particular
applications.

BIPOLAR I.C.

The bipolar i.c.. as the name implies, uses bipolar
transistors manufactured by the planar process.
Diodes are formed by a single diffusion, capacitors
by using a reverse-biased diode junction, ‘and
resistors by a single diffusion like a stretched-out
diode with connections at both ends. The main
problem with the manufacture of bipolar i.c.s is
isolation between components.

MOS INTEGRATED CIRCUITS

The transistor used in MOS i.cs is a field-effect
transistor, the MOSFET or MOST. Because MOS
i.c.s are almost exclusively used in digital applica-
tions, an MOST can form the load for another
MOST, the transistors are directly coupled, and the
capacitances on which information is stored are
formed by the gate capacitances of the MOSTs
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themselves. Thus only transistors and connections
need to be formed on the chip.

One advantage of MOS i.c.s over the bipolar type
already mentioned, is the fact that no isolating
diffusion is needed on the chip. In addition, an
MOST is smaller than the equivalent bipolar tran-
sistor. Both these reasons lead to a higher packing
density being achieved with MOS i.c.s. On the other
hand, bipolar i.c.s have a higher operating speed,
and can drive higher current and capacitive loads
which MOS ics cannot do without interface
circuits.

Thus the choice of MOS or bipolar i.c. may well
depend on the requirements of the application rather
than any clear-cut advantage of a particular type.

In general, it can be said that small scale integra-
tion (SSI) is rarely economical with MOS i.cs so
that gate packs and flip-flops will use bipolar i.c.s.

Large scale integration (LSI) for such devices as
random-access memories (RAMs) and read-only
memories (ROMs) will use MOS i.cs. The choice
for medium scale integration (MSI) will depend on
the application.

COMPLEMENTARY MOS

A limitation on the use of MOS i.cs occurs
through the use of field-effect transistors. The
current-carrying channel for the transistor is formed
in the substrate, and so normally only p-channel or
n-channel devices but not both can be formed on
any one i.c.

To overcome this, a technique called complemen-
tary symmetry MOS or CMOS has been developed.
Areas of p-material are diffused into an n-type
substrate so that both n-channel and p-channel
MOSTs can be formed.

More diffusions are required for CMOS than
with normal MOS i.c.s, and a lower packing density
results. On the other hand, there are considerable
advantages for the user, particularly higher operating
speeds and lower dissipation.

Fig. 16 Integrated circuit chip compared with
grdinary sewing needle, the chip being 15 x
mm
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LINEAR I.C:s

The i.c.s described above are digital circuits. Later
in the 1960’s linear i.c.s were developed. In terms
of the number of devices contained, these i.c.s are
more complex than the equivalent discrete stages
they replace, although cheaper and with better per-
formance. Today a wide range.of linear i.css is
available covering r.f. and i.f. amplifiers, operational
amplifiers, TV signal-processing circuits and audio
amplifiers with output powers up to several watts.

The reduction in size possible with an i.c. is
impressive, typified by such photographs as that in
Fig. 16 showing a silicon chip containing over 120
devices passing through the eye of an ordinary sew-
ing needle. :

COLLECTOR DIFFUSION ISOLATION

Another process which overcomes many of the
disadvantages, of conventional bipolar i.c.s has been
developed by Ferranti from an American idea.
Known as the collector diffusion isolation (CDI)
process, it makes use of thin epitaxial layers but
needs only five masking processes making it com-
parable to MOS technology in simplicity.

Fig. 17 shows the structure of a CDI transistor.
The process uses a p-type substrate into which buried
low resistivity n+ areas are diffused where each
resistor, transistor or diode is to be formed. A
thin epitaxial p-type layer is then diffused. The col-
lector diffusion is then made producing low resis-
tivity n+ channels round each component. This
diffusion serves three purposes: to make contact
with the buried n+ area which forms the collector;
to provide isolation between components; and to
define base and resistor areas. .

A shallow p-type layer is diffused over the whole
slice to define resistor values. A shallow emitter
diffusion then follows.

The CDI process reduces transistor areas by up
to a third and also enables digital and linear circuits
to be combined on one slice. The main disadvantage
is that there is no pnp transistor available, though
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Fig. 17 Structure of a CDI transistor (Ferranti)

a p-channel fe.t. under development should over-
come this difficulty.

CONCLUSIONS

From the original low-power low-frequency tran-
sistor have developed transistors capable of operat-
ing high in the radio frequencies, transistors handling
powers of over 100W, transistors capable of switch-
ing wave-forms with rise times of 1ns. Signal diodes
operating in the microwave frequencies have been
developed, and diodes and thyristors capable of
operating on high-voltage supplies controlling powers
measured in megawatts. Devices reacting to and
producing light are available, and devices containing
a complete computer processing system on a chip
only 3-5mm square.

Although the transistor was the fore-runner, the
most revolutionary device may well be the inte-
grated circuit which has brought a new concept into
electronic circuit design. The thermionic valve (apart
from its more specialised forms such as klystrons
and magnetrons) had a commercial life of about 35
years. It may well be that the discrete transistor
apart from more specialised forms like photodevices
will have a shorter life.
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by B. V. Lamb

HE PasT few years have seen more and more
householders tackling home wiring installation
work. When the work is completed and before the
miins can be permanently connected certain safety
checks have to be made. This article and project
deal with a very useful instrument that will measure
the insulation resistance of the wiring.

Poor insulation causes current to flow between the
line and earth or neutral. This current in turn will
generate heat in the wiring, which if of sufficient
temperature could cause fuse blowing or, more
seriously, a fire.

Unfortunately, most do-it-yourself wiring
enthusiasts do not possess the means for measuring
leakiage currents at high voltage. Commercially avail-
able instruments ure expensive and secondhand
units are not cheap either. The traditional instru-
ment consists of a hand driven generator that causes
a high voltage to appear across a lead terminating in
a couple of croc clips. a meter registers the insula-
tion resistance. More recently, electronic testers
have tended to replace the hand driven types.

R1
39
kQ

Fig. 1. Circuit diagram of the Megohmmeter
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DESIGN CONSIDERATIONS

The a.c. voltage in the United Kingdom is 240
volts r.m.s.. Since we are interested in peak voltage,
and Ve = Via. X 1414 the test voltage
generator will need to be at least 340 volts. In
practice, however, regulations require that a mini-
mum of 500 volts be used.

The 550 volt megohmmeter here described satisfies
the twin requirements of the home electrican; it is
easy to build and the price is low compared to
commercially available units. Push button operation
is employed as this prevents inadvertent battery run
down due to a switch being left on. All of the com-
ponents are readily available.

As to the choice of a suitable transistor high volt-
age generator; the demands made by the Megohm-
meter dictate that a sine wave oscillator type d.c.
convertor be used. There are three broad types of
d.c. convertor that could be used, namely: ringing
choke, multivibrator and sine wave.

Each of these circuits produce an oscillating
voltage that is stepped up to a higher voltage by
means of a transformer and then rectified to give
a d.c. voltage at the required level.

Although the least efficient of the three, the sine
wave oscillator is the first choice in favour of the
ringing choke method when it comes to ease of
starting. In economy of components it beats the
multivibrator circuit. Since the Megohmmeter does
not need to produce more than about 170 micro-
amps under short circuit conditions, a low efficiency
high voltage generator does not matter in the-least.

CIRCUIT OPERATION

Transformer T1, TR1 and the associated circuitry
form a sine wave oscillator whose period of oscilla-
tion is determined by the inductance and self capaci-
tance of TI (Fig. 1).

The feedback winding of Tl sustains the oscilla-
tion and is connected to the junction of Rl and
R2 which together with R3 and VRI set the d.c.
bias for TRI. CI1 prevents a.c. degeneration. VRI
allows for variation in voltage developed across the
collector winding of TI.
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The diodes, DI, D2, D3 and D4 plus the capaci-
tors, C2, C3, C4 and C5 comprise a voltage quad-
rupler circuit. This circuit rectifies the a.c. voltage
appearing across L3 and multiplies by four its
equivalent d.c. value.

By varying VRI1 over its whole range the open
circuit output at the test leads can be varied from
approximately 300 to 650 volts. In practice however,
the voltage will be set at 550 for normal use. The
wide range does allow for increased versatility and
the constructor will be able to make use of this
from time to time.

CONSTRUCTION

Dismantle the Ferroxcube core and carefully
mount the bobbin on a suitable arbor — the author
used a wheelbrace which had a gear ratio of 3-75 : |
clamped in a bench vice and a 2BA screw as the
arbor.

Strip a4 2in length of thin pliable plastic sleeve
from some spare wire and thread this onto some
41 s.w.g. enamelled copper wire (L3).

Carefully wind 400 turns and finish off L3 by
insulating with one turn of Scotch Tape.

Next wind 40 turns of 41 s.w.g. for L2 and simi-
larly insulate. Finally wind 40 turns of 28 s.w.g.
for L1 and complete the transformer with a layer
of tape.

The rest of the construction is quite straight-
forward (Fig. 2). The only caution is that building
the circuit on inferior leaky tagboard is bound to
cause difficulty in getting an infinity reading since
leakage current will cause a standing error. The
ideal case is plastic although metal can be used if
care is taken with insulation.

SETTING UP

Once the circuit has been built, it is first of all
necessary to establish the working of the oscillator.

MEY

—

grommet
[N
W\
9
cc S]
Y v
NB: 51, MEXVR2)& test lead Test leads

grommet mounted on
Front Panel

Fig. 2. Layout of the components on the tag-
board and interconnections to the transformer,
potentiometer, pushbutton and meter.
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COMPONENTS . . .

Resistors
R1 39k
R2 10k
R3 1004
R4 2:2M
All $W 10% carbon

Potentiometers
VR1 1kQ
VR2 5k preset

Capacitors
C1  25uF 6-4V electrolytic
C2,3,4,5 0-04TuF 400V polyester (4 off)

Semiconductors
TR1 2N3053
D1,2,3,4 1N4004 or any 400 p.i.v. low current
diode (4 off)

Miscellaneous
St Miniature pushbutton
ME1  100uA f.s.d.
T Ferroxcube core type LA1 or equivalent
9 way Tagboard
Crocodile Clips (2 off)
9V Battery. PP7 or similar
Metal case 4in x 24inx 2in
41 and 28 s.w.g. enamelled copper wire

Short the test clips together and the meter should
indicate some value. If no movement is seen the
oscillator feedback winding (1.2) has to be reversed.
Once the circuit is working, the output should be set
to 550 volts.

Connect a high resistance voltmeter between points
A and B then adjust VRI for 550 volts. During
this operation the test clips must of course be open
circuited. The meter can now be calibrated in terms
of megohms.

Remove the meter from its case and place it on
the working surface having previously cleaned up
and dusted down. Carefully remove the scaleplate
and paint the reverse side matt white with emulsion
paint.

When dry place the scaleplate — with its original
markings uppermost—on a piece of cardboard. With
a compass find the radius of the scale line and the
maximum and minimum positions. Transfer these
lines to the blank side. Screw the scaleplate back on
the meter.

Short out the test clips and mark the scale with
a soft pencil at this point. Now connect I, 3, 10 and
50 megohm resistors and mark these equivalent
points in. A professional job can be done by using
plastic film ink for the scale lines and Letraset for
the letters and numbers.

CONCLUSION

The 550 volt insulation tester that has been
described should prove to be a valuable addition
to the clectricians tool kit. There are of course
other uses to which it can be put, insulation tests for
the electronic engineer being one example.

By making a simple twin pointed probe, relative
dampness in wood and plaster can be measured. 3
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Yesteryear's sobs and groans
from industry salesmen were con-
spicuously absent at the London
Electronic Components Show. No-
body seemed to care that the show
was smaller than before and, from
first reports, less well attended.
Those who came were buyers and
that was the important thing.

But it wasn't all smiles and sun-
shine. The spectre of empty order
books may have retreated but only
to make way for another spectre
to give top management some
sleepless nights. What is haunting
the industry to-day is how to get
components made fast enough to
meet the demand, Those major
companies which had spare capa-
city have none today. An even
worse fear looming up is a shortage
of raw materials.

But, on the whole, things look
pretty good. Quipped one exhibitor,
“1f you can't make a few bucks in
these conditions you never will.”

This year's Chairman of RECMF,
Ronald Bulgin, wore one of the big-
gest smiles at the show. His pub-
licly quoted family business is still
a profit leader in the industry and
he will preside as the component
industry Chairman in a boom period.
What could be better?

Wearing his chairman’s hat rather
than his company's, he put out a
public plea for rationalisation of the
exhibition calendar. And he was
quite right to do so. In the past six
months we have had Electronica in
Munich, the Paris Salon and the
British show at Olympia. What the
industry needs is one big inter-
national show a year in Europe with
London, Paris and Munich in rota-
tion so that each of the three elec-
tronics ‘‘ capitals "' puts on a show
every three years.
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A sensible idea but unlikely to
be accepted by exhibition orga-
nisers while they still make huge
profits from the present spate of
shows. The only hope is that the
economic forces of the market
place will do what exhortation won't.
If enough would-be exhibitors opted
out, the exhibition organisers would
have to adjust their ideas.

ROYAL SPOKESMAN

His Royal Highness The Duke of
Kent is tipped to succeed Admiral
of the Fleet Earl Mountbatten of
Burma as an important independent
commentator on electronic indus-
try affairs.

As yet, The Duke admits to being
"a complete amateur, hardly know-
ing the difference between R and
C." But having heard him speak
on the subject | find him well-
informed. Naturally, he is briefed in
advance of public utterances but |
am reliably told that his interest in
electronics borders on the enthusi-
astic and that he is eager to expand
his knowledge of the industry not
only in its technology but also in
its commercial and social impact.

it knowledge is born of
experience he should be learning
fast. He is a member of the National
Electronics Council and opened
the London Electronic Components
Show and, more recently, Micro-
wave '73 at Brighton.

THE OLD AND THE NEW

This is a good year for anniver-
saries. Sperry Gyroscope has just
Celebrated 60 years in the U.K. with
an exhibition opened by Prince
Philip, Duke of Edinburgh, at the
company's Bracknell HQ. Then
there's AVO Ltd.,
years in coil winding equipment and
instruments  (the millionth Avo-
meter left the works as long ago as
1965!).

But what about companies vet
unborn? There are plenty on the
way to swell the ranks of industry.
Expect announcements soon that
Jim Griffith, boss of Plastronics, is
setting up a manufacturing plant in
Germany and that Maurice Hatter,
a co-founder of Keyswitch Relays
(subsequently sold to Thorn), is
moving back into relay manufacture
in a plant in Italy. Two new British
Euro-babies for the Common
Market.

HIi-FI

Cosmocord is looking to hi-fi as a
logical expansion based on its long
history in pick-up cartridges, audio
instruments and, more recently,

celebrating fifty

head sets and ear protectors. For a
start, the company has won the sole
U.K. franchise for quality speakers
built by Martin in the USA. There
is a complete range from about £30
per pair up to £200 for a single
100W multiple speaker unit.
Cosmocord tell me that there is
a possibility of making some of the
Martin range in the U.K. but follow-
ing the recent introduction of the
ACOS " Lustre” pick-up arm
(reported to be doing well), it is
more likely that manufacture will be
concentrated on tuners and ampli-
fiers to complete the audio chain.
Cosmocord marketing men are scan-
ning the market with a keen eye
before committing themselves, but
if the Martin speakers are to come
as part of a Cosmocord hi-fi pack-
age my guess is that‘they are look-
ina at the top end of the market.
The company has now absorbed
the Birch-Stolec thumbwheel switch
business — renamed Cosmo-
.cord-Stolec—which has a turnover
of some £250,000 a vear. In all
Cosmocord is targeted for £1-85 mil-
lion turnover in the fiscal vear just
started.

NOT ALL HONEY

Although the electronics capital
goods sector has a more healthy
looking order book than last vear.
things are still sluggish according
to the Electronic Enaineering
Association. Sales at £684-5 million.
although marginally higher in total
than in the previous year, were in
real terms, showina a decline said
retiring President Dr B. J. O’Kane
in his 'state of the industry”
address at the EEA annual lun-
cheon. Best areas in the vear under
review were communications and
marine radar, both of which showed
gains of better than 20 per cent.

Disturbing and perhaps an
uncomfortable experience for Rank-
Xerox, brightest and most profitable
jewel in the Rank crown, is the
impending Monopolies Commission
probe. The British inquiry follows

. the threat to the U.S. parent com-

pany of anti-trust action by the U.S.
Trade Commission. Curtailing of
Rank-Xerox activities could have
quite an effect on many of the
smaller electronic companies who
are engaged in sub-contract work
for the company.

Even prosperous Mullard has its
black spots. Forecast losses on
integrated circuit manufacture this
year is £700,000, following losses of
nearly £3 million in the past two
years. Break-even is forecast by the
end of the year and profit by the
end of '74, or perhaps a little
earlier. Meantime, the really hot
lines like colour TV tubes more than
make up for the deficiency.
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ELECTRONORANMA

STEPS FORWARD IN TIME . ...

UNTIL 1970 electronic watches seemed to make very
little impact on the market, probably because the
manufacturers themselves seemed mostly reluctant to
invest in this new technology. However three years ago
the major Swiss manufacturers unveiled new electronic
models incorporating quartz oscillators and it became
clear that the whole industry was actively concerned with
“the watch of the future'".

THREE TYPES

Since that time electronics have become the major topic
of interest and excitement throughout the watch world.
Today there are three types of electronic watches driven
by batteries. These are tuning fork, quartz and solid state.

Tuning fork watches employ an acoustic resonator
(tuning fork) as a timing device and a motor driven by a
transistor circuit. Because of this they do not tick but
emit a slight hum. The accuracy of these watches is about
one minute a month.

Quartz systems with mechanical display use a quartz
crystal which oscillates under the effect of an alternating
electric field. These oscillations, through a system of
circuits and a motor, control the hands of the watch and
provide accuracy within 5 seconds a month.

Solid state electronic models show the time in figures
with a digital display instead of hands and have no moving
parts. They use a quartz crystal oscillator as a timekeeper
and activate a liquid crystal or diode display on the face of
the watch. Again these have an accuracy of around 5
seconds a month. In addition to these, there are watches
which are better described as electric rather than electronic.
They employ a conventional hair spring and a balance
wheel as the timing mechanism, but are powered by
a battery as opposed to a main spring. Their accuracy is
no more than that of a comparable conventional watch.

SIMPLE SERVICING

The advent of electronic watches offers considerable
benefits as substantial improvements in accuracy and
reliability can be achieved. In addition, problems of after-
sales service will be reduced at a time when servicing is
increasing in cost and there are fewer skilled watchmakers,
because the regular cleaning and maintenance necessary
for conventional watches is either considerably reduced or
eliminated for electronic modeis.

NEW DESIGN CONCEPTS

Omega, part of SSIH (Société Suisse pour I'Industrie
Horlogére SA)—the world's third largest watch manu-
facturer—have announced new design concepts for
electronic watches, which made their international debut
last month at the Swiss Industries Fair in Basle.

The three new watches are the Megaquartz 2400, the
Time Computer and the Megasonic 720. The Megaquartz
is a quartz watch with a mechanical display. It has a
precision reaching4-one second a month in normal wear—
the world's most accurate watch.

The Time Computer is a solid state electronic watch
with no moving parts, which shows the time digitally.
This model has an accuracy within five seconds a
month.

The third new model, the Megasonic 720, is an original
and entirely new development of the basic tuning fork
watch, and has an accuracy reaching 10 seconds a month
in normal wear.

THE MEGAQUARTZ 2400

The Megaquartz 2400 heralds a new generation of
quartz watches. Announced as the world's most accurate
watch it only varies within one second a month. This
remarkable increase in precision over earlier quartz
watches (about 1 minute a year) is achieved with a crystal
vibration of 2,359,296 times a second.

The first generation of quartz watches used frequencies
of up to 65,536Hz. In orderto achieve any further technical
progress beyond this point it was necessary to increase
frequency up to at least 1,000,000Hz, but microelectronic
technology was not available to make this practical.

Now with the Megaquartz 2400 Omega have developed a
unique electronic microcircuit. This has been achieved
by using an analogue circuit dividing the quartz frequency,
and by the most advanced CMOS technology in the area
of integrated circuits of micropower.

One characteristic of the watch would be importantto the
“'Jet Set', who travel between time zones. In order to
maintain the accuracy of the minute and second hands the
watch can be immediately adjusted by moving the hour
hand alone.

Megaquartz 2400 is now in production, and itis expected
that it will be available in the U.K. in 1974, at prices starting
from £425,
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Photograph showing the movemeﬁt of the Megaquartz 2400,

claimed to be the world’s most accurate watch
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Movement of the Megasonic 720 — the first
original development on the basic tuning fork
watch
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The Time Computer. A solid state
digital watch with no moving parts

THE TIME COMPUTER

The Time Computer is a completely solid state digital
watch with no moving parts. The display is by red light
emitting diodes arranged for four digits.

Time is shown “on demand' by pushing a command
button which illuminates the light emitting diodes covered
by a synthetic ruby face, chosen for its hardness and
filtering qualities. When the command button is pressed
the time in hours and minutes is shown for 1-25 seconds
and is then replaced by the seconds for as long as the
button remains depressed.

Another advance in this timepiece is its unique system
for resetting time that allows hours or minutes to be
changed independently. This is an obvious advantage for
international travellers constantly flying from one time
zone to another. Time is changed by inserting a tiny
magnetic key into one of the two timeset recesses in the
back of the watch, one linked to the minuté digits, the
other to the hours. To change the hour only, the magnet
is placed into the hour recess, when the face lights up to
show the hour digits moving forward.

The Time Computer hastheequivalentof1,238transistors
in a surface area of only 3-8 x 3.8mm. Its brain is an
electronically operated quartz crystal vibrating 32,768
times a second.

The vibrations are counted and the results are fed to the
driver decoder circuit, which activates the time display on
derpand. The watch is powered by two tiny batteries.

Because the watch has no moving parts there is no need
for the oiling and cleaning advised for conventional
movements,

The Omega Time Computer will be available in the
shops within a few months at around £300.

MEGASONIC 720

Electronic tuning fork (acoustic resonator) watches are
well established and proven on the market. Almost all the
major manufacturers offer models which are basically
derived from the original invention in the 1950's by Max
Hetzel.

The Megasonic 720 has distinct advantages over earlier
tuning fork watches. It gives a considerable improvement
in accuracy to within +10 seconds a month in normal
wear, compared with 60 seconds in similar watches.
This is achieved by increasing the frequency at which the
resonator vibrates to 720 hertz compared to 300/360.

The acoustic resonator is stijnulated by an integrated
circuit. The movement is transmitted to the train by an
original micromotor. The train is driven by magnetic
gear, and conventional display shows seconds, minutes,
hours, day and date. A mercury battery powers the move-
ment and guarantees it for one year’s running.

lts launch is scheduled for 1974 in a new range of
models styled Omega Megasonic 720. Retail prices have
not yet been finalised, but are expected to be only slightly
above existing models.
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TRANSFORMERS

MAINS ISOLATING SERIES
Primary 200-250 Volts Secondary 240 Volts Centre
Tapped (120V) and Earth Shisided
ALSO AVAILABLE WITH 115/120V SEC. WINDING

Ref. VA  Weight Size em. P&P
No. (Watts) Ib oz £
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TOTALLY ENCLOSED 1iI5Y AUTO

115V 500 Ware totally enclosed auto transformer, complete with
mains lead and two |15V outlet sockets, £8:63. P & P 67p.

Also available a 20 Watt version. £1-84, P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)

PRIMARY 200-250 VOLTS 12 AND/OR 24 YVOLT RANGE

Ref. Amps, Weight Size cm. Secondary Windings ‘P &K

No. 12V 24V Ib oz
5 028 0-12V at 0°25A <2 093
0 0-12V at 0-SA x2 111
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0-12V at 2A x2
0-12V at 3JA x2
0-12V at 4A x2
0-12V ac 5A x2
0-12V at 8A x 2
0-12V at 10A x2
0-12V at 1SA x2
0-12V at 30A x2
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All ratings are continuous. Standard construction: open with Joider
tags and wax impregnation. Enclosed styles to order.

FULL SPEC. TRANSISTORS (E.G.)

BC107/108/109 10p cach, I 2N 3055 60p each | AD161 162 60p pair
+ mica and bushes + mica and pushes

ooa—
odoun

Carriage via B.R.S.

v Quantity prices on application
ELECTROSIL RESISTORS « AVOMETERS
PLEASE ADD 10, FOR V.A.T.

INC. P, & P.

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

NEAREST TUBE STATIONS  ALDGATE & ALDGATE EAST
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By ). B. DANCE, M.Sc.

N THE June issue of PracticaL ELECTRONICS the
' introduction of a new integrated circuit, the 555,
was discussed in detail from both the theoretical
and practical point of view. Only one application as
a timer suitable for photography or event control
was considered as a constructional project.

Thus we now consider the application of this i.c.
to the control of such items as the lights on the
Christmas tree or in a window display so as to pro-
vide a flashing effect. At the instant the one set of
lights is switched off, another set can be switched on
if this is desired. The two sets are then illuminated
alternately.

THE CIRCUIT

The type NESS55V i.c. which has a dual-in-line
encapsulation was used by the writer, but the
NESS55T in the circular TO-99 encapsulation is
equally suitable. Both types have eight connecting
leads and contain the equivalent of 23 transistors,
two diodes and 16 resistors in a small package.

The 555 is used in the astable mode in this
application. In the circuit shown in Fig. 1, the
capacitor C1 alternately charges and discharges so
that the potential across it varies between V. ./3
and 2V_./3. Each time the voltage across C1 falls
to V../3, the 555 is automatically re-triggered by
means of the connection to the trigger pin 2; the
capacitor then commences to charge again.

TIMING

The charging current flows threugh both R1 and
R2. It can be shown that the time for charging from
Veel3 to 2V [3is 0-693(R, + R,) C, seconds where
R, and R, are expressed in ohms and C, is
expressed in farads. During discharge the current
from CI flows through R2 only; thus discharging
takes the shorter time 0-693R,C,. The frequency of
oscillation is 1'44/(R, + 2R,)C,. The charging time
cannot be made shorter than the discharging time.

If one uses the values for R1, R2 and Cl shown
in the circuit, one can calculate that the charging
time is 4-8 seconds and the discharging time 3-3
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seconds. This should be suitable for the automatic
switching of lights in a shop window or on a
Christmas tree.

In practice the times will not be exactly equal to
the calculated values since the values of the three
components will differ somewhat from their marked
values. In particular, electrolytic capacitors have
very wide tolerances.

The component values can be altered to obtain
the desired switching times. However, for applica-
tions of this type one does not need to adjust the
values critically. One may require shorter times for
use in a flashing toy: for example, Cl may be
reduced to 2:F of 1uF. The value of the power
supply voltage, V., does not affect the switching
times appreciably.

THE RELAY

The relay remains open whilst the capacitor is
charging, but closes during the discharging time. A
diode must be placed in parallel with the relay in
order to suppress the transient back e.m.f.; the latter
is generated across the inductive relay coil when the
current ceases to flow through it. If the transient
voltage is not suppressed with a diode, it could
damage the integrated circuit.

+ee

Relay
contects

0A47

Toone set
of lights

LIVE
nirls

NEUT"“L

To other

———— lights

oV

Fig. 1.

Circuit diagram for the simple i.c. flasher
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The writer used an economical microswitch relay
type MSIB designed for printed circuit board mount-
ing. It is readily available (through retailers) from
Keyswitch Relays Ltd. The value of the power
supply voltage, V ., used must match the recom-
mended relay operating voltage to within about 20
per cent. If V., is between five and seven volts, an
MSIB with a 6V, SOmA coil rating should be em-
ployed. Alternatlvely V.. may be between 9-5 and
15-5V, in which case the MSIB employed should
have a 12V, 26mA coil rating.

The MSI1B relay has a single group of change-over.
contacts which can switch 250V at up to 5A in a.c.
circuits. This maximum power of 1-:25kW is more
than is likely to be required in any shop window
of moderate size.

Nevertheless, a larger relay can be used in this
circuit if necessary provided that it does not require
a current of over 200mA to operate it. Another type
of microswitch relay, the Keyswitch Relay type
MS2B, has two pairs of change-over contacts each
of which can control a current of up to 2A in a
250V a.c. circuit. In d.c. circuits the current ratings
of relay contacts are lower (0-2A at 250V and 0-25A
at 100V for both the MS1B and MS2B). .

ce

T =59
F

AC
MAINS

ov

Fig. 2. Circuit diagram for a suitable power supply

POWER SUPPLY

The circuit of Fig. 1 can be operated from a small
battery. Indeed, this is the most sensible source of
power to use in a toy for children. The integrated
circuit itself requires a current of about 3mA (maxi-
mum 6mA) when V., is 5V, but the current rises
to about 10mA (maximum 15mA) when V. is 15V.
The relay coil current is additional to these values.

When the circuit is used to switch 250V lamps on
and off, it is normally more convenient to employ
a small power pack which operates from the mains.

-a—Direction of copper strips
Copper strips brokenat 86,C6,06 AE6
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Fig. 3. Board layout for the flasher circuit
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Components

Resistors
R1* 220k Q, 1/10W, 10%
R2* 470k Q, 1/10W, 10%

Capacitors
C1* 10uF, 15V electrolytic

Miscellaneous

NE555V (or NE555T) Sngnetlcs integrated circuit

0AA47 gold bonded germanium diode.

MS1B relay, 6V or 12V coil (see text).

Mains three-way input plug if needed.

One or two two-way output connectors (depending
on whether one or two sets of lights are to
be smtched)

Eight pin dual-in-line socket (if NE555V used).

* values may be altered to obtain desired switching
times.

POWER PACK

T1 Small mains transformer with an output of
either about 5V or about 10V r.m.s., depending
on the relay used (see text).

D1-4 1N4001 or similar or alternatively one bridge
rectifier such as REC 41A (RS Components
Ltd.).

250;/.F)capacitor, 15V, electrolytic.

The whole system can then be operated from a
supply which is switched off at a preset time at night
by the normal type of time switch used for con-
trolling the lighting in many shop windows.

A suitable power supply circuit is shown in Fig. 2.
The output of the secondary winding of the trans-
former T1 should be chosen so that it is suitable for
the coil operating voltage of the relay used. A 5V
r.m.s. transformer winding is suitable for a relay
with a 6V coil rating, whilst a 10V r.m.s. winding
may be used with a 12V relay. However, these volt-
ages are not very critical.

The output voltage ofi the transformer may be
rectified by four separate diodes (D1 to D4), such
as type 1N4001. Alternatively a single bridge rectifier
(such as the RS Components type REC 41A) may
be used instead of the four diodes.

CONSTRUCTION

The whole unit, including the mains power pack,
may be placed in a small die-cast metal box. One
suitable box of approximate external dimensions
114 X 89 X S55mm is available from RS Com-
ponents Ltd., whilst another type of approximate
dimensions 119 X 93 X 52mm is available from
Eddystone Radio Ltd.

The metal box should be connected to the mains
earth when used with mains equipment for safety
reasons. The small mains transformer can be
mounted directly on the box, but the remaining
components are conveniently mounted on a small
circuit board. One can solder directly to the contacts
of the 555 integrated circuit, but it is generally more
convenient to employ an eight-pin dual-in-line socket
if the NES55V is used.

In view of the simplicity of the circuitry and
mechanics involved it is deemed unnecessary to
discuss construction in greater depth on this project.
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FIRSTLY the answer to last month’s question. There are

various ways of getting the six input AND but they all
use the same principle. There is an Associative rule in
Boolean algebra which says that if you have a number of
variables coupled by the same logical functions then the
variables can be grouped together in sub-groups and combined
by their function independently; the independent groups
can then be coupled together with like functions to produce
the final desired effect.

Thus if we want to AND together inputs A, B, C, D, Eand F
we can carry out the operation in three stages; firstly we
AND A with B and C (as a sub-group) then D with E and F
as a separate sub-group. Finally we take the outputs of each
of the sub-groups and AND them together in a two input
gate to give the total effect.

One form of six input AND gate using NANDS is shown
in Fig. 4.1. Notice that it is necessary to use a lot of gates
to carry out what is basically a very simple function. It
would be much more economical—in space and cost—to
use a six input NAND followed by an inverter or alternatively
convert a four input NAND into a six input version using an
expander before inverting.

DE MORGAN'S THEOREM

Referring to the truth table for the NAND we could say
that the output is | when A is 0 OR B is 0. Remember we
are describing the same function as last month but are using a
different polnt of view. Using the Boolean nomenclature that
‘A represents * “when A is nought'’ we can say that the output
Q is given by Aor B

Q-A B

But from a different view point—Jast month we saw that
Q AB

Therefore by normal algebraic argument we can say that
A-+B -AB

This proves the first of De Morgan's Theorems which—in
very simple terms—says that an inverted AND is identical
to a sort of inverted OR.

There is a second theorem which is very similar (it is
worth you thinking how to argue it out) which says:

AB—A
Again in simple terms an mverted OR is the same as a sort of
inverted AND.

Before moving on, take note of a catch that beginners
sometimes fall into. A.B is not the same as saying A.B. This
means that when writing Boolean expressions you have to be
careful with the length and breaks of the negate bar over the
top of the alphabetical characters. Sometimes brackets are
used to make the distinction clear in complex expressions.

OR FROM NAND

De Morgan’s Theorem is one of the most used in Boolean
algebra because it gives a NAND gate a duality of purpose.
Depending on how we want to think we can say that the
output is either A.B or A - B. We have already utilised the
former to give us AND from NAND. Now we can use the
latter to give us basic OR.
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Fig. 4.1.

=ABCDEF

A solution to last month’s problem.

Fig. 4.2 shows the way of producing a fundamental two
input OR function. The inputs A with B become A with B
at the outputs of their respective inverters. The output of
the final NAND can be considered to be an OR function
coupling the inverted form of its inputs. Therefore the output
in this case is A - B. The double negates over each variable
cancel and we are left with A - B.

Use the toggle switches on the Logic Tutor to provide
inputs to this circuit and monitor the logic levels at the
various nodes on the lamps and check these against the truth
table for the circuit shown in Fig. 4.2,

As an exercise try and use the knowledge you now have
of the Associative rule and the gates available on Logic
Tutor to produce a six input OR. (One answer to be given

next month). by M. H”ghes

Next month we shall deal with the EXCLUSIVE OR
function.

_—=This column also

A | B [Ap] descrivesi+B A|B A B [ats
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S2 ) A\ %—‘
?o 23 4+R
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' B ToLPS

)
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Fig. 4.2. OR from NAND logic.
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DEVICES

 ...APPLICATIONS

1.C. TRIAC CONTROL

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 TRIAC is, without a doubt, one of the most con
venient forms of a.c. power control yet devised.
Provided one supplies it with correctly timed trigger
pulses, it will control large amounts of power reliably
without taking up too much space.

A variety of methods of supplying the trigger pulse
have been developed buf thus far these have involved
discrete components. Now a new integrated circuit has
been developed by Plessey specifically for triac control
circuitry. Of necessity it is internally fairly complex
as can be seen from the block schematic of Fig. 1.

It includes an amplifier, capacitor charge and dis-
charge control circuitry, a comparator, a voltage
stabilizer, a zero crossing detector and a triac firing
circuit.

The basic function performed by this SL440 as the
device is identified is in phase control circuits in which
the power in the load depends on the phase angle or
point on the a.c. cycle, at which the triac is fired. The
extra facilities offered by the SL440 enable various cir-
ciits to be implemented with the bare minimum of
external discrete components.

CAPACITOR
<
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2 ! T =
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------ MAINS VOLTAGE

VOLTAGE ACROSS
LOAD

VOLTAGE ACROSS TIMING

TRIAC FIRING PULSES

op
N3V HALF-WAVE FIRING

INHIBIT OCOUT  ACIN  PULSE
[l [ [ [l [31 21 [%]
ZERO VOLTAGE
CROSSING
DETECTOR AR,
ref q
DISCHARGE CHARGE TRIAC
CONTROL CONTROL COMP. FIRING
i CIRCUITS CIRCUITS CIRCUIT
| 1 sl

1
[l D] el o
NEUTRAL AMP IN  AMP OUT TIMING
AND/OR-  CAPACITOR
-CONTROL VOLTAGE IN

I CY I )

Fig. 1 Block schematic diagram of the SL440

TIMING CIRCUIT

The SL440 contains a timing circuit with a period
determined by external control voltages. It is the timing
circuit’s period which determines exactly when in each
half cycle of the mains power supply the triac is fired.

This is illustrated diagrammatically in Fig. 2. When-
ever the mains power supply crosses through zero volts,

Fig. 2 (a) When the voltage across the timing capacitor falls bel'ow the on-chip reference voltage a triac
firing pulse is generated. (b) When the capacitor is discharged more quickly, more power is applied to

the load
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either in the positive or negative direction, a capacitor
external to the i.c., but connected tc it, is rapidly
charged.

During the following half cycle the capacitor dis-
charges at a rate determined by an external control
voltage until the voltage across the capacitor falls to
a level set within the 1.c. When this occurs a pulse is
generated which fires the triac.

In Fig. 2a the effect of quite a long timing period
is illustrated. As the mains power supply crosses through
zero the timing capacitor connected to pin 14 is
charged. During each half cycle the capacitor discharges
at a constant rate until the voltage across it reaches
the same value as the reference when a triac firing pulse
is generated.

In the illustration the dotted sinewave represents the
mains supply while the solid line indicates the voltage
across the load.

1
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~7
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&
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=
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2 | e
g8 |7
[8]
L2k
[
e
1k
¢ o
ol e s M R
© t 2 3 4 5 6 7 8 9 1

SERVO AMP. 0/P {PIN 13} VOLTS

Fig. 3 Showing triac conduction
time for different values of timing
capacitor and different voltages at
pin 13

DISCHARGE RATE

The external countrol voltage setting the discharge rate
would normally range from 3 to 8 V, this being suffi-
cient to alter the power in the load from zero to full
power. An inverse law applies in that the lower the
control voltage the higher the power in the load. The
actual power in the load for a given control voltage
is also dependent on the value chosen for the timing
capacitor.

The larger the capacitor’s value the greater the power
applied to the load for a given control voltage. These
relationships can be seen in Fig. 3, which plots the
control voltage against triac conduction time for three
different values of timing capacitors,

ON-CHIP AMPLIFIER

The SL440 integrated circuit incorporates an amplifier,
called a servo amplifier by Plessey, which can be used
to produce the control voltage. It can really be looked
at as a grounded emitter amplifier with a beta of about
2,000 and a 2 k{! resistor in the emitter. It is necessary
to connect a suitable external load resistor.

The amplifier is useful in motor speed control as an
error voltage amplifier or it can be connected as an
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integrator in automatic lamp dimmer circuits and
the like.

VOLTAGE STABILIZER

The SL440 contains a voltage stabilizer which per-
forms three main functions. Firstly, it provides a
stabilized 11-3 V supply for the rest of the chip; it also
provides the reference voltage against which the voltage
across the timing capacitor is compared and, finally,
it provides a stabilized 113 V supply for circuitry
external to the chip. However, the current available for
off-chip circuits is extremely limited and mwust not be
allowed to exceed 3 mA.

MAINS INPUT

The SL440 does not require a d.c. power supply in the
conventional sense. Power input is obtained directly from
the mains via a diode and series dropping resistor. With

T0 PIN 2

AL w0 PIV  100kAY2 W
LOAD 0-47uF
-rasov PEAK
2OVAC TOPIN 3
INPUT 1 '__’I’—’
CSR1
'y
|
l& TO PIN11

Fig. 4 A circuit to replace the heat dissipating mains
dropper resistor

the values recommended by Plessey, the half-wave
rectified input has a peak value of about 60 or 70 V.
The series resistor (6-8 k{2, 5 W) can be eliminated with
the circuit shown in Fig. 4.

The haif-wave rectified input, as well as supplying
power, also allows the chip to detect the zero crossings
of the mains. Each time a zero crossing is detected the
circuifry on the chip charges the extgrnal timing
capacitor.

OUTPUT AND INHIBIT

When the voltage across the timing capacitor falis
below that of the reference voltage supplied to the com-
parator from the voitage stabilizer, an output triac firing
pulse is generated. This pulse is 50 xS wide and must
not be allowed to exceed 60 mA. However, this will
be more than sufficient for most applications.

An inhibit input is provided which, when connected
to the common line (or less than 5 V), prevents any
firing pulses from being generated. This input could
be used in conjunction with current sensing circuits for
protection purposes.

APPLICATIONS
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ALL OUR PRICES INCLUDE V.A.T.

BSR LATEST SUPERSLI M

STEREO & MONO
Plays 127, 10" or 7” records.

Auto or Manual. A high
quality unit hacked by BSR
reliability with 12 months’
guarantee. AC 200/250V

Size 13} x 11lin.

Above motor board 3)in. below motor board 23in.

with STEREO and 1oNO XTAL £8°25 post 25p.
PORTABLE PLAYER CABINET

Modern design. Black rexine covered. Silver front grille.
Chrome fittings.

Motor board cut for BSR deck £450 Post 25p

Post
25p

WOOFER AND .
E.M.I. F2RFERAKT £5°75
Post 25p.

Available separately

Wooler £4-25 Tweeter £1-90
Comprising 2 fine example of a Woofer
10 x 63in. with a massive Ceramic
Magnet, 440z. Gsuss 13,000 jines.
Aluminium Cone centre to improve
middle and {op response. Also the E.M.I.
Tweeter 3]in. aquare has a gpecial light-
weight paper cone and magnet flux
10,000 lines. Crossover condenser and
tul] instructions supplied.

Impedance Standard 8 ohms
Maximum Power 12 watts
Usetul Response .35 to 18,000 ¢/s
Base Resonance 45 ¢/s

SUITABLE ENCLOSURE 20 x 13 x 9in.
MODERN GROOVED FRONT DESIGN,
TEAK FINISH

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
Single pole two-way. Surface mounting|
with fixing screws. Will replace
existing wall awitch to give light
for return home, garage, automatic
anti-burglar lights, etc, Variable knob.
Turn on or off at full or intermediate
settings. Two types available 0 to 80 minutes Type A or
0 to 8 hours Type B. Makers last list price £4-50. Brand
new and fully guaranteed. Fully insulated.
OUR PRICE £1:85. P. & P. 15p or £3 pair.

(PLEASE STATE TYPE A OR B WHEN ORDERING)

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerial . 72p Spare Cores . 3p

Osc. P50/1AC . 33p Driver Trans. LFD’N . 58p
LF. P60/2CC 470 ke/s  36p Printed Circuit, PCA1  58p
8rd I.F. P50/3CC .. .. 36p J.B. Tuning Gang 85p
Pbl/l or P51/2 . 36p Weyrad Booklet .. . 10p

OPT1 . 58p

6p
Mulllrd Ferme Rod 8 x #in, 20p. 6 x (in, 20p.

VOLUME CONTROLS 80 onm Coax 4bsa.
b oNe g | AL ALY,
sm%'m:/o L/S55p. D.P. §§‘; 40 yd, £1-40; 80 yd. £2.

K.8.P. T istor 25p. FRINGE LOW LOSS D
i iy Ideal 825 and colour lo

8in. or 10in. ELAC
/“
JA
nb//

HI-FI SPEAKER

Dual cone plnstxcued rolt sur-
round. Large ceramic magnet.
50-16,000 c/s. Bass resonance
55 c/is. 8

ANOTHER R.C.S. BARGAIN!
4 TRANSISTOR MONO AMPLIFIER

Powerlul 3 watt output, 15 chm. AC mains operated with
transformer. 3-Controls, volume. treble, bass and On; Oft
switch with knobs. Ready made on printed circuit board.
Fused inputs and outputs. Famous make, Post
size 8in wide x 4in deep x 3in high, * 25p
Suitable 7" x4" speaker, £].

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridee Rectiflers and Double Wound Mains Translormer
input 200/240V s.c. Oulput voltages avsilable 6 or 8 or 12

or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £2.32 Post
Details 8.A.E. Size 3j x 1} x ltin. 15p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Idesl for Mike. Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Size:
;1 x1}x 1;n. lRelpotnu 25 c¢/s to 25 kc/s, 268 dB gain.
'or use with valve or transistor equipment.
Full instructions supplied. Detars S.AE. I I Post 100

COMPACT PORTABLE STEREO HI-FI

Two full size loudspeakers 13 x 10 x 3{in. Player nnit
clips to loudspeakers making it extremely compact, over-
all size only 13§ x 10 x 8iin. 3 walts per channel, plays
all records 33 r.p.m., 45 r.p.m. Separate volume and tone
controls. 240V AC mains. Aftractive £25 Plus 85p
Brown colour, weight 13 1b. carriage.

BRITISH FM/VHF TUNING HEART
88 to 108 M/CS Britissh made. 2 Transistors ready aligned

requires 10-7 M/CS I.F. Complete with tuning gang.
Connections supplied but some technical experience

esentisl. ()11 price £395 rosioon

MAINS TRANSFORMERS Al yort
Eagle MT12 12-0-12V 50mA ................ 90p
250-0-250 80mA 6-3V 3-5A, 8-3V 1A, 0r 5V 2A . £22-50

350-0-35080mA, 6-3V 3-5A,8-3V 1A, 0r 5V2A ... 23
300-0-300V 120mA, 6.3V 4A C.T.; 6.3V 2A
MINIATURE 200V, 20maA, 8.3V 1A, 2§ x 2§ x 2in 75p
MIDGET 220V 45mA, 6-3V 2A, 2] x 2§ x 2in
HEATER TRANS. 6-3V 3A 5 80p
GENERAL PURPOSE LOW VOLTAGE. Tanped outputs
at 2A.3.4.5.6,8,9, 10, 12, 15, 18, 24 and 30V £2-25
1A, 8, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60V  £2-25
2A, 8, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60V  £3-25
54, 8, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 80V £8-75

3A,5,8, 13V £1.00, Ditto 5A .. .. .......... £1.20
34, 5, 8, 10, 13V, 5-0-5V £1-30, Ditto SA . £1:50
8-0-6 500 mA . 80p
9V 1 amp 98p
12V 300 mA 75p
12V 500 mA . .. . . ....... 85p
12V ?260mA . .. ... .. L.l 95p

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V.
150W £2-25; 500W £6-25: 750W £10; 1000W £

CHARGER TRANSFORMERS. Input 200/250V.

for 6 or 12V, 1}A, £1-50; 2A, £1.80; 4A, 22-50.
BATTERY CHARGERS. 1}A £2:3A £3; 4A £4; 5A £4-50.

MAINS [SOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
Insulated lerminals. Varnish impregnated. Fully enclosed

in steel case with fixing feet. Carr.
Famous make. (Value £16) CURERICE £ l 0 Op

ALL MODELS “BAKER SPEAKERS™ IN S§TOCK
Hi Manual 20 plans, designs,
cromver data and cubic tables. 42p Post Free

BAKER MAJOR 12" £9-90

L

Post 26p
30-14,500 c/s, 12in. double
cone, wooler and tweeter cone
tozether with a BAKER
ceramic  magnet assembly
having a fux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 c/s. Rated 20W.

NOTE: 3 or 8 or 15 ohms must
be stated.
Module kit, 30-17,000 c/s
with  tweeter,  crossover,
baffle and .
. instructions. £ I 2 50
Please state 3 or 8 or 15 chms. Post 25p

BAKER "“BIG-§OUND"” SPEAKERS Post 25p

‘Group 25’ | ‘Group 35' ! ‘Group 50°
s £8.80 it £9-90| \n £22
3or8orl5ohm | 3or8orl5ohm 8orl5ohm

8in 10 walts, 18?:'12"“”“"“' Can be used as 800W suto transformers 240-110V.
watts music power. Post 259 IDEAL FOR COLOUR T.V
E.M.L | 3% > 8in. NEW ELECTROLYTIC CONDENSERS
SPEA KE R SALE 2/350V 14p | 250/25V 14p | 50+ 50/350V 36p
3/2503 14p 5(010/025\7 ggp 60+ 100/350V 58p
With twin tweeters. /450 14p | 1000/25V P | 32+32/250V .. 18
And crossover. 10 £4 50 18/450V  15p | 1000/50V 47p 32+32§450v 33:
watt. State 3 or 8 or 32/450V 20p 8+8/450V  18p 3504+ 50/325V 50,
16 obm. Asillustrated.  Post 25p 26/25V  10p | 8+ 18/450v  20p | 350450/ P
—_— S - 50/50V 10p | 16+ 16/450V 25p 32432+ 32/350V 43p
With flared tweeter cone and ceramic 100/25V  10p | 32+32/350V 25p | 100+ 50+ 50/350V 48p

magnet. 10 watt.

Bassres. 45-60 c/s. .
Flux 10,000 gauas.

State 3 or 8 or 15 ohm. Post 25p

Bookshelf Cabinet

18 X 10 x 9in. £5-50

Post 25p
BRITISH MADE STEREO £6.95
MULTIPLEX DECODER Post 15p

Brand New. 7 transistors Plus integrated circuit. Fibre-Glass
printed circuit board. Size 2} X< 6i ~ . Pre-Aligned. Com~
plets with stereo beacon indicator. 12V d.c. operation. 400mV
Outpnt for 100mV Inpat. Full instructions for any

FM Tuner. Some technical experience essential.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2fin sides
8 x 4in 45p; 8 x @in 53p: 10 x 7in 65p: 12 x 8in 85p;
14 x 9in 80p; 18 x 6in 90p; 12 x 3in 50p; 18 x 10in £1.
ALUMINIUM BOX 6 x 4 x 4in 80p.

ALUMINIUM PANELS 18 s.w.g. 6 x 4in 9p: 8 x 8in 15p;
14 x 3in 168p; 10 x 7in 18p: 12 X 5in 20p: 12 x 8in 28p;
16 x 6in 28p: 14 x fin 34p; 12 x 12in 40p: 18 x 10in 50p.
PAXOLIN PANEL 10 x 8in 15p.

RADIO COMPONENT SPECIALISTS

lttustrated Colour Brochure, Radio Books and Component Lists 10p.
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LOW VOLTAGE ELECTROLYTICS.

1,2, 4, 5, 8, 18, 25, 30, 50, 100, 200mF 15V 10p,
500mF 12V 15p 25V 20p; 50V 30p

1000mF 12V 17p; 25V 35p; 50V 47p 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.

2500mF 50V 62p: 3000mF 25V 47p, 50V 65p.

5000mF 6V 25p; 12V 42p: 25V 75p; 35V sbp 50V 95p.

CERAMIC, 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p, 0-5 13p: 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p: 0-1 5p: 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerance 1°,. 2.2.500pF 8p: 580-
2,200pF 10p; 2,700-5,600pF 20p; 6,800pF-0-01, mid 30p each.
'WIN GANG. *0-0"" 208pF + 176pF, 85p; 500pF standard 45p.
3685pF + 385pF with 25pF +25pF, Slow motion drive 50p:
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber 20p.
RESISTORS. (W, ; W, 1W, 20°, 1p; 2W, 5p. 10Q to 10M.
HIGH STABILITY. ;W 2°, 10 ohms to 6 meg., 10p.
Ditto 5°,. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K 10p each; 0-5S ohm to 8-2 ohms 10p.
TAPE OSCILLATOR COIL Valve type 35p.

(Minimum postmg charge 15p.)

TEAK VENEERED HI-FI SPEAKER CABINETS.
For 12in or 10in dia. speaker 20 x 13 x 8in, £6'00. Post 25p.
For 13 x 8in or 8in speaker 18 x 10x 9in. £6°50. Post 26p.
For 8 x §in speaker 18x 8 x8in r40. Post 26p.
For Bin and Tweeter 12x_ 8 x 8in, £4.00. Post 25p.
LOUDSPEAKER CABINET WADDING 18in wide, 15p ff,
GOODMANS 6%in. HI-FI WOOFER =
8 ohm. 10W. Large ceramic magnet. y/
Special Cambric cone snrround. f
Freqnency response £4 |
30-12,000 c/s.  Ideal P.A. \
Columns. Hi-Fi Enclosure Systems, etc.
Suitable Cabinet 12 x 8 x 8 £4 8uitable Tweeter £2
ELAC CONE TWEETER
The moving coil diaphragm gi Y xood
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c/s to 18,000 c/s. Size 3} x
31 x 2in deepl. Rating 10W, 3 ohm or
15 obm models. o
Crossover 85p £I 90 Post 10p.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm £1.85.
De Luxe Horn Tweeters 2-18kc/s, 15W, 15 ohm £3.
CROSSOVERS, TWO-WAY 3.000 ¢/s 3 or 8 or 15 ohm 85p, -
LOUDSPEAKERS P.M. 3 OHMS. 7xdin., £1.25; 6}in., £1-50:
8 % 5in, £1.80; 10in, £2-00; 8in, £1-75; 10 x Bin, £1-80.
SPECIAL OFFER! 80 ohm, 2fin, 2}in; 3% ohm, 2in, 3in,
25 ohm, 2%in dia., 3in dia,, 5in dis. I EACH
18 ohm, 3}in dia, 6 x 4in, 7 x 4in, 8 x .’nn TYPE
3 ohm, 2in, 2{in, 3{in, 5in dia. 8 x 4in 8 ohms £1.50.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
8in. diameter 4W : 10in diameter 5W £2-20;
12in dismeter, 6W, £2.50; 8 or 8 or 16 obm models, £2-20
each. Post 15p.
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 £5p.
5§ WATT MULTI-RATIO, 3, 8 and 15 chms 8§0p.
Mike trans. mu meta) 100:1 £1-25.
MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER
All purpose transistorised.
Ideal for Groups, Disco and P.A
4 inputs speech and music. 4 way
miging. Output 8/15 ohm. a.c. Mains.
Separate treble and bass controls.
Guaranteed. Details SAE.
BARGAIN AM TUNER. Medium Wave. £4.95
Tranzistor Superhet, Ferrite aerial. # volt.
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound eflects to recordings.

Will mix Microphone, records, tape and tuner £395
with separate controls into single output. 8V.

STEREO VERSION OF ABOVE £5 .95
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £450

Push-Pull Ready buiit, with volame control
and on/off switch, 18 volt.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p.

BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd.
JACK SOCKET S8td. open-circuit 14p, closed circuit 23p;
Chrome Lead-Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACKE PLUGS Std. Chrome 15p; 3-5mm Chrome 12p. DIN
SOCKETS Chaasis 3-pin 10p; 5-pin 10. DIN SOCKETS Lead
3-pin 18p; 5-pin 15p. DIN PLUGS 3-pin 18p: 5-pin 25p.
VALVE HOLDERS. 5p; CERAMICS 8p: CANS 5p.

DELUXE 4 POLE MOTOR
l 400 r.p.m. 42 Watt, spindle 1}" x
2p "o 8ize 337 x 37, As illustrated.
Post 25p.

TWO RPM GEARED MOTORS
240V A.C. ma
Ideal tor dllphyl/duco light wheels.

E.M.l. GRAM. MOTOR. 130y or 240v ac. £
%.:302%;.m. 2 pole 70mA. Size 2] x 2} x 2lin.

£1-95

95p Post 25p.

337 WHITEHORSE ROAD, CROYDON

Open 9-6. Wed. 9-1, Sat. 9-5 (Closed for lunch 1,15-2,30)

Buses 50, 68, 159. Rail Selhurst. Tel. 01-684-1665
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KEMPSTON ﬁ ARDWICK OPEN ALL DAY SATURDAYS
: BEDFORD ALL PRICES SUBJECT TO V.A.T.
s g .

RESISTORS MULLARD POLYESTER CAPAC'TOR? C2196 SERIES
. . . . 400V: 0-001uF, 0-0015uF, 0-0022uF, 0:0033uF, 0-0047uF, 2ip. 0-0068uF, 0-0)uF,
T e o i very” s hody e 78 w3 S, QQISLF, 0022uF, 0033 3p. O OATiF. O0GELF, 011, 4p. O Peur. 6p. 622,uF. 750!
" p 1 D,

1W 2% ELECTROSIL TR5 - 3 160V: 0-01 uF, 0-015uF, 0:022uF, 0-033F, 0-047uF, 0-068F, zp 0 14:F 34p. O 15uF 44p.
Power q %Iugf |_99”°° 100+ | ©221F, 5p. 0-33uF, 6p. 0-47uF, 7ip. 0 68uF, Ip. 1-0uF,
e 705 Ma v e 0.8p | MULLARD POLYESTER CAPACITORS C280 SERIES
|0°5° TMa oM £ in 0.8p | 250V P.C. mounting: 0-0IuF. 00I5uF, 0:022uF, 3p. 0033uF, 0 047,F, 0-068uF,
3 o o aTa £24 35p 3p | 3ip- O1uF, 4p, 0-15uF, 0-22uF, 5p. 0-33uF, 6p. 0-47uF, 8ip. 0 684F, I1p. |-OuF, 13p,
H \od 2= 350 EE||21 I o8 1'5uF, 20p. 2. 2,:F, 24p.
59, 470-1MQ P -8p
4 ;oc//: In-1090 EI2 6p 55p | MYLAR  FILM CAPACITOIFKSO 100y | CERAMIC DISC CAPACITORS
B i lies Jection. | fractions on total order. | 0:001uF, 0-002uF, 0-00Suf, 0-0IuF, 0-02uF, 100pF to 10,000pF, 2p each.
Quantity price applies for any selection. lgnore fractions al or 2:p. | 0'044F. 0.05.F, 0068KF, 0-13F, 3l

DEVELOPMENT PACK

05 watt 5%, Iskra resistors 5 off each value 47Q to IMQ. ELECTROLYTIC CAPACITORS—MULLARD O15/6/7 RANGE REPLACES C426,

E12 k 325 istors £2.40. E24 pack 650 resistors £4.70, C457 RANGES.
i rester (uuFjv) 1-0/63, | 5/53332 :z:‘/esg3 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, 33/6 140, 47/4, 47/10, 47/25, 47/40, 47/63, 68/6-3, 68/16, 100/4,
ROIENTIONETERS ) 100/10, 100/25, 100/40, 150/63, 150/16, 150,25, 220/4, 220/10, 22016, 330/4, 330/10,
Carbon track 5k to 2MQ, log or linear (log £ W, lin W) 470/6 3, 5p each. 68/63, 150/40, 220/25, 330/16, 470/|o sso/s 3 1,000/4, 9p. 100/63,
Single, 12p. Dual gang (stereo). 40p.  Single D.P. switch 24p, 150/63, 220/40, 470/25, 680/16, 1,000/10, 1,500/6'3, 12p. 220/63, 470/40, 680/25,
1.000/16, 1,500/10, 2,300/6'3, 15p. 330/63. 680/40, |,000/15 1,500/16. 2,200/10,
SKELETON PRESET POTENTIOMETERS 3.300/6-3, 4,700/4, 18p.
ﬁ:z:‘r‘mgﬂzg 122‘03"533(1 and decades to 5SMQ. Horizontal or vertical P.C. SOLID TANTALUM BEAD CAPACITORS 19
Sub-miniacure 01 W, 5p each. Miniature 0:25W, 6p each. oolp B aes 2215 |'§¥
0-47uF 35V 6:8uF 25V 47uF 63V
[EANSISIORS 1-0uF 35V 10uF 25V 100uF 3V
ACIO7 I5p  AFI25 20p legl 75p 8828 ;gp %mg;g% :gp
ACI26 12p AFI26 20p BDI33 75p 35 P P
ACI127 12p AFI27 20p BFII5 25 ' OC42 12p 2N3704 13p [ VEROBOARD JAEL3 FHIES Q0 BT
ACI28 12p  AFI39 32p BFI73 20p | OC44 12p = 2N3705 I2p | 0l 015 | Standard screened  18p 2-Smm insulated 8p
ACI3! Ilp | AFI78 32p BFI77 18p  OC45 I1p  2N3706 llp | 2433 21p 16p | Standard insulated 12p 3:5mm insulated 8p
ACI32 12p | AFIB0 40p BFI78 32p | OC70 2p  2N3707 I12p | 2% 5 24p 24p | Stereo screened 35p 3:5mm screened 13p
ACI76 Ilp  AFI8l 40p BFI79 31p OC71 12p @ 2N3708 l10p | 3% <31 24p 24p | Scandard socket 15p  2:5mm socket 8p
ACI87 21p | BCIO7 9p BFIB0O 32p OC72 I2p | 2N3709 Iip | 31 x5 27p 27p | Stereo socket 18p 3:5mm socket 8p
ACI88 22p | BCI08 9p BFI8I 32p OC8! 12p | 2N3710 IIp | }7 * 25 75p 57ip
AD!40 50p | BCIO9 9p BFI94 I5p OC82D I2p | 2N3711 11p |17 »x 33 160p 78p | D.I.N. PLUGS AND SOCKETS
ADI49 45p | BCIi47 13p BFI95 I5p 2N2904 20p = 2N4062 I2p ) 17 51(p|am) = 82p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
ADI6l 33p  BC148 13p  BFI97 15p  JN3926R 9p 40360 35p | |7 =31 (plam)  — 60p | Plug 12p. Socket 8p.
ADI62 36p « BCI49 13p | BF200 32p P 40361 35pj!7 2} (plain) — 41p | 4 way screened cable, 15p/metre.
AFI14 20p  BCis7 14p BFYS0 20p 2N292609p 5o 40p %-;: Xgl(;zlallr])) = :}D 6 way screened cable 22p/metre.
AFllE 2% ecise 14p - BFYSI 20p  3N303CTP 40408 40p | gl indl onteols2p  52p
AFI17 10; 8CI59 14p  BFY52 20p 10p ZTX302 15p | Spot face cutter 42p 41p | BATTERY ELIMINATOR £1:50
AFI17 38p 8CI87 22p BUI05 225p 2N3054 58p ZTXS500 I15p | Pkt. 50 pins 20p 20p 9V mains power supply. Same size as PP9 battery,
AFI24 22p  BDI3l 75p OC26 45p 2N3055 60p  ZTX502 20p
LARGE (CAN) ELECTROLYT;CS F oesv 80 500uE lev 50
ZENER DIODES WIRE WOUND POTS, 3W, 10, 25. 1600uF 64V 74p 500.F 6 P m P
4 D v v, 12p. |50 d decades to |00k §2, 35p. 2500uF 40V 74p 2800uF 100V £2.60 4500:F 25V £1-68
S B TR &0 0%, Bet § and decades to ° 2500uF 50V 58p 3200uF 16V 50p 5000uF 50V £1.10
N
E'E%%EF?ER SIGNAL HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT
8Y127 1250V 1A 12p OAB5 Tp 0-0luF 10p 0-047uF 13p 0-22uF 20p
B8ZYI|0 800V 6A 25p OA90 Sp 0-022uF 12p 0 luF 13p 0-47uF 22p
A OA9Il 5
o 200 3 Rop 0A202 70| POLYSTYRENE CAPACITORS 160V 24%
IN4001 50V 1A 7p P )
N 4004 . 400V 1A 8p IN4] 48 gp 10pF to 1,000pF EI2 Series Values 4p each.
NSy Roo0y A 100 e P | SMOKE AND COMBUSTIBLE GAS DETECTOR—GD! .
The GDI is the world's first semiconductor that can convert a concentration of gas
BRUSHED ALF""."“"{" PAON E;.S S THERMISTORS or smoke into an electrical signal. The sensor decreases its electrical resistance when
12in > 6in=15p; |2in x 24in=10p; 9in 2in=7p | VAI055S 15p | i, absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
VAL066S 15p methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or
SLIDER POTENTIOMETERS VAI077 15p | smoke. This decrease is usually large enough to be utilized without amplification.
B6mm x 9mm 16mm, length of track 59mm. R53 £1:35 1 Fyli details and circuits are supplied with each detector.
SINGLE 10K, 25K, 100K log. or lin. 40p, T e e | Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but
DUAL GANG, 10K + I0K etc. log. or lin. 60p. THYRISTORS excluding case. Mains operated detector £5-20. 12 or 24V battery operated audible
KNOB FOR ABOVE I2p. 2N5060 50V 0-8A 30p, { alarm £7-30. As above for PPS battery, £6-40.
FRONT PANEL 65p 2N5064200V 0-8A47p, | PRINTED BOARD MARKER 97p
18 Gauge panel 12in > 4in with slots cut for use | CRSI/40 400V | A 25p, [ Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
with slider pots.  Grey or matt black finish com-§ 106F 50V 4A 40p, 106D dry, and immerse the board in the etchant. On removal the circuit remains in high
plete with fixings for 4 pots. 400V 4A 55p relief.

LARGE RANGE ITT/TEXAS IC’s NOW IN STOCK

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX

144 12-24 25-99 100+ 7448 185 175 170 165 74118 100 a1 73 64
p 3 o 3 7450 18 16 14 13 74121 43 40 38 36
7400 18 16 14 13 7451 18 16 14 13 74141 100 95 90 85
7401 18 16 14 13 7453 18 16 14 13 74145 150 140 135 130
7402 18 16 14 13 7454 18 16 14 13 74150 330 280 250 220
7403 18 16 14 13 7460 18 16 14 13 74151 110 100 95 89
7404 20 18 16 14 7470 30 18 15 24 74153 120 110 105 95
7405 20 18 16 14 7472 30 28 27 3 74154 200 180 170 160
7406 50 45 40 35 7473 40 T 36 30 74155 150 120 100 86
7407 56 50 44 38 7474 40 36 3 18 74156 130 120 100 9%
7408 36 3¢ 27 23 7475 55 52 50 a9 74180 155 136 12 105
7409 36 30 17 33 7476 10 36 n 30 74190 195 190 185 180
7410 18 16 14 13 7480 100 95 %0 85 74191 195 190 185 180
7411 23 21 20 18 7481 125 1s 1o 105 74192 200 190 180 164
7412 36 30 27 23 7482 106 % 90 85 74193 200 180 170 150
7413 34 28 26 22 7483 100 97 95 92 74196 200 190 18 170
7416 45 3 39 34 7484 120 115 110 105 74197 200 195 180 170
7420 18 is 14 It 7485 250 245 240 230
38 3 27 3 7486 45 42 37 33 .

7426 32 29 23 20 7490 75 67 60 52 LINEAR IC’s
7430 20 1] 16 14 7451A 100 9 &5 79 709 14 pin DIL 2p
7432 40 36 32 28 7492 75 70 65 60 741 8 pin DIL 34p
7440 20 18 16 14 7493 75 68 60 52 741 14 pin DIL 28p
7441 80 75 70 65 7494 95 90 85 80 723 14 pin DIL 95p
7442 80 75 70 65 7495 105 100 95 90 747 14 pin DIL 85p
7443 125 120 15 115 7496 100 95 90 a5 748 8 pin DIL 35p
7447 175 165 150 120 74100 250 240 235 230 DIL socket, 14 pin and 16 pin 16p
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APPLICATIONS by RVI. When Sl
Mumerous applications for the device will have

prabably already suggested themselves to the reader.
Plessey have developed several circuits.

Fig. 5 shows the $1.440 used in a basic lamp dimmer
circutt  with the minimum of external components.
Resistor R1 provides the triac firing circuit with its load.

The potentiometer forms a potential divider across
the 11-3 V supply and varies the light output by vary-
ing the voltage at pin 13. The input impedance at this
point is very high and current flow can be measured
in nA. The internal amplifier is not employed in this
circuit.

The automatic lamp fader circuit of Fig. 6 is a varia-
tion on the same theme, the main difference being that
the internal amplifier can be switched to perform an
intzgration of the control voltage.

Practical Electronics  August 1973

M —ji-  Fig. 7.

When SI is open. the brilhance cf the lamp is set
is closed, the positive potential
derived from the divider R2, R3 is presented to the
input causing the lamp to give full cutput.

If now S2 is closed and S1 is opened. the lamp will
gradually reduce in brightness until it reaches the
brightness level corresponding to the setting of RVI.
The time taken for the fade to occur will depend on
the value of the integration capacitor CI. With the value
shown. this will be between 20 and 3J minutes.

A motor speed control circuit is shown in Fig. 7
This is basically similar to the previous circuits except
that one leg of the potential divider is formed by =z
tachometer generator driven by the motor.

The device is available from SDS Components Litd.,
Hilsea Trading Estate, Portsmouth, Hants. at £2:08p for
one-off, £1-82 for 25 off.

D. TROTMAN (SDS COMPONENTS3)
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Realiuice

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.

THE TOPICAL SYNTHESISER

Sir—In answer to Mr. Baily's letter (last month)—he
admits that the building of a stable, accurate log law
circuit is difficult. 1 would tend to go further and say
that for the average amateur constructor the task is
almost impossible. 'this statement is in no way intended
as a slight to the amateur but serves to highlight a
situation which seems to be occurring all too often these
days. Although there are many more avenues for the
amateur to explore than there were a few years ago it
is frequently found that exploitation of a particular cir-
cuit or function requires the possession of a bewildering
array of test equipment and the technical expertise to
interpret their respective readings.

This situation is very much in evidence in the case of
designing and building a log law v.c.o. as Mr. Baily has
testined. There is little point in publishing designs for
such circuits since the problems arise, not so much in
the building, but in the final setting-up and matching.
‘thus, from this point of view alone, there is consider-
able justification in the presentation of a linear v.c.o.
which can be built with a minimum of test equipment
and which behaves, with few limitations, in an exactly
determinable manner. | would like to underline the fact
that the P.E. Synthesiser is very much an experimental
project which has been designed; as far as possible,
10 allow the widest possible licence to the individual
constructor for the incorporation of modifications
and/or additions to the system. In the case of the v.c.o.
the overall response is determined by the response of
the “front-end” as it is in most commercially available
units. Thus by changing the response of the front end
only the circuit can be made to obey a variety of laws
to suit the whim of the constructor and this without
disturbing the settings of the oscillator section at all.

With regard to Mr. Baily’s specific criticisms of the
linear v.c.o. the following observations apply :

1. No chording facility. This is a perfectly valid
criticism and without doubt is the major disadvantage
of the linear v.c.o. Octave chords can be played how-
ever and the keyboard incorporates a harmony switch
for this purpose. If the Synthesiser is to be used for
musique concrete purposes the lack of chording facility
is no disadvantage since a full range of four note chords
may be set up and recorded as discrete sounds.

2. No variable keyboard pitch. Not strictly true
since the keyboard oscillators have their own manual
frequency control with which it is possible to vary the
“spread” by about an octave either way. Since the key-
board oscillators are tuned an octave apart this effec-
tively gives a register of seven octaves although the
upper and lower ends are not tightly in tune due to
the “non-logarity™ of the oscillators.

3. Difficulties in tuning . ., Again not entirely valid.
The variation in programming voltage from end of the
keyboard to the other is only about 65 millivolts (see
Fig. 3.4.) consequently there are only two values of
fixed resistor and one value of preset per key. The
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values of fixed resistor are chosen such that the majority
of presets are operating within the middle 60 per cent-
of their rotation. There is thus not such a vast range
of adjustment as Mr. Baily anticipates. Furthermore,
and to the advantage of this particular system, the
resistive value set-up during tuning affects only one note
whereas in the series chain system used with log v.c.0.s
any one resistor going unstable will affect all the others
downstream in the chain.

4. Poor frequency stability. Voltage and resistance
wander can scarcely be cited as being problematical
in this respect since they are relatively easy to correct.
The use of a well regulated power supply together with
adequate decoupling and the use of high stability
resistors in the frequency determining networks will
largely dispose of the problem. Mr. Baily correctly pin-
points the problem of thermal drift with the linear v.c.o.
circuit as published.

On test at an ambient temperature of 18°C and with
the oscillator running at 256Hz rapid cycling between
about 0°C (induced with a freezer aerosol) and 25°C
(close proximity 100 watt lamp) resulted in a variation
in frequency of between 222Hz at 0°C and 312Hz at
25°C. This approximates to — [0 per cent, +20 per cent
on the basic frequency. On the other hand the oscillator
in its case was monitored over a 48 hour period with a
digital frequency meter and normal changes in day/night
ambient temperatures resulted in frequency changes
within 2.2 per cent. Extreme changes in ambient tem-
peratures are unlikely under what might be termed
normal operating conditions and such light changes as
do occur can be adequately compensated for by adjust-
ment of the manual frequency bias on the oscillators.

5. Uneven swing in pitch control. There is no real
answer to this one since Mr. Baily is correctly citing
the characteristic of the linear circuit, i.e. the require-
ment for a progressively increasing programming voltage
in order to maintain the same rate of change of fre-
quency as frequency increases. I feel bound to say, how-
ever, that I have never noticed this as a problem.

Two final points are worth mentioning. Mr. Baily
cites the increase in power required from the use of
integrated circuits as opposed to discrete components.
This is undoubtedly true and while there is probably
a hard core of amateur constructors who enjoy the chal-
lenge of design there is a far larger group who build
for the sake of building and whose principal require-
ment from their hobby is results. To this latter group
the integrated circuit, in its many forms, represents a
release from many of the problems associated with
design and allows them to enjoy their hobby more fully
as a result. The increase in power required is thus surely
a small price to pay?

Finally, on the subject of price, | would be very
interested to have full details of the range of Dewtron
modules offering the same specification as the P.F.
Sound Synthesiser at under £200.

D. Shaw.
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VARIABLE. VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50:60 OUTPUT
VARIABLE 0-260Y
All Types
from §{ to 50 amp from stock.

SHROUDED TYPE

| amp, £7:70 20 amp, £53.90
2-5 amp, £8-86 25 amp, £63-80
5amp, £12.98 37-5 amp, £90:20 }
10 amp, £24.75 50 amp, £107-80 3
I5 amp, £€27-50

5 amp
{Panel Mounting) + amp, £5-28. OPEN TYPE
| amp, £€7.70. 2% amp, £8-80. All carriage paid.

L.T. TRANSFORMERS

All primaries 220-240V

Type No. Sec. Taps Price
| 30, 32, 34, 36V at 5A ... £5-50
2 30, 40, 50V at SA ... £7-92
310,17,18V at {0A " £5-83
46, 12Vat20A........ £7-70
5 17,18, 20V at 20A £8.58
6 6, 12, 20V at 20A £8-14
7 24Aat 10A . ....... £6:16
8 4,6, 24, 32V at 12A .. £8.47
9 6 and 12V at 10A £4.51

PARVALUX TYPE SDI9 230/250 VOLT A.C.
REVERSIBLE GEARED MOTORS

30 rp.m. 40 Ib. ins.
Position of drive spindle
adjustable to 3 different
angles, 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, A
or variable speed over a wide range q&

if used in conjunction with our

Dimmer Switch, illustrated below.
PRICE £2-20,
— 600 WATT DIMMER SWITCH.
L Easily fitted. Fully guaranteed by
- @ makers. Will control up to 600W of all
lights except fluorescent at mains
__J voltage. Complete with simple in-
U structions. £330,

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. }in b.s.p.
inlet/outlet. Precision made, British
mfg. PRICE: £2-

Special quotation for quantity,

(New in makers® carton)

INSULATION TESTERS NEW!
Test to |.LE.E. Spec. Rugged metal N2
construction, suitable for bench or d
field work, constant speed clutch. 5
Size L.8in, W.4in, H.6in, weight 61b.

£,000V, 1,000 megohms, £37-40, <

1 /|
500V, 500 megohms, £30-80. =2/

 STROBE!

36Y 30 AMP. A.C, or D.C.
YVARIABLE L.T. SUPPLY UNIT
INPUT 220/240V

ouUTPUT CONTINUOUSLY
VARIABLE 0-36V
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 I11/6 PLASTIC
TRIAC 400 PIV. |10 AMP
Now available EX STOCK. Supplied with full data
and applications sheet. Price £1-21.
Suitable DIAC 22p each.

STROBE ! STROBE"

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS’ ECONOMY KIT
Speed adjustable | to 30 flash per sec. Al
electronic components including Xenon Tube

and instructions £7:26.
NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc.
Speed adjustable 1-80 f.p.s.

Approx. { output of Hy-Lyght. Price £12:10.
HY-LYGHT STROBE MK [1I

For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many (so called 4
Joule) strobes. £13-75.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe.

@ Variable speed from 1-3 flash per sec.

@® Reactor control circuit producing an intense
white light. ONLY £22.88.

ROBUST, FULLY VENTILATED METAL

CASE, For Hy-Lyght Kitincluding reflector £4-95.

Super Hy-Lyght Kit including reflector £8:25,

7-inch POLISHED REFLECTOR

Ideally suited for above Strobe kits. Price 66p.

t RAINBOW STROBE FOUR LIGHT
3 CONTROL MODULE

Will operate four of our Hy-Lyght or Super
Hy-Lyght Strobes in either |, 2, 3, 4 sequence;
2 + 2; or all together. Thoroughly tested
and reliable. Complete with full con-
nection instructions. Price: £20-63,
Send S.A.E. for details.
-

COLOUR WHEEL PRO]ECTOR
Complete with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC. = Features
extremely efficient op-
tical system. £20-74.

6 INCH COLOUR WHEEL

As used for Disco 3 s
lighting effects, etc. Pruce (5 72,
BIG BLACK LIGHT

400Watt. Mercury vapour
ultra violet lamp.

Powerful source of u.v.

UNISELECTOR SWITCHES
N EW 4 Bank 25 way,
24V d.c. operation. £7.04, 6
Bank 25 Way, 24V d.c. £€8-14,
8 Bank 25 Way, 24V d.c.
operation. £9-46.

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 cahbrated 0-10 (2 hrs,
per division). Brand New.

HONEYWELL PROGRAMME TIMERS
240V. A.C. 5 r.p.m. motor.
Each cam operating a c/o
micro  switch. Cams are
individually variable, allow-
ing inumerable combinations.
tdeally suited for machinery
control, automation, ezc.
Also in the fie!d of entertainment, for chaser lights,
animated displays, etc.

15 cam model £6-60.

$0 cam model £5-50.

SIMPLE 12 CAM PROGRAMMER 240V A.C.
15 RPM MOTOR with 4 ad;ustable cams and 8 that
may be profiled to individual requirements, £4:18.

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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I able industrial appli-

cations also ideal for stage,
display, discos, etc. P.F. ballast
is essential with these bulbs.
Price of matched baliast and
bulb £18-15.

Spare bulb £8-03.

BLACK LIGHT FLUORESCENT U.V. TUBES

4ft. 40 watt. Price £6:38. (For use in standard
bi-pin fluorescent fittings). MINt 9 in. 6 watt
black light U.V. tube. £1:60. Complete ballast
unit and holders for 9 in. tube. £2:04.

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full octaves
{less sharps and flats). Fitted hardwood case.
Powered by two penlite 11V batteries. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes,
Price £3-50.

Superior Quality Precision Made

NEW. POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, centinuously

ted.
25 WATT 10/25/50/100/250/500/ k{1 -5k ohm £1-10.
50 W‘ATT £/5/10/25/50/100/250/500/ 1 k/1-5k/2-5k/5k
chm £1-54
100 WATT 1/5/10/25/50/100/250/500/1k/1-5k/2:5k/
3-5k/5k ohm £1-20.
Black Silver Skirted knob calibrated in Nos. |-9.

14in. dia. brass bush. Ideal for above Rheostats,
22p each.

AYS SIEMENS, PLESSEY, Etc.
REL MINIATURE RELAYS
Col.(1) 2 3 4
Coil ohms = 7 o oy

4 P
Col. (2) 52 4-6 4clo 88p*
Working 150 6-12  4clo 88p*
d.c. volts 185 8-12 6M 66p*
Col. 3 410 Ig—lg ; clo Zp:
600 -1 clo P
Coneracts | 506 16-24 | 4M2B 66p*
Col. (4) 700 16-24 | 4cjo 88p*
Price 700 15-35  2clo HD  TIp*
700 16-24 | 6M 66p*
HD = 700 6-12 1 c/o HD  S5p*
Heavy duty | 700 = 20-30 | 6¢cfo 88p*
250 | 24-36 | 4clo 66p*
*Incl. Base {2'500 = 36-45 | 6M 66p*
. ,400 30-48 4 clo 55p
Allprices |9000  40-70 | 2¢clo 55p*
incl. P. & P. | y5 | g5_110 | 6M 55p*

12 VOLT D.C. RELAY 140 ohm coil
Type |: Three sets ¢/o contacts rated at 5 amps. 88p
(Similar to illustration below.)

Type 2: 4-8 volt, 3 ¢jo HD, 67 ohm coil. 88p.
SPECIAL OFFER
700 ohm 4 cjo. £55 per 100

Ex. new equipment.
incl. bases (minimum 100).

230 VOLT 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 66p. Incl. P. & P.
MINIATURE LATCHING RELAY
Manufactured by Clare-Eiliote 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 3 leads. New T7p,

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 £3.52.,

230V FAN ASSEMBLY

Continuously rated, special
sealed bearing, removable
aluminium blades. Price £1-10,

4 BANK 3cjo PUSH
BUTTON ASSEMBLY
Black rectangular buttons,
units (min. order) £1-10

“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at 8 P~

10 amps240V. A.C. Black knob lin.
Fixing hole § in. ONE bank 33p;
TWO_bank 44p; THREE bank
61p. Quot. for quantity.

‘HONEYWELL'’ LEVER OPERATED
MICRO SWITCH

I5 amps 250 volt A.C. ¢/ con-
tacts. In maker's carton.
PRICE: 10 for £2:09.

MICRO SWITCH

5amp c/o con(ac(s Flt(ed with
removable panel
assembly. Ex.P. O 20 for £1'10
(Min.order 20.)

Very special offer

FOOT SWITCH

Suitable for Motors, Drills,
Sewing Machines, etc.,, etc.
5 amp. 250 volt.

Price £1.

ALL PRICES INCLUDE V.A.T.
POSTAGE AND PACKING

Overseas orders ask for quote

SERVICE

TRADING CO.

METER BARGAIN
BALANCE/LEVEL METERS
100-0-100 Micro Amp. Size I4in+14in+
3in. Price only 83p.

AMMETERS NEW! 24in. Flush
round. Available in D.C. Amps I, 5, 15,
20 or A.C. Amps 5, 10, 15, 20, both
types *£1.98. 0-300V. A.C. £€2:09.

Personal collers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576
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LOUDSPEAKER
BARGAINS

Fane Pop 100V, 187, 8/15 ohm £21:43
Fane Pop 60W, 157, 8/1S ohm £12.26
Fane Pop 50V, 127, 8/1S ohm £10-17
Fane Pop 25/2 25W, 8/15 ohm £5-94
Fane Pog 5127 15w, BIIS ohm £4-40
Fane 122/10a or 122/12 £9:90
Fane Crescendo |15°, 8 or 1S ohm £27-50
Fane Crescendo {27, 8 or 15 ohm £24.20
Fane 8° d/cone 808T, 8 or |15 ohm £2-64
Fane 8* d/cone, roll surr. 8077,

8 or I5 ohm £3-16
Baker Group 25, 3, 8 or 1S ohm £6-00
Baker Group 35,3, 8 or |5 ohm £7-30
Baker De Luxe 12* dj/cone - £9.62
Baker Major £7:30
EMI 137 x 8%, 3,8 0r {5 0hm £2.25

EMISIJ;‘ x 8" type 150 djcone, 3, 8 or
EMI 13" x 8 type t/tw, 3, Bor 15 ohm £3-88

Ml 13" x 8" type 350, 8 ohm £8:28
EMI 64" 93850, 4 or 8 ohm £1-80
Etac 9" x $" 59R 9, 15 ohm £2-83
Elac 9" x 5° 59RMLL4, 8 ohm £2.53
Elac 61' d/cone 6RM220, 8 ohm £2-39
Elac 64" d/cone, roll surr. 6RMI7I,

8 ohm £3.22
Elac 4" tweeter TW4, 8 or 15 ohm £)-21
Celestion PS8 for Unilex £2:16
Celestion MFL00O 25W horn,

8 or 15 ohm £10.45
Elac 5° 3 ohm £1-78
Elac 77 x 4", 3 or 8 ohm £)-52
Elac 8" x 57, 3,8 0r 15 ohm £1-93
Wharfedale Bronze 8 RS/DD £3-11
Wharfedale Super 8 R5/0D £5:50
Wharfedale Super 10 RS/OD £9-80
Goodmans 8P, 8 or IS ohm £3-80
Goodmans I10P, 8 or 1S ohm £4-49
Goodmans 12P, 8 or 1S ohm £1)-58
Goodmans ISP, 8 or IS ohm £17-05
Goodmans I8P, 8 or 15 ohm £29-70
Goodmans Twinaxiom 8 £679
Goodmans Twinaxiom 10 £7:61
Goodmans Axent 100 £6-60

agle DT33 dome tweeter, 8 ohm £4-95

agle HTIS tweeter, 8 ohm £3.46

agle CTS tweeter, 8 ohm £1-21

agle MTI0 tweeter £3-30

agle CT10 tweeter £1-92

agle Xovers CN23, 28, 216 £1-10
Kef T27 £4.67
Kef TI5 £3.50
Kef B110 £6-16
Kef B200 £7-42
Kef BL39 £1072
Kefkit 2 £24.75
Richard Allan 12” d/cone, 3 or 1S ohm £2-20
Richard Allan 87, 3, 8 or IS ohm £2-27
10" x 67, 3,8 0r I5ohm £1-92
8 x 5,3 or 8 ohm £1.38
7° x 47,3 or 8 ohm £1-38
3", 8 ohm or 80 ohm 65p
24", 64 ohm 65p
Speaker matching transformer,

3/8/15 ohm £1:10

Adastra Hiten 10%, 10W, 8 or |15 ohm £2-80
Adastra Top 20 127, 25W, 8 or 15 ohm  €6-32

Staphen speaker kits and cabinets—send
for illustrated brochure and list of
recommended speakers.

Car stereo speakers—ask for leaflet.
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 {5p each.)
All prices quoted inclusive of V.A.T.

WILMSLOW
AUDIO, Dept. PE

SWAN WORKS, BANK
SQUARE, WILMSLOW
CHESHIRE SK9 1HF

COMPLETE UNIT

Decade TTL Unit on fibreglass
PCB using 74 series TTL to
count up to 18MHz with
Nixie tube display. These
units may be coupled to
provide a multi-digit
readout for Frequency
Counters. Timers, DVM’s,
Batch Counters etc
(Application details not
available) Requires 200/
250v D.C. & 5V D.C. reg

KIT PRICE: £5.06 plus 10p p&p
ASSEMBLED AND TESTED
£5.40 plus 10p p&p
TRANSFORMER, 200/250V
to 6V, 1A & 250V for decade
power supply, with circuit using
5V Regulator 1/C: £2.20 plus 20p p&p
COMPONENTS

400V, BA Tnac 1solated tab type 1048, 125A surge 85p
32V Diac Type D30 sunable for triggenng 1L48 23p
5V Voltage Regulator I/C. TO3 case 600 m/A output
from 7.5V—15V D.C. input, with instructions  £1.98
Heat Sink. TO3, twisted vane, 8" C/Wfor5V Regulator20p
BC 107, BC 108 . - . . 6p
(Alt plus 6p p&p)

Prices include VAT Please send ¢.w.0 to:

DECADE T.T.L
COUNTER UNIT

COMPLETE OR IN KIT FORM

DEXTER & COMPANY
1 ULVERHOUSE 19 KING STREET

CHESTER CH1 2AH
Tel: 0244-25883

P.C.B.: For Mullard
Transistor Audio and
Radio Circuits Handbook

The following boards are now
available: Ist Edition: paper base
laminate. 10W H.Q. audio amp,
p. 102, 66p. 25W H.Q. audio amp,
p. 106, 70p. 10/25W H.Q. audio
pre-amp, p. 108, 73p.

2nd Edition: fibreglass laminate.
10W  Audio Amp, p. 122, 69p.
15/20W Audio Amp, p. 126, 73p.
25W  Audio Amp, p. 128, 73p
(incorporates protection circuit,
p. 130).

Universal pre-amp, mono, p. 148,
78p. Universal pre-amp, stereo,
p. 148, £1-48.

No other circuits are available.
Price includes P. & P. but add VAT.

Remittance (not cash or stamps)
with order. Allow 14 days for
cheque clearance otherwise prompt
despatch subject to stocks.

All  boards are roller tinned,
drilled and have component ident.
printed on reverse.

BRIBOND PRINTED
CIRCUITS LIMITED
Regd. in England 593908

Terminus Road, Chichester
Sussex

PARTRIDGE MAINS ISOLATION TRANSFORMER,
Pri: 105-250V, 5V ateps, Sec: 240V, 13 amps.
215, carr. pack. £1.
PARMEKO MAINS TRANSFORMER isolated
windings. Pri: 200-250V, Sec: 80-120V at 4-5 amp.,
24, carr. pack. 20p.
GARDKER'S POTTED TRANSFORMER, 0-230V.
Pri. 200-250V. sec. fInput: 18V 300mfn, 30V
130m/a, 6V 230m/a outpnt. 8ize: 3in X% 2}in X
24in, 21, p.p. 20p. Ex equip. tested.
RIPLEY MAINS TRANSFORMER, Pri: 110V-240V,
Bec: 25V 0:12:3V 730mfA TV:i0:T VIA, 21,
p.p- 25p.
MAINS TRANSFORMER, Pri: 100-230V, Sec:
22:0:22 200ni/A. 22:0:22 100m/A 0:24V 20m/A,
80p, p.p. 20p.
TRANSISTOR OUTPUT TRANSFORMER, Ratio
8:1, 120mH. Centre tap 2 watts. output, 20p,
P.p. op.
SMOOTHING CHOKE, 1IMH,*1{in x 1l]in x l{in,
20p, p.p. 7p
BELLING LEE INSULATED TERMINALS. Red or
Black, 5 amp max. 10p pair, p.p. 4p.
FINNED ALUMINIUM HEATSINK. 9in x liln.
Readiy drilled. 20p, p.p. 7p.
FINNED ALUMINIUM HEATSINK. 9in x 8in x
Liin. in C.: 4 x 2N3033, 28, p.p. 29p.

SUB-MIN. CROC. CLIPS. Red or Black, insulated 4p.
Min. guantity, 6, p.p. 4p.
GARRARD MAG. TAPE DECKS: lii.p.s., 30V,
solenoil operated brakes, etc. Mains  voltage
mators £7-50 each, p.p. 80p.
MOTEK 3 speed tape deck (Iiin x 3%in x 7}in)
reel to reel 7in malny operated, £7-50, p.p. 60p.
10 REED SWITCHES operated by push buttons
and magneta, 50p, p.p. 23p.
COMPONENT PANEL 6 &r'crs (200V 4 amps), &
condensers, 12 resintors, 30p, p.p. 8p.
COMPONENT PANEL (9 ICs FJHI131) (1-CA300),
1 crystal 7-68kllz 4+ varions other components,
21, p.p. ¥p.
COMPONENT PANEL, 4 x 300 mfd, 30V d.c. cap.

x 2N1218, I x 2N11468, 2 x 2N398, plus
various uther components, 10p, p.p. 9p.
NEON PANEL, 24 neon's, wire ended, 90-240V,
20p p.p. 4p.
MAINS NEONS
Red or Green. size: Jin x }in x 1}in. 15p, p.p. 4p.
LEVER ACTION P.0. 1000 TYPE SWITCHES
Lock 4-pole changeover, 18p, p.p. 4p. Ex equip.
Lock 2-pole changeover, 10p, p.p. 4p. Ex equip.
MULLARD & MALLORY SCREW TERMINAL
CAPACITORS 4.500uF 6 7,100 F 40V, 80p each.
20,000 30V, 23,000 25V, 33,000 15V, 30p each,
v.p. 10p.
MULLARD FULLWAVE RECT]F]ERS
8-48V, 15 amp, 75p, p.p. 9.
BELLING LEE 13 amp in-line rubber covered
interference suppressor, 25p, p.p. 8p.
RUBBER 8 PIN 5 AMP NON-REVERSIBLE CABLE
CONNECTORS, 20p, p.p. 5p.
S8OLENOIDS 12 VOLT PULL ACTION
2in x lin x lin, 40p, p.p. ¥p.
SOLENOIDS 12-24V «.c. pull action 1§in x 13in X
14in, 40p, p.p. ip.
SOLENOIDS 240V a.c. pull action 2}in x 13in x
1}in, §0p, p.p. 9p.
SANGAMO WESTON TIME LAPSED METER
Maina operated. 1{in x liin x 2in, £1.50 p.p. 7p.
ARROW RELAY, 240V a.c. coll, double pole change
over, 1 make contact’s 104, 240V a.c., 25p, p.p. 8p.
OMRON MK2 MIDGET POWER RELAY, 12V d.c.
Double pole changeover. New, 70p, p.p. 3p.
8TC MINJATURE RELAY 280Q, perspex cover,
double pole changeover, 6-15V new, 385p, p.p. 3p.
8TC VARLEY, miniature relays 70002, perspex
cover, 4 pole changeover, 40p, p.p. 3p.
POTTER BRUMFIELD 12V d.c. 3 pole changeover
with base, contacts rated 7A «d.c., 21, p.p. 10p.
TELESCOPIC AERIALS
Chromed 7in closed, 28in extervled, 6 section ball
jointed base, 28p, p.p. op new.
MULLARD 4 DM 160 INDICATORS in plastic
holder/cover, ex equip., size approx. T{in x 1lin x
1in, 36p, p.p. 5p.
PRIRTED CIRCUIT BOARD/N ACY 195 10 OA200
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/
resistors. Power supply 250 mfA d.e. Output
240V a.c., 21, p.p. 20p. Ex equip.
WIRING CABLE
Size-1-020. Various colours. 350yds, 80p, p.p. 23p.
TAPE POSITION IHDICATOR
Re-settable 3 digits, 30p, p

All orders add |0°/0 V.A.T.

FIELD
ELECTRIC

LIMITED
3 Shenley Road

Borehamwood, Herts.
Tel. : 01-953 6009
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SEMICONDUCTORS AND COMPONENTS

WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

GUARANTEED
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GET536  0-20
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: SERVICE |

TTL LOGIC I.C’s

We stock the fullrange of the low number 8N7400 series—some examples;

SN74060 0-20 | 8N7401 0-20 ' BN7402 0-20
8N7403 0-20 | SN7404 0-22 | SN7420 0.20
SN7447 130 | SN7472 0-38 | SN7493 0.75
We also stock the unusual numbers as follows:
SNT74100 2-80 ‘ 8N741563 1.53 BN74176 1-50
8N74107 0-48 | SN74154 2:00 8N74180 1-55
8N74118 1.00 BN74155 1.58 8BN74181 7-00
SN74119 192 ‘ 8N74157 1.80 | $N74190 1.98
8N74121 0-80 8N74160 2-60 8N74191 1-95
8N74122 1.835 | 8N74161 2:60 ‘ NN74192 1-80
8N74123 1.85 8N74164 226 SN74173 1-80
SN74141 0-80 ' 8N74165 4-00 8N74196 1-60
SN74143 1.50 | SN74167 8.25 SN74198 4-60
8N74150 335 | 8N74174 2:00 SN74199 4-00
8N74151 110 | 8N74175 135 , .
FM multiplex stereo demodulator MC1304 23-60
Dual monolithic stereo preampliier MC1303 £2-70
8tereo Decoder MC1310 £278

BRIDGE RECTIFIERS
PLV 206 100 200 400 600
14 24p 26p 35p 35p 40p
24 32p 37p 41p 46p 52p
4A 80p 70p 75p 85) 95p
6A 6gp 75p 80p £1-10 21.25

ZENER DIODES

400MW —BZYAR8 and IN SERTES. 15p.

1 watt—IN, 1ZM and 13 SERIES, 22p,
20 watt—BZ 93 SERIES, 52p.

10 watt—Z3 RERIES, 40p.

1-5 watt— ZL S8ERIES, 25p.

NES555 TIMER [.C, 90p.

NE560 PHASE LOCKED LOOP, £4-48.
SCORPIO IGNITION KIT for improved performance £10 +

50p P. & P,

MONTHLY NEWS FEATURE

R —

. SPECIAL OFFER.
TIONAL ESTABLISHMENTS.

. NEW HEAD OFFICE: 42 CRICKLEWOOD BROADWAY, N.W.2
. 85 BATH STREET, GLASGOW.
. NEW OFFICE OPENING BRISTOL. WATCH THIS 8PACE.

3 IN 1 POWER SUPPLIES FOR EDUCA:

Tel. 041-332 4133.

WRITE FOR DETAILS.

DIODES AND

RECTIFIERS

INGITL (1-54 50pv) 8d | IN3402 (3A 200pv) 20p
EN3172 (1-3A 100pv) 9p | IN3404 (34 400p) 22p
IN4317 (134 200pv) 10p | (L7005 (3A 600pv) 25p
IN3173 (1-34 400pv) 1lp | (L7008 (3A 800pv) 2%
INSG176 (1-3A 600pv) 12p  CL7007 (3A 1000pv} 80p
IN3177 (154 800pv) 16p | CL1002 (10A 100pv) 35p
PLA4007 (1-54 1000pv) 20p  CLI003 (10A 200pv) 40p
IN3400 (3A 50pv) 15p CL1004 (10A 400pv) 47p
IN3401 (3A 100pv) 17p | cLigos (104 600pv) 56p

ANODE AND CATHODE STUD
IN1183 (35A 50pv) 70p | IN1I88 (35A 400pv) £1
IN1184 (35A 100pv) 80p | INI190 (35A 600pv) £1-40
IN1186 (35A 200pv) 80p

CATHODE STUD ONLY

IN3766 (35A B00pv) 2150 | IN3768 (354 1000pv) 22-50
INJ4A 10p BAl41 17p BY237 12§p  0A79 7
INS14 7p | BAl2  17p | BYZI0  35p | 0A8] 8p
INO16 7p | BAl44  1gp | BYZI1 82 0A8S 10p
AALLY 7p ‘ BA 45 17p BYZ12  80p 0A90 7P
AAI29  15p | BAlG4  12p OA9 10p | 0A91 7
BA100 15p | BY100 15p 0Al0 20p ; 0AY5 »
BAID2 25p | BYI26 16p OA47 7? 0A200 b
BALIG  25p BY127 17},, | 0A70 74P 0A202  10p
BA1IS 7P BY140 1 OA73 10p !
OPTOELECTRONICS I POTENTIOMETERS
MINITRON 3015F 7-BEGMENT

INDICATOR (16 PIN DIL) £2.
DRIVER SN7447 21.30
SOCKETS 20p
TIL 508 LIGHT EMITTING
DIODE. Made by TEX AS INST.
(Red). 85p

MOTOROLA MC SERIES, RCA
CA 3000 SERIES AND COSMOS,
PLESSEY 8L SERIES. TRY US
FIRST FOR LINEAR AND DIGI-
TAL INTEGRATED CIRCUITS.

ENCAPSULATED FULL-WAVE
RECTIFIER. 1-8A 100 piv 25p ea.

WIRE-WOUND RESISTORS
2-5 watt 5% (up to 270 ohms
only), 7p.
5 watt 5% (up to 8-2Kk 2 only), 8p.
1016!'&“ 5% (up to 26k only),
P.

‘ Carbon:

Log. or Lin., less awitch, 17}p.
Log. or Lin., with switch, 29p.
Wirerwound Pots (3W), 88p.

Twin Ganged 8tereo Pots, Log. or

Lin., 47p.

PRESETS (CARBON)

-1 Watt  8p VERTICAL
0-2 Watt  6p R
0-3 Watt  7p  IFORIZONTAL

SLIDE POTENTIOMETERS
58 TRACK
SINGLE GANGED. LOG or LIN
1k to IM. 40p each.
TWIN GANGED. LOG or LIN
| 1k to 500k. 60p each.
KNOBS. 5p each.

Small value

SUB-MIN. ELECTROLYTICS

wide range

of values only ép each

ALL PRICES EXCLUSIVE OF 10% VAT

A. MARSHALL & SON

TRANSISTORS | :8g{5 g'gg
2G301  0-15 | 2N3414 010 40360  0-48
2G302 015 | 2N3415 010 | 40361  0.48
2G303 0-25 | oN3416  0.15 | 40362 0-50
2G308 0-80 | 9N3417 0.21 | 40363 0-81
2G309¢ 0-830 | uN3570 1.6 | 40389 0-46
2G345B 025 | uN357) 1.2 | 40394 056
2G371 0-18 | uNS572  0-97 | 40395 0-85
2G374 018 | oN3702 011 | 40406 044
2N174 140 | 9N3703 010 | 40407 0-88
2N 404 0-48 | UN3704 0.14 | 40408 0-50
aN456  0.78 | uN3705 .10 | 40409  0-52
2N456A  0-76 | oN3706  0.00 | 40410 0-58
2N457A 080 | oN3707 0-18 | 40411 2:00
gg:gé g%: ON3708 007 | 40414 3-55

R 2N3709  0-08 | 40467A  0-89
INGeT 033 |aN3Ti0 013 | 40468A 044
2N69s  0.99 | 2N3711 009 | 40600 060
2N708  o0.d0 | 2NSTI2 095 | 40601 067
2N706A o.1g | 2NS713  1.08 | 40602 0-46
2N708 0.13 | 2N3714 1.1 :8282 ggg
38 | 2N3715 128 -
353‘1“{ 8.:8 9N3716  1.30 | 40636 1.10
2N718  0gl | 2N3T73  3.00 | 40675 g:;g
2N718A  0-80 | uN3779 315 | 4(113 .18
;g;z‘l’ g':g 9N3790 220 | ACI15 016
oNol4  oge | 2N3794  2:08 | ACLI7T 020
2N3781 208 | ACI2L 018
Nl Oav|oNsie2 20| aciz 025
2Ne20 0.4 | 2NETR4 010 Actar 02
2N930  0.14 | 2N3819 087 ACL: -
2N1090 8.23 2N3820 0-47 | ACI41K  0-30
aNlool 094 | 2N 097 | ACLEZK 088
N1131  0.80 | 2N3824 07 )15 -
gNllgg o.g 2N3826  0-28 A('_]EQ‘ 017
2N1302 0.8 | 2N3834 016 | ACISS g»g
2N1303 016 | 2N3ss4a 018 | ACIOSK B8
2N1304  0-20 | 2N3855 016 | 100 gg
2N1305 og 2N 38554 8»%3 SO 5
2N1306 0-22 | 2N3856 O "
2N1307 0-22 | 2N3s856A 018 | AC188K 026
9N1308  0.25 | 2N3858 0-18 | ACcY17 035
2N1309  0-25 | 2N3868A 018 | iy u .24
2N1483  0-80 | 9N3859 0-18 ACY10 027
2N1507 o% stgggA g»i: ACvhe  o8e
2N1613  0-20 | 2N3 - v ¢
2Nl631 038 | oNases 070 Saah B
2N1637  0.86 | 2N8A77 O AL
2N1638 032 | 2N3877A 026 | ACYZS 080
2N1701  1.10 | N300  0-20 ACY39  0.85
2N1702 215 ) oN3900A 021 | Yivio 017
21711 0281 aN3901 082 | 4Cyq) 047
2N1893  0-34 | uN3908  O-22 | s(y4q .81
2N2102  0-80 | 9N3904 017 | xp1ssv 0.86
2N2147 070 | oN3905 02l | AD1g0  0.85
2N2148 004 | 9N3906 022 | Anyge  0.50
2N2192 040 | 9N4036 083 | AD14s o5
2N21924 0-40 | 2N4037 0-42 | ADieoyv o6
ma, e | s A o8

4 d 2N 4059 . 5 3

g, of |aview ol 4D S

-30 | 9N4061 011 | Apje1y PR
2N2195 087 | oN4062 011 | Anies } 115
2N2195A 0-18 | 9N4302 025 | Apjg9K  0-40
22104 020 | oN4303 047 | AF1l4 088
2 b 0’51 ON4916 020 | AF115 024
2523;({‘ 0-81 | oNgo17 017 | AF116  0.25
oo g'gg 2N4918 050 | AF117 020

25 g | 2N4918 063 | 4py1y 050

NN 088 |aNas0 071 028
g 2N4921  0-50 0-24
2N2222A 0- 0-55 050
2N2368 0-80 019
2N2369
012 0.20
i o i i3
H 0- 0.25
ON2647 1.
0-32 0-25
2N2711 0. '
oNa712  Olg | 207 oa ]
aN2713 17 | 2NOIS0 002
§ 2N5191  0-98 0-50
9N2714 017 :
oN5192  1.24 0-40
2N2904  0-28 | 2NII
g 2N3193  1-01 0-35
2N29044 0-25 | N3 A o4l
2N2905  0.38 | 2N3194 110
2N2905A (-85 | 2Nol%5 146 072
"8 | N5 0-43 0-54
ON2906  0-24 054
2N2906A 0-30 0-38
2N2007  0-32 033 o
2N2007A 033 o oos)
2N2923 012 - 070
2N2024 012 bt o0
2N2925 015 ofos o038
2N2926 f i

Green 012 8,:& g%g

Yellow 0:10 075 0-20

Orange 0-10 0-92 0-35
2N3053 0-31 0-81 1-26
2N3054  0-60 0-84 0-14
9N3055 080 | IN159 117 018
2N3390 0-20 | 3N187  1.55 0-14
2N339)  0-20 | 3N200  £.49 0.13
2N339{)A °'f§ 3N201  1.06 o»ig
2N3392  0- 'S
2N3393 012 015
aN3394 017 | 40050 078 018
2N3402 0-12 40251 081 0-21
9N3403  0-19 | 40309  0-30 | BC118 Q11
2N3404 0-24 | 40310 050 | BC119 027
2N3405 027 | 40313 0.92 | BC121  0.28
Post and Packing 18p per order. Europe 25p. Commonwealth
transistors only) 15p extra per pair. Prices subject to stock availability.
Tel. 01-452 0161/2/3

Telex 21492

42 CRICKLEWOOD BROADWAY, LONDON, N.w.2

YISITORS WELCOME
KRS, 9-5.30 MON.-FRI.
9-5 SAT.
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MAPLIN ELEGTRONIC SUPPLIES

1973 CATALOGUE

-

FULLY ILLUSTRATED CATALOGUE AND WE WILL FORWARD IT
TO YOU BY RETURN OF POST. PLEASE SEND 9p IN STAMPS.
EVERYTHING GUARANTEED BRAND NEW MARKED BY THE MANUFACTURER

r—

8 pin DIL OP AMP i
RESISTORS SEMI
Carbon film 5% from | oo1eNTIOMETERS TS K ase. CONDUCTORS
(e 12M8 12 ioM e ; P.E. SOUND SYNTHESISER Wb oxziy Bl
fErIozm 1-2Mq x:vl\?Mln. Miniature " carbon oL>0 McMURDO range of transistors
series, [-H track i in. d I.C. il
W 1.2p. w?f\dhs, ?L‘n |0|flfl;, If this pr0|ec( seems expensive YOU HAVEN'T SEEN 3?“25;358;652’ :?easec S sf:er d“::‘:
Metal Oxide 2% 100 | 25k @, 50k 2, 100k 2. OUR PRICES ! (A‘;" Need o PE catalogue.  LOOK!
(t;’Nl‘M 0. E24 series | 250k 3,500k 2, M Q. We shall be stocking all the parts for this exciting project, SSund Syn(hemser‘.) . These popular  de-
il P. MQ. from the special 1.C.'s right down to the nuts, bolts and vices at amazingly
loil?/ :V:;,If;ai(gs!v' lLOE or ||n {and 1k Q spacers for mounting the Veroboards. Diodes IN914 dp. low prices. BCI107/8/
ypo mere LS; ho{] lin  with Send S.A.E. NOW for our detailed price lists. OA9I 6p. BAX 135 ALopLach MBCIEIC
SWItC p. .
ZISECHIENT Dual gang less switch YOU SIMPLY MUST SEE OUR PRICES!
DisPLAY 8 IN4004 7ip.  IN4005
Minitron 3015F p. B, IN40GE 81p. 45p.  2N30S5 49p
€1-98 each. 104007 9, 2N 3819 24p.

DIN PLUGS. 3 pin, 9p. 5 pin A (180°).
5 pin B (240°), 10p each.

DIN SOCKETS. I pin, 5pinA, 5pinB,

JACK PLUGS standard fin
barrel, |3p. Stereo, 15p.
Bright metal barrel, I7p Stereo, 29p.

JACK SOCKETS standard
10p. Moulded 2 break, 13p. Moulded
stereo 3 break, 18p.

SPECIAL 1C, for organ builders,
7 stage frequency divider in one |4 pin
DiL package, £2:6) or special price
for pack of 12, £25.

Tp each. .

Why not ask us to slip a data sheet in
DIN LOUDSPEAKER. 2 pin plug. 8. | with your coiaiopue. ¥
Socket 6p.

@ rd EDITION NOW AVAILABLE
‘” = SEND NOW FOR YOUR COPY OF THIS BEAUTIFULLY PRODUCED

Wide range of nuts and bolts, plated
brass and nylon types plus solder tags,
shakeproof washers, etc.

SOLDER 10 metres of 22 gauge multi-

plastic

NUDES!
Clothe those naked projects with our
superb instrument cases. We are sole
distributors of the

Centurion

" open type,

Adjustable stop.
2 pole 2-6 way, 3 pole 2-4 way, 4 pol
2-3 way.

ROTARY SWITCHES range, designed for the professional

I pole 2-12 war, market, now available to you at
e special low prices. S.A.E. please for
free illustrated leaflet.

Only 24p each.

core, 20p. switch 12p.
Insulating sleeving 3 sizes, 6 colours. Silicon grease in special dispenser,
20ml, 38p

*RETURN OF
POST
SERVICE

MAPLIN: Projected site of London's
third airport.

MISCELLANEOUS

LT700 Eagle sub-miniature O/P trans-
former 1200/5Q 200mVW max., 35p.
Slide switch DPDT, 12p

Miniature push to make non-locking

HARDWARE

SEE OUR CATALOGUE
for detajls of how you can
obrain £1
ponents.

V.A.T. Please add 10% V.A.T. to final total.
Orders and enquiries for catalogues to

MAPLIN ELECTRONIC SUPPLIES,
P.O, Box 3, Rayleigh, Essex §56 BLR

worth of com-

ABSOLUTELY FREE

Postage and packing FREE in U.K, But we have to ask you to send a
10p handling charge with order under 50p.

>
o
2

l NAME :
I ADDRESS : — . =

_-------------_----

I free!
=BRITISH NATIONAL RADIO & ELECTRONICS SBHUUL.

hecome
a RADIO-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.0O. licence

Brochure, without obligation to: .

P.0. BOX 156, JERSEY I
—T

EB83
i

_____BLOCK CAPS please

—----------u--mm---

114

ELECTROKIT

12 Lauderdale Road, London, W.9
Telephone 01-286 0011

LIGHT DIMMER. Kit contains all parts including circuit and
construction data, 480 watts, fully suppressed. Price £2'10

SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971), £9-50.

This kit includes all the parts for the assembly of this popular

and reliable system. The haidware and the construction data
are included.

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, prices shown do not allow for V.A.T. Please add
10% to your order.

STEREO ic pecooer

HIGH PERFORMANCE PHASE LOCKED LOOQP (as in ‘W.W." July '72)
MOTOROLA MCI3IOP

EX STOCK DELIVERY
Specn. Separation: 40dB 50Hz—I5kHz. Distortion: 0:3%. |/P level:

560mV rms. O/P level: 485mV rms per channel. Input |mpedance 50k.
Power requirements: 8-12V @ IémA.  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 £3-40 post free + V.A.T

LIGHT EMITTING DIODE (Red)

Suitable as stereo ‘on' indicator. For above with panel mounting clip
and instructions. Only 29p -+ p.p. + V.A.T.

MCI3IOP only £2-77 + p.p. 6p + V.AT.

14 PIN DIL SOCKETS. [6p 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
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PRICES NOW INCLUDE VAT

SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audlo amplifier. Brand

new components
throughout. 5 sllicon
transistors plus 2

power output transis-
tors in push-pull. Full
wave rectification.
Qutput approx. 13W
r.m.s. into 8 ohm.
Frequency  response
12Hz—30KHz 4 3db.
Fully integrated pre-
ampiifier stage with
weparate Volume, Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Bensitivity approx. 40mV for full
output. Bupplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall size
3in high x 8in wide x 7}in deep. A.C. 200/250V.

PRICE £11-60 "2 ™

29p.

DE LUXE STEREO AMPLIFIER
265-240 Volte
Using heavy

duty fully
isolated
naina trana-
former with
full wave
rectification
giving ade-

quate smoothing
with negligible bum.

Vulve llpe up:—2x
LCL86  Triode Pcntodes.
1 <1280 as rectifier. T'wo dual potentiometers are

provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left aud right band channela can be
adjusted by means of a separate "‘halance’ control fitted
at the rear of the chassis. Input sensitivity la approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts miono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume leveis to be used with negligible diatortion.
Supplied completc with knobs, chassis size 11in. w x din. x.
Overall height including valves 5in. Ready buiit and
tested to a high standard. P’-ice ‘990' P. & P. 45p.

RECORD PLAYER BARGAINS

Mains models. All brand new in maker’s packing.
LATEST B..R. C109/C189 AUTOCHANGER UNITS.
With latest stereo/mono compatible cartridge £7-60 plue
50p P.
Gln’lrd 8P25 Mk. I with heavy precision machined die
cast turntable. & Carr

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge ''Colorcoat’
plastic coated ateel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,

[ 8P25 II and III, SL65B, AT60, etc., or B.B.R. C109,

C129, A21, etc. Black leatherette finish. 8ize 124in X
14}in x 3}in high (approx. 7}in high, including rigid

smoked acrylic cover). P, & P. 35p. NOW Only £4-95

LATEST ACOS GP91/18C Mono Compatible Cartridge with
t/o stylus (or LP/EP/78. Univera'\l mounting bracket.
£1-50. P. & P. 8p.
SONOTONE 9TAHC COHPAT[BLE STEREOQ CARTRIDGE
T/O stylus. Diamond Stereo LP and Sapphire 78. ONLY
£2-80. P, & P. 10p. Also available fitted with twin
Diamond T/O stylus for 8tereo LP. £2-80, P. & P. 10p.
LATEST RONETTE T/Q Stereo Compatible Clrlridu for
EP/LP/8tereo/78. 21-63, P. & P. 10p
LATEST RONETTE T/0 Mono Compmble Cartridge for
EP/LPNS mono/stereo records on mono equipment £1-80.
. & P 10p.

——————————————————————————————————————
QUALITY RECORD PLAYER AMPLIFIER MK II
‘A top-quality record player amplifier employing heavy
duty doubie wound mains transforiner, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 obm
speaker. 8ize 7in. w. x 3d, x 6 h. Ready built and tested.
PRICE 2440. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transforiner and speaker,

PRICE 25-85. P. & P. 50p

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 EVEN EASIER CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses
14 tranststors including Silicon Tranaietors in the first
five stages on each chanoel resulting in even lower noise
level with improved sensitivity. 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 fibre
glass printed circuit board, emart brushed anodised
aluminium front panel with matching knobe, wire, solder,
nuts, bolts—no extras to buy. 8imple ntcp by step
instructions enable any constructer to build an amplifier
to be proud of. Brief specification: Power output 14W

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finlsh enclosure with most
attractlve Tygan-Vynair front. 8ize 18in high
x10}in wide~ 6in deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter units and crossover. Max. power handling
10W. Avaijlable 3, 8 or 15 ohm impedance.

.
Our Price £9°25 curr. 705
CABINET AVAILABLE SEPARATELY

£4-85. Carr. 65p.

Also available in 8 ohm with EMI 13in X 8in. bLass

apeaker with parasitic tweeter. £7-18. Carr. 70p.

HARVERSON’S SUPER MONO AMPLIFIER
A super guality gram amplifier using a double wound fully
isclated mains transformer, rectifier and ECLS82 triode

NEW! POWER SUPPLY UNIT

200/240V A.C. input, Four switched fully anioothed D.C.
outputs giving 8V and 74V and 9V and 12V at 1 amp
continuous (1} amp intermittent).

Fitted insulated output terminalsand pilot lamp mlllca(or
Hammer finlsh metal case, overall size 67 x 3}° 23",
Suitable {for Transistor Radios, Tape
Amplifiers, etc., etc. Ready built and tested.

PRICE £5 3"

BLACK ANODISED 16g. ALUMINIUM HEAT SINES.
For TO3, complete with mica's and bushes, 8ize 2fin x
3in approx. 28p pair. P. & P: Op.

HIGH GRADE COPPER LAMINATE BOARDS. 8" x 67,
5for 55p. P. & P.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Glving 13 alternatives. Pri : 240V. Secon-
dary combinations: 0-5-10-15-20 30 ﬂa -40-60V  half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amp=s
full wave. 8ize 3inl, > 3}|n“ X 3inD. Price £2-10.
P. & P.30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V 8ec. 9-0-9 at 500mA. £1 P. & P. 13p.

Pri. 200/240V Bee. 12-0-12 at 1 amp. £1-10 P, & P. 13p.
Pri. 200/240V Bec. 10-0-10 at 2 amp. £1-65 P. & P. 30p.

GERERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from B.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Bolid encapsulation size 1§ x 1§ x {in.
Brand new — complete with instructions. Price
2l. P.&P.13p

8 REFERENCE ENCYCLOPEDIAS FOR ELECTRONIC

ENGINEERS AND DESIGNERS, covering hetween them,

transistor characteristics, diade and transistor equivalents.

Many thousands of up-to-date European types listed,
Diode Equivalents 80p

Recnrrl ers,

Transistor Equivalents 90p
Transistor Characteristics 2120
All three together 22-60
OST FREE
HANDBOOK OF TEA]IBISTOB EQUIVALENTS
UBSTITUTES

A must for sernoemen an(l home constructors. Including
many 1000’s of British, U.8.A., European and Japanese
transistors. ONLY 40p. Post 5p.

CENTRE ZERO MINIATURE MOVIRG COIL METER.
100iA for balance or tuning. Approx. size lin x lin
» }in., Limited number 88p. P. & P. 10p.

tode valve as audio amplifier and power output stage.
Impedance 3 ohms. QOutput approx. 3:3 watts. Volume
and tone controls. Chaassis size only 7in. wide ¥ 3in. deep x
6in. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completeiy wired and tested with good

quality output transformer.
£3-30 P&7

r.m.s. per ch linto 5 ohms. Frequency response 4- 3B

12-30,000Hz. Sensitivity better than 80mV into 1M Q.
TFuli power bandwidth + 3dB 12-15,000Hz, Bass boost
approx. to + 12dB. Treble cut approx. to ~I6dB.

Negativc feedback 1843 over main amp, Power require-
ments 35V at 1-0 amp. Overall size—12" wide x 8" deep
« 21" high.
Fully detalled 7-page construction manpual and parts list
free with kit or send 18p plus large 8.A.E.
PRICES AMPLIFIER KIT, 211-55 P. & I. 18p.
(Magnetic input components 33p extra)
POWER PACK KIT, #£3.30 P.&P. 33p.
CABINET, £8-30 P. & P 33p.
(Poust Free if all units purchased at same time). Full after
sales service. Also avrilable ready built and tested,
228-10. Post Free.
Nole: The above amplifier is suitable for feeding two
mono sources into inputs (e.g. mike, radfo, twin record
decks, ete.) and will then provide mizing and fading
facilities for snedium powered Hi- Fi Discotheque use, elc.

38-VALVE AUDIO
AMPLIFIER HA84 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chaasgsis, aize 741n w. x 4in. d. x

OUR ROCK BOTTOM
BARGAIN PRICE

LOUDSPEAKER BARGAINS
5in 3 ohm 21-05, P. & P.15p. 7 X 4in3ochm £1-18, P. & P.
20p. 10 x 6in 3 or 15 ohm £1-90, P. & P. 30p. E.M.I.
8 x5in 3 ohm with high flux magnet £1-62, P. & P. 20p.
E.M.I. 13} x 8in with high flux ceratnic magnet with
parasitic tweeter 3, 8, or 15 ohm £3-50. P. & P. 30p.
E.M.I. 13 x 8in, 3 or 8 or 15 ohm with two inbuilt tweeters
and crossover network £4-65. P. & P.
EMI CERAMIC MAGNET HEAVY DU’I’Y TWEETER.
pprox. 3}in. Av. 3or 8or 15 ohms. £1-85 plu- 15p p. & p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohin.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £7-50.
£7-50, 35w £9-35, P. & P. 40p each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

22-70. P. & . 25p.

12in “RA" TWIN CQNE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 ohm, £2-45. P. & P 30p.
35 ohm SPEAKERS 8". ONLY 70p. P.& P
“POLY PLANAR WAFER-TYPE, WIDE RA]IGE
ELECTRO-DYNAMIC SPEAKER
dize 11fin x 144kin X 1 in deep. Weight 190z.
Power handling 20W r.m.s. (40W peak). Impedance
8 ohm only, Response 40Hz-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without bafle. Send S.A.E. for full details. Only
26:55 each. P. & P. 25p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in, wide. Our price 85p yd. length. P. & P. 15p
per yd. (min. 1 yd.). S.A.E. for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response  30-15,000Hz. Matching
Impedance 8-16 ohms. Easily converted for mono. PRICE
23:30. P. & P. 15p-

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE £1-18. P. & P. 10p.

Guitar models:

43in. b. Incorporates ECCB83,
! EL84, EZ80 valves. Heavy
duty, double wound maine
transformer and output trans-
former tched for 3 ohm
spraker. Separute 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 lends extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £5-50, P. & P.35p.

e e e
BRITISH MADE SOLID STATE ALL SILICON STEREQO
AMPLIFIER. 15 watts rms per channel output. Fre.
res. 20Hz to 20KHz. Suitable for magnetic or ceramlc

pickup tape mic., etc, built-in switchable scratch
filter, rumble filter and loudness control. 60 tn/m slider
controis for bass, treble and volume., 10 way push

button function, selector switch, Thls 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 attractive contemporary style teak cabinet. Size
164in. X BHn X d4iin. Makers’' recommended price
246 36.incl. V.A.1. Our price (while stocks last) $85-78
lus 75p P. & P, Bend 8.A.E. for full details
o( Aneclﬂcnllon

10; 14 WATT HI Ft AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
LELS48 in push-pull.
Super rcproducnon
of both music and
speech, with negli-
gible hum, Beparate
inputs for mike and
gram allow recorde
and announcements
to follow each other
Fully shrouded section wound output transformer to
match 3-15Q speaker and 2 independent volume controll,
and separate bass and treble controls are provided giving
good lift and cut. Valveline-up 2 EL24s, ECC83, EF86 and
EZ80 rectifier. 8imple 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 $12-10,
P. & P.60p.

Open 9-5.30 Mon, to Fri, 9-5
Sat, Early closing Wed. 1 p.m.

A few minutes from South Wimbledon
Tube Station.

HARVERSON SURPLUS CO. LTD.
Dept. PE, 170 High St., Merton, London, S.W.[9 e.01-5403985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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“YAMABISHI” VARIABLE
VOLTAGE TRANSFORMERS

All models—
Variable output

Excelient quality at low cost.
Input 230v.
0-260v.

50/60 cfs.

MODEL $-260
GENERAL
PURPOSE

BENCH

MOUNTING

2 p:
“9 40amp. .....
‘ MODEL
$-2608
Panel mounting
-lamp .... £7.00
2:6amp .... #8.05

Carriage and
Packing Extra

AUTO TRANSFORMERS

0/115/280V. Btep up or step down. Fully
shrouded.
80w 22:10 P.& P.18p
150W 2270 P. & P.18p
300W 2380 P. & P.23p
500W 2528 P.& P.33p
1000W 2760 P.& P.38p
1500W 21020 P.& P.43p
2260W 217.25 P. & P.50p
5000W 236-00 P. & P.£)
MCA.220 AUTOMATIC
VOLTAGE
STABILISER
Input 88-126V  a.c. or
176-280V a.c. Output 120V
a.c, or 240V a.c, 200VA
rating. 211.97, Post 50p.

(SEW] GLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL AUTHORITIES, ETC.

Over 200 ranges in stock—other ranges to order. Quantity discounts available.

Send for fully illustrated brochure.

P8.200 REGULATED P.8.U,

8olid state. Variable output
5-20V d.c. up to 2 amp.
Independent metersa to
monitor voltage and cur-
rent. Output 220/240V.
a.c. 8Size 7¢in. X 5Hn, x
3jin. 218-95. Post 25p.

P§.1000B REGULATE—B
POWER SUPPLY

Bolid state. Output 6, 9
or 12V d.c. up to 3
amps. Meter to it

current. Input 220/240V
a.c. 8ize 4in. x 3fin. x
63in. £11-97. Post 25p.

230V/240V SMITHS
SYNCERONOUS

GEARED MOTORS

Bullt in gearbox. All brand
new and boxed. 30 RPH

CW; 2 RPH CW: 20 RPH
CW; 2 RPH ACW; 30 RRH
CW. 50p each, Post 12p. ~

POWER RHEOSTATS

High quality ceramic construc-
tion. Windinge embedded in
vitreous enamel. Heavy duty
brush wiper. Continuvus rat-
ing. Wide range available
ex-stock. Bingle hole fixing,
tin «tia. shafts. Bulk quaati-

ties available.

25 WATT. 10/2.:/.:0/]00/200/000/]000 ohmas.
#5p. P. & P.

50 WATT. 1012.)/‘)0/100/250/.!00/I(I(IO/ 2300
or 3000 ohms. £1.85. P

100 WATT. 1- .:/10/‘2.)/50/100/2.:0/600/1000 or
2500 nhms. 21.95. P. & P.

240° Wide Angle 1mA Moters

2397
24-97

MW1-6 60mm square
MW1.8 80mm square
Post extra

230 VOLT A.C.

50 CYCLES
Brand new. 3 sets of
changeover contacts at
5 amp. rating. B50p each.
Post 10p (100 lots 240)

Quantlities available.
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TYPE 8W.100 100mm x 80mm Fronts Type MR.85P. 4tin. x nin. Fronts Type MR.38P. 1 21/82i
24:15 — o L p200mA ... £2.95
2395 - 300mA £2-25
23-95 A S00mA . 22-25
£3-90 " , | 7a0ma . 22:25
£3-70 1 1 amp. .. 2225
£3-60 2 amp. .. 22:26
£3-80 3 . 22:25
2360 | 5 amp. d.c. .. £3:60 - £2.25
£3-60 | 300V a.c. . 2370 22-25
£3.60 | VU Meter ... £4:30 '50uA. £2.55 £22-25
| 50-0-50u. . 22-50 22-25
Q0uA....... . 2245 £2:25
Trpe8D.830 82:5mm x 110mm Fronts 100 0-100uA SOONEYC I . g-;g ::.g:
T} - eter Im . ,
R oo = 10 |5 500uA 30 VU Meter ... 5001 22.25 T 29.95
i i 100mA £3-10 0000 aO(JpA 2390 | 1 amp. a.c £3.90 | 500-0-500uA . £2-25 £22:25
i ) [ 500mA £3.10 5amp.a.c.* . £3.90|1mA ....... £2-25 £22-25
1amp. . £3.10 10 amp. a.c.*  £3.90(1-0-lmA .... 2226 .25
5 amp. £3.10 |9 20 amip. a.c.* £3.90(2mMA ... £2-26 22:88
10 amp. 23.10 30 amp. a.c.*  £3.90 OomA £2-25 £2-30
5V d.e. £3.10 10mA £2.25 £2.30
10V d.c £3.10 20T £2-25 £2-30
S e $3.10 | 50mA £2.25 £2.30
50V doe. .... 23.10|Type MR.52P. 2{in. square Fronts. 100mA £2.25 | 8 Meter 1inA. £2:30
300V e £3.10 50124 10V d.c. £2.50(150mA ... .. £2.25 | VU Meter ... 22:65
15V a.c. .. £3-80 20V d.c. £2-50
300V a.c. £23.30 50V d.c. .... £2:50
VU Meter 23.50 300V d.c. 22-50| Type MR.45P. 2in. square Fronts.
5 15Vac. . 5 amp.
300V ac. ... 10V d.e.
x 86mm Fronts 8 Meter ImA. 20V d.c. 2249
........ £3.05 | 500mA £2.90 WU o sovde. ... 2240
50—0-50;1,« £3.06 | 1 amp. £2-90 Ajample 300V d.c. £2-40
5 amp. 22.90 5 amp. a.c.* . 15V d.c £22.40
10 amp £22.90 10 amp. a.c.* 300V d.c. 22.40
Vde . 22.90 20 amp. a.c.* S Meter 1miA . 22-50
20V d.c. 22-90 30 amp. a.c.* £2.50 VU Meter ... 2270
50V d.c. ... 2280 1amp. a.cv . £3-40
300V d.c. 22.90 5 amp. a.c.* . 22.40
15V a.c. £3-00 . . 10 amp. a.c.”
300V a.c. 23.00 | TYPe MR.65P. 81in. x 34in. Fronts 20 amp.
VU Meter 2316 [00uA . ... ... 23-70,; 10V d.c. £2-60 30 amp. a.c.* 22-40
50-0-50uA £23-156 | 20V d.c. . 2260
A 50Vde ... £2:60
Type 8D.460 46mm x 69-6mm Fronts loovde ... 280« SEW' BAKELITE
£280) 1amp iivee .\l 58|  PANEL METERS
3(","';"1’ 150V ae. 1 5:0 Type MR.65. 8¢in. lqnuo Fronts.
oV 300V a.c. 2280 1amp.
Qov::l'c' . 500V a.c. ... £2:80 3 amp.
- < B Meter lmA. £2.88 15 lan. .
50V d.c. VU Meter ... £3.70 30 amp.
300V d.c. 50mA a.c.* .. 2260 50 amp. .
15V a.c. 100mA a . 22.60 5V vd.z:. .
100mA £8.60 | 300V a.c. 200mA a.c.” . £2-60 ég\‘, :}g
500mA ... £2.60 | VU Meter ... DAL o :ﬁ:% B e $5.60
. £2.80 150V d.c. £3-60
10 amp. a. c = £2.60 300V d.c. . 22
20 amp.a.c.* £2.6050uA 30V a.c.* i
30 amp. a.c.* £2:60 80V a.c* ...
1 150V a.c.* o
300V a.c.* ..
500mA a.c.* . 2

\ HSEW" EDUCATIONAL

n, square Fronts,

T T LTI 3
8828232228022

1 amp. a.c.* .
5 amp. a.c.* .

Speed Control,

Post and Packing

15p per Kit.

Complete  with AT63—Psychedelic
comprehensive, | 3 Channel, £14-55.
easy to follow | HF81—Radio, £3.38.

instructions and
covered by full !
guarantee.

8p 25.70.

AT56—2,200W Triac Light Dimmer
Speed Control, £6.90.

AT60—Psychedelic
Single Channel, £7-80.

HF65—F.M. Tranamitter £2-70,
HF75—F.M. Receiver, 22.88,
HF310—F.M, Tuger Unlt, £15-31,

NT300—Professional Stab.

Light Control,
a.c./d.c. to 6V, T3V or

Light Control, £4-50.

N
2 X 18V d.c. at 24, £4-80.
N

Practical Electronics

Stab., 12V Unstab,, £6.15.

Supply 2 x 30V, 224, £12:51.
NT305-Transistor Converter 12/15V
NT310—Power Supply 240V a.c. to

T315—--Power Bupply 240V a.c. to
4:5-15V d.c., 500mA, 2957,

Power

v d.c.

FOL

METERS 10 amp. a.c.* g
& 20 amp. a.c.* g
| Type  ED.107. Sixe|" 0 e o
overali 100mm X 90mm 50 amp. a.c.* $
1] " N
SEW x 108mm. 5 VU Meter ... 23
A new range of high 50mV d.c. ... ¥
EDGEWISE METERS quality  moving  coll 100mV d.c. .. 22
| instruments ideal
Type PE.70. 3 17/32in. x 1 15/8%in. x for  achool  experis
21in. deop. ments  and  other|pyn, g.gg §0mm square Fronts
£3-75 (500UA . ... ... £3.20 bench applications.| o o £3.
2360 | 1A 23.20 3in. mirror scale. The|? ‘:) SOLA .. £3.40
H-GO ¥ aezoasa *20 | ieter movement in easily accessible to "gb A 4. © $3.40
100 0 1004 . 235 300V a.c £3.26 | demonstrate internal working. Available i 4 23.30
Q00uA . ... ... 23. 40 VU Meter 23.85 in the following nnges:lov 4 £3.06 _
20V die. ... ﬁ%
* 50V dec. ... 7 ?
M_?\éING ;\I}g(’::m SO gado | doov e T |GG e
A HERS M L|10-0-ImA ... 2596 | Dual range
LLo 1Ade. ... 500mA/5A d.c. £7-00 .. £8:00 300V ac. ... £3.00
Please add postage SAde. ... 5V/50V d.c. . £700|5 amp. d.c. .. £3.00 | VU Meter £3.70
|
| | AF20—Mono Amplifier, 24.80, HF325—De-Luxe F.M. Tuner Unit, |
AF30—Mono Pre-Amplifier, £2-81. £24-12, A o
‘ AF310—Mono Amplifier £5.91. HE330- Btereo Decoder for use with | | SN S-A-E. for new B-page
AT5—Automatic  Light  Control, HF310 or HF325, £9-96. list of Semiconductors
.58, | HF395—Aerial Amplifier for AM/
AT30--Photo Cell Switching Unit, F.M. bands J, 1§ and 111, £1.77, and Valves
| ' £6.70. ! GP310—Stereo Pre-Amp to use with !
. AT50—400W Triac Light Dimmer -; AF310, £21.27, . |
| 9peed Control, 24-80 : (vz?ciio—!—”’l‘;smolo Unit for guitars, ALL PRICES ARE
' AT55--1,30 OW Triac Light Dimnier NTlO"—Powér Supply 100mA 9V EXCLUSIVE OF 10% V.A.T.

ALSO SEE
LOWING PAGES
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GUS GW.SMITHECO @aoo)

TS60 POCKET

HIOKI MODEL 700X

LB3 TRANSISTOR TESTER

BELCO AF-5A SOLID STATE SINE

i =5 profection.  Mirrur scals Prupjupu. Operates frou Ao e T TRen0.N | em—————
Ratees] M 1sv, a0, o] g d Square 1R300 e =
' HO-6] 12 LSS f6] )2 /m/m/ 4V battery. Cuoniplet
L 1“?"0“ ‘1’05\\ Rt 120/300/500/ 12003 . AL St el mnsHr e U, (OTOMI q.
15 0N (1000 SOYETTY) g HlED Gl 4 10dB (10 K vhrus) .
Va3 1:2{30/60/ 150/300 d E P y 1
[(R AWN . ) b{,:{/(’,l(:(,(’ {80/120/300, £3-85. Post 20p. Operation internal 1 ‘ . .f
D.c. Current [50mA. Reviss 5 (n\/l/h/w/hu/l 500300 A — | batteries.  Attrac-
tanee (00K ohms. i Lo K 00K DEL 44 tive 2-tonc  case
e anip. . 2K[200K/ MO 9A IN o tone ca
2 Megf20 Meg ol *0 ta CIRCUIT TRANSIS- 41iD 23 i 23 P
il £1350. Post 20p. TOR TESTER e
.
AUDIOTRONIC MODEL ATM.1 Checks true ac Deta
Tap value 1,000 o.p.yv. infout. Chiecks Icho. CI-5 PULSE OSCILLO-
pocket multinteter. MODEL C-7080 EN Checks diodes infout SCOPE
T 0/L50{250 - ki frore - Checks  BUR, te. S Ry
o and) A(‘,‘ / l,om(:::.“ u(.’m} |\|||||ol sl “:m NI 10 200 i“) For display of pulsed ad k‘til
- ! T ot perivdic  wavefarms In WY
rrent TmA 0/0 95125/ 1030/ 50 Theo (-3000uA lectronic cireuitsV ERT N
100t A 000/5,000% .. 0 J01240V ac. operation. £17-50. Pust 25, | clectronic circuits V ERT. e
Reistince: 0/150 K ohms. /"0/ ‘)0/1 000/5.000%" A, o and ot U1 OMHZ g R
Decibels: ~10 to +224B. o/.;o;n/1/10/100/.00..‘1,«/ \‘uslll.(l\\;;:y at I(g({kj!z %&
R e 10 amp. d.c. 02K [200K | MODEL U4311 SUB-STANDARD R M P Haa st
§ te st leads. B x o
£2°60. Post 1oy _0‘;(')'21.3 aoan MULTI-RANGE VOLT AMMETER 500kilz. Senmitivity at
2 AU S'CIHIU\I'.Y 330 ohms/ 100k Hz, V' RMBfmm.
£213-85. I'ost 35p. Volt a.c. andd d.c. Accur- 0-3-20; Pre-set trigrered sweep 1-3,000usec. :
L acy 053% d.c. 1% ac. free running 20-200,000Hz in nine ranges
[ O Lkl Scale length 5o, Calibrator pips.  220mue X 3K0mm - X
New style 20,000 370 WTR MULTIMETER ?ﬁ‘;g%g‘/’faﬂ/‘m’,{}” 34 Ty [ SEpR0 e CIEii:
fl)l'lﬁi:"'wm |’°°"'e; Features ‘10%00 CSYI"OS‘ 750mA[1-5/3)7°5 amp. : . :
-
:Ol”,(l’((/.'%‘;ll(;o‘/) 2 - Pt 510130 /230500 ‘;Oco }‘;{{]f“r(lﬂwlﬂdlll 0] TO-3 PORTABLE OSCILLOSCOPE
d.e i 5 — traqaq 1,000 b . - P
1,000V ac. S0pA ‘ amp. a.c. 075/ 8intube, Y wnp. Sensitivity
250, BR/B ..f:g/umm. —20 to 22dB. 0/2 -’/10100/ ’00/ 300/ 1,000V 750mV/1-5/3[7 0-1V p-p/CM. Bandwidth
£3-75. Post 20p. 0156, o 0 75/150/300/750V d.c. 0] 1-3cpe-1-5MHz. Input
/-Jm';l:p\/l/éﬂl H0mA /11 ;g?;q;//;dz//g/]d{’/llﬁlsﬂl imp. 2 meg Q 23pt* X amp
— bl 40 a.C. enditivity Y - oM.
MODEL TH- 12 8/100'“\{1,(10 03‘1‘}lll~_ lil e Automatic cut out. Supplied commplete with !;::ﬁ:]"l‘,‘i::'i‘h ?':Xpsg()&/c(lll’,
20,000 0.1 —l'_":)h-l‘i)'l)dli/. g :‘15'/ .)ll“o;l'ﬁlr';’r(l): LALS ;e‘bst I?,s{:lsst. rl(;))allll)tl and test certificates. | Input imp. 2 meg O 200k
tection. . 20p. Titme base. 5 ranges licps-
0/0-: /0/ 300kl z. Syuchronmalmn
1 -‘)0/10 0/25 0/1 000\' 1nternalfexternal. llluminated scale HOmm
d.e 10/50/25 a.c. | TE-85 VALVE VOLTMETER x 205mm X 330mm. Weight 15iIh. 220/
5/250mA d.c. 0/3K/ KAMODEN 72.200 28 ranges. D.c. voits 240V a.c. Supplied brand new with o
30K/300K/3 mex. —20 lo MULTITESTER 15-1,600V  a.c. volts boak a';j-;.so'pp(l;rr ~50;; ¢
Z;“é’%“‘p i High sensitivity tester. 1:5-1,500V.  Resistance 2 ’ :
-97. ost 15p. 200,000 o.p.v. Overload up to 1,000 megohus. a
protection. Mirror scale. 200/240V r a.c. opera- RUSSIANOSC(I:I%‘!}‘&%%géE BEAM
Ranges: 0/0-06/0-3/3/30/ tion. Complete  with
RUSSIAN 22 RANGE MULTIMETER 120/600/1,200V d.c., 0/3] probe and Instructions. 5MHz Pass Band. Sep-
Modei U437 10,000 O.7.V 12/60/300/11,200V  a.c. £17-50. Post  30p. arate Y! and Y2
A first class versatile ’(‘ 0/fiuA [ 1-2mA | 120mA | Additional probes avail- amplifiers. Rectangular
instrument manufactured in 600mA /128 d.c. 0f12A able: R.F. £2-12; U.\. Sin x 4in C.R.T. Cali
U.8.8.R. to the highest ac. —20 to +63dB. 0/ brated triggered sweep
standards.  Ranges. 2:5/10/ 2k 200k Q [2MQ /200 from 0-2ufsec to 100
50/500/1,000V  d.c. 25/ MQ. £16:95. Tost 30p. milli-sec per em. Free |,
1250/500{1,000V a.c. KAHODEN HM720B running time base 50 |
:)03 \;.lll:r(‘nl logu \/tl/lﬂl YET VOM Hz-1MHz. Built-in |
mASLA. esistance 1 t; >1 MO ¥ 3
300 olions/3/30/300K [3n Q1 TMK LAB TESTER e oD a1 12 3/ 10/307 Lime base callb et e LB
Couiplete with batteries. 100,000 0.7.\v 250{1,000V d.c. 0/ 1075 Supplied complete with \‘J
test leads, instructions and tlin seale buzzer 0/1,000\" a.c. Of all acceasories and instruction tanual
sturdy steel carrying case. short circuit check. 51250MA  d.c. £87. Carr. paid.
OUR PRICE £5-87. Post 25p. Senaitivity : 100,000 +62d1. n/.,k/)(lk/a(mk/
OPV d.c. 3/Volta.c. SMQ/500M Q. MODEL AT201
.e. volts: 03, Post 30p. DECADE
HIOKI MODEL 730X 10, 50, 250, 1000\, ATTENUATOR
30,000 0.P.V. Overload pro- 3, Frequency range
tection.  6/30/60/300/600/ 00, | 000\ n ¢ current: 10. | TE-40 HIGH SENSITIVITY A.C. 0-200k Mz
1,200V d.c. 12/60/120/600/ A, 10,100, 500mA, 25, 104. Resistance: | VOLTMETER Attenuator0-111dH8
1,200V ac. 60uA/30mA/ 1K, 10K. 100K, 10 meg. 100 meg. Decibels: 0 148 step.
300 mA. 2K/200K/2 meg. — 10 to +494B. Plastic case with carrying meg. input 10 ranges: { Iinpedance 600
:?1‘6 ;l? lrto +63dB. handle, size 7linx82inx3}in.  £18-85 01/00?/1/3/1/3/10/30/100/ | ohms. Max. Input power 3Bm.
. Post 15p. r.&P 300V. K.M.8. deps.- Hefs. Size 180mm X Yo X Himal
Decibels —40 +~»0~1" £12-50. Post 37p.

MODEL PLA36
20kQ/V de. 8kQ/V
irror seale.

1120/ GO0\

ModeiS-100TR MULTIMETER /TRANSISTOR

TESTER. 100,004 0PV
mirror scalejoverload prolec-

Bupplied brand new completa
with leads and instructions.
Opernhon 230V. a.c. £17-50.
Carr. 25p.

ARF-300 AF/RF
SIGNAL GENERATOR
All transistorised, coni-
pact, fully portable. AF
sine wave 18 Hz to 220

. 330/ 120/600V tion.  0/0-12/0-6/3{12/30/ 120/ -
nee | SOEESA 0OV (L.c. 0/6/30/120/800V a.c. 3‘0‘1{‘13{’%’?‘1}):%[‘ 117 F.ET. ELECTRONIC | K|z, AF square wave
60001A. 100K/ 0/ 12/ 6004 [ 12/ 300maA /12 tereeert 18 Hz to 100 K Hz. Out-
L Meg/l0  Meg@ ; Le 0710 K/1 MEG/100 SRR e put  sinefsquare 10v.
—20 to +4idB. £6-97. Post 20 ta 4+50dB. 0-01-2 e '"4!'1'"- - ran P-P. RF 100 KHz to
- 3 ° . Large 4lin mirror scale. > MH: t o
1:' ’{{a}',mml,rl Le'.ﬂe‘ Size diin X 43%in X 27in n?;]xit‘rd\:inlx' O“O;‘;::atilo‘n
OICECED iy, (0 &I Do volts 0.3-1,.200% 290/940v, AC. Complete
MODEL 500 30,000 O.P.V. Ico. Complete with battrries Ac voltx 3-300\V KoM, 20/240v. AC. 1
8 5 q 1ts 3 -30 RIS with instructions and
with  overload  protection fnstructions and leads R0-800V PP DL ade. £99.95. Post 50
mirror scale 0/0°5/2:3/20/25/ £13-50. Post 25p. Current 0-12-12MA. Ke- leadds. £29-85. Post H0p.
100/250/500/1.000V d.c. sistance up to 2,000M ohur Decibels — 20 to
0/2:5/10/25/100/ 230/ 500/ Fatdh Complete with leatsfinetructions, | TE;20D RE SIGRAL GENERATOR
!.000\ a.c.  Of50uAl5/50f £17.50. P. « P. 20p. ccurate ;'e range 8ig
500mA. 12 amp.  d.. LB4 TRANSISTOR TESTER '1"3(') o Mﬁ‘;‘e"gﬁ
O/60JK /6 Meg./50 M . . . 2 Ze balls 4
cbiob. Post 5:.!1.‘ Meesd [reste[lNIGOENL NEans e thes: MODEL L-55 FET 6 bands, Directly call-
Leather case £1-75. Audio indication.  Operates V.0.M. brated. Variable R.F. at-
on two 1-3V batteries. tenuator  audio  output.
Complete with allinstructions. Input  impedance 10 Xtal socket for ealibration.
meg ohs, - 0/0-3/1 2/ 220/240V a.c. Brand new

30/120/600V d.c. 0/3/12/
60/ 120{600V a.c. 0/120uA
J120mA d.c. 0/ IK/I00K/
10 meg/100 meg ohins
£15-97. Vost Zip.

with instructions. £17-50.
Carr. 37p. Size 140mm X
216mm X 170nun.

etc.
£4-50. 'ost 20p.

U4312 MULTIMETER

Exirenely sturdy instrument

KAMODEN HM-350 TRANSISTOR TESTER

for  gencral electrical nse, TE22 SINE SQUARE WAVE AUDIO

\2 High quality instruent GENERATORS

3 .-’/30/'»0/1.}0/‘100/ to test Reverse Lvak KAMODEN HMG-500 INSULATION RE- | Sine: 20c¢/s t
500/90L\ d.c. and 75 1 current and D.C. curvent. SISTANCE TESTER 200 kefa oon 4
0/0-3{1-5/7- .:/.50/50/1.,0/ nm/ Amplitication factor of Range 0-1,000 bands.  Square:
HO0/HOBOV a.c. NPN, PNP, transistore, Meguhms, .)UIJ Volt. 20cfs to 30 Kefs.
0/300uA[1-5/6{15/60/150 dlo(hs NCR's, ete. 47 X Battery operated. Qutput  imped-
BOOMASL-5/6 amp. . 41”7 clear scale meter. Wide  range clear ance 5,000 vhins.
0/1-3/15/60/150/600M A/ Operates from internal meter 43" X " LORSIH0V a
1-3/6 amp. a.c. 020002 /3k/30k (2. Accuracy batteries. Culnplete with Comniplete with de- Supplied  brand
Knife edge pointer, mirror seale. Corplete instructions, Jeads and luxe carrying case, new aml guaran-

teed with instruc-

carrying handle. £12-50.
tion manual and leads.

Post 30p.

batteries, instructions.
£19-985. Post 30p.

with sturdy metal carrying case. leads and

instructions. £8-50. Post 25p.

£17-50, Carr. |
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LS GW.SMITHECD(rano)LTD

UNR 30 RECEIVER

4 Bands coverlng 550k1z-30MHz
BFO_ Builtin Speaker 220/240V
a.c. Brand new with imstructions.

OUR £15 75 Carr.

PRICE 37p
UR-1A RECEIVER
o IR

4 Bands covering 530k Hz-30M Hz

FET, 8 Meter. Variable BFO for
888, Ruilt-in  Speaker. Band-
spread. Sensitivity Control. 220/
240V a.c. or 12V doe 121 x 4¥in
X 7in.Brand new with instructions.

OUR £25.00 Carr.

PRICE 37

SKYWOOD CX203
RECEIVER

00060000,

Solid state. i bands covering 200

420kHz and
IMununated  slide  rule  dial.
Bandspread. Aerial tuning. BFO,
AVC, ANL, "8 meter. AM/CW/
88 B. Integrated speaker and
phone wocket, 220/240V a.c. or
12V d.c.8ize 325 x 268 x 150mm

085 to 30MHz

Complete with instructions and
cireuit

OUR Carr.
rrice £32°50 &

LAFAYETTE HA-600
RECEIVER

p—

.

General coverage 150-400kHz,
530kHz-30MHz. FET front end,
2 mech. filters, product detector,
variable "BFOQ, noise limiter, &
Meter Bandspread RF  Gamn
15in x 9%in x 8}in 18 Ib. 220/
240V a.c. or-12V d.¢. Brand new

with instructions

rrice £50°00 &
TRIO 9R59DS
RECEIVER

4 bande covering 550k Hz-30MHz
continuons and electrical band-
epread on 10. 15, 20, 40 and 80
metres. 8 valve plus 7 diode
circuit. 4/8 ohm outpu( and phone
jack. SSB-CW. ANL. Variable
BFO. B eter. Sep bandspread
dial. IF frequency 445kHz audio

output 1 5W. Variable RF and
AF galn controls 115/250V a.c
Size:  Tin x 13in x 10in  with
instruction manual

OUR £49. Carr,
PRICE Paid

FULL RANGE OF TRIO STOCKED

PREVIOUS PAGES

718

EM! LOUDSPEAKERS

Model 350 13in X
8iu with single tweeter
jcrossover. 20-20,000
Hz. 15W RMS. Avail-
able 8 or 15 ohms.
2725 each. P. & P.

450, 13in %
8in with twin tweeters/
crossover.  53-13,000
Hz. 8W RMa3.

umlahle 8 or 15 ohins,
3.82 eachi. P& P 25p.

SPECIAL OFFER!

STEREO

SPEAKERS
Matched pair
of  bookshelf
speakers. De
tuxe teak
veneered  fin-
ish. Bize 14§
in X 9in X 7%
in. 8 ohms. 8W
M IHW
peak. Cotn-
plete with
DIN lead.

£12:95 &

50p
HA-10 STEREO HEAD-
PHONE AMPLIFIER
All  silicon
transistor
amplifier op-
erates from
magnetic,
ceramic  or
tuner inputs
with twin stereo headphone out-
puts and separate voiume con-
trole for each channel. Operates
from 9V battery. Inputs 5MU/
10OMU. Output 50MW

price £5°9

PRICE
MP7 MIXER
PREAMPLIFIER

phone
Enuls
th
dividualgain
contrals ennbllng complete mixing

| OUR
PRICE

P. & P,
20p

facilities. Battery operated.

9hin x 5in x 3in, Inputs Mics:
A X 3mV 50K 2 x 3mV 600 ohm,
Phono meg. 4mV 30K. Phono
ceramic 100V 1 rueg. Output
250mV 100K .

OUR £8 9 P. & P.
PRICE

1021 STEREO
LISTENING STATION

For balanc-
ing and
gain  selec-
tion of loud-
spke.  with
additional

facility  for
stereo head-
phone switching. ¥ gain controls,
apeaker on-off slide awitch, stereo
headphone sockets 6in x 4in x

oul £2.2 P. & P.

OUR
PRICE 20p
HAND HELD 2-WAY
WALKIE TALKIES
2 channel 300mwW
£52°5 Powt 500

3 channel 1W

£71-25

Battery operation Volume and
aquelch  controls. Call hutton
and press tu talk button. Tele-
Acopic aerial. Complete carrying
cases. 100mW £24:95 pair. Post
50p.

(Note: anence required for opera.
tion in UK

Pair.
Post 50p

A

ACR14 BATTERY MAINS
CASSETTE RECORDER

Portable twin
track inono
recorder  with
automatic
recording level
control. Ruilt
in Bpeaker.
Earpiece
aocket. Input
for radio or
record player
Faat forward and rewind.
500mW . 220/240V a.c.
operation.

OQutput
or 6V Jd.e.
Complete With remote
control microphone, maina lead,
earpiece and batteries.

GWS

PRICE £10 5 i &P

Sportsman AM/ FM
Portable Radio AR1000

5 wavebands
covering A.M.:
535 1065k Hz;
F. 88
IOSMHz ALR:
108 135M 11z
P.B. 147-
174MHz; W.B..
162:5MHz Lnrge
horizontal  slide |;
dial with logging
scale. Slider
volume and

7 section tele-
M. and built in

aquelch controls.
scopic aerial for F.
ferrite bar for A.M. A F.C. 3n
apeaker. Karpiece socket. (reen
leatherette covered cabinet with
metalside panels. &ize 152 X 79 %
219mm. Battery/iains operation.

OUR £11 .5 P.&P.

PRICE 35p

AMR-9000 GLOBAL
AM/FM PORTABLE

10 wavebands
b covering A M.:
0356-1606kHz;
Lw.. 150-
380kHz: M.B.
1 6-4-0MH
q4.W,1: -~
8:0MHz:
SW.2: 80-
1-6MHz:
8.W.3. 16-24MHz. P.8.B.1: 30-
50MHz;, PR B.2: J48-174MHz;
F.M. 88-108MHz: A.J.R.: 108
136MHz. Features time zone map
and timing dial. Large clear scale.
Teleacopic aerial and bwlt in
aerial. A.F.C.on F.M. 6in x 4in
speaker and personal earpiece.
Battery/maina operation Bize:
345 x 133 x 305mm
OUR £36.0 P.&P.
PRICE 50p

STEREO HEADPHONES
L8H20. Individual =N
volume controls. /I\ \
Stereo mono awitch.
ohms 40
19,000Hz,

£3:50 p. & p.30p

L8H30. Open back
type. Individual
tone and volume
controls. & ohma.
30-20,000Hz.

£5'50 p. & p.30p
L8H40.
apeaker
Individual  velume
controls. 8 ohmu.
20-20,000Hz.

£695p. & p. :wn

L8H60. 3in speaker

Two way
syatem.

units. & ohmy
20-20.000Hz. Com-
plete with

zipped
carrying case g

£850 p & p.30p

LQH400. 4-channel
dynamic head-
phones. Each ear-
piece has 4 driv
units.  Twao atereo |
jack plugs fitted to
leads. 4-32 ohms.
20-20,000Hz.

€995 . &P s0p

IOTRONIC s

ACD660 STEREO
CASSETTE DECK

A

beautitully
styled 4 track stereo

deck with an outstanding
specification offered at a remark-
ably low price. Incorporaten a
hest of features including switch-
able noise tilter, normal/chrome
tape selector, twin VU meter,
slider "record/playback level con-
trole, front panel headphone
socket, recording indicator lamp,
phono/Din  line input sockets,
3:5mm mike input sockets, etc.,
ete. Frequency response 100-
8kHz (100-12kHz CrQ92). 8/N
—45d 1. Crosstalk  — 45dB.
Beparation —35dB. Noise limiter
—64B at 10kHz. Complete with
vhone connecting leads.

s £39°50
AUDIOTRONIC

Carr.
Ins. 509

DOLBY ‘B’ NOISE
REDUCTION UNITS,

Reduce tape hiss by 3dB  at
60011z, 6dB at 1200Hz and 10dB
for all frequencies above 3000Hz.
Bize 16}in x Bin x 3jin. a.c.
00/250V2.

PROCESS TWO

For use with cassette and tape
recordera. Freq res. 30Hz-
20kHz—2dB. Off tape monitoring
Switchable iultiplex filter. Two
Dolby calibration meters. 8/N
better than 70d B
Supplied with test
t&pe a8 required

PRICE £34 5

cassette or

P.&P.
50p

Attractive black and silver finish.
12V neg. earth. Blider controla for
Volume, Tone and Balance.
Charinel setector button with red
pitot lammp.  Cumplete with
speakers, mounting brackets and
inatructions

7 ONLY£12:50"5°

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

PRIGE £8'95 "

50p

Can
with nost hi-ti

Push  button
track wselector
andilluminated
track indicators. Attractive

cabinet with black and silver trim.
Qutput level T50mV .

I.OVI NOISE 'I'APE CASSETTES

P.
CASSETTE TAPE HEAD CLEANER 30peach. P. &. P 5p.

AHP8D 8 TRACK
STEREO TAPE DECK
be  used

amplifiers

220/240V a.c.

P. & P.
50p, plul

GWS
Price

£11:95

AHPBA 8 TRACK
STEREO TAPE PLAYER

Incorporates built n -amplifiers
giving 44 + 44W r.me. output.
Pushbutton track selector,
tllnminated track indicatora, slider
controls for volume, balance and
tone. Attractive cabinet with
black and silver lnnL Output
impedance 8 ohis. 220/240V a.c.

GWS £17 25 P.&P.

Price gop A

PROCESS FOUR

For use with semi professional tape
recorilers Freq. res. 30Hz—
20kHz L 2dB. 8/N better than
70dB. Full source tape monitoring.
Record/Replay metering. Switch-

able multiplex fliter. Supplied
with test tape.

QUR P.&P,
rrice £90°00 %5

10
21-29 £2-53 25'99
£1.85 £3-62 £8-59
£2-29 £4:48 £10-83
& P. 15p Post Free

ACR 3500
GAR RADIO

Manual tuning of Medium and
Long waves. 12V pos. of neg.
earth. Complete with apeaker

mounting bracketsand instructions

OUR £6.5 P. &P

PRICE 50p

—
5 section. Fully au-
tomatic. 12V d.c.
Extenda to approx.
40in. Comnplete with.
switch, all leads
amd instructiona.

OUR PRICE

U £595

P. & P. 50p

Practical Electronics
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SAVE UP 10 33:% OR MORE! GLUS

RECORD DECK PACKAGES RECORD DECKS

Carriage and Packing 75p '

Complete  units  with  Stereo
cartridge ready wired in

and cover.

GARRARD

2025 TC/9TAHCD
8P25 111/GRO0
SP25 111/M44E
8P25 111/M44-7
8P25 111/M35E
8P25 111 Module/M7
APT6/GAOG |,
AP76/GBO0E
\P461M44F

\PlﬁleFJ 9 -

AP76 Module M75-6 | £26.85
APOR Module M75-6 . £30-40
ZERO 1008 ‘v‘lodule/\l“?l‘ £41.85

B.8.R. McDONALD

210/8CTM .. ..

MP6O/GROO

MP6O/T P/ 3
MP8O/M44-7 3
HT70/TPD1/GR00 £18-60
GOLDRING

GL72/GROO

GL75/GB0O ..

GL75/GS00E

GOODMANS

TD100/G800 Teak ...... £48-85
TDH0/GR0D White . . . £48-80
LEAK

DeltafM75-6  ....... £43.95
PHILIPS

GAL05/GP200 ... ... ..., £13-80
GA160/GP200 Teak £19-50
GA212/GP400 . ...... ... 45-25
GA308 (lesﬂ cartridge). £23-96
GA3B08P.U. ... ... 3275

PIONEER

PL12D (Less cartridge) .
PLISC (Less cartridge)
PL41D (Less cartridge)
PL50 (Less cartridge) .. ..
PL61 (Less cartridge) .. ..

plinth { C114 Mim

PLA3S (Lens cartridge) £81-58
THORENS
TD]BOC/Ortofon MIGE
............. £66.85
TD]QJ AB/ll/Ortnfon
8 £104-25
TDlGa/OrQofon MISE
Super............. £59-60
WHARFEDALE ‘
Linton/M44-7 Teak ...... £23-70
Linton/M44-7 White .... £23-90
i

ML
1 “

2 x Z30/Btereo 60/PZ(:
#1595, P. & P, 37p

‘2 % Z30/8terec 69/PZ6
218'00. P. & P.37p

2 X Z50/Btereo 60/PZ8
£220-25. P. & P. 37p.

Transformer for PZ8
3 extra.

Active Filter Unijt £4-45.
Project 60 FM Tuner £14-95,
Pair of Q18 Speakers £10-70.

8inclair Prolect 605
220-97. P. & P. 37p.

All 8inclsir Products in stock:
2000 B8tereo Amplifier, 228-85:
3000 8tereo Amplifier, £28-85;

2000/3000 Btereo Tuner, £26-30.

Q830 8peakers, £23-95 pair, I’ & P.
50p extra on above items.

Practical Electronics

Carriage & Packing 50p
B.S.R. McDONALD

| ¢129 Mono
lcsr

M PhO/(.NOO
MP60/TPD)
MP60/TPD2

HT70 ... -
HT70/GR o 8
HT70/TPDL ... .. £15.95
CONNOISSEUR
BDI Kit . £8-10
BD1 Chasais £11-35
BD1/SAUZ/Plinth/Co £27-80
BDYRAU2{Chassis . £22.70
BD2/SAU2/Plinth/Cover.. £28-20
GARRARD
2025 T/C Stereo £6-40
SP25 LT ... R

Sl 25 111/Acos G Plo4 .
SP25111/GRON .
8P2HIMT5-6
APT6 ..
SL65B
8L72B
|LISB

ZERO 100A ..
ZERO 1008

GOLDRING
(.1011'/( S
oar2

5P
GL:S P/(‘
GLR/P/C
|

GARRARD

OFFERS!

£. STEREQ
&L 10257

4 speed autochanger unit fitted
with atereo ceramic cartridge.

Price £4°98 150
sl e
GP104

4 speed single record player

fitted with Acos
cemmic cartridge.

PRICE £8 5

AUDIOTRONIC AMB500
MULT!I BAND RADIO

wavebands

GP104 stereo

Carr. &
Ins. 50p

3

covering MW
535 - 1606KHz
and F.M. 88-
1756MHz. All

transistor.
Battery or mains
operation. Built
in aerial and 8
section telescopic
aerial. Complete
with  batteries,
shoulder strap
and earpiece.

ONLY £6 9

August 1973

HOMER INTERCOMS
Ideal for
‘ home,
office,
atores,fac-
tories, etc,
Supplied
complete
with batteries, cable and free
instructions.
2 Station £12:87. P. & P. Lop.
3 Station £5.25. P. & P. 15p.
CASSETTE RECORDER 4 Station 28 82 Py P17
ith a pair of C888 speakers.  List
ganto, speshers. S SH628 STEREO
QUR PBEBOTLS | HEADPHONES .y
p ‘l - value. Soft ear-
1, adjust-
CASSETTE, I’ & P. o s
835D Deck - L. sasas | [ e /ughableneadiand.
CHI5/CHSS Speakers £67.-95 Q\i %%, + A IS
GXC40D Deck .o o £57-20 ¥ Complete with
GXC40 Recorder . . ... £67:20 | _ Y~ lead and sterce
GXC40T Deek/Receiver  £88-05 S iTe)
GXC45 Deck  oooi... £78.2 &
GXC46D bolby Deck . £83.55 P. & P.
(XC46 Reeorder | £89.95 PRIcE 309
GXCH0D Deck . £87.8
GXC65D Dolby De £92.85
CARTRIDGE e TE1018 DE LUXE MONO
(P& P .lﬂp) ‘
CRR1 Deck with amps. £65-40 HIGH IMPEDANCE
CRAID Deck .. £53.80 ET
CRSIT Recorder/ ver £92.75 ‘ HE/}DS( R P
CRABONN 4 channel Revorder £114.25 |1 il"T N i ot
CRBODSS 4 chan. Recorder £93-65 ¥ L Lt
P [ earpads. hinped-
TAPE (P. & I'. 73p) - ance 2,600  ohuns
4000DS Deck ... £59-95 { R @ N (d.c. 600  ohms).
4000DR Dust Cover £3-96 i\ Frequency response
1721L Recorder ... £680-35 \ 200-4.000 Hz.
X000 Recorder £82.50
..... £108-20 £2 2 P.&P.
£123.95 PRICE 309
-40 |
.50 |
X: 291150 LHO25 STEREO
TAPE CASSETTE (P. & P. 75p) ‘ HEADPHONES
GX1900D Deck . £144-50 | . Lightweight
MICROPHONES (P « P. 30p) 7 \ headphones
FADM.TL Dynamic (pain’~ £7:50 | carpitcss, 4-
| STEREQ RECEIVERS ) 4 16 0hma, 20-
(P. & P.7op) | “? f‘ 20,000 Hz.
AAB300 20 +20 watt £61-95 @é Complete
AAR030 25 watt £92.50 j with 6 ft
AARDRD 404 40 watt £117-50 Q@‘ N cord and
AARI008 2 x 36 or ‘ f plug.
4x 18 watt . ..., £175-00 P.& P.
AARI00 63+65 watt ... £150-50 } IcE £1 9 30
| STEREQ AMPLIFIERS D
[ (P& P. 50p)
4 2042 . :g“g BH001 HEADSET AND
AA3800 404 45 watt | . £117.50 | BOOM MICRl\?PiHONEil
2% C! .
STEREQ TUNERS (P & I' 201 P Headphone
AT350 AM/FM £80.50 imp. 16 ohms.
AT580 AM/FM £94.50 e =), Mike inp. 200
4-CHANNEL UNIT (V. & P. 50p) - < ) ohms.  1deal
881 Synthesiser D 23095 9 for language |
SPEAKERS = * teaching, com-
QW55 (each) 510 = munications
""""" etc. Complete with leads and
STEREO HEADPHONES 5 p]ugs
‘ £4 9 P. & P.
PRICE 30p

CENTRAL LONDON

10, Tottenham Court Rd, W.1.
27, Tottenham Court Rd, W.1.
87, Tottenham Court Rd, .
21, 0ld Compton Street, W. 1
3, Lisle Street, W.C.2.

34, Lisle Street, W.C.2.

118, Edgware Roa W 2

193, Edgware Roa

ALL BRANCHES

CREDIT TERMS FOR
CALLERS {£50 and over)

257/8, Tottenham Court Rd, W.1.

FM TUNER CHASSIS

8 TRANSISTOR HIGH QUALITT
TUNER. S8IZE ONLY 6in x 4din >
21in 3 LF. atages. Double tunel
diseriminator. Ample output tw
feed most amplifiers. Operates oa
9V battery. Coverage 88-108MHz.
Ready built ready for use.

OUR P. & P.
price £5°99 "
Stereo Multiplex Adaptor £4-97.

[SPECIAL PURCHASEY]

FERGUSON EXPORT MODELS

p—
3408 STEREO TUNER AMF.
Covers FM 88.108 MHz. Fise
push bhutton tuning scales. #+4#
watts rma. Inputs for sterra
ceramiv cartridge and tape, ete.
Neparate bass, treble, balance ard
volutie controls.

Carr,

PRICE £31 50 50p

3416 STEREO TAPE DECK

B
Gt

S
4 track. 74, 3{. 11 i.p.a. Stereo/
mono  record/p. 7in  reels.

Inputs for dynamic mikes, radio,
grain. Complete with cover.

rrice £41°99

PRICE

Carr.
75p

All prices are subject to

10°% VAT

(10pin
the £)

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.

ALL MAIL ORDERS TO

TELEPHONE 01-205 3735

Tel: 01-580 0670
Tel:01-637 2232
Tel:01-636 3715
Tel:01-580 3739
Tel:01-437 9369
Tel:01-437 8204
Tel: 01-437 9155
Tel:01-7239789
Tel:01-7236211

PEN9a.m.-6 p.m. MOND

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

ESSEX
SURREY

86, South Street, Romford.

1046, Whitgift Centre, Croydon.
27 & 21, Eden Street, Kingston.
32, Hill Street, Richmond.

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

GW.SMITH&COrno)ITD

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES

311, Edgware Road, W.2.
382, Edgware Road, W.2.
152/3, Fleet Street, E.C.4.
378, Harrow Road, W.9.

Tel: 01-2620387
Tel:01-7234194
Tel:01-353 2833
Tel:01-286 9530

Tel: Romford 20218

Tel: 01-681 3027
Tel: 01-546 7875
Tel: 01-948 1441

Y TO SATURDAY

All items and prices
are correct at
21°6-73 w
but subject to
change without
notice. £ 8 0. E

0 0f Thi
lumuuwc

| oM |




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. Getin touch
today for a complete run-down .of devices available from.SCS (include SAE)

S.C.S. Components Ltd,, P.O. Box No. 26, Wembley; Middlesex HAO 1YY

Registered in London No. 888454

Device of the Month NES40L

% 35Watt Amplifier
The Signetics 540
is a monolithic,
class AB power
audio amplifier

Compatible device

MCI339P

From Motorola, a
monolithic dual
stereo preamplifier

forlow noise
preamplification of stereo
audio signals. Just look at some of these
features:

designed
specifically to
g drive a pair of

£ ™o complementary

output transistors.

This device features: internal current limiting; low
standby current; high output current capability;
wide powerbandwidth; low distortion — features
which make this device ideal for use as
an audio power amplifier.

Signetics power driver NES40L
Yours for just

inciuding application notes

Low audio noise
High channel separation
Single powér supply
High inputimpedance
Built-in power supply filter
Emitter follower output
Motorola monolithic
duel stereo
preamplifier

including applications notes.

PHONOSONICS
P. C. BOARDS

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

HI-FI TAPE LINK

AURORA
Multichannet Sound Controlled Light (PE Apr./Aug. sonics. (PE Mar./Apr. 73). S/c's, i.c.'s, Rs, Cs, Relay and

71). Sjc's (excl. SCRs), Rs, Cs, Pots, Cores—8 ch. pc-base, Pot Cores and pc-bases, Sw's, Pots,
£17-75; 4 ch. £10-15. Reg. PSU £3-65. PCB— Panel Lamp—Mono, £14-80; Stereo, £18:70, PSU,
4 ch. control (43in x 103in) Mk. 2—also holds £2-50. PCB—Main Assy. (3%in x %in) (Stereo) also
rotary or slider pots £2-35. PCB (43in x Sm) Mk. 2—for PSU, Sync Gen. holds relay and cores, £1:85. PCB—Sub-Assy. (24in x 64in) (Stereo) holds

B cores, 8 SCRs, £1-35. SCRs—IA, 50p, 3A, 55p Sw-assoc. Rs, Cs, Presets and mounts on Sw's, 80p,

A.F. SIGNAL GENERATOR

BIOLOGICAL AMPLIFIER

REVERBERATION UNIT

S/c’s, Rs, Cs, Slider Pots, T/fmr, £6:80.
9in Spring Unit avail. to order, £3.

PCB Q2in x f1{in)
75.

CF Rs, £8:90.
PCB (34in x Sin), £1-40.

PCB (34in x lO}ln) for sets with MO and }W Rs, also holds
rotary or slider pots and Maka-Sw's, £2:10,
PSU—Rs, Cs, Pot, £3-70,

Main Am s. Cs, Pots, £5:-40,

p—R
PCB {2in x 4in), 75p.

(PE Nov. 72). Sic’s, Rs, Cs, Pots, | (PE Jan./Feb. 73). P/A Set—Sjc's, | (PW Nov./Dec.72).
Sw's. PCB (24in x 4in) also holds | i c's Rs, Cs, Pots, PCB (I4in x 34in), also holds sliders, £4:20.
Sw's, £3.15, g] .70. dOS/P S(ages d()S/: )s\l hRs o Cs, VIBRASONIC GUITAR
ots an w's as req phaphone h

(PE 3 A.,%D'(R)s Mé)s(Egm pce | 80P, Cardiophone 75p, Freq. Meter | (PW Sept. 70’)‘E ﬁz‘PMm PIA, 2-
13 ani. it o). £1-55 o £1:90, Vis-Feedback 60p. Audio Amp | Guitar P/A, Trem and Tone Controls,
(tin < 2ig)iti.c.excl), E PC7 avail. to order £4.75. Master Volume. S/c¢’s, Rs, Cs, LDR,

DOOR )BELL YODELLER | Ro;asry :g(s Lamp, Coupshng T/lmr,
(PE_Apr. 71). Sjc’s, Rs, Cs, ELECTRONIC PIANO £7-75, U, £2:80. PC in X
PCB (3in x 34in), £5-10, T/fmr £l 30 - A 103in) Mk. 2, also holds 7 rotary or
Liepkr £1-30. (PE Sep. 72/Jan. 73)—Details in lists | siider cem, £3.30.

GEMIN! STEREO AMPLIFIER | ULTRASONIC

(PE Nov. 70/Mar. 71) Stereo Sets and PCBs. Pre-amp—S/c's £1.85, Cs, | TRANSMITTER-RECEIVER
Pots, Mak.-Sw’s—with {W MO Rs, £§1.60—with W CF Rs, £9- JS—wuh }W | (PE May 72). S/c’s, Rs. Cs, Por,

Relay, Dual PCB (2in x 54in), £3.90,
T/ducers avail. to order, £7:30 per
pair.

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

MODEL SERVO CONTROL
{PE Feb./Mar. 72)—Details in lists

GEMINI STEREO TUNER
(PE _Apr./Jun. 72). Rs, Cs, Por,
£3-80, PCB as publ., £1-50,

MICROPHONE MIXER
(PE Apr. 69). S/c's, Rs, Cs, Pots,
PCB (33in x 44in) also holds
6 rotary or 4 slider pots, £1-20,

8 WATT AMPLIFIER

(PW Nov./Dec. 72). Pre-amp—S/c's,

Rs, Cs, Pots, Sw—Mono, £2.50;
Stereo, £5-20, PCB (3‘}|n X 7*m)
(S(ereo) also holds rotary or slider
pots and Sw, Main Amp—
S/c’s, Rs, Cs, Poz—Mono. £3.90; Stereo,
(7-70. PCB (2%in > 3in) Mono). 60p.

U.K. 10p per order.

POST AND PACKING
EXPORT at cost—please allow for this when ordering and
also state whether air or surface postage required.

ALSO
PCBs as published (while stocks last)

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

AND
DIGITRONIC (PW Mar. 73).
out PCB (Ifin x 34in), 60p.

Read-

V.A.T,
U.K. Orders only—add 10%, to total
cost of order.

TAPE NOISE LIMITER
{PE Feb. 72).
(14in x 3in),
PCB (I4in x 24in), £3-20.
VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlled
Light with_built-in variable strobe.
{PE June 72). S/¢’s, Rs, Cs, Pots,
T/ mrs, Keyswitch, £8-85, PCB (Hm
x 74in) Mk. 2, also holds pots, Sw,
T/T7 T/fmr “50 SCRs—IA, 50p,

PHOTOPRINT PROCESS
CONTROL

(PE Jan. /Feb 72). Finds exposures,
controls timing, stabs. mains voltage.
S/c's, SCR, LDR, Rs, Cs, Pots, Relay,
Keyswitch, T/fmr £7-60. PCB (34in
x 54in) also holds pots, Sw, relay,
£1-20.

SOUND SYNTHESISER

(PE Current Series)

Details of PCBs and Components in
list. Free mailing list service available
for further information about PCBs
and Sets for this project.

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

PHONOSONICS, DEPT. PE7, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW

MAIL ORDER ONLY

720
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T £19.50 ELECTRONIC DIGITAL CLOCK
R A N N I E s 1 (For complete kit of parts including case.)
This 4 digit 24 hour clock is available
| DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX to readers cc ;hns SPECITL price fﬁr
Ph | month only. arts would normally
one Harlow 37739 ! cost over £25. Kit of parts includes
P/P 10p. Price list S.A.E. (Saturday callers welcome) twelve IC’s, indicators, and a smart
white plastic case.
ALL PRICES INCLUDE VAT
1 B 1
74 Series TTL Electrolytic |BARBA|N
L Lo " - ’ Capacitors
SN7400  18p 15p | BN7423  55p B0p | SNT7450 %gp 15p SN7480 8-0211 5-85p ‘PAGKS
SN7401  18p 15p | 8N7425  55p 50p | BN7451 p 15p  SN7T400  74p  72p
8N7402  18p 15p | SN7427  49p 48p | 8N7453  18p 1Bp | 8N7401 1-10p 1-04p ' 4 VOLT | 16 VOLT | 40VOLT I
BN7403  16p 15p | 8N7428  77p 72p SN7454  18p 15p | 8N7402  4p  72p | 47uF é4p | I5uF bip | 47uF bip| _
gsnw %ﬂp 15p | SN7430 iﬂn 15p  SN7460 16p 15p gfnﬂa gan 7§p [00uF 64ip | 33uF 64p IOOuE 9p‘
N7405 8p 15p | SN7432 9p 48p SN7470  33p 20p SN7494 50 720 | 220uF 6 68uF 6 1504 10
SN7406  38p 35p SN7433  9dp B%p | SN7472  3dp 20p | SNTH95  Bbp 72D | 330uF 63: [50,F 3; 2200F 11| Ynmarked
SN7407  98p B5p | SN7437  72p @8p | SNT473  4lp 3gp | SN7i06  95p  92p | 1000uF 130 | 220nF 9b | 4700F 19 |P=Ck$
SN7408  20p 18p HN7438  72p 69p 41p  38p | SN74100 1-80p 1-75p 00, P | 2cbu p | [ p Pack of 25
SN7409  20p 18p | 8N7440  16p 15p 50p 47p SN74104 1-09p 1-06p | 4700uF  29p | 680uF 17p | 680uF 25p s
SN7410 17p  15p  8N7441 74p  70p 44p 438p BN74105 1-08p 1-06p | 1000uF 17p | 1000uF 25p *5”
8N7411  27p 25p BN7442  74p  70p 73p  70p SN74107  44p  42p 1500uF 25p | 2200uF 44p |
SN7412  38p 35p SN7443 1-43p 1-37p 1-32p 1-26p | SN74110  6lp  69p | | 2000,F  43p == —
8N7413 32 29p SN7444 1-43p 1-37p 97p  85p . SN74lll 1-37p 1-27p 3 LT s Pack of 10
SN7416  47p 43p | BN7445 2-00p 1-92p SN7 1-20p 1-15p « SN74118 1-10p 1-05p 63VO BC108 55p
SNT417 47p 48p | BNT446 1-07p 1-02p SN7484 1-10p 1-05p  8N74110 1.47p 1-87p | 33uF 6ip BC107
8N7420 16p 15p BN7447 1-10p 1-03p SN7485 3-96p 3-85p SN74121 4d4p 4lp | 68uF 6ip {I"lastic can)
HNT422 55p 50p  BN7448 1-10p 1-03p SNT484 36p 35p « 3N74122 1-54p 1-43p 150,F 6ip 28 VOLT
* Devices may be mixed to qualify for Price Breaks 470uF 1lp | 10uF 6ip | Pack of 10
* 100 Plus less 10% off 25 plus break | 680uF 13p | 22uF bip | Plastic BC109
| 1 500uF 18p | 47 uF éip 55p
2200uF 18p | 100uF 8p - N
. - . 3300uF  26p | I50uF 8p | 63VOLT Pack of 10
Linear Integrated Circuits [ BOUE 1 | W e e i
470uF 13p | 2-2uF 64 (unmarked)
301 DIL 50p 723¢ DIL 99p ’ 680uF 20p | 4-7ufF éip but teated
ggl :?99 - 52» 723¢c  TO99 ggp 10 VOLT 1000uF 22p | 6-8uF :ip -
1 "IN DIL 46p | 74lc 8 PIN DII, p 6 2200uF 39 10uF .
3017 DIL 89p | 74lc 14 PIN DIL 38p 24-2,“'; 6'” 50004F “g 220F 61: 2NI640
3014 TO90 89p 74lc TO9D 41p | 4 P eBoF 16 (unmarked)
3014 8 I'IN DIL 86p 747c DIL 48p 100uF 6ip e P 83p each
BoR, 0 @owoan - e
307 P | 748c TO99 41, | u P e P Pack of 10
;7 SEINDIL e [ D) - 4704F  10p | 40 VOLT | 2204F I9p|2x2927;°c ” 7 g5
3084 TO90 B'dog 1458 TO99 1-27p 1000uF ilp | 6 8uF 64p | 330uF 22p unbrnm;le(ll but
709¢ DIL 35p | 3046 DIL 8ap 1500uF  20p | |SuF 6ip | 470uF 26p Gt
709c  TO9%9 3lp 7503 DIL 1-27p | 2200uF 24p | 33uF 64p | 1000uF 44p | — —
[ - _ — S S —_— . Unmarked but fully
- ) I teated
Transistors MULLARD POLYESTER’S A
MULLARD POLYESTER CAPACITORS C280 SERIES ) ) 10 plus 27;
ACI07 18p BCI3S 36p  BI260 20p| 0C44 14p' Diodes & 250V P.C.mounting: 0-01uF,0-015uF, 0-221F, 84p.0-33uF, 0-047u ¥, 0-068uF, 4.0 1uk, 41p 4
AC126 %4p Bgl-l‘.! 3gp BF329 18p| 0C45 14p Rectifiers |0-15;4.]-‘,0-22uk‘,5§p.0-33uF.7p.0-47uF,9ip,0>08uF.12p.1-0uF.14p,1-5y.l‘.22p...»ul‘.27p =5 A
ACI27 13p| BCl43 33p| BF330 18p OC70  23p —— = e 70f SERIES |
AC128 13p| BCl44 30p| BF390 37p| 0091 14p| IN914 8p MULLARD POLYESTER CAPACITORS C296 SERIES FULLY
ACI42K 22p BCI45 26p BFX84 28p| OC72  14p| IN916  8p 400v:0-001uF, 0-0015.F, 0-0022,F, 0-0033uF, 0-0047uF . 24p. 0-0068uF, 0-01uF, 0-015u¥ |MARKED
ACH4IK 20p BCI47  9p BFX85 35p| OC81  14p| IN4148 8p |g.0224F, 0-033uF, 81p. 0-047uF, 0-068uF, 0-1uF, 4}p. 0-15uF, 6{p. 0-22uF, 8{p. 0-33uF. ]Typgs
ACI76  15p| BC148  9p BFX86 22p 0C83  2gp| 1844 10p {12p. 0-47uF, 14p. 5
ACI87 13p| BCl4y  9p BFX87 28p OC84  28p| IN4007 22p |150V: 0-01uF, 0-015uF, 0-22uF, 0:033uF, 0-047uF, 0-068uF, 8p. 0'1uF 3fp. 0-15uF, 4ip. ADISI.;DI&I
ACI87K 20p| BC153 16p| BFX88 26p TIP29A 53p| 18113  17p 'g.90uF, Bip, 0-33uF, 64p. 0-47uF, 8fp. 0-68uF, 12p. 1-0uF, l4fp. M/
ACIS8 13p BCls4¢ 17p BFY50 2lp TIP30A 84p| 18120 17p |- " — — — — |19 59p
ACI88K 20p BC157 18p BFYS1 17p TIP31A 64p| 18121 15p | VOLUME CONTROLS 10 plus 53p
Acvlg ggp‘ BC158 12p BFY52 17p| TIP32A 73p }glgo lgp pozenziomezirnoo Aone @ |RECTIFIERS R
ACY1 p| BC159 14p| BFYo4 88p TIP33 £1-06 18131 p [Carbon track 5 0223 2 15 AMP ~
ACY19 26p| BC1o7 13p| BFY90 72p TIP34A 18132  18p | Log or Linear FLV. 1 AME Y BCll%lgscmB
ACY20 22p| BC168 1lp| BSX20 19p £154 | 18920 8p | Single 18p. Dual gang (stereo) 44p 50 IN4001 4}p PL4001 8p e
ACY21 fgp BC169 11p| C407  22p| TIP35A lgg'zg lgn 8ingle type with D.P. switch 13p extra. 100 Igwg‘z gin I;Fggg ggv 10-99 3:
ACY22 18p BCl77 15p C426  83p £2-58| 1892 p —_ = —~ T — | 200 IN4003 5¢p 4
ACY39 68p| BC179 15p| C428  31p| TIP36A 18940 6p |SLIDE POTENTIOMETERS 100 IN4004 84p PL4004 10p 1100 plus sip
AD140 40p BC182L Bp\cwo 17p £3-10| AA119 11p 58mm, TRACK . 600 IN4005 8p PL4005 13p —
AD142 44p BCI83L Op MP8111 86p| TIP41A 79p| AA129 1lp SINGLE GANGED, LOG or LIN Tk to 1M.| gop IN4006 9p PL4006 15p |BC 182L:-3-4-212-4
AD143 39p| BCIS4L 8p MP8112 42p TIP42A §lp| AAZ13 1lp |45p each 11000  1N4007 10p PL4007 20p 1-9 9p
ADI49 38p BCI8S  33p MPSI13 35p 2N706 13p AAZIS 14p | TWIN GANGED, LOG or LIN 1k to 500k. 110 plus 8p
AD150 ggp‘ BC212L lip MP8121 33p| 2N930 23p .]-;AZ&; igp 668p each. - - | |
ADI161 p| BC213L 11p| MP8122 44p| 2N1131 22p| BAL Py e
ADI162 28p| BC2I4L 11p MP8123 50p| 2N1132 28p BA102 2 CAX']‘E.?]N sl.'t(E:‘E:-(g’:rts‘E.)SETs BRIDGE RECTIFIERS | AC127 or AC128
AD M/P 50p) BC258  9p NKT21128p| 2N1613 22p BALIS  8p|Shall high aualits tvpe e PIV. 1AMP 2 AMP 6 AMP 10 AMP |1-9 18p
AF114 14p| BC259  9p| NKT21228p| 2N1711 26p| BAl44 1dp|All valves o e dhilo BAJME B4 u s ]10 plus 12p
AF115 14p| BC267 14p| NKT21125p 2N2004 40p| BAl45 22p -1 watt RS 50  83p 53p £176p £2:20p | 100 plus 11p
AF116 14p| BC268 15p| NKT217 55p| 2N2004A | BAlS4 1dp [-25watt  6ipeach 100 85p 57 —
AF117 14p| BC300 40p NKT26123p 44p| BAX13 14p VEROBOARD 015 01 200 87 60p £1-98p £2-31p
AF118  92p BC301 32p NKT27120p|2N2006 46p BAX16 ldp Matrix  Matrix |40  40p 84p 52150 22420 |ZENER
AVI24  27p BCs02 30p) NKT27420p 2N2924 18p| BAYI1S 18p |ofin x 3%in 19p 28p 800 44p 88p £2:42p £2-75p ODE
AF139 305 | BC303 50p| NKT27525p 2N2926 10p| BAY3L  9p |3fin x Bin 28p P 800  49p DIODES
AF239  dlp BC304  40p| NKT40371p| 2N3053 26p BY100 19p 3kin x 3%in 28p 28p 400 M/W 59
AL100 77p BCY70 17p NKT40583p| 2N3054 $5p| BY126 16p 3%in x 5in 33p 32p = —— | Miniature
ALIO2 66p BCY71 37p NKY603F | 2N3055 52p| BY127 18p |Gin x 17in (plain) 94p BZY 88 Range
ALIO3  55p| BCY72 17p 86p| 2N3405 44p| yyy1p g4p | Vero Pins (bag of 36), 22p THYRISTORS |
A8Y26 3lp| BD123 68p| NKT613G 2N3663 §7p OAS5 1gp | Verocutter, 50p; I'in insertion Tools (0-1 and , . All voltages
ASY27 ggp BD130 gOp 3p| 2N3702 Op o 11: 0-15 matrix) at 61p. PIV 50 100 200 300 400 55 g33vol
AUI03 99p| BDI31 68p NKT67426p|2N3703 9p| O 2 = ——— 9p each
AUIL0£1.10| BDI32 90p NKTG77G 23704 8p| 0410 24p SLIDE SWITCH o o IS o |
AULIl 77p| BDI35 42p 24p| 2N3705 Op| 0A47 9p |8PST 1lp each. D.P.D.T. 13p each. % Aoime 96 1.0l 124
BC107  9p| BDI3G 50p| NKT71332p| 2N3706 90| 0a79 gp MINIATURE NEON LAMPS |1 watt 59
BCIO8  9p| BD141£187| NKT77327p| 2N3707 9p| oo 240V or 110V 1.4 5p, 5 pius 4}p each - _ ~ | Al voltages
BCI0®  9p BDI4> 50p OCI9  55p| »N3708 gp| 0373 1lp iy P, b plus djp each. | s S0 elts
BCLI3 153p | BFI59  33p OC20  55p 2N8709 9p| 0478 80 | MINITRON DIGITAL RESISTORS 14p each
BC116 18p| BI'173 28p| OC23  33p| 2N3710 Op| 0A81 % [INDICATOR TYPE 30I5F |
BC125 16p| BFI77 28p OC25  28p| 2N37ll 99/ 0485 11p |Reads 0-9 and decimals 1 watt 59 carbon 1p each b -
BCI26 25p BF178 20p OC28  33p| 2N3794 170 gage  8p | nooos o 2. 3N < { watt 10 carbon 1p each 10 watt 5%
BCI32 16p BF179 35p OC20  33p| 2N3819 28p P (Data Sheet on request) 1 watt 109 carbon 2}p each i
BC134 16p BF194 15p OC35  38p 40361 s0p| 0A91  8p |0NLY £1-50 Range 10 ohms to 47 meg. All Voltages
BCI135 16p| BFI95 17p OC36  38p| 40362 50p| OA95 8D |16 DIL Socket 33p § watt mjo 29 3p each 7.5 100 Volts
BC137 18p' BF244 27p| OC41 14p' 40636 50p!/ OA200 11p }Driven by 7447 £1-05 Range 10 —1 meg ohms yblp each
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l6a WELLFIELD ROAD, LONDON SWIi6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE v ARIG AP
EXPI’QSS postage ‘P per (l’lﬂSii[Ol’, over ten post (ree .
INTEGRATED CIRCUITS Sp + |Ip each added Tu NER F
B v Bo wvio T orpn Bl e 2 STEREO M.y
17  AFZI2 1. Z10 B VAZ2 - , 2817 3
g-go | ABY26 ggg BYZ11 082 0}\%23'_’ g:g Z8271 018 (AGUAL BEECHING UN'TS)
-88 | ABY27 0 s 080 0AZ223 045 L, K R
080 asvas ogs DYZ 080 Rl ogp ZTal o2 MODULES LP1185/86 £9 pair
038 Asvie o myai 100 oAn S® rxin o REGULATOR MFC4060 £0-78 each
020 | 48Y50 017 | BYZI6 062 (AZois 082 ATX108 012 DECODER MCI1310P £3-15 each
827 g gég “YZﬂRCH\'gls ar ggg o HIEET0. G5 (100’s in stock)
O18 Asyor 020 cil o 088 ocid 080 JTIEE 8 PRINTED CIRCUIT BOARD—GLASS FIBRE  £1-87 each
el SR | Choue 0B o S8 | iNoe 017 READY BUILT AND TESTED BOARDS £23 each
23 Gy SnldEn oy G TR COMPLETED TUNERS IN TEAK CABINETS  £34 each
.22 28 | 81 18 0C22 g )
:g ‘ gg‘s) ggggu }g | oces 060 1 é}:g]égﬁ%wnn (BRUSHALU.FRONTPANEL wl!hsBUTTON(S). P;IAINSJrSSTATIONS)
0 f 3 H 0C24 06 GE TO ABOY
082 010 DDOdG 018 ' iy 0-8‘7J a0 0-20 (ADD 25p POSTA )
038 010" Dboow 0f8 | 0C26 o Tiol 080
49 T | oca 080 TG 0B SUPER SPECIAL OFFER
. 20 | (D4 | oc2y 80 ¢ -50
13 o2 GDi 0B ocw odo' il 0k WHILE STOCKS LAST
. 2 ) B . 1o "
0C3s 080 ' 7404 0-30
63 025 GDI2 Q.05 V3 gt g
5B G S bor e 1 0w 25 W. R.M.S. DISCO AMPLIFIERS
0-25 | BC122 g.gso (.gm?g g.gﬁ | gcu g-:z St 0.45 A
28 | BC125 88 | GETI113 B C42 B ~41¢ b
18 | BC126 0.8 | GETIIS 018 oCis oo | 310 020 ONLY £10 each !!
18 | BC140 088 GETIIS 08| oci o7 join - Ee
-22 | BCL47 31 GET118 -+ OCH4M 2 g X .
BN o Gl B o WHAT A LINE UP:
¥ BCL4Y D GETB7 E H 245 D .
025 BCls7 015 GETST 085 0Ci6 087 o0 0-2% DISTORTION, 25W RMS INTO 80, FLAT
o] B0 1e Ja e e ] 048 RESPONSE, S/C PROTECTION! AND USING
g-gg\ news 013 GET4E: 08 ogs o4 40361/40362/M)481/MJ491 TRANSISTORS.
N e +E 1 B B .
080 yym g | GEX4 008 o1z ¥ WE ARE MAD! EACH ONE TESTED AND
ol ‘ BV 035 GEXOLL 818 335 g0 WORKING AND YET ONLY £10 Ready to use.
199 | BCY3S  0-80 | GJ3M 0+ : i )
088 noyds 040 Grin o8 0.30 G The catch is you need a 100K log YOLUME CONTROL ONLY!
it I
020 BCY10 050 | 7 . . A
085 | BCY42 028 | HG1006 0-80 0-40 1 |
e b s o8 p o3 B & B ELECTRONICS )
028  BCY71 H ATI100 . 3 NEWAR
020 64 MANNERS ROAD, BALDERTON,
028 | BCZ10  0-85 | MATIOl 0-80 o-zo‘ A
3.15 ‘ BCZ11 ggg | MAF?(]) ggg 8%3 g%g NOTTS. Telephone: NEWARK 6895
10 BD121 3 MATI12 o g VAT,
080 | BDI2s 080 | MIE:20 0-87 018 0i20 ALL PRICES INCLUDE V.A.T
078 | BD124 075 | MIE2055 187 040 00
010 | BDY11I 162 MJE3055 0.87 028 ]
0-10 ' BF115  0-26 NKTI28 035 0-20 a'40
023 | BF117  0-50 | NKT129 0.30 0-28 040
012 | BF167  0-25 | NKT211 0-28 0.28 00
010 | BF173 088 | NKT213 0-25 0-38 035 o
010 BF181 088 NKT214 018 0-60 o R BAKEH 12 MA on Eg.go \
019 BEISs 080 NKTZl 037 og8 3,30 A T
3:2:‘ gg}g: o:io'g NKT218 118 0-35 5'00 \% 30-14,500 cps. Double cone woo[er and
g'ag DR g{g Ny g'gg g'gg 0'22 tweeter combination, Baker ceramic mag-
h B i 299 s . g 5
0.35 BF197 018 | NKT221 0-22 0-25 078 net assembly, flux density 145,000 gauss.
037 | BFS61  0-28 | NKT251 0-24 0-30 1-00 BASS RESONANCE 40 cps 20 watt RMS.
R e e I E KIT £12-50
0-20 | BFX12 0 272 Q- . B
080 | BFXI3 025 | NKT273 016 0.30 0-80 LE KIT £12-5
0:12 | BFX29% Oogg ‘ Nﬁ;?;ﬁ ggg g:g (l)'gg MAJOR Monu =
037 | BEX30 025 | NKT275 0-25 : i - . nse. Tweeter, crossover
020 | BFX35 088 | NKT277 020 078 625 3°d'z'0f(f)'° cps.“respot:d
026 BFX63 O-gg NKT278 8%3 Ogg %'gg an afrie as tllustra .
0.20 | BFX84 0. 8 R N
085 | BrXes % 078 £ 1 BAKER LOUDSPEAKERS
B *X 86 3 3 o ¢ i f
030 Briss 038 055 .97 1.00 Regent 12in. 15W £8:80 | Superb 12 in. 20W _ £16-50 T
025 BEX8S 080 030 e ;80 Major 12 in, 20W 2000 | Group 25 12in. 25W 2880 | ALl BRICES
025 | BFY10 d o -40 | - : in. 50 | WA.T.
.50 ‘ BEVI },’ﬁ% ‘ 3’§§ 01% i é% Deluxe 12in. 15W £11:00 | Group 85 12 in. 35W 29 =
0-20 ' BFY17 5 B 3 - Gl
010 BYFI1S 0.5 0-38 25 | 100 BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSA
oss | BEYID 085 o1t 48 11 L0 THORNTON HEATH, SURREY el 0] 04 Lessi /
o. 7 24 o o ! !
0.50 | BFY44 1.00 ' 010 .88 1 3 110 \ LOUDSPEAKERS CATALOGUE AND ENCLOSURE p
015 ' BIY50  0-22 010 20 | 7 200
0-15 BFY51  0-20 010 .30 i 7 1-55
025 BFYG2 022 010 §X635  0.40 1.55
4 030 | BFY63 017 ‘ 0-10 | 8X640  0-50 | 7 1-80
; 0.0 | BFY61 0.4 010 | 9Xg41 0.5 | 7 410 o)
4 -87 | BFY90 085 008 | sX642 080 1 2-00
4 -37 | BSX27 080 1 OAS85 012 | 8X644 75 7 1-36
i 1 O R L :
AF 25 | BSX78 0 Y -08 [ V15/30P  0-80 | 7 ] :
ATie  ogs | pexis 018]0Asl 007 | vathuie o8 ] 158 DO-IT-YOURSELF ELECTRICAL EQUIPMENT
AF116 025 B8Y27 B 5 & Veo/2 g [ -
APLT 048 weVol 980 okt oo ISR e TRANSFORMERS ¢ RECTIFIERS
AF118 0.6 | BSY954 O A202  0:10 | X A 10 74194 5
TR Rl G i SR e e 71105 o INDICATOR LAMPS e RELAYS
AF124 3 2 2] - 5 74196 d "
st erel U S S8 GG o i R CONTACTS ® KEY SWITCHES
A 17 e O } 500 0o | XAL6L  0.28 | TH19K - )
B I‘ DTYTOI00R | gAZols 042 ) Xals2  ogs | 71109 460 BURGLAR ALARM EQUIPMENT s
AF178  0.55 | BTYi9/400R | 0AZ204 0-30 | XB1O1 048 . . “ ]
A;;;g o.ul ) ol 125 J 0AZ205 042 | XBI02 010 ”;1.‘“!'1'):“;511":‘ SOLDERING IRONS COMPONENT CASE
AFISl  OdF| BYiss ods oazagr oi4f | NP1 S8 apnom HOLE CUTTERS ¢ TERMINAL BOXES
; -40 | BY127 017 ) 0AZ208 082 ! . H g ,
A {3‘ BYls: 088 ] 0aza9 Ddg) XBIn 048 15 pin DIL plus numerous other electrical components
AFZI] 060 BY213 0.2 ' OAZ210 032 | ZR24 088 | 017 Send 10p for full price list and
Open daily to callers : Mon.-Fri. 9 a.m.-5 p.m. illustrated catalogue to:
Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m. NORTHERN SECURITY SUPPLIES (DEPT. PE)
Terms C.W.O. only Tel. 01-677 24247 NTROAD,PUDSEY, YORKSHIRE
104 KENT CRE NT, s f
All orders subjact to V.A.T. at 109 rate. This must be added to
the total order including postage.
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MULLARD AMP

Sensational ‘Once in a
Life-time  Offer’  Un-
repeatable once stocks are
cleared. The amplifier is
made by Mullard. Carries
maker's Guarantee. 1n neat
case. May be used for
Mono or Stereo. Music
or speech. Works off dry
battery. car batt. or mains power pack. FREE—all

who purchase we send copy of Mullard booklet DIY
stereo. £160

DRILL
CONTROLLER
NEW IKW MODEL

Electronically changes speed
from approximately 10 revs.
to maximum. Full power at all
speeds by finger-tip control. Kit

includes all parts. case. everything
and full instructions. £165. Made up
model also available. £248.

MIGHTY MIDGET

Probgbly the tiniest possible radio, as described in
Practical Wireless, 4 January 73. All electronic
parts £2-20 post paid.

TIME SWITCH

Smith’s mains driven clock with 15
amp switch, also notes showing how
you can wake up with music playing
kettle boiling or come home t0 a
warm house. warn off burglars,
keep pets warm. halve your heating -
bill. etc. £1-95.

1 CHIP RADIO

Ferranti's latest device ZN4l4—gives results better
than superhet. Supplied complete with technical
notes and circuits. £1-38 each. 10 for £11-11.

HI-Q TUNER COMPONENTS

For experimenting with the ZN414.

KIT NO. 1. Plessey Miniature Tuning Condenser
with built in LW switch and 3" ferrit slab and litz
wound MW coil, 72p.

KIT NO. 2, Air spaced tuning condenser & ferrite
rod litz wound MW and LW coils. 94p

KIT NO. 3. Air spaced TC with slow motion drive
8" ferrite rod. with litz wound LW and MW coils. £1-1¢.
KIT NO. 4. Permeability tuner with fast and siow
motion drive and LW loading coils, 45p,

12 VOLT 1} AMP
POWER PACK

This  comprises  double-
wound  230/240V  mains
transformer _with full wave
rectifier and 2000 mF smooth-
ing. Price £2-20, plus 20p post
and packing.

ns Power Pack. Output voltage

Heavy ity Mals

adjustable from 15-40V in steps—maximum
250W—that is from 6 amp at 40V to 15amp at I15V.
This really is a high power heavy duty unit with
dozens of workshop uses. Output voltage adjustment
is very quick—simply interchange push on leads.
Silicon rectifiers and smoothing by 3.000mF. Price

Duf

£6-33 plus 65p post.
MICRO SWITCH -

5 amp changeover contacls. 11p each, <=4
10 for 15 amp Mode! 15p
Changeover 15p each.

MAINS RELAY BARGAIN

cial this month are some single,
double and treble pole changeover
relays. Contacts rated at 15 amps.
Operating coil wound for 240V A.C.
Good British Make. Unused. Size
approx. 14" % {”. Open construction.
Single pole 28p cach 10 for £248.
Treble pole 39p each 10 for £3-57.

MAINS OPERATED SOLENOIDS
Model! T72—small but powerful 1"
pull—approx. size I x 1§ x 1{".

N Model 400/1—3" pull. Size 23" x

s 2 x 13", 83p.
Model TT10— 14" pull. Size 3 x 24 x 2". £1498 plus
20p post and insurance.

MAINS TRANSISTOR POWER PACK

Designed to operate transistor sets and amplifiers.
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,
PP9, and others. Kit comprises: mains transformer
rectifier. smoothing and load resistor condensers and
instructions. Real snip at only £1-10 plus 20p postage.

DESK TELEPHONES

Ex G.P.O. Black standard model
with dialing dial but no internal bell.
Supplied with connection diagram

94p each—post etc. 40p for single
then 63p per gau Ditto. with bell {
but without dialing dial 98p each

plus 40p post for single then 65p per

pair.
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PAPST MOTORS

Est.. 1/40th h.p. Made for 110-120V working, but two of
these work ideally together off our standard 240V mains,
A really beautiful motor, extremely quiet running and
reversible. £165 each. Postage one 23p. two 3dp.
230V model £3-30.

10 AMP DIMMER CONTROL

For the control of lighting on stage or in a studio or for control of portable

in

NEW ITEMS THIS MONTH

MIN! SEALED RELAY

American made. Our Ref: REL Al. Measures only 3"
wide x " thick and " high and it's a double change-
over. we don’t know the contact rating but estimate
this at 35 amps. The coil resistance is 600 ohms
and 9-12 volt will close it. Ideal for models and
miniaturised equipment. It’'s a plug in relay but we
supply lete with base. Price 28p including base.

workshops, etc. This has two 13 amp socket outlets each is controlled by a $ amp solid
state regulator. The overall length is 17in., width 3¢in. and depth 1in. In the end
is fitted a master On/Off switch indicator. lamp and fuse. Price £8:25.

STANDARD WAFER SWITCHES

Standard size 14" wafer—silver-plated S-amp contact.

No. standard 3" spindle 2 long—with locking washer and nut.
of Poles 2way 3way 4way Sway 6way 8way 9way l0way 12 way
t pole 44p 44p 44p 44p d4p 4p 4dp Mp Hp
2poles 44p d4p ddp 4dp 4dp 4dp  Hp 7'7& 77&
Ipoles 44p 44p 44p 4p T7p T T7p £ £1
dpoles 44p 44p 4dp Tp T T TIp £1:32 £1:32
Spoles 44p d4p T7p TIp £104 £104 £104 £160 £1 60
6 poles 44p T7p T7p 77& £104 £104 £104 £187 £187
7poles 77p Tp 7T £l £1-32 £1:32 £1-32 £2-15 £2-15
Bpoles 7p 77p Tlp £104 £1:32 £1:32 £1:32 £242 £242
9poles Tp 77p £104 £104 £160 £160 £160 £2-70 £2-70
10 poles 77p 77p £104 £1:32 £160 £160 £170 £300 £300
11 poles 77p £104 £104 £1:32 £1-87 £187 £1§7 £3:25 £3-28
12 poles 7T7p £104 £104 £1-32 £1-87 £187 £1-87 £3-52 £3-52

CAPACITOR DISCHARGE CAR IGNITION

This system which has proved to be amazingly
efficient and reliable was first described in the
Wireless World about a year ago. We can supply
kit of parts for an improved and even more efficient
. version (Practical Wireless. June). Price £6-55 plus
20p post. When ordenng please state whether for positive or negative systems.
De-luxe model including printed circuit board. etc. £7-95.

ELECTRONIC IGNITION

MULLARD UNILEX

This D.1.Y. Stereo Amplifier is still available complete at £700 for the four
Mullard Modules, or Modules can be bought separately as follows:—4 watt
amplifier module (2 required) Mullard Ref. No. E.P. 9000—£160.

Pre amp module Mullard Ref. No. E.P. 9001—£1 98 cach.

Power Module—Mullard Ref. No. E.P. 9002—£2:53 each.

In addition and made 1o Mullard specification we offer:—

Standard Control Unit with escutcheon and knobs—£3-30.

Knobs—Set of 4—50p. .
Special offer the complete Unilex with control panel at Pre VAT price—
£10-00 post paid.

ZPM MODULATION MOTOR

Could also be used to open ventilators. doors. valve. damper. etc.
particularly suitable for remote control. Made by Satchwell.
Essentially a reversible geared motor fitted with internal Timit
switches to stop it at the end of its travel. Size approx.
6in. x 6in. X Spin. and weighing approx. 101b This is extremely
: powerful and would lift a heavy door or open a long line of
2 = ventilators. To operate this motor you put the 50 cycle supply
through a changeover switch. For instance a thermostat with changeover contacts
could automatically regulate the temperature in a growing house. chicken hatchery.
ctc. An indicator on the motor graduated 0-10 shows the state of open or close. Also
internally fitted is a variable resistor. wires from this to a volt rideter would give a remote
indication of the open or close position. A very expensive motor if both direct from
Satchwell. our price complete with step down Transformer is £16-50.

CENTRIFUGAL FAN

Mains operated. turbo blower type. Pressed steel housing contains
motor and impeller. Motor is 1/10th h.p. giving considerable air flow
but virtually no noise. Approx. dimensions 104in. wide x 12in. dia.
outlet into trunking 104 x 4}in. £6-55 plus £1 post and insurance.

THIS MONTH’S SNiP

SUB-MINIATURE MICROSWITCH

Made by Burgess. their Ref V476—our Ref MS Al.
These measure only 37 X #” x {" thick—have change-
over contacts and tag connection. Price 16p each
or 10 for £144.

3-CORE MAINS FLEX

Metric size. Smm which is approx. equivalent to the
old 14/36 rating. Suitable lKerefore for mower or
similar_portabie tools. Cores are colour coded to the
new E standard. Br live . . . Bue—
neutral . . . Yellow/Green—earth. Grey P.V C.
covered overall. 100mm coils £5, 50m coils £3 and
25m coils £1-78. Post 40p on 100m. 28p for S0m coils
and 20p for 25m coils.

PANIC SWITCHES

Tough enough 1o e foot switches and elegant
enough 1o be panel switches. Bakelite construction
with white push rod. Price 40p less quantity discounts.
Switch is rated 250V—2 amp.

20 WATT CAMPING LIGHT

Also makes good car emergency light. This uses a
standard 2 foot 20 watl tube and operates from a 12V
car battery drawing approx. 1A. This gives illumi-
nation per amp/hour of battery life far in excess to
filament lamps and in fact to the miniature 8-13 watt
camping lights often offered. Complete unit ready to
operate, in strong white enamelled metal frame.
These would normally sell at £6 are unused but
slightly soiled and we offer these at £3:50 plus 40p
post and packing.

& MAINS TRANSFORMERS

Our Ref: MTM1 27 volt at 8 amp. Upright mounting
fully shrouded—Iflying leads—fully tapped primary.
Price £3-30.

Our Ref: MTM2 12V at | amp. Upright mounting
with fixing lugs. tag connection. 240V primary—
12V 1| amp secondary Price &p.

Our Ref: MTM3 63V 2 amp upright mounting with
fixing lugs. tag connections. 240V primary 63V
2 amp secondary. Price 77p.
Our Ref: MTM4 18V—} amp with thermal cut-out,
upright mounting with hxingvlugs—lag connections.
Primary 240V—secondary 18V at { amp. Price 88p.
Mains isolation MTMS 150 watts earth shielded—flex
leads—upright mounting lugs for fixing. Price £440

each.
6 VOLT RELAYS

Our Ref: REL M1. Removable clear plastic enclosed
two screw fixing. Have a 6 volt D.C. operated coil but
two changeover contacts, cach rated o make and
break 240V A.C. at 15 amps. Price 66p each

P.O. TYPE 3000 RELAY

Our Ref: REL M2—100 ohms coil and 2 pair
normally open heavy duty contacts. Price 75p each.
PHOTO-MULTIPLIER TUBE

American R.C.A. type No. 4555. These tubes have a
gain of a million or more. Regular Price—over £15.
We have a limited auantity and offer these at £4-50.
TANGENTIAL AIR MOVING UNITS
Work as extractors or blowers especially quieAlArunning.
perfectly balanced. plastic impeller—self oiling bear-
ings induction motor—outlet size 12" x 2 approx.
Ideal to fit in cooker hood. £2:20 plus 30p post

and ins.
6 DIGIT COUNTER

TAPE PLAYBACK UNITS

Mains operated. Made by Reditune the famous " music
in background people’”. These are complete units ready
to work and we understand that they are in good going
order. We have not tested them but would exchange any
lh§l do not work properly. These have a superior motor
driven fly wheel to control the tape through the capstan
and also an even equally useful valve amplifier with ELB4 output. In a steel case
with carrying handle. Two models offered. good as new £6-50 and somewhat
used at £3-80. 75p carriage up to 200 miles then S0p per 100 miles extra.

3-hour casseltes. already recorded light music £1-10 each extra

24-HOUR TIME SWITCH
Made by Smiths, these are A.C. mains operated. NOT |
CLOCKWORK. ldeal for mounting on rack or shelf or can
be built into box with 13A socket. Two completely adjustable |
time periods per 24 hours, SA changeover contacts will switch
circuit on or off during these periods. £2-75 post and ins. 25p.
Additional time contacts $8p pair.

MULLARD AUDIO AMPLIFIER

All in module form, each ready buiit complete with beat
sinks and connection tags, data supplied.

Model 1153 500mW power output 72p.

Model 1172 750mW power output 94p.

Model EP2000 4 watt power output £160.

EP9001 twin channel or stereo pre amp. £199.

10% discount if 10 or more ordered.

ay Ly

Resettable. 440 ohm coil up to
25 i per second. Ex-
equipment -bul guaranteed per-
fect. £2-20 each.

COMBINATION SWITCH
This comprises of 12 minia-
ture changeover  micro
switches. Joined in banks of
3 and mounted on frame
with four digital numbered
thumb wheels and a removable
lever for locking the thumb wheel-
the thumb wheel operates 3 banks.
Over 4,000 combinations are possible
but by re-wiring the switch connections
underneath then thousands more variations
are possible. 1f you are making equipment
which you don’t want switched on accidentally
or without authority then this is a switch to consider—
this can also be used as a coding switch for many other
operations. Very neat and compact and measuring

approx. 4" x 14¥ x 14" deep. Priced at £3403.

PUSH BUTTON SWITCH
Type 14 D M.G. A very fine switch made by Honey-
well. The switch is intended for mounting on panet
through oblong hole. No screws required for fixing
it's sprung clips secure it quite firmly. The operating
button is approx. 1" dia. round and dished for ease of
operation. Has 2 sers of 10 amp changeover contacts.

. Spring loaded, returns to normal when pressure is

released. [deal for instrument or quality gear. Price
50p each. 19 for £4-50. 100 for £40.

TERMS:—10% discount if ten of an item
ordered, send postage where quoted—other
terms, post free if order for these over £600
otherwise add 20p.

J. BULL (ELECTRICAL) LTD.

(Dept. P.E.), 7 Park Street, Croydon CRO 1YD
Callers to: 102/3 Tamworth Road, CROYDON.
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Practical Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words).

Box No. 20p extra.

Seml-Display £7 per single column inch. Advertisements must be

prepaid and addressed to Classified Advertisement Manager, “Practical Electronics” 1PC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

SITUATIONS VACANT

WANTED

Brunel
Technical College
Bristol

Ashley Down, Bristol BS7 9BU
Department of Marine and Aero-Electronics

Marine Radio and Electronic Officers

The Department offers the following Courses:

(a) For prospective Radio Officers in the Merchant Navy a Course of
24 years leading to the MPT General Certificate in Radiocom-
munications and the DoTl Radar Maintenance Certificate.
Commences September and January.

(b) A 3-year Course for prospective Radio Officers leading to the
Marine Radio and Radar Technicians Certificate (CGLI 292) and
incorporating the MPT and DoTl Certificates.

(¢} For qualified Marine Radio or Electronic Officers the MNTB
Additional Certificate in Marine Electronics, in two modules of 3
months each.

(d) Short advanced technique Courses for serving Radio Officers.
{e) MPT R/T Licences.

Licensed Aircraft Radio Engineers

The Department provides a 2-year Full-time Course leading to a
career in Civil Aviation. The Course is fully approved by the CAA
so that successful students may obtain a full Category R Licence
at the end of the Course if over 21 years of age.

TOP PRICES PAID
AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street

Licences.

BS7 9BU. Telephone (0272) 41241,

The Department's aircraft, workshops and laboratories cover:

12.1 Airborne Communication Systems,

12,2 Airborne Navigation Systems.

12,3 Airborne Pulse and FM Systems.

Courses commence each September.

Courses are also provided for Aeronautical Engineering Certificates
(AEC 7-12), Aeronautical Engineering Technicians Certificate
(CGLI 258), Aeronautical R/T Licences, and Category X Compass

For further information apply to the Head of Department of Marine and
Aero-Electronics, Brunel Technical

College, Ashley Down, Bristol

MEN!
£50p.w.
can be yours

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in'only 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
TODAY, without obligation.
London Computer Operators
Training Centre
M88, Oxford House
9.15 Oxford Street, W.1
Telephone 01.734 2874

127 The Piazza, Dept, M88
Piccadilly Plaza, Manchester 1
Telephone 061-236 2935

LADDERS

LADDERS, 24}t £9-80, carr. 80p. Please add
109 V.A.T. to total order. Leaflet, HOME
SALES LADDER CENTRE (PEE2), Haldane,
Halesfield (1) North, Telford, Salop. Tel.
0952-586644.
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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
Wembiey, Middlesex HA9 8BZ

Bradford 8, Yorks.

SERVICE SHEETS

S8ERVICE SHEETS, Radio, TV, etc. 8,000
models. Catalogue 15p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEEYS for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
etc., from 8p with free Fault-Finding Guide.
S.A.E. orders/enquiries. Catalogue 15p.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 29066,

MUSICAL INSTRUMENTS

HALO—the new gear as supplied to Hawk-
wind, Solid Gold Cadillac. Tone generators
£12-11, ring modulators £12:77, fuzz box
£11.34, Wal-wah £11.81, treble boost £8-81.
Contact : HALO, Estuary House, Lxmouth,
Devon.

EDUCATIONAL

ENGINEERS. Get a technical certificate.
Postal courses in Lngineering, Electronics,
Radio, TV, Computers, Draughtsmanship,
Buildings, ete., FREE book from: BIET
(Dept. ZC BPE 29), Aldermaston Court,
Reading, RG7 4PF. Accredited by CACC.

A SUCCESSFUL
CAREER

IN RADIO

Get the success you deserve—take an
ICS home study course. Pass CeG,
M.P.T. exams FIRST TIME! Free books. I

Low cost Personal tuition Send
TODAY tor FREE Guide on Radio, TV,
Electronics, Electrical Engineering. I

Name

Address . l
Dept. 7305 I
Stewarts Road.
London SW8 4UJ
L N N _§ | J
FOR SALE

8EEN MY CAT? 5,000 items. Mechanical and
Electrlcal Gear, and materials, S.A.E. X, R.
WHISTON, Dept. PE, New Mills, Stockport.

BOOKS AND PUBLICATIONS

THOSE 1,000 BANBURY UFO'8! Details our
prediction. List 10p and S, A. K. Prediction
¢Chart 50p. Flight Pattern 42p. R & L,
Highiands, Needham, Suffolk,

DIGITAL COMPUTER Logic and Electronics.
A four volume 8elf-instructional course, £2-99
post free. Money back assurance. CAM-
BRIDGE LEARNING, 8a Rose (rescent,
Cambridge.

TV LIKE OUT-PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe
Road, Richmond, Surrey TW9 2EQ
01-948 3702

CATALOGUE NO. 18, Electronic and Mechan~
ical Components and manufacturers’ surplus.
tredit vouchers value 50p. Price 23p, inclu-
ding  post. ARTHUR SALLIS RADIO
(SJONTROL LTD., 28 Gardner Strect, Brighton,
Sussex.
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FIBRE OPTICS
Flexible Light Pipe for conveying light to in-
accessible positions, Fibroflex Type 1. Glass
1:14mm effective dia, PVC sheathed, “p per
metre, (VAT inc.), P. & P, 10p. Any quantity.

Polariser Sheet up to 1 sq. ft. max. size, l6ip
per sq. in. (VAT inc.), P. & P. up to 6 in. square
10p; over 6 in. square 30p
Cut down glare
% See those nixie tubes
% Cross themfor light control
Y Make your own strain gauge for plastics
and glass

Circuit Board Etching Kits. Full instructions.
£1-37¢ (VAT inc.), P. & P. l4p

Photographic CDS Light Cells—used (with
part of original circuit free), 33p (VAT inc.),
ost free.,

All items are strictlty C.W.0.

From: ARVIN SERVICE COMPANY
12 CAMBRIDGE ROAD
ST. ALBANS

MORSE MADE EASY!!
FACT NOT FICTION. It you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected),

Using scienllﬂcally prepared 3-speed records you

lly learn to r the code RHYTHM

without transiating. You can't belp it, it’s as easy as
fearning a tone. 18 W.P.M. in 4 weeks guaranteed.

Beginper's Section only £3-30, complete course £4.50

(Overseas £1 extra) details only, 4p stamp. 01-660 2888

G3HSC (Box 18), 45 GREEN LANE, PURLEY, SURREY

METER REPAIRS. Ammeters. Voltmeters,
Multi-Range meters, etc., also Linear scale
Transistorised Ohmuneters for sale. METER
REPAIRS, 39 Chesholm Rd., London N16 0DS.

U.K. DISTRIBUTOR ""W2A U baluns, antenna
hardware, toroid cores also electro-voice
microphones plus more, Large S.A K. T.M.P.
(ELECTRONIC SUPPLIER), (Dept. PE),
3 Bryn Clyd, Leeswood, Mold, Flintshire,
CH7 4RU,

LARGE QUANTITY test equipment, teceivers,
transceivers, meters, variacs, P.8.U.S. Over
1,000 items for lmnwdmtc disposal. S.ALE,
plus 25p. Refimd on purchase over 52.
F.J.¢., Colne Mill, Alvington, Lydney,
Gloucester,

FOR SALE SPRAGUE HYPASS CAPACITORS.
Axle fitting. Complete with bracket. 1,400
0-5mF 600V d.c. 20 amps, 1,100 o-1ml
250V a.c. 40 amps. SPERRY UNIVAC,
(irange Road, Houstoun Industrial Estate,
Livingston, West Lothian.

FOR S8ALE TECH. TE200 R.F. Xignal geu-
erator £8. Tech. to 0-3 oscilloscope £30.
Radio/TV servicing volumes 1969-1971 £20.
All in new coundition. Phone: Pagham 2137,

PRACTICAL ELECTRONICS. Volumes 1-5.
Offers. CHASE, 20 Greenside Road, West
Croydon, Surrey.

RECEIVERS AND COMPONENTS

5—N-Channel FETs 3819E—£I

Full specification devices complete with circuit
details for building voltmeter, 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

PRECGISION
POLYCARBONATE CAPACITORS

Close tolerance. High stability. Ali63V d.c.

0-47uF: 5% 380p; +1% 809
1-0uF:  £5% 40p; +1% 60p
2:2uF:  £5% 80p; +1% 76p
&7uF: *5% .Op. +19% 81-15
6-8uF: 5% 95p; +1% 41-50
104F:  £5%21- 10 +19% $1.80

16uF: +6% 21- 00. +2% l2-10. +1% 82:70
TANTALUM BEAD CAPACITORS. Values
available 0-1, 0-22, 0:47, 1-0, 2-2, 47, 6-8uF at
35V, 10uF 25V, 15uF 20V, 22uF 15V, 33uF 10V,
47uF 6V, 100uF 3V—all at 9p each; 6 for 50p;
14 for £8. Special pack 6 off each value (78
capacitors) £5.
NEW !—TRANSISTORS. BCl07, BCI08,
BC109. 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. IN%14, Tp each; 8 for
50p; 18 for £1. IN916, 9p each; 6 for 50p; |4 for
£1, 1S44, 5p each; |1 for 50p; 24 for £1. All
brand new and marked.
NEW LOW PRICE —400 mW Zeners.
Values available 4-7,5-6,6'8,7:5,8:2, 91,10, I},
12, 13-5, 15V. Tol. 45% at 5mA. All new and
marked. Price 9p each; 6 for 50p; 14 for £1.
Special offer 6 off each voltage (66 zeners) £4-25.
RESISTORS. Carbon film 5%, +W at 40°C, IW
at70°C. Rangefrom2:20Q t02:2MQ in E|2 series,
i.e.10,12,15,18,22,27,33,39, 47,56, 68,82 and
their decades. High stability, low noise.  All at
Ip each; 8p for 10 of any one value; 70p for
100 of any one value. Special pack—10 off each
value 2:202 to 2-2MQ (730 resistors) £5.
440V A.C. CAPACITORS. 0-I1uF, size l§in X
+in, ISp,D 25uF, size | 3in X }in, 30p,047 and
0 SuF. size 1{#inX #in, 35p; 1-0uF, size 2inX in,
45p; 2-0uF, size 2in X lin 75p.
SILICON PLASTIC RECTIFIERS | 5A—
Brand new wire-ended DO27. 100PIV at 8p
each or 4 for 30p; 400P1V at 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 109, VAT to all orders
MARCO TRADING
Dept. E8, The Maltings, Station Road
Wem, Shropshire

DRY REED INSERTS

L L = e, U
N p— e g

Overall tength 1:85" (Body length i-17).
Diameter 0-14“ to switch up to 500 mA at up to
to 250v D,C. Gold clad contacts. 69p 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 0803 34897

Trampus electronin

Add 10°%, VAT &) to all prices. All brand new, no
rejects. Money Back Warranty.
5V DIGITAL INDICATOR:
filter £1.45.

LED TYPE 3} 0-9DP DIL £2:25 cach; 6x £2:.19
each. 4 digit type £11.

LIGHT EMITTING DIODES. All with data and
panel clip, TIL209 4* dia. 26p. Red 1° dia. type
33p. Green 75p. INFRA RED beam LED £1.10.
GAS detector £1-89. Vltrasonic transducer £2.
DALO PCB resist marking pen 89p. (opper board
12% % 6" SRBP 40p. FeC etch PAK 18p.
INTEGRATED CIRCUITS: with data if required.

IC LITE SWITCH: Photo amp/trlader 40104 /11-20V
relay or TTL 87p. Dilrelay £1-1

\C dgnalcmch

MOS/LSI type. 28 pin, 4 or 6 igit, 12/24hr.
Chip with socket £13; PCB £1.69; KIT £21-49.
DVM voltmeter £12. Data 38p. 3W AF anp
£1-24.

741 Dil8 pin 28p; 709 18p. Dil28p; 748 20p; mono
710 33p. 555 TIMER/inonojastable osc. (']mk 93p.
REGULATORS: 1A 5 to 20V £1-49; 3 57D
RECEIVER ZN414 £1.18. Mini Rx }nt £1 99.
1310 stereo decoder for tuner £2-69, K1T £3-45.

0N TTL tew

G \TE- /400/1/ ’/'i/q\/.»/l('/ ’0/ (0/40/ 50, ete., 14p
cach 13 27p; 744 09; T470, 7472
28p; 1413, u\u\ 38p, T 7 60]; T476 32p; 7400
59p; 7492 B87p; T4R0 B8p; 7483 £1.10; 7486 37p;
7493 73p; .4(14 83p; 740 B3p: 7496 88p; vil2l

0-9DP socket and

46p; 74141 99p; 74190/01/92/03/96 £2.39. DIL
Mugs/1¢ case 10mm high 16 pin 35p.

DIL SOCKETS: low or high profile #/ 14/16 pin 13p.
SEMICONDUCTORS:

UN3055 40p; BC107 8p; BC108 8p; BCING 8p:
BC147/R/4 10p; ll( lﬁ//N/l) 13p; BCITT/RG 15]’,
BC1xe : B 21 2 13p

2N2O260y
053 17p: 2N3055 40p;
.;/4/../(;/ 819710/ 11 AN Bp each.

N3R1O 27p; 2N3K23 299 BUR 400V: TA
23p; 44 55p. TRANSFORMER: }A 6and 12V £1.
CAPACITORS: Dise 22pF to 0-1uF 4p. w5V
electrolytic 10, 50, 100uF 5p; 1,000uF 15p. PRE-
SETS 5p each. RESISTORN §W 59 1ip each.
CARBON POTS 12p each. Dual40p. Switch +12p.
All Din Plugs 13p; sockets 9p; Vero RRP.

FLYORESGEND
BEGERS 12vorD 209

13" B watt fully built with diffuser,

TRIO and CODAR communications and Hi-1i
retailer. ELECTRONIC ORGANS from £87,
PW_ELECTRONIC CAR IGNITION KIT £68-87.
VAT: YOU MUST ADD 10% (+) to all prices.
FREE CAT. S.A.E. Data sheets 8p each. P. & P

8p, C.W.0. P.0. BOX 28, BRACKNELL, BERKS.

8p
-:\3&.14 55p;

COMPONENTS GALORE. Pack of 500 mixed
components manufacturers surplus plus once
used. Pack includes resistors, capacitors,
transistors, diodes, '1.(C., gang, pots, etc.
Tremendous value. Send £1 plus 10p P. & P.
C.W.0. to CALEDONIAN COMPONENTS,
Fosterton FKirs, Strathore Road, Thornton,

Fife.
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COMPUTER PANELS, %in x 7iin long lead trans.

and comps., E4, 8 trans., 27p (10p); E45, 16 trans.,

44p (10p): E47, 10 trans., 33p (10p).

PANELS with epoxy and TOI18 silicon trans.

4 for 86p (12p).

MC METERS, 2in or 3in, three assorted £1.15 (25p).

MAINS STEPPING SWITCH, 22 way with reset

88p (15p).

RESETTABLE COUNTER, ) figure, 18/22V, works

on 12V, £2:20 (15p).

BILICON DIODES, 6350V 1}A, 10 on tag board, 35p

(Gp). New 800V %A, 6 for 25p (Gp).

UNIT WITH 4 x BFY5L, 4 silicon diodes, 4 zeners,

capa and resistors, 45p (419,

gé)PPER CLAD PAX. PANELS S3in X 3}in, 8 for
p (1

MIXED POLYSTYRENE/S. MICA CAPS., 100 for §0p.

71b ASSORTED COMPONENTS, £1.60.

21b ASSORTED COMPUTER PAN!LS £1-80,

R.ALE. (9in x 4in) for list of computer panels, ete,

J.W.B. RADIO
75 Hayfield Road, Salford 6, Lancs.
Postage in brackets Mail order only

BRAND NEW COMPONENTS8 by return.
Electrolytics 16V, 25V, 50V—0-47, 1, 2:2, 4-7,
10 mF, 4p; 22, 47, 41p (50V, Bp); 100, 5¢p
(50V, Tp); 220, 6p (50V, 9p). Subminiature
bead-type tantalums 0-1/35V, 0-22/35V, 047/
35V, 1/35V, 2:2/35V, 4-7/35V, 10/16V, 8p.
Mylar 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-
10,000p¥, 3p. Miniature highstab resnstors
59%,, E12 series—(‘arbon Filmn W, 1Q- 10MG2
(109, over 1 M()). Metal Film W, 10Q-
2:2MQ and 1W, 27(Q-10MQ all }p each
Postage 8p. The C.R. SUPPLY (0., 127
Chesterfleld Road, Sheftield, S8 ORN,

R.T. SERVICES

(MAIL ORDER ONLY)
77 Hayfield Rd., Salford 6, Lancs.

Veroboard 6:..5 0-1 Matrix, 2 for £I.

4 :4} 01 Matrix, 4 for £1. 12-3] 0:IS

Matrix, 75p each.

Mullard A.M. Module. |.F. Strip, LPI166,

£1:10 inc. P.P.

FM Tuner with R.F, Stage and A.G.C,,

3 transistors, neg. earth, 23 X 2X |§ in with

circuit, £1:374 inc. P.P.

Crouzet Geared Motors, 10-30-60 r.p.m.

New, £1-54 inc, P.P.

UHF TV Tuners. Transistorised, £1-65

inc. P.P.

3BPI with Base and Screen, £2:75 inc. P.P.

VCRI138 CRT. New, boxed, £3-30 inc. P.P,

Brand New Panel YU Meters, 41 X 3} in

calibrated, £3-30 inc. P.P.

Transformers. 7-5V + 7:5V A, 66p inc.
P. 18-0-18Y, 200mA + 24V, T7p inc. P.P.

9-0-9V, 100mA, 69p inc. P.P, 12-0-12V,

100mA 69p P.P. 20V, A 88p inc. P.P.

Transformers. 52-0-52V, |A -+ 22-0-22V,

200mA, £2-20 inc. P.P,

P.C. Board. §/S, 5§ 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 43"::1{". New,

85p inc. P.P.

Panel Meter S0;A. Brand new, 4}7:<3}".

£3-30.

SPECIAL RESISTOR KIT. }W 59, (arbon
Film. 10 each E12 value. 220 to 2:2M,
Total 610 for £3. P. & P. 3p. NEK ELL(C-
28 (arnegie Road, Xt. Albans,

TRONICS
Herts.
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SPECIAL INTRODUCTORY OFFER OF
BRAND NEW & MARKED COMPONENTS
ALL PRICES INCLUDE V.A
TRANSISTORS: BCI07B, BCIOBAIB/C 'BC109B/
Callat Byp; BFY50/51 |4p; 2N3055 38p. DIODES:
IN4148 41p; IN914 4;p. CARBON FILM RE-
SISTORS: W 5%, }p each, 30p/50 any mix
(220-2-2M) EI2
UNMARKED BARGAIN PAKS: These tran-
sistors have been properly tested and are guaranteed
to have the spec»ﬁed hfe spreads. Pak of S,
Plastic BC10BA hfe 125-240, 25p; Pak of S, Plastic
BCI0SB hfe 240-500, 25p; Pak of 5, Plastic BCI79A
hfe 125-240, 25p; Pak of 4, BFYSi 20p; Pak of 4,
2N697 20p. DIODES: Pak of 5 OA20020p; Pak
of 12 IN4]|48 20p.
C.W.O.P. &P, 10p. on orders below £4. Overseas
at cost. S.A.E.for lists. Mail Order only. Money
back if not satisfied.
ADFONIC (Dept. PE), 18 YEW LANE
ASHLEY, NEW MILTON, HANTS BH25 5BA

BRAND NEW FULL SPEC. DEVICES
SATISFACTION
OR YOUR MONEY BACK
U.K. ORDERS—Add 10% VAT to Total

MICROCIRCUITS: 709 24p; 710 36p; 723
Sip; 741 27p; 748 37p; FET Op. Amp. £1-62,
SOLDERCON IC Pin Sockets: 0-5p per pin.
SOCKETS: 14 pin DIL Hl or LO I2p each.
RECTIFIERS. 1A 50V 3lp; 100V 4p; 200V
4ip; 400V 5p; BOOV 6p; 1.000V 7p.
ZENERS (BZYB8): 27V to 33V 8p each.
DIODES: IN916 4p; OA%0 6p; IN4148 4p.
LED PANEL LAMP with Bush and Data 28p.
DALO PC RESIST PEN 68p

SUB-MIN. VERTICAL PRESET POTS
(SO0mW) 100ohms to 220K 3 4p eac
TRANSISTORS: 2N2926 Brown 6p, 2N3053
15p; 2N30S5 35p; 2N3702 10p; 2N3704 10p;
2N3819 26p; BCI07A 8p; BCIOBB 8p; BCI109B
8p; BC109C Bp; BCY70 15p; BFYS0/51/52 15p;
ACI126/7/8 12p; OC44/45/71/72 I1p.

Above prices on 30th May. Check our list.
JEF ELECTRONICS (P.E.B)
York HMouse, 12 York Drive, Grappenbhall,
Warrington WA4 2EJ. Mail Order Only.
C.W.0O. P. & P. at cost. 10p min. List free.

TOROIDAL MAINS TRANSFORMERS

Slimline and compact, with very fow stray hum
field, suitable for audio amplifiers up to 60 Watts/
channel, etc.
Type Tl—primary  0-110-120-220-230-240V,
40/60Hz. Secondary 0-45vV at ISOVA max.
Electrostatic screen. Size—only 14" high X 437
diameter. Weight 3%ib. Mail order only
Price—only £5-70, post free in U.K.
Other types available—send S.A.E.
Amplification and Recording
36 Bermuda Terrace, Cambridge

RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 45p. 50p bargain
transistor packs, bargain £1 resistor and cap-
acitor packs. UNF-VHF televisions £7.50.
Carr. £1-50. S A K. for 3 leaflets. VELCO
ELECTRONICS, Bridge 8t.,, Ramsbottom,
Bury, Lancs.

TUNBRIDGE WELLS.
TELESERVICE, 108
Tunbridge Wells, Kent,

Components  from
Camden Road,
Telephone 31803.

555 TIMER [.C. only 90p ecach inc. VAT.
P& P.5p. 2 or more post free. (C.W.0. to:
CHARNWOOD (D.P.2. 3), Castle Hill,
Holmestfleld, shethield, 818 5WQ. Mail order
only.

BEDFORD ELEGTRONIGS

2 Grove Place *© Bedford

Bedford 51961

YOUR LOCAL
COMPONENTS SUPPLIER
FREE CATALOGUE ON REQUEST

MISCELLANEOUS

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M's, H.8. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.5.U.'s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M C relays,
components, ete. Lower Beeding 236.
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AT LAST YOU CAN TRANSMIT AND
FORGET ABOUT LICENCE EXAMINATIONS

because this Ministry approved transmitter/receiver
kit does not use R.F.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it’s TWO KITS IN ONE because you get
the printed-circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN.TO-BUILD with the
EASY-TO-FOLLOW instructions._ An extremely
flexible design with quite an AMAZING RANGE—
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.
GET YOURS! SEND £5-80 (mc VAT) NOW
S.A.E. for details) AIL ORDER ONLY
TO: ‘BOFFIN PROJECTS'
DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

A Perfect toast every time. Automatic pop-up
toaster has adjustable time control to vary the
colour and crispness just the way you like it.
Chromium plated with black plastic sides.
220/240V, B00. Comes with 6ft of flex and
3 months' guarantee. Size Bin x 43in x 7in
high.

E341 £7-20

Toaster

I'l Compact go-anywhere cassette tape recorder
can be operated by battery or a.c. mains,
220/240V. Automatic recording level. Piano-
type keys controf play, rewind, wind. stop and
record. Sockets for remote control and
microphone, Complete withfour U2 batteries.
Wood grain finish. Size 9%in x Sin x 24in.
Weight approx. 6lb.

E365 £15-30

AGME ELECTRIC CO. (FINSBURY) LTD.
74 Gt. Eastern Street
London E.C.2
Tel. 01-739 6486-8

Tape recorder

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, 29 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
Apphcations include Relay, Triac or Logic Drive
automatic ight switching and door control, beam break
detection - burglar alarm, batch counting and code
reading

BARGAIN PACK!

2 LITE-IC2, 2 LITE-IC3 and 5 LED s all for £5:00

ALL PRICES INCLUDE VAT, PACKING AND CARRIAGE
Please send C.W.0. to:

LITE-IC, ELBON, SUMMERFIELD,

N

THE CRESCENT, WEST WITTERING, SUSSEX
N

Build the Mullard C.C.T.V. Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 764p)

SEND5” 7" S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS

15/17 Cambridge Road, Kingston-
on-Thames, Surrey KT1 3NG

CONSTRUCTION AIDS. Screws, nuts, spacers,
etc., in small quantities. Alummlum panels
punched to spec. or plain sheet supplied.
Fascia panels etched aluminium to individual
requirements. Printed cireuit boards—masters,
negatives and boards, one-off or small numbers
Send 6p for list. RAMAR CONSTRUCTOR
SERVICES, 29 Shelbourne Road, Stratford-
on-Avon, Warwks,

7//6RMO¢'0(IP££S

Acramet and Acraspeed
thermocouples, 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.
International Combustion Limited,

Sinfin Lane,
Derby DE2 9GJ

ENAMELLED COPPER WIRE

S.W.G. Hb Reel $1b Ree!
10-14 £1-15 65p
15-19 £1-15 65p
20-24 £1-18 68p
25-29 £1-25 75p
30-34 £1-30 80p
35-40 £ 85p

1-40
Please add 109; to ajl above prices to cover VAT
The above prices cover P. & P. in U.K. Supplied by
INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone No. 061.224 3553

standard german
plugs &sockets

With EARTHING CONTACTS

Plug131 I > - 4 Socket200
34p , A £110
inc VAT

INCVAT R

Withcable N outletto
sideentry .

fit wail box

Socket210

61p

INCVAT

Forbench

mounting

Postage &packing-titem 3peachadditional item 2p

over0postfree TRADE ENQUIRIES WELCOME

[E michael wheeler Itd 01-388 0575
18-19 WARREN STREET LONDON WIP5D8

P.E, SYNTHESISER
KNOB KIT

Complete kit as Feb. issue . st
43 Lnnpobs,e7lcalaibr:tecll‘d‘?s:s. £3 9' fpr':e
DE LU XE KIT as above but £s.8 post
calibrated for programming. free

Inclusive postage and V.A.T.

RE-AN PRODUCTS LTD.

Burnham Road, Dartford, Kent
Tel.: Dartford 20785

PSYCHEDELIC MINI-STROBE

A very POWERFUL, POCKET-SIZED
STROBE-LIGHT that is SELF-CONTAINED
and you can take anywhere. Go to parties
and__ really BRAIN-FREEZE them with
DAZZLING PSYCHEDELIC EFFECTS and
STOP.MOTION FLASHES, Boffin's new
MINI-STROBE kit constitutes a fully
solid-state electronic_ device which is
COMPLETE  with FUTURISTIC  case/
reflector unit, printed-circuit board,
electromcs, and source-lamp—the only
extra is _a battery which you can buy
locally. The whole thing can be easily
builtin a few ho

A veritable FLICKERING FASCINATOR!
Adjustable flash-rate.

GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET-
LIGHTNING!

SEND £2-10 (inc. VAT) for YOUR
MINI-STROBE. MAIL ORDER ONLY

To: Boffin Projects
4 Cunliffe Rd., Stoneleigh, Ewell, Surrey
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ELECTRONICS FANATICS

whether beginner or advanced — we
offer a range of over 35 SUPER proj-
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 turn-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction-
world of BOFFIN

IGETNYOOUR CATALOGUE — SEND JUST
5p
MAIL ORDER ONLY

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD S
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

GLASS FIBRE P.C. BOARD —large supplies
availahle. {in single sided one ounce copper,
2p per 3 sq in {(under 1ft); 78p per 8y ft (over
1ft). 4 indoublesided one ounce copper, 1p per
sq im (under 1ft); 21 per sq ft (over 1ft).
Please add 10p per sq ft postage and packing.
We can cut to vour size at 1p per cut. SOLID
STATE LIGHTING, The Firs, Smalworth
Lane, Garboldisham, Diss, Norfolk.

ALUMINIUM SBHEET to individual sizes or in
standard packs, 3p stamp for details. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, stratford-on-Avon, Warwks.

BURGLAR AND FIRE ALARMS. Complete
Master Control Module now available from our
own panels.  [deal for all Alarm/switching
circuits with data sheet, ete, £6-85. Complete
Alarm kits £49-50. Magnctic Switches, Sensors,
Panels, available, ¢ TLE ALARMS, PO,
Box W06, Windsor, Berks,

ZIGGY’S 2001

ELECTRONICS Co. Ltd.

SPECS. MULTIMETER
U4324. Sensitivity 20,000 OPY
DC. Usually high current ranges.
3 amps a.c./dc. Voltages
AC3 to 900V d.c. 06 to 1200V.
Resistance 500 ohms-20-200-
2,000k2. Transmission level

—10 to +12dB. This high
quality instrument has diode
protection Complete  with

test Jeads, batteries, etc.
PRICE £8 plus 25p post, etc
MULTIMETER 4313. Similar to above but
special features include 3 amp current range
and instrument is housed in metal case with
carrying handle. ({(lllustrated leaflet sent on
request ) ONLY £9:50 plus 25p P, & P
gP -5D. Diode protected. D.C. and
AC vol!s 500V. D.C. current 0-500 mA. Res.
O-1Mq. £5-95. P. & P. 20p
EAGLE LT700 TRANS., LT“ TRANS,
Qur price 32p each, postage 6p
P.U. HEAD SHELLS AND SLIDES.
GARRARD C2 (5P25 Mk I, e(:) 45p. M7
(SP25 Mi Il and earlier models)
BSR McDonald (310, 510, 6[0 MP60) 45p
Pos(age 6p per shell
RE YOU HUMBLE ABOUT YOUR
RUMBLE’ SP25 drive wheels, 65p plus Sp
P. & P. MP60 drive wheels. 65p plus 5p P. & P
SUBMINIATURE TOGGLE SWITCHES
—very useful, very small. $/P, 25p, DP/ST, 33p.
Postage 5p each, over 10, postiree.
SUBMINIATURE MAINS TRANSFOR-
MERS. Eagle MT6, 6-0-6, 100 M/A, 80p,
postage 10p. MTI2, 12-0-12, 50 M/A 80p,
postage (0p
MINIATURE TYPE MAINS TRANS-
FORMERS. Eagle Type MT280, 6-0-6
280 M/A, £1-20; MTI50, 12-0-12, IS0M/A,
£1.20, MT100, 24-0-24, 100 M/A, £1-20. R/S
types, 13V, 0'S amp, C. Tapped, £1.06, 163V,
0:3 amp, C.T., £1.06, Post I15p on min. size.
DIAMOND STYLI FOR SONOTONE
STAHC, LP/78 65p plus S5p P. & P. LP/LP,
958 plus 5p P
R SPEEDY DELIVERY OF THESE
MINT CONDITION COMPONENTS
PLEASE SEND C.W.O. to ZIGGY'S 200|
ELECTRONICS CO. LTD., DEPT. P.E.),
34 MABLEY STREET, LONDON, E.9.
N.B.—Please add 10°%, for VAT—Sorry.

LOW COST LEDs

MLED 500 in scandard TO92 package for P.C.

mounting. MV54 is T3 size, 2 mm, miniature.

Both provide visible red light from [-65V, 20mA.

[50() resistors available for 5V d.c. (TTL) operation.
25 50 100

MLED 500 £1-10 £2-20 £3-74 £6-60 £2:65
V54 £1.10 £2.09 £3.52 £6-05 £2-10
|5 9] — lp 22p 44p
MARE'’'S TAILS: Spray of several thousand glass
fibres, ready to use as part of decorative displays.
£1) each including P. & P. and VAT.
POLARISERS for light control, glare reduction,
modulators, stress analysis, S/N enhancement for
displays.
HN32 Linear Polariser, for Kerr cells, etc.
HRCP7 Red Circular Polariser, for LED displays.
HNCP37 Neutral Circular Polariser, for
c.r.t.s, meters, etc.
Send 9 x 6in S.AE. for full details of the above
plus our full range of Fibre Optics.

P.O. Box 702 LONDON WI0 éSL

SINGLE CHANNEL
SOUND-TO-LIGHT
CONVERTER .,

WITH LIGHT DIMMER
Max. Load 2kW at 150V a.c.

Price includes ready built and tested module, edge
connectorfmounting bracket, dimmer potentiometer,
audio sensitivity potentiometer, full connecting
data. Price £7-80 inc. VAT + 25p P. & P.
EXTRA FACILITIES. Push-button for Manual
Pulsing, 26p extra. Photocell for turning on the
lights as the ambient light decreases, 75p extra.

THREE CHANNEL
FILTER UNIT

When used with three single channel modules this
unit filters the sound into bass, middle and top
frequenciea enabling three coloured light displaya to
be shown. Independent sensitivity controls on each
channel. Ready built and tested.

Price £3.40 inc. VAT + 15p P. & P.

OIL WHEEL PROJECTOR
@ Build your own

using our
MULTI-COLOURED
OIL WHEEL AND
MOTOR KIT
Suitable for mounting
on virtually all 8lide
Projectors, .

Kit contains:

% 8in dia. or 4in dia. OIL WHEEL (please atate
size required when ordering).

“ Buitable Miniature mains motor.

Y Full instructions.

For Professional Discotheque use or home enjoy-

ment. Price £7-15 inc. VAT & P

ELECTRONIC COMPONENTS
BARGAIN COMPONENT PACKS
Pack No.
1 300 Carbon resistors, 3, }, 1, 2W.
2 100 Electrolytic Condensers.
3 250 Ceramic, Polyatyrene, Silver Mica, etc. Con-
4

densers.
250 Polyester, Polycarbonate, Paper, ete. Con-
densers.
9 25 Potentiometers, nssorted.
6 250 High-stab. 1, 2%, 5% resistors.
7 50 Assorted Tagstrips.
8
9

lib wi. Assorted Nuts, bolts, washers, spacers,
'.’QE.'AL;aur(ed switches, rotary, lever, micro, toggle,
10 .‘)(e) %reaet Potentiometers.
ALL COMPONENTS NEW AND UNUSED

21 + 25pP. & P. per pack 25 for 5 packs
post free.

C.T. ELECTRONICS

267 Acton Lane, London W4 5DG
01-994 6275

8olve your communica-

tion problems with this
4-8tation Transistor Intercom system (1 master and
3 Subs), in de-luxe plaatic cabineta for deak or wall
mounting. Calljtalkflisten from Master to S8ubs and
Subs to Master. Ideally suitahle for Business, Sur-
gery, Schools, Hoapital, Office and Home. Operates
on one 9V battery. Onjoft switch. Volume control.
Comptlete with 3 connecting wires each 66t and
other accessories. P.& P.44p

MAINS INTERCOM (new model)
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/foff switch and volume control with lock system.
Price £16:40. P. & P. 60p extra.

Bame as 4-8tation Intercomn for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft connecting wire.
Complete with battery. P. & P. 30p

Why not boost
business effi-
ciency with this mcrednble De-Luxe Telephone Ampli-
fler. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off awitch, Volume control. Complete with battery.
P. & P. 24p. Full price refunded If not satisfled in 7
days.
WEST LONDON DIRECT S8UPPLIES (PE/7)
169 KENSINGTON HIGH STREET, LONDON, W.8
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NEW EDITION

TV ENGINEERS'
POCKET BOOK

P. J. McGoldrick Price £2-:65

THE RADIO AMATEUR’S HANDBOOK
1973 by A.R.R.L. Price £2-95,

1-2.3-4 SERVICING CASSETTES by F. H,
Bele. Price £2-30,

110 THYRISTOR PROJECTS USING
SCRs AND TRIACS by R. M. Marston,
Price £1-50.

VIDEQ TAPE PRODUCTION AND
COMMUNICATION TECHNIQUES by
4. L. Efrein. Price £1.40,

INTEGRATED CIRCUIT POCKET BOOK
by R, G. Hibberd, Price £2.60.

AUDIO SYSTEMS HANDBOOK by
N. H, Crowhurst. Price £1.35.

BEGINNER'S GUIDE TO PRACTICAL
ElLEOCTRONICS by R. H. Warring. Price
£1.40,

SIMPLE TRANSISTOR PROJECTS FOR
HOBBYISTS AND STUDENTS by L.
Steckler, Price £1.35,

PRINCIPLES OF TRANSISTOR CIR-
CUITS by S. W. Amos. Price £]-65.

NEW IC FET PRINCIPLES AND PRO-
JECTS by K, W. Sessions. Price £1-20,

GE TRANSISTOR MANUAL. Price£]-20,
*ALL PRICES INCLUDE POSTAGE"

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
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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WATFORD ELEGTRONICS

The Synthesiser shown above is the Dewtron “Apollo”
A.1, which we sellready-built to professionals. Believe it or
not, it uses the SAME precision modules as we seli 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.

effects!  Ask any of our customers.

by the Association of Musical Instrument Induslries. Send

D.E.W. LTD.

254 Ri

BUILD A CHORDING PROFESSIONAL SYNTHESISER

With over 7 years’ unblemished reputation in these pages, Dewlron continues to lead in new technical developments in electronic sound
See our products in the music stores, too.
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g.'Gipsy’’ G.I. Approved

using neW"on (Regd. Trademark)

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in buik!

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. 109, extra,
V.A.T. paid orders over £75.

Suppliers of special equipment to leading group.

15p for full catalogue of our famous musical effects.

ngwood Road, FERNDOWN, Dorset BH22 9AR

35 CARDIFF RDAD. WATFDRD. HERTS, ENGLAND

C.Wi0. Please. P: & P. please add 10p to orders under £2
MAIL DROER, CALLERS SATURDAYS DNLY

SEMICONDUCTORS
TRANSISTORS DIODES u:&s%n_ |]c1'-
AC125  12p BCl47 i2p | OC70 10p | OASS 70 | 70 pin 32p
ACI26  12p|BCi48 12p | OCTI 10p | OA90 sp ;095 ';P!“ ;:P
ACI27  12p{BCI49 12p | OC72 10p | OA9I 5p 7::c AR
ACI28  12p|BDI3I 49p | 2N2218A 13p | OA200 8p [ 7S] P_'“agp
ACI87  12p|BDI32  49p [2N2220 10p | OA202 8p 4pin 80p
AC188 i2p | BFI94 15p [2N2221  10p | IN9I4 sp | DIL
ADI6} 10p | BF195 15p [2N2483  10p | IN400I 6p | SOCKETS
ADI62  30p|BFYSO  22p 2N24B4 10p | IN4004  7p | B pin
AF1 14 12p | BFY5I 22p | 2N2926R  9p | 1 N4007 8p | 14 & 16 pin |5P
AFI15 12p | OC26 40p |2N29260 9p | IN4148  Sp | ZENER
AFi16 12p | OC28 40p |2N2926V  9p | BYZI0  20p | DIODES
AF117 12p| OC35 40p | 2N2926G 10p | BYZI3  16p | BYZ BB series
BC107 9p | OC42 10p [ 2N3014  10p | WOI BRIDGE | 400mW  3-3V-
BC108 9p | OC44 10p [ 2N3055  55p | RECTIFIER 2
BCI10% op ! OC45 10p IA. Price 30p ! Price 12p each
THYRISTOR | JACK PLUGS AND SOCKETS
200V 4A 60p | Standard Screened, 12p 2:5mm Screened. 8p
n | Stereo Screened, 30p 3-5mm Screened, 10p
VEROBOARD '
RO oo-l 015 Standard Socket, |2p 2-5mm Socket, 7p
2% x33in  20p 18p Stereo Screened, 15p 3 5mm Socket, Tp
24 x5in  24p 22p
3} x33in 24p 122p | DIN PLUGS & SOCKETS | COMPACT
3} x5in 27p 30p | Pin: 2, 3, 5 (180° or 2407) CASSETTES
21 x17in  75p 60p Plugs, llp Socke: 3p. C60 40p; C90 55p:
34 x17in 97p  B4p C120 75p. l
5 x17in 1218p - -
2y x17in (plain)  40p | PHONO PLUGS AND SWITCHES
3} x17in (plain)  60p SOCKETS: PLUGS assorted | TOGGLE SPST_ 18p
5 x17in (plain) 80p | colours 5p. DPD 22p
Pke. 50 pins 20p | Socket: Single 5p SLIDE DP 1A top |
Spot face cutter 42p Double 7p ROTARY Wafer
Pin insertion tool 51p Triple 10p 12 Way 159'
D.C. POWER SUPPLY STEREO HEADPHONES. I
Current: 500mA. HOSIDEN DH-02V-S.
. . 8 ohm: Individual vol. control. Soft ear
OJP Voltage: 3, 45, 6,75, 9, 12. padding. Light wt. PRICE: £1.85.
PRICE: £3:40 P. & P. I5p. P & P. I5p. 1
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RESISTORS

High stability low noise carbon film. Miniature wire wound.

Power Values PRICE

Watts Tol. Range Available 1-9 10-99 100 +
s 5% 22-22M El2 Ip 0.8p 0-7p
+ 5% 22-47M EI2 Ip 0-8p 0-7p
1 5"/8 2:2-10M EI2 2p 1.6p |-4p
4 10% 1-10 ohm El2 ép —

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

POLYESTER CAPACITORS. Axial lead type:

400V : 0-001 uF, 0-0015uF, 0-0022uF, 0-0033uk, 0-0047uF, 0-0068uF, 2ip; 0-0luF,
0-015uF, 0-022/1F, 0-047uF, 3p; 0-068F, O- 1 ;iF, 0 1SuF, 4p; 0-22uF, Tp; 0-33uF, 10p;
0-47uF, 13p,

160V : 0- mF 0 15uF, 4p 0-22uF, Sp; 033, 6p; 0 47uF, Tp; 0-68uF, 10p; | uF, 13p.
Radial lead P.C, ty,

250V: 0-0tuF, OOIS/JF ooon 3p; 0-033uF, 0-047,:F, 0:068uF, 3§p 01 uF, 4p;
0-15uF, 4p: 0-22uF, 0-33uF, Sp; 0-474F, Tp; 0-68uF, 10p; |1-0uF. 11p

ELECTROLYTIC CAPACITORS. Miniature axial lead type.

63V: | uF, 1'5uF, 2-2uF, 3-3uF, 4 7uF, 6-8uF, 10uF, 15uF, 22uF, 47uF, 6BuF, 6p each.
40V: 100uF, 6p; ISOuF 25V, 6p; 25V: 220uF, 1lp; 470uF, 13p; 680uF, 20p;
1,000uF, 25p.

CERAMIC CAPACITORS: 50V d.c. Plaquette body 25mm leads.
Range: 22pF-10,000pF. Price 2p each.

SLIDER POTENTIOMETERS
0-25W log and linear values

POTENTIOMETERS: Carbon Track
0-25W, Log and linear values

10k 0 — 100k O Single gang 35p
S5k 0 ~2MQ Single Gang 12p
5k —2MQ s/gang Wlswitch 24p 'I(Ok g — 100k @ Dual gang fgp
5k @ —2M @ Dual gang 37p RODS P
IK linear single gang I2p
Knobs Pointer type 8p | PRESET POTENTIOMETERS
Smatl Aluminium i0p | 0-25W 1k 0 —IM, Hor. and Vert. Sp
Black chrome rim ISp | 01 W Vert. only 3p

—— T G UYL I IS CEEED ISR L I e G SRS S o]

WATFORD ELECTRONICS i
35 CARDIFF RD., WATFORD, HERTS, ENGLAND.
Enclose 10p stamps for our comprehensive catalogue. '
Name :
Address ]
LR W W W Y
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Over 150
ways to
engineer a

etter_future

A BETTER jog

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.I.LE.T. and we’ll send you full details and a free
book. B.I.LE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.LLE.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 vou? \Without losing a
day's pav, vou could quietly turn_vourself into something of an
expert. Complete the coupon (or w rite if vou prefer not to cut the
page). No obligation and nobody will call on vou . .. but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday | received a letter from the Institution informing that iy
application for Associate Membership had been approved. | can hone \tl\
say that this has been the best value for mouey I have ever obtaine d
view echoed by two colleagues who recently commenced the caurse’
Student DB, Yorks,

“Completing \om conrse, meant going from a job I detested to a job
that 1love, with unlmntvd prospects’ '.A\tudvm_] A.O. Dublin,

“My training with BLILT. quickly changed my earning (aparlt\ and,
in the next few vears, my earnings inereased fourfold” . —Student
C.C.P., Bucks.

AND 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 emplovers seek. There’s no surer way of
getting ahcad or of opening up new opportunities for \nursc]f It
will cost you a stamp to find out how we can help you. Write to
B.L.E.T. Dept. BPF07 Aldermaston Court, Reading RG7 4PF.

Publishedd approsimately on the 15th of each month by 1P¢C Magazines Ltd.,

Fleetway House,

Farringdon Street,

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

a career fora

better future.

_ mmm wmm maCUT OUT THIS COUPON=m mwes mam smm

G
W

MECHANICAL
AM.S.E. (Mech.)
Boiler Inspect.

& Operation
C & G Eng. Craflts
C & G Fabricat.
Diesel Eng.
Eng. Inspection
Eng. Metallurgy
Inst. Eng. & Tech.
Inst. Motor Ind.
Mainten. Eng.
Mechanical Eng.
Sheet Metal Work
Welding

l ELECTRICAL &
I é M.S.E. (Elec.)
C&GEler Inst.
I o}
C

omputcr hlect
Elec. Maths
Elec. Science
Electronic Eng.
Electrical Eng.
Install. & Wiring

Meters
l & Measuring
Instruments

| management &
PRODUCTION
Auto. Control
Computer Prog.
Electronic Data
Processing
Estimating
Foremanship
Inst. Cost & Man
Accountants
Inst. Marketing
Management
Metrication
Motor 1rade Man.
Network Plan.
Numerical Cont.
Operational
Research
Personnel Man.
Planning Eng.
Production Eng.

0 0O0O0ooooooo

a

0

a
a
]
[m]
0
[u]
0
d
0

0 Electrical

CIDDC] No0OO0o00 oaa 0a

Man. Prod.—cont.
Quality Control [J
Salesmanship O
[] Storekeeping O
Work Study O

orks
Management [
DRAUGHTSMANSHIP

Doalgn 01’ Elec.
Machines

Die & Press Tool
Design

;>

Draughtsman-

ship
Gen. Draughts-
manship
Jig & Toaol Des.
Tech. Drawing
RADIO & TELE-
COMMUNICATIONS
Colour TV
C & G Radio TV/
Electronics
C & G Telecomm.

O
O
[m]
]
O
O

Tech.
Prac. Rad. Elec.
(with Kit)
Radio Amateurs

Exam.
Radio Servicing
& Repairs
Radio & TV Eng.
Trans. Course
TV Main. & Serv.

AUTO & AERO

Auto Engineer.

Auto Repair

C & G Auto. Eng.

Garage
Management

MAA/IMI Dipl.

Motor Vehicle
Mechanics

GONSTRUGTIONAL
Archltect.(urlg

00 0O 00 000000 Oood O 0 ooao

Coaching for many majur exams, inchuding
C & G and assistunee in QNCIHNC,

I To B.LLE.T., Dept. BPE(O7

Aldermaston Court, Reading RG7 4PF

INA

Block Capltals Pleas
ADDRESS

I OTHER SUBJECTS

1 Accredited by C.A.C.C. .
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

London, E.C.4.

Tick or state subject of interest.
Post to address below.
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Carpentry & Join. O3
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GENERAL |
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Farm Science g
General Educat. [
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Pract. Maths
Pract. Slide Rule
Pure & Applied
Maths l
Refrigeration O
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Writing
Timber Trade O
University Ent. O

ssoan |
LEVELS SUBJECTS I
Over 10,000

group passes I

. AGE . ...
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BUILD
THE

TEXAN

* FREE TEAK CASE complete kits!

FEATURES: New slim design with 6 _ICs, IC

sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.

Special Gardners low field slim line transformer.

Fibte glass PC panel. Complete chassis work.

HIGH QUALITY & STABILITY AREPREDOMINATE 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 filters, monojstereo switch, input selector: Mag. P.U.,
Radio Tuner, Aux. Can be altered for Mic, Tape, Tape head etc.
(Parts list Ref. 20 on request). Constructional Details Ref, No.

with

21. 30p.

SPECIAL S P. & P. 45p

KIT £28 50 COMPLETE WITH
PRICE FREE TEAK CABINET

YOUR COMPLETE AUDIO-ELECTRONIC STORES

within 200 yards — call and see for yourself.

More of everything at the right price. All your electronic requirements

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

(As featured in "'Practical Wireless''
May to August 1972)

SLIM DESIGN
WITH
SILYER TRIM

Overall chassis size
14} in. x 8in. x 2 in. high

LOW COST HI-FI SPEAKERS
E.M.L. Size |3%in x 84in and Ceramic Magnet

TYPE 150 6 watt, 3, 8 or IS 2
chms £2.20. Post 22p.

TYPE 150TC Twin cone ver-
sion £2.75, Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover, 3, 8
or I50hms. £3.50. Post25p.

TYPE 350 20 watt with tweeter
and crossover, 8 and IS ohms.
£7-50. Post 28p.

POLISHED CABINETS IS0, ISOTC, 450 £4-60.
ASSEMBLED IN POLISHED CABINETS (80O
SERIES 6 (Assembled 150TC) per pair £16°50, Post 70p.
SERIES 8 (Assembled 450) per pair £18'95. Post 70p.

Post 30p.
HM)

ML3 MW, LW
TUNER TO BUILD

Uses Mullard Module,

Stow motion tuning. Built-in

battery. Ferrite aerial. Overall size 7inx

2%in x 3§in. TOTAL COST TO BUILD £4.85. Post ISp.

All parts sold separately—Leaflet No. 6.

"BANDSPREAD" PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF/IF Module, Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull output, fibre glass
PVC  covered cabinet, car aerial.
Auracnve appearance and performance.
TOT. COST TO BUILD £7-98, p.p.
I32p (Bau 22p).

CATALOGUE

Fully detailed and
ilustrated covering every
aspect of Electronics—
plus data, circuits and
information.

NHENRY'S'

3 10,000 Stock li

i Mnlo l."' Special L(oovcv Pll'?ceessaa(nd

b Fully Guaranteed.

g PRICE 55p "oi
>, |

(490p FOR CALLERS)
PLUS! FIVE
10p VOUCHERS

Send to this address—
Henry's Radio Ltd. (Dept.
PE), 3 Albemarle Way,
London, E.C.I—for
catalogue by post only.
All other mail and callers
to "'303", see above.

=,

Designer approved kits distributed by Henry’s!
Justa

TEST EQUIPMENT lugea.

SE250B Pocket Pencil Signal Injector, £1:90 \
SE500 Pocket Pencil Signal Tracer, £1:50 |
THL3I3D Robust 2 K/Volt, £4'55; with case £4°95 jii
TEI5 Grid Dip Meter 440 KHz—280 MHz, £13-45 {
500 30 K/Volt Multimeter, £9-25;

with leather case, £10.50 7
200H 20 K/Volt Muitimeter, £4-20; with case £4-95 |
AF 105 SOK/V Muttimeter, £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, Carr. 35p
TE22D Audio Generator 20Hz—200KHz, £17.50, Carr. 35p
CI-5 3in Pulse Scope 1QHz—I0MHz, £39-00. Carr. SOp
TE65 Valve Voltmerer 28 ranges, £17-50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300ke/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—
HF FM gives the REAL sound.
AII parts sold separately.
Free Leaflet No. 3 & TOTAL £6-97, p.p. 20p.
Mk! Decoder Kit £5- 97. Built IC Decoder £6'50. Tuning meter

unit £1.75,
Mains unit (optional) Model P5900 £2-47. Post 20p

Mains unit for Tuner and/or Decoder PS6/12 £3-25. Post Pos( 209
PA—DISCO—LIGHTING
o Lo F N L3

UK's Largest Range—Write

phone or cail in. Details and 60 6 6 6

demonstrations on request. R 6‘

DJ30L 3 Channel sound to ---i.-i—i-
light unit, 3kW. £29.50 —

DJ40L 3 Cha7nsnel Mic (Built-in) to light,

3kWw. £38
DJ70S 70 watt Disco amp/mixer, £49-75 FIBRE OPTICS -
DISCOAMP 100 watt Disco amp/ LIGHTING - MICS
mixer, £65.85 EFFECTS - PRO.
DJI105S 30 watt Disco amp/mixer, £32.25 JECTORS - SPOTS
Anti-Feedback Quality Mic., £11-50 B MMER .

DJ500 SO watt PA amplifier, £43-95
DJ700 70 watt £52.75

DJ1000 100 watt £63-00

Group 300 150 watt rms Group Valve

DI S
STANDS' MIXERS
SPEAKERS

for

Everything
PA isco

amplifier, £86°00 Lig
@ Portable discos—details on request FREE Stock List
® Credit terms for callers Ref. . 18.

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS
Z30 £3.57 Z50 £4.37

STEREO 60 £7-97 PZ5 £3.97
PZ6 £6-37 PZ8 £4.77,
Transformer for PZ8 £2-95,
Active Filter Unit £4.45.
Stereo FM  Tuner £16:95.
ICI2 £1-80 QI6'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, PZ6 £18-00
2 x Z50, Stereo 60, PZ8 £20-25

£2.95
£19.95

Transformer for PZ8
PROJECT 605 KIT

ELECTRONIC KITS
Henry’'s introduce new huge
range of audio and electronic
kits now in stock, everything

supplied, tremendous value,
Detailed list Ref. No. 14 on
request,

IC RECEIVER
ZN414 Radio integrated citcuit
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
advertised. Limited quantity.
£9-50. Post 30p.

LEARN A LANGUAGE
Recorded Cassettes with step
by step phrase books. French,
German, Spanish, {talian. £1-36
£5.00 per set of

per course.
four.

DISCO SPOTBANK
As illustrated on the front
cover of Practical Wireless,
;\spril, 1973. £12:75. P. & P,
P.

HIi-FI EQUIPMENT
Warehouse prices with BIG
DISCOUNTS plus demonstra-
uons (for callers) and GUARAN-
FREE 24-page detailed bro-

chure (Ref. No. 17).

* You can :oo the tavings %

HIGH QUALITY

CASSETTES
The best U.K. low noise tapes
but at a special price. “Living
Sound” cassettes meet the
highest international standard
(IEC94A). Fantastic price
savings.

C60 C90 CI20
3for £1-00 £1-33 £1-62
6for £1-80 £2.57 £3-15
10 for £2-80 £4.20 £5-00
Full guarantee. Post paid.

Made by EMI
Henry's.

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds. |deal remote switching and
smnalhng. Comple(e with data

1.C. circuit
PRlCE PER PAIR £5- 90. PostiOp.

MARRIOT TAPE HEADS
4 TRACK MONO
or 2 TRACK STEREO
17" High Impedance

especially for

£2-00

18" Med. Impedance £2-00
''36" Med.-Low Imp. £3-50
Erase Heads for above 75p

‘63" 2 track mono — High
Impedance 5

I
|43 i Erase Head forabove 75p

7 SEG & NIXIE TUBES
{Post ISp per | to 6)
XN3, XNI3, GN6& 0-9 side

view with data, 85p.
GNP-7, GNP-8 0-9 side view
wuh decnmal points and data,

30_I5F 7 seg. £2 each, £7 per 4
with data.

12 and 24 hour clock circuits.
Ref. No. 31 I5p.

MINIATURE AMPLIFIER
5 transistor. 300mW ofp.
Fitted volume and sensitivity
control 9 volt operated. £1-7%
each, p.p. I5p.

V AT Alii 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
S

RADIO
LIMITED

303 Special offers and bargains store

All mail to 303 Edgware Road, London W2 1BW

QUALITY SLIDER CONTROLS
60mm  stroke singles and
ganged. Complete with knobs.
5kQ, 10kg, 25k, 100kg,
250k 2, SO0kQ. | meg. Log and
Lin. 40p each, 10kQ, 25k,
50k, 100kQ, 250k, Log and
Lin. ganged. 60p each.

Tlmnda y)
All stores open
all day Saturday

404-406 Electronic Componentsand Equipment 01-3028381 | Open:- 9am-6pmi
354-356 High Fidelity and Tape Equipment 01-4025854/4736 | 774¥% 2 week
1309 PA-Disco-Lighting High Power Sound 01-723 6963



