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is this the price
you pay?

Probably if you're still using an
ordinary soldering iron
Ordinary soldering irons can cause
damage 10 transistors and
integrated circuits — damage
which wastes time and costs
money. Now, with the unique
ANTEX X25 and CCN low leakage
soldering irons no harm can come
1o the most delicate equipment,
even when soldered ‘Live'.
(Y ou could be making quite a saving}.
All prices include V.A.T. at 10%

MODEL X25 MODEL G - 18 watt miniature iron, fitted with long life
220-240 Volts or 100-120 Volts. MODEL iron-coated bit 3/32"". Voltages 240, 220 or 110. PRICE: £2.15
The leakage current of the NEW CCN (rec. retail). P & P 5p.

X256 isonly a few microamps and
cannot harm the most delicate
equipment even when soldered
“live”. Tested at 1500v. A.C.
This 25 watt iron with it's
truly remarkabte heat-capa-
city will easily "out-solder”’ y/
any conventionally-made /;
40 and 60 watt soldering
irons, due to its unique
construction advantages.
Fitted long-life iron-
coated bit 1/8". 2
other bits avail-  J
able 3/32" and

220 volts or
240 volts. The
15 watt
mintature model
CCN also has
neglibible
leakage.

Test voltage
4000v. A.C.
Totally enclosed
element In
ceramic shaft

MODEL C — Miniature 15 watt soldering iron fitted 3/32" iron-
coated bit. Many other bits available from 3/64" to 3/16". Volitages
240, 220, 110, 50 or 24. PRICE: £1.93 {rec. retail). P & P 5p.

S§T3 Stand - This stand is made from high grade
insulation material with a chromiu.i~ plater strong /
steel spring. It is suitable for all models and

Fitted lon, 3 -
3/16". Totally life irong replaces all previous stands. The two sponges
enclosed element coated bit at the side which are easily replaceable,

serve to keep the soldering bits clean.
Spare bits can be accommodated
as shown on the illustration.

ceramic and steel
shaft. Bits do not
*freeze’” and can

3/32". 4 other
bits available

. 1/8",3/16",
easily be removed 1/4" and 3/64 PRICE: £1.00 (P & P 8p).
PRICE: £1.93 (rec. ey -
retail) P & P 8p. RICEIEZIS SAVE 10 PENCE X25 & ST3 or
Suitable for ‘f%’;’ggf 240 & ST3 for £2.83 (P & P 13p).

production work
and as a general
purpose iron.

DESIGN
[CENTRE

MODEL SK.2KIT
Contains 15 watt miniature
iron fitted with 3/16” _

MODEL MLX KIT

Battery-operated 12v. bit, 2 spare
25 watt iron fitted MODEL  Dbits 5/32”
with 15’ lead and 2 SK.1KIT and 332
heavy clips for con- Contains 15 watt okl ;am‘j
nection to car battery. miniature iron fitted with 3/18" ;4 "F‘\ow to
Packed in strong plastic bit, 2 spare bits 5/32"" and Solder”’
wallet with bookiet 3/32", heat sink, solder, stand booklet.,
“"How to Soider’’ and “How to Solder” booklet.  PRICE: £2.87
PRICE: £2.27 {rec. retail}. P & P 12p PRICE: £3.25 (rec retail) P&P]Zp‘((;% rpetgéu

Please send the ANTEX | enclose cheque/P.Q./Cash
colour catalogue. {Giro No. 2581000)
:] Please send the following: ... I

| Fromiradiolor loctrical dealers, i g NAME .. I
car accessory shops or
I s e T o ADDRESS oo I
ANTEX LTD. FREEPOST
. o e T R RLHCEERREE Ity
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Exciting...the Stereo 21!

Can you really get Until now, richly satisfying sound has always cost a richly satisfying price. But not
sound quality like any more!For an almost unbelievable £18-45, you can have Stereo 21—audio for the
this FOR LESS » connoisseur! Whatever your taste in music, you can hear it on STEREO 21
the way its composers heard it in their dreams' Beethoven or

THAN £19? ' Mahler . .. Ellington or Jellyroll Morton . . . Das Nibelung
YES, YOU CAN! or Jesus Christ Superstar . .. Carols from King's
WITH THE NEW College Chapel or the return of a Beatle . . .

everything from a prettily fluting baroque
organ to the newest pop group at full
throttle—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, STEREQ 21
offers you all the pride of possession as

well as a thrilling musical experience!
Top-quality amplifier, BSR turntable, match-
ing speakers. Deck and speaker cabinets you
simply wrap round and glue to build. Screw
in the amplifier 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 in-
cluding full instructions—all for £18-45
{plus the cost of post and packing if
you buy by mail), and—to round
it all off—a money refund if not
satisfied if your pleasure in
STEREO 21 is not complete!

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

STEREQ
A/

Personal shoppers and mail order price
INCLUDING VAT
£ 18 . 45 plus £1-50 p. & p.
Diamond stylii, if required, £1-37 extra

Suitable pair of stereo headphones with individual
lever controls, if required £3-85.

EMI SPEAKERS AT 1gic dlecast chasels. Superios
UNBELIEVABLE PRICES  siwarsams, andis reaite to

give a smooth frequency res-
ponse. Resonance 30 Hz. Flux
360,000 Maxwells. Impedance
at : kHz is 8 ohms. 3in voice
coil.

950 Kit. Five matched speakers and A
crossover unit for handling up to
45 watts, from 20 to 20,000 Hz.
Huge-19in x 14in (approx.) high
efficiency 16, 500-gauss bass unit
built on a heavy diecast frame. The
four 10,000 gauss tweeters, each
3;in dia. approx., are fed by the
crossover with a critically adjusted

Recommended retail price
£40-80.

OUR PRICE £18-70

»

signal for maximum fidelity. imped- @ N/ +£1:50 p. & p. ‘
ance at 1 kHz is 8 ohms. Bass coil - % Just write your order giving Buyitj
i -5i i ) it card ber.
2in otzi‘r‘so 5in. Recommended list ‘ . 3 gl Sar number ° e andadtadt
price £44. CARD ot ol wanting

OUR PRICE £25:00 + £1-50 p. & p ;
RADIO AND TV COMPONENTS (ACTON) LTD, 21C HIGH STREET
ACTON, LONDON W3 §NG - 323 EDGWARE ROAD, LONDON W2

i Edgware: 9 a.m. 1o 5.30 p.m., half day Thurs.
Acton: 9.30 a.m. to 5 p.m. Closed all day Wed.; also see opposite.

Mail orders to Acton. Terms C.W.0. All enquiries Stamped Addressed
Envelope. Goods not despatched outside U.K.
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ISCOUNTIII

aboost in the output.

VISCOUNT Il now_|9|ives you an imposing 20 watts per channel—and the price quoted is actually

INCLUSIVE OF VA

The money’s important. of course, but not nea(ILv so important as value for money! And that's
| we make it
direct to you—passing on all the economies that come from cutting out middle-men! That's

something you get in abundance with VISCOUNT Ili. We design it .

the only way you can get so much quality for so little money!
The unique VISCOUN

that will prove unbeata

The heart-stopping timbre of Tom Jones at his most virile
a solo performance by Heifetz or Menuhin .

hear every nuance with a fidelity that you have never experienced before!
Come and hear VISCOUNT III! If it's inconvenient to travel, bu
you won't be disappointed {and with a 24-carat Money-Bac
reassurance). Don't settle for second-best!

SPEAKERS: Duo Type Il Size approx. 17in x 10iin x 6}n. Drive unit 13in x 8in with parasitic tweeter Max. power
10 watts 8 ohms. Simulated Teak cabinet £14-00 a pair. £2 20 p. & p. Duo Type Il Size approx 23jin x 113in x Y3in
kHz. Teak veneer cabinet

Drive unit 133in x 8}in with HF speaker. Max. power 20 watts. 8 ohms. Freq. range 20Hz to
£32.00 a pair + £3-30 p. & p

PRICES: SYSTEM 1

Viscount I R 102 amplifier

2 Duo Type Il speakers
Garrard SP25 Mk. i with
MAG. cartridge plinth & cover

£24:20 « £1p &P
£14-00 - £2:20p & p

£18:00 + £1.75p & p

total £56- 20

Available complete tor only £49-00 - £3-50p. & p.

it amplifier, plus the Garrard SP25 Mk Ill deck, plus the magnificent
Duo Type Il matched sgeakers (or Duo Type Il for a small room) give you an audio installation
le 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 treble filters. Plus headphone socket on
the back. And the teak finish will harmonise and enhance virtually any style of interior decor!
the iast lingering harmonics of
. the pathos and the panache of Liza Minelli
majestic sonorities of the brass band and the elfin subtieties of the virtuoso clavichordist—

bg post in the confidence that
uarantee to give you extra

STILL ONLY £49 COMPLETE

we sell it

.. the

Viscaunt Iff

PRICES: SYSTEM 2

Viscount R 102 amplifier £24-20 » C1p&p

2 Duo Type lll speakers £32-:00 » £3-30p & p
Garrard SP25 Mk Il with
MAG. cartridge plinth & cover £18-00 + £t 75p & p

total £74-20

Available complete tor£65-00 + £4p. & p.

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

The Tourist PB is suitable for 12 volt
working on both negative and positive
earth vehicles it covers the full medium

and long wave bands. it is permeability
tuned and sturdily constructed. Output is
a full 2-5 watts into an 8 ohms speaker. But the
Tourist PB wili operate into any loudspeaker from
810 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}}in 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 if bought with
the kit. Send stamped addressed envelope for leaflet.

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

PE TAPE LINK
CONSTRUCTORS

Suitable 3 speed tape
deck, less heads, Caters
up to 54ins. spools. 240V
AC mains. Unused but
store soiled hence no

warranty. £4 . oo

€1 p. &p.

RELIANT Mk IV £13-50

*5 Electricaliy iwwaxeu inputs. *3
Individual Mixing controls. *Sepa-
rate bass and treble controls
common to all 5 inputs. *Mixer
employing F.E.T. (Field Effect Tran-
sistors). *Solid State Circuitry. *Attractive Styling.
INPUTS 1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic.
or Guitar 8mV. tnputs 3, 4 & 5 are suitable for a wide range of
medium output equipment (Gram. Tuner, Monitor, Organ, etc.). All 250mV
sensitivity. Qutput 20 watts into 8 ohms (suitable for 15 ohms). Size approx.
124 x 6 x 3% 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.
P 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 piaying of 8 track cartridges.
Simply select your channel, by push button, four digital
lamps indicate channel selected. Mains operated.

the fabulous Stereo 21 and £10-60p. & p.80p
ALL PRICES INC. VAT

The Viscount il
the Unisound Modules will all accept this unit,

simply connect up.

SEE OPPOSITE PAGE FOR ADDRESS DETAILS
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Even Better All Round Sound Reproduction!

Newly
designed mat
and trim.

Press button
speed change.

Brushed
Aluminium
trim.

Perspex

cover.

Easy “hinged-
on, hinged-off”
movement.

S.A.U.2 Arm

with DAMPED

lowering
device.

Slim line
Plinth.

New, Improved BD2 Turntable By [0”]101:!‘.5’0 ”’ &

Manufactured by:- A. R. Sugden & Co. (Engineers) Ltd.,

Atlas Mill Road, BRIGHOUSE, Yorkshire HD6 1ER.
Telephone: Brighouse (04847) 2142. Telegrams & Cables: Connoiseur, Brighouse.

Come and visit us at Stand No. F4 at the International Audio Festival

KEEPWARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you can putin electric wiring, you can install
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages:

No soldering

No ‘T’ junctions

No special equipment

No leaks, no lagging, no corrosion
No structural upheaval

Just reliable, effective central heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

Clip the coupon, and we'll tell you more.

To Autocon Manufactunng Co.
Spring House, 10, Spring Place, London, NW5, 3BH
| Please send your brochure telling me all about Amkit.

Name...
: Address ........ .

e
or see for yourself at: THE AMKIT D.I.Y, CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd)
Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m.
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SPECIAL 40 MHZ SCOPE—
SOLARTRONMN CDI212 ONLY
£50. Has to be asnag. There are no
plug-in Y amps available.

TB—100 nanosecs per cm to 5 secs
per cm in 24 calibrated ranges. 20
nanosecs per cm with times 5
expansion. 5in flat faced tube.
Trace locator. 0-2 microsec signal
detlay. Built-in calibrator 1kHz
square wave, 200 micro volts to
100 volts in |8 _calibrated ranges.
Tube sensitivity 3 V/cm. Main Frame
Y Amp booststhis to better than 200
MV per cm at 40 MHz. 240V 50 Hz
input. Complete with full manualin-~
cluding plug-in circuits. Come and
see one working or Carriage £1.50,
MAKE YOUR SINGLE BEAM
SCOPE INTO A DOWUBLE
WITH OUR NEW LOW
PRICED SOLID STATE
SWITCH. 2 Hzto8 MHz. Hook
up a 9 volt battery and connect

to your scope and have two traces '

for ONLY £5-50. P. & P. 25p. (Not
cased, not calibrated.)

NEW WIDE RANGE WOBBULATOR

5 MHz to 150 MHz up to 15 MHz
sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. Ideal for 10:7 or TV
iF alignment, filters, receivers. Can
be used with any general purpose
scope. Full instructions supplied.
Connect 6-3V A.C. and use within
minutes of receiving. All this for
ONLY £5.75p. P. & P. 25p. (Not
cased, not calibrated.)

20 Hz to 200 kHz WB.
SINE and SQUARE GENERA.
TOR. Four ranges. Independent
amplitude controls, thermistor
stabilised. Ready to use, 9V supply
required. £7-85 each. P. & P. 25p
(Not cased, not calibrated.)
GRATICULES. 12cm x {4cm high
quality plastic 15p each. P, & P. Sp.
12" Long Persistance Crt, full spec.
Price £12-50 to include V. A.T.& carr.

COMPONENT PACK consisting
of § pots, various, brand new; 250
resistors 1 and 4 watt, many high
stabs, etc. Fine value at S0p,
P. & P. I7p.

P.C.B. PACKSS & D. Quantity 2sqft
—no tiny pieces. 50p plus P. & P. 20p.
FIBRE GLASS as above £1 plus

P. & P, 20p.
5 CRYSTALS 70P(o 90kHz. Our

cholce. 25,
5 rNG COIL METERS
varnous {2 P. 37p.

CAPACITOR PACK—SO Brand
new components only 50p. P. & P.

|
POTS—IO different values. Brand
new—530p. P. & P. | 7p,

TRIMMER PACK. 2 Twin 50/
200pF ceramic 2 Twin [0/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset 30/100pF on ceramlc base.
ALL BRAND NEW, 25p the lot.
P. & P. 10p.

FLAT FACED 4" Twin Beam Tube,
type CV2193. Green trace. Brand
new £4 each. P. & P.37p,

LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 38p each. Holder Ip each.
Information Sp.

PHOTOC!LL equ. OCP71, 13p

PHOTO RESISTOR type Clare
703. Two for 50p.

MODERN TELEPHONIS type
706. Two-tone grey, £3-75 each.
The same bu1 bl:ck £2:75 each.
P. & P, 25p e:

Also TOPAZ ‘YELLOW €450
each. P. & P, 25p.

IDEAL EXTENSION Telephones
with standard GPO type dial, bell
;;d tead coding. £1-75 each. P, & P,

p.

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

PLEASE ADD 10% V.A.T.
OPEN %a.m. to 630 p.m. ANY DAY

CHILTMEAD| 1D

7/9 ARTHUR ROAD, R!ADING BE

(rear Tach. Collage) Tal. ludin; 582403/63916
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'.L.P. (Electronics) Ltd

100 WATTS!

* NO EXTERNAL COMPONENTS

** MECHANICALLY & ELECTRICALLY
ROBUST

** INTEGRAL HEATSINK
* HERMETICALLY SEALED UNIT

* ATTRACTIVE APPEARANCE
* LOW COST
** BRITISH BUILT

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

Amplifier.

COMPLETE: because the HY200 uses no external components!

COMPLETE: because the HY200 is its own heatsink!

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

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

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

OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT IMPEDANCE:
10k2. INPUT SENSITIVITY: 0Dbm (0-775volt RMS). LOAD IMPEDANCE: 4-164.
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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Mk 11l Sound to Light Unit
Chassis Version

2.4 \3
T YRR
_/ o 4.;0\!;,»‘
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The audio drive voltage is derived directly from
the amplifier output or across the speaker load.
The unit converts the audio-frequency signals
into a three-coloured light display when used with
coloured flood lamps or similar; the colour depend-
ing on the frequency of the s:gnal and the intensity
on the loudness of the audio source.

Max. power |:SkW per channel at 240V a.c.
Complete assembly built and tested. Size:
7in x 3in. Price £27-50.

9in x

MN3 3 Channel
I.C. Mixer
Kit

Three channel I.C. audio mixer kit MN3 is specially
designed for the home constructor or educational
project. Suitable for use in domestic audio, disco-
:heque and simple p.a. applications, The MN3
mixer kit has_ the following features: Advanced
design using 5 ICs; Slider fader level controls
mounted directly to p.c. board; Full range Bass and
Treble controls; Uses top zrade components with
fibreglass ready-drnlled and tinned printed circuit
board and the unit may be operated from twin 9V
batteries (PP3) if required.

As optional extras, an attractive ready-punched
facia panel and ‘control knobs are available. The
unit is available as a ready built mixer with facia.

Size: 95in x 4-8in x |-5in (with facia).
Construction manual available separately at 25p.
Kit Price £11,

STL/1 Single
Channel
Sound to
Light Unit

Single channel "“Sound to Light'" unit with 60mm
slider fader controls for audio trigger level and
background load dimmer.

This unit is switchable for response to High, Mid.
and Low frequency audio sn;nals. selected by facia
control. A D.J. “pulse-flash'’ push button is fitted
for manual flashing of the lamp load together with
neon load indicator.

Maximum Load: 1kW at 240V a.c.

Size: 8in x 3-6in x 3in. Price £14.30.

Practical Electronics
“Scorpio” Electronic
Ignition System Kit

This Capacn:or-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.

Case size: 7-25in » 4-5in » 2in approx.

STL/3 Sound to Light Unit

1L

=
- s

A

i
g 5o

The performance of this unitis similar to the Mk 111
chassis version above, but is provided with an
attractive black anodised facia panel and designed
to mount directly into equipment desks or cabinets,
High, Mid. and Low frequency channel sensitivity
controls employ 60mm slider faders for present-

AUDIO
EFFECTS

CREATE "PHASE"EF FECT ON YOUR RECORDS,
TAPES,ETC., UNIQUE CIRCUITRY ENABLES YOU
TO CREATE PHASE EFFECT AT THE TURN OF A
KNOB., OPERATES FROM 9V BATTERY (not
supplied). COMPLETE KIT OF COMPONENTS
WITH PRINTED CIRCUIT BOARD AND FULL
INSTRUCTIONS. KIT PRICE £2-86.

All prices quoted include postage and VAT.
S.A.E. for further derails,

DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET, WALSALL

Complete assembly and wiring manual 25p.

CT}WW
0

o@" (-Q

STAFFS WSI 1UZ

day attractive appearance and ease of use, Size;
itin x 8:5in x 4in. Price £42.35.

CASED
AMPLIFIERS

Polished wooden cabinet |4x 13 x
9in with hinged lid containing a
. sensitive (20uV) 4 valve amplifier
with tone and volume controls,
giving about 3 watts output to the
7 x 4in 3Q) speaker. Also included
is a non-standard single motor tape deck. Eastly converted to

e record player, guitar practice, baby alarm, etc, Supplied in good
working condition with circuit diagram. Mains operated. Only
‘ p ® £3 (£1 up to 200 miles, £1-20 over). Special cassettes, £1 (25p).
O@Q Spare heads, 40p. Damaged machines from £1-50 to callers only.
0 Discounts on quantity. Amplifier chassis, 2x ECC83, EL84, EZ80,

00 N , £1:65 (35p).

7Ib BARGAIN PARCELS

Hundreds of new components—capacitors, resistors, switches,
crystals, pots, PC boards, etc,, etc. Outstanding value, £1:65 (37p).
COMPUTER PANELS: Type E: 4 0C29, 4 ACYI9 8 other
transistors, 35 diodes, €tc., £1 (10p). Type H: 12 ASZ20+176 R's,
C's & D's, 60p (10p). Parcel of 12 top quality boards, inc. power
transistors, trimpots, IC's, etc., £2 (25p); 100 for £15 (£1); 1,000
£75 (£3); 31b of lower quality, £1 (25p); 7lbs, £2 (40p); 56lbs, £12
(c.pd.). Pack of boards containing at least 500 components includ-
ing 50 transistors, 60p (15p).
NEW COMP ONENTS 74IC TO99 or 8 pin DIL, 32p; BC107-9,
8p or |4 for £); 2N3055, 35p; 10+, 32p; 50+, 29p. . OCI40 25p;
OCI70 I15p; BFYI8 12p; 8CY72 8p.
PANEL METERS: Clearing 200 meters from 10p each to callers
only. Oscilloscopes available, also lots of odd units for spares.
skilled preparation for the G.P.O. licence TFH«? Sif:bﬁ?ézas‘(“l.?ésa?“éo?ﬁ? £I2-£ézF.o C:Jscillgscoses
available: from b , etc, o. 8 audio
s e S S A S S S S i WD W MG i oscillator S0Hz-20kHz, €10. 10X crystals, 25 asstd., 75p (25p);

. free ! I 4pBw switches, 40p (10p); 2-8pF beehive trimmers, 5p; 3 x 2%in I15A

1 Q
a0

hecome
a RADIO-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give

RAPY

Brochure, without obligation to:

thermocouple meters, £1 (10p); delay line unit, operating around
I BRITISH NATIONAL RADIO & ELECTRONICS SGHUUL

{MHz with 7 transistor amplifier. Shore delay, 40p; long delay,
P.0. BOX 156, JERSEY

I
I NAME : I
] ADDRESS : EB13 n
I BLOCK CAPS please |}

926

60p (10p each). IMQ pots, 5p. 500 asstd. resistors £1 (15p); 20,000
€25 (£1); 100,000 £80 (£2); 300 asstd. capacitors £1 (25p).

Post in brackets, smallparts 3p. VAT NOT INCLUDED—ADD -
10% TO TOTAL. S.A.E. list, enquiries.

GREENWELD ELECTRONICS (PES5)

All mail to 24 Goodhart Way, West Wickham, Kent, BR4 JES.
Shop at 21 Deptford Broadway, SE8 (next to old cinema). Tel.
01-692 2009. Callers most welcome, Also 38 Lower Addiscombe
Road, Croydon.
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NEW EDU-KIT MAJOR

' COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

® 4 Transistor Earpiece ®7 Transistor Loud- @® 2 Transistor Regenera-
= . " Radio speaker Radio MW/LW. tive Radio
4 .\\ o Q @ Signal Tracer P Transistor Short ® 3 Transistor Regenera-
- ’ @ @ Bignal Injector Wave Radio tive Radio
9 @ Audible Continuity
@ Transistor Tester NPN @ Electronic Metronome Tester
TOTAL BUILDI NG COSTS —FNEP @ Electronic Noise Genera- @]Senaltve]breininliie
0 P.P. & INS. 44P [ 1m’£m‘n::stor Push Pull tor PY “I:)a"(?rg;i:.eml,lis";:j plans
(Overseas P.P. @ Batteryless Crystal Radio. " 1
£1.8 ® & Transistor Push Pull *10 Transistors
(+10% VAT 72p) ' SP) Amplifier @ One Transistor Radio *331” Loudspeaker
NEW | NEW ROAMER | ._
ROAMER EVERYDAY WITH VHF
NINE SERIES — INCLUDING
s G4 AIRCRAFT
WITH V.H.F. Build this exciting New series of designs ¢ 10 TRANSISTORS, |
INCLUDING Evs 5 Transistors and 2 (Jiodes. MW/LW. WAVEBANDS,
AIRCRAFT Powered by 4% volt Battery. Ferriterod MW1, MW2, LW, |
aerial, tuning condenser, volume control, and loud- SW1, SwW2, SW3,
Nine Tran- speaker. Attractive case with red speaker grille. Size TRAWLER BAND,
sistors, [ 9in x 5}in X 2§inapprox. Parts price list and plans VHF AND LOCAL
Tunable wave- 15p (FREE with parts). STATIONS. ALSO AIRCRAFT BAND
bands as TOTAL P.P. & INS. 30p Latest 4” 2 watt Ferrite Magnet Loudspeaker.
Roamer Ten. Built BUILDING 2.73 (OVERSEAS Built-in ferrite rod aerial for MW/LW. )
‘ in ferrite rod aerial for MW/LW, COSTS P. & P. £1°25) Retractable, chrome piated 7 section telescopic
Retractabie chrome plated telescopic aerial for VHI {+10% VAT 27p) : : aerial, can be angled and rotated ffr penk‘shogtoavn'{‘?
and SW. Push Pull output using 600 mW transistors. EV6 Cese and looks as above. and VHF listening. _Plush-dp\txll ou Dcl;tr;!mczk Bk
9 Transistors and 3 diodes, tuning condenser with 6 Transistors and 3 diodes. Powered by 9 transistors. Car .Aetrll.a iz\n Iappe ret or ::ovien e
VHF section, separate coil for aircraft, moving coil volt Battery. Ferrite rod aerial, loudspeaker, etc.. transistors, pius 3 1o o denser with VELF scetion
loudspeaker,  volume ON/OFF and 'wavechange. § MW/LW coverage. Push Pull Output. Parts price § SooKer Ganged tuming cono e o elonjaff. wave
Attractive all white case with red grille and carrying list and plans 15p (FREE with parts.) Separate coil for Airera i o
atrap. Bize 94in X 7in X 2}in approx. Parts price list TOTAL P.P. & INS 30p C};?Rgg?l\ae’:dl)l'&rl.(ein?ngiges‘:)iﬂx r;:«:) 1)\( 4mu
i . w X o & o
eIy D AR SN BUILDING £3 . (OVERSEAS Easy to follow instructions and diagrams. Parts price
TOTAL . P.P. & INS, 44p COSTS (4+109%, VAT 367) P. & P. £1-25) list and ptans 30p {(FREE with parts).
BUILDING (OVERSEAS ° TOTAL P.P. & INS. 52p
COsTS (+10% VAT 69p° P. & P. £1-85) EV7 Ceseandlooks as ahove. BUILDING [] (OVERSEAS
7 transistors and 3 diodes. 8ix wavebands P. & P. £1-85)
MW/LW, Trawler Band, SW1, 8W2, 8W3, powered COsTS (+10% VAT85p) = '°

by @ volt Battery Push Puli Output. Telescopic Aerial
for Short Waveas. Parts price list and easy build
plans 20p, Free with parts.

TOTAL P.P. & INS. 3lp
BUILDING £4'08 (OVERSEAS
COSTS (+10% VAT 40p) P. & P. £1-85p)

ROAMER EIGHT Mk. |

POCKET
FIVE

3 Tunable wavebands, |
MW/LW and Trawler ‘
Band. 7 stages, &
transistors and D <
diodes, supersensitive ferrite oy
rod aerial, moving coil Total Building Costs

Build Radios,
Ampliflers, etc.,
from easy stage

loudspeaker, attractive £2 O 28 Now WITH disgrams.
Black and Gold Case. Sire
54in x 1§in X 3fin spprox. SN AT o) VARIABLE
Pl d parts price list o 2
(FREE with parts). ®  'p.p. & 1ns. 24p TONE CONTROL
(Overseas P.P. £1.25) 7 TUNABLE WAVEBANDS:

MWwW1, MW2, LW, SW1,
8W2, 8W3 AND TRAWLER BAND. Built-in ferrite rod
TRA NSONA nerial for MW and LW. Retractabie chrome plated tele-
acopic aerial for short waves. Push-pull output using

Five units
including master unit
to construct.

600mW transiators. Car aerial and tape record sockets.
FlvE Belectivity switch. 8 transistors plus 3 diodes. Fine tone Components include: Tuning Condenser: 2 Volume
1;|ovinz c(\){illspcal/(er,/ ﬂAitr spaced gang:!l Wm“i‘j :0"" Controls: 2 Slider Switches: Iine tone moving coil
: . denser. Volumejon/efl, tuning. wave change and tone . i . :
Wavebands, transistors controls. Attractive ca.seinrichgcheatnut shmllze with gold ggﬁakgm’{:::m%i%:g; Félil-;;)t:: R‘;d ‘}re::‘.l I?D:‘ng?
- and speaker as Pocket blocking. Size 9in X 7in X 4in approx. Easy to follow 10 Transistors: 4 Diodes: Resistors : Capacitore ;
Total Building Costs Fwie. Iéargekr CaSeGW!h“ instructions and diagrams.  Parts price list and plans Three }in Kuobs.  Units once constructed are
£2 . 5 P.P. &Ins. ;ine“l ’l?::i:gr I‘:;nle 25p (FREE with parts). detachable from Master Unit, enabling them to
25p Plans and parts price TOTAL O P.P. & INS. 47p be stored for future use. Ideal for 8chools, Educa-
Crovarioy e okes W § soiowe PG GG ovenseas 77 ¢ ol Rt e rererile el
(Overseas P. & P. £1-25) psrts). ¢ COSTS (4 10% VAT 69p) P. & P. £1-85) g with parts).

TOTAL - P.P. & INS. 33p
BUILDING 5 5 (OVERSEAS
COSTS P. & P. £1-85)

(+10% VAT 55p)

RADIO EXCHANGE LTD

*Callers side entrance “*Lavelis” shop

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES

6 TUNABLE WAVEBANDS, MW, LW, 8W1, SW2, §W3 AND TRAWLER

BAND. Sensitive ferrite rod aerial for MW, and LW. Telescopic aerial for

short waves. 3in speaker. 8 improved type transistors plus 3

diodes. Attractive case in black with red grille, dial and black

knobs with polished metal inserts.

Bize 9in X 5}in X 2{in approx. quh-

pull output. ~ Battery economiser TOTAL BUILDING COSTS. *Open 10-1. 2.30-4.30. Mon.-Fri. 9-12 Sat.

awitch for extended Dbattery life. k-

Ample power to drive a larger speaker. Parts P.P. & INS. 33

Aice et and plans 25p (FRER with parte) £4-48 (ovensens 7 [ W tm e N0V g N W W NN N O N NN O N
o Wk P. & P. £1-25) To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MK40 [SA .

(+10% VAT 44p) l Tel. 0234 52367 Reg. No. 788372

ROAM ER SI § TUNABLE WAVEBANDS: MW. LW, SW1, SWz, @ B
TRAWLER BAND PLUS AN EXTRA'MW BAND ) codlen 2

FOR EASIER TUNING OF LUXEMBOUKG, ETC. Sensitive ferrite rod acrial and tele- [ ]

scopic aerial for short waves. 3in speaker. 8 stages =

6 transistors and 2 diodes, etc.  Attractive black  TOTAL BUILDING COSTS Name o=

case with red grille, dial and black knobs with P.P.& IN. 3!

polished metal inserts. Size 9in X 5}in X 23in approx. ] i -31P

Plans and parts price list 25p (FREE with parts). 2,025252’:585) g Address .
) . P.E.57

s esosmrEEeEESD
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7¢ Series T
INTERNATIONALLY

KNOWN BRANDS

15t GRADE DEVICES AT NEW
ROCK BOTTOM PRICES

SN7400  16p SN7473  40p
SN7401  16p SN7474  40p
SN7402  18p SN7475  50p
SN7410  17p SN7476  44p
SN7413  30p SN7490  69p
SN7420  16p SN7492  74p
SN7447  99p SN7493  74p

This range will be increased con-
tinuously. Piease enguire about any
devices not listed.

NEW VAT INCLUSIVE PRICES

PRICE BARRIER SLASHED

LE])

READOUTS

0-3in high 14in 0il
characters

Ref LED1

£7:99 + 20p VAT = £2.19

BRIDGE RECTIFIERS

PILV. 1amp R.M.S. 2amp
100V 20p 50V 35p
200V 22p 100V 40p
600V 25p 200V 45p
1000V 38p 400V 50p
RECTIFIERS

PILV 1amp 3 amp

50 1N400T B4p 1N5400 154p
100 1N4002 Tip 1N5401 16ip
200 1N4003  9p 1N5402 174p
400 1N4004  9p 1N5404 22p
600 1N4005 11p 1N5406 264p
800 1N4006 13jp 1N5407  30p
1000 1N4007 16{p 1N5408 33p
BY100 163p BY133 23p
BY103 22p BY164 55p
BY105 164p BY176 £1-865
BY126 16p BY182 £1-65
BY127 164p BY250 25p

RESISTORS

OR
FILAMENT INDICATOR
MiNtTRON  3015F 6 6

El 16pin Oil E'

6 f
. BREAKTHROUGH
PRICE £1-49

Copperciad Plain Extra

0-1in 0-15in0-15inP & P
2in x 1in 8ip 6ip — -
2}in x 3iin 2p 18p 1p
2}in x 5in %ip 23 1p —
3}in x 3%in 26ip 23p
3%in x 5in 30p 30p 19p =
t7in % 24in T4p 55p 41p 10p
17in x 3iin 99p 77p S57ip 10p
17in - x 5in 82ip 10p

DIP Breadboard, 4-15in x 6 15in. 110p.
Verostrip. 8-5in x 1-5In, 264p. Spot-Face
Cutter. 40p, Pin injection tool (state 0-1in
or 0-15in), 52p, Terminal pins, 20p (packs
of 36)—state size.

DIGITAL CLOCK

chip

Just ima$me, one MOS LSII.C. eliminating
15 MSI gsh and numerous other com-
p . Either

Cheapest Opto yet
GaAsp LED's

LED 2. 0-125"  26p

LED3. 175" 17p
7 \\

LED4. 0125°  69p

LED5. 075" 75

[ELLEE Vat Inclusive Prices

Price
Rating Type Tolerance Range Each
4 watt  Metal Glaze +5% E12 Series 510 to 100KN 5p
} watt Carbon Film +5% E24 Series 5101 to 330KN 1ip
+ watt Metal Oxide Film +2% E24 Series 1001 to 1MN Hp
+ watt “'Cermet’’ Thick Film +2% E12 Series 560 to 150KN 8p
+ watt Carbon Film =5% E24 Series 100 to 10MN 14p
+ watt Carbon Composition +0-50 2:20;2:70;3-3N; 3-9A; 4. TN 4ip
1 watt Carbon Composition - 5-60N,6-8N; 8 2N 54p
1 watt Carbon Film *10% E12 Series 100 to 10MN 3p
2 watt Carbon Film *5% E12 Series 100 to tOMN sp
2} watt  Wire Wound *5% E12 Series 0-2201 to 0-4700 10p
2} watt  Wire Wound +10% E12 Series 10 to 270N 10p
5 watt Wire Wound *5% E12 Series 0-501 10 8-2KN 10p
10 watt ~ Wire Wound 0-50 to 6-8KN 11p
10 watt ~ Wire Wound = 5% 10K, 15KN; 20KN; 25KN 17p
15 watt ~ Wire Wound 10N to 6 8KN  134p

DISCOUNTS: 10% on any 100 or more mixed value or wattage, 25% on any 100 or more same
value and same wattage.

TRANSISTORS and DIODES

12 or 24 hour. 4 or6 digrt
50 or 60Hz  operation
leading zero supression
single

voltage supply

similar to DIGITRONIC. in

P.W. March 1973.
Only

£7-99

With 4 LED's £16-59
With 6 LED’s £20-75

CAPACITORS

MULLARD C333, 629 and 630 serles
-Ceramic Plate. E12 series from
1-8pF to 0-022uF. 5ip.
CERAMIC DISC—LOW VOLTAGE—
0-01uF, 0-022uF, 0-047uF. 5ip;
0-1uF, 0-22uF. 0-47uF. 64p.
POLYSTYRENE (160V)—From 10pF
to 0-01pF in multiples of 10pF. 15pF:
22pF: 33pF. 47pF and 68pF 3p.
MYLAR PLATE (100V)—1000 pF.
2000pF. 5000pF, 2ip, 0-01uF, 0-02uF.
0-04uF. 0-05uF, 3ip; 0-068uF, 0 tuF.
5p; 0 2uF. 6ip.
MULLARD C280 (250V POLYESTER)

-0-01uF 0-015uF 0-022uF.
0 033uF. 0 047uF. 34p; 0 06BuF.
4p; 0 1uF, 0 15uF. 44p; 0 22pF,

54p; 0-33uF. 7p; 0-47uF. 9p; 0 -68uF

OVERSEAS CUSTOMERS DEDUCT
ONE ELEVENTH.

I I.C. SOCKETS I

>

Dual-in-Line
8 pin 13}p 16 pin 174p 36 pin 38ip
14 pin 154p 24 pin 264p 40 pin 44p
28 pin 304p

HEAT SINKS

TV2forTO-66 15p. 5F for TO-5
TV3for TO-3 " 16p. 18F for TO-18

[ | S512p

DIP10/2 for
TV4 1or70-126 SL403D
TV5 for 70-220 DIP14/5 for

E EA1.000
14p ,,.,1;;'
16p

L1
Ty

10DN40O0 4

POWER PACK, CONVERTER
Switched 3. 6. 74 or 9 volts
Up to 400mA Output

54in Output Lead Power

with 3 5mm plug Oulput

plus FREE multi- Transistor

plug and }

socket adaptor™, 4 Mains Lead

{over 4t
Metal
Case

(.47

Polanty

Reversal Transistor
and Zener
Stabiliser
Voltage on/oft
Selector Aubber Feet  Switch

ACHOT Yo | AT Thp | BCZL 11p | BF1TT  %p | BSX2 18p | TICM 46p 12p; 1 0uF, 144p; 1:5uF.  22p; Our Price £3-99 + P. & P. 16p.

AC126 13p | AF239 41p | BCXS 15p [ BFI78  29p | BSX2! 2p | Tl £1-97 2-2uF. 264p. Unstabilised Version of above . £2-99
AC127 13p| ASY® 3| BCI27 349 BFI79 33 | BSYSSA  13p| TIPAIA  a1p Other Eliminators {unstabllised)*

AC128 13| BCI07  10p | BCB 2{p | BFIB) B | BUNS €175 | TIPA  98p - —- | 5

AC1T6 15p | BCI08  10p | BCYN 17p | BF181 p|BUISO2 £1.92| IS 6ip | NS4 S5p | N42B9  tegp | AAZI3  11p | BAXI3  9p | B volts atupto S50mA £1-65
AC187 BGI09  10p | BLY?2 17p | BF1B4  27ip | D13V Sip | TIS7T3  £2-10[ 2N3055 52 | N&441  BIp | BA10O 10p | BAX1§ 10p | 9 volts at up to 50mA . £1-65
ACIO7K  20p | BCTW4  15ip | BCZIO 2p [ BF1SS  274p | MJ00  £1-49 | TISS1 Bp | NGIA  Mp | MNess2  £1-06 | BAI2  274p | BAYS 4%p | 9 volts (miniature) up to 50mA £2-09
AC188 22p | BC117 BCZI1 Wp | BFI9  1op | MIADIO D149 | NG 16jp| NI 18p | N3 K145 | BANO  4p | BBIOS 4 | £ .6 voits at up to S50mA .75
ACIB8K  20p | BCI4T op | BD!1S Tp [ BFI9S  17p [ MIEJ4  S2p | ONT06 13p | N®XR  2p | MNaded  £2-09 | BAIN S5 | BBHMI 9o p

ACYIT 24 | BC®  %p | BDI2M 82 | BFI%  h4p | MJEZS; £182] N8 6ip | INIT02  11p | NeBTI  gop | BA1Z  %p | BBu2 62 | 9 9voits at up to S0mA €75
ACY18 21p | BC149 9 | BOW31 68p | BF1S7  18p | MJE3DS5  92p | ING14  244p | NITO3  10p | 5129 1539 BAYM % | OAS 9% | 74 volts for Cassette Players {small) £2-20
ACY1 2p [ BC1S7 13 | BD1R2 | BF200 p| MPFI0Z  27jp | N30 p | 2N3704  11p | 2NBIT2 p |BATIS 13 | OMO  Hp | 3,41 6, 74 9, 12 volts up to $A .. £3-75
ACY20 BC158  12p | BDISU2PR £1-49 [ BF2X  27}p | MPF1 Alp| NI 2p | NIOS 10 | N3 yp | BATE % | OAW  1ip | e R ol et Te ot
AD14O 4p | BC169  14p | BD133 wlanue D[ MPF10s  45p| N13O4 24 | NI05  10p | NSTTT  dlp | BAIB  11p |0A79 1p y otab - Lar datiery Lol

ADIS 3p | BCIGSB  11p | BD13S A2p | BF262  25p | MPF105  dsp| NS 24p | NI07 12 | 2NGO76  4p | BA19 2% | OAB1  #p | verter, giving switched outputs of 6,
AD161 Zp | BCIES 120 | BDIX% Sp | BF2S)  25p | MPFI06  49p| N1306  24p | NX0B  9p | NMD  E1-01 | BAM3U 75 | OASS  10p | 74 or 9 volts £5-49
AD1 2p | BCI7Y 200 | BO17 Ship | BFZZZ  £1-21| OC28 p | AN1307 np‘mam 10p | N141 8%p (BAMIV 67p | OAX  #p P.& P on all models 16p
AD16Y/2 PR S8 | BC172 nip 80138 nlp | BFIX 3Tp | OC3% Mp| ANIN8  2p | NIIG  1p | INIS2  folp | BAMA  20p | 0AS)  8p : :

AF114 14p | BC174B 35 | BD13 78y | BFS28  £1-01| OC% 3p | NI 2p | NI 11p [N1S3 8% [ BAMS  2p |0A95 9

AF115 14p | BC177 2p | BD14 14p | BFWID 67p | OC44 134p | 2N1613 3771 £1:82 | 40360 51p | BA148 22p | OA200 1p z“”[’s

AF116 14p | BCI78  22p | BDX £1-35 | BFWH  67p | OCAS He | NI | N7 275 | 4% Slp | BAISS  20p | DAZ2  12p

AFH17 14p | BC178  24p | BD202 €1.97 | BFWE?  38p | OCTd 13p | N8I s2p | NIT3 220 | 40062 Stp | BAISS  15ip IOAZIU 194p N

AF118 #2p | BC1BL % | BOAR £1-55 | BFX29 ocr? 13p | N2160 0154 | N3B19 28 | 40408 55p | BA156 14» 0A211 p All 5% tolerance

AF124 up | BCWIL % | BONA £1-37 | BFX® Tgp on tho | 219 4p [ N33 99p | 4040 £1-39 | BAIB2  fp | IN94 8

AF125 2p| BC184 % | BFIOS T5p | BFX88 13p | N SSp | N3 16jp | 40432 €217 | BAZX p [ iNgtE  10p

AF126 22 | BCIB4L »T BF115 25p | BFYS0 |6}p| 0ca3 2905 d6p | N394 gp | 40673 Ssp | BAZI  Tp | IN44S  Sip EPARE, (Ot &Y 0 €05 U
AF127 2p | BC187 TI‘p‘BFI p | BFY51  16jp | OC140 zza| 2024 WAp | N330S 23p | AATIG 10p | BA22  Tip 1ZS. 1TW. 3-3V to 100V 18p
AF139 35p | BC212L. 1p | BF167 27ip | BRI QOC170 2713: 2N2926 all  10p | 2N3306 25p | AA120 10p | BAV1D 1p

AF172 250 | BC213L  1p [ BFT3 BRY®  #4p| OCIT | NS 22p | NaOSE 134 | AAIZD 10p | BAWE2  10p | BZX70. 2:5W. 7-5V to 75V 27p
928 Practical Electronics November 1973



VAT INVOICES ON REQUESTF e < crenscrs oroens srcost

C e 9 B uws

Mullard  LP1186 s&s EA1000 A1005S Al018 A1005MS
Varactor diode tuned 20 + 20 Watt lmegrated watt amphfier F.M.  tuner chassis F.M. tuner, similar  Multiplex Stereo
FM tuning  heart Stereo  Amplifier Kit modute. Price includ- fully  transistorised to A1005S but in  Decoder, fully built
£4-15, as described in Superb state-of-the-art ing handbook and 9 Voit positive earth oiled walnut cabi- and aligned, to match
P.E. May 1973 design by engineers of FREE heatsink operation net, etc A1005S.
LP1185 matching }.F Texas Instruments Our price £2-49. Our Price £6-35. Our Price £9-38. Our Price £5.95.
strip. £4-85. £31-35 + P. &P 49p Quantity discounts
»
AUDIO I.CS ! ¢ d DVM Linears
» 1
! : decade
Audio |.C. Leatlet No. 12. FREE (only ret © soo 14910 O
with 1.C.'s—10p separately ® Maximum Display + or 9
mor m @ Minimum Dispiay + or - fmV
Pre-Amplifiers
Dual, MC1303L w oot T ® Can be scaled up to read 1.999V
. ® Automatic Polarity Detection
i 5L ’ ® Dual Ramp Integration
Low Noise Dual, ® Automatic Overange Indication 709 30
MC1339P £1-29 mos 1 ® Up to 50 readings per second o = g =
Ampliflers ® Chopper Output provided 2 P 3‘;{’, 3;:
250mwW, MFC4000A . 747 92p
49p Supplied with complete data s ap sp e
1 watt, TAA300 All this on a single 16 pin DIL packed MOS LSI Integrated chun = 8,‘33;2 e w’;ﬁ;\,’f‘@%‘ e
£1-79 A State-of-the-Art Digital Voitmeter {1.C. only €£7-79 chosz s Eg;g‘vm e
2 watt, LM380 £1-59 N = : o fhos nessto s
Motorolagiy - supplied | gy SR MET Uh

5 watt, TBABOON complet FREE LM309K 289 NESKE 275

5o Coil-fess Phase-locked Loop
BT, /.C.Stereo Decoder Owhrice W p3qg | 52  BET &2

35 watt driver MC1312 decodes MC1357 £1.58 TAAII0 13
MC1358 £1-69 TAA320 99|
NES40L £1-32 8S Free e e HE sk 0I5 Tk %
gives full circuit and (R 2 ‘5"“;
details. MC 1496N 148 TAASTO €165
o"’ ”lec MC3401 T1p TAA700 o449
£6 49 MFC4310A 61p TADI0OO £1-65
MFC 4060 78p TADIIC £1-85
MFC8030A 83p TBASSG £1-85
inc. all parts for decoder. inc. Veroboard, V.A.T., P. & P. {Leaflet alone 10p.) WECeos oo ULNDIIA 5159
Dept. 2.

m 56, Fortis Green Road. London, N10 3HN.
telephone: 883 3705
INDUCTORS Poteatiometers
LY rpn 5k 2500}

MULLARD block filter
LP1175 as used with TAD100 50k 2M0)
now only £1-49 The ?adiol I.s:l_ ‘InNa T(])JB((}:_an. Supplle‘d witg Our Price 100kQY
our data leaflet No. iving circuits an 0w\ "
g or lin less switch (and 1kl lin) 13p
R.F. CHOKES, 0 1uH to 19mH. For ﬁ Neré °°’“":”""’ Moo, (G EII - 2521-32 Log or I wih swich 2
full detait k for Li P. . BFS$59 15p  ZTX30: 17p  ZTX450 17p ZS121 10p 7. 18p Dual less switc P
D e I, & AP BFS60 20p ZTX303 14p ZTX451 17p ZS122 13p 2ZS274  19p Dual with switch 10kf). 100k and
DENCO COILS BFS6Y  20p ZTX304 21p ZTXS00 +t2p ZS123  16p ZS276  26p MO, log only 57p
BFS96 15p ZTX310 9p  ZTX50t 13p ZS124 18p ZS278 Tp 10k0 log + 10k{) antilog less switch  44p
Translstor Range: BFS97T  23p ZTIX311 10p ZIX502 17p 2ZS140  25p _
A BFSSS  20p ZTX312 10p ZTX503 14p 25141  43p KSO30A 2 10k0 Single
Series 1T to 5T inclusive ZTX313  11p ZTX504 43p 25142 33p Zener L = 25k02 40p
Biue. Yellow. Red and ZTX107  9p ZTX314 13p ZTX510 17p 2ZS170  10p Series ‘;- M 50kN Dual
White all 44p each ZTX108  8p g;ggg p §;5§0 2p %gp 13 f2 Vg 100k 60p
. ZTX10% 11p 15p 531 (-] 172 [ BZY88
:‘:' :gansc:",’;"e;:‘ 'an ZTX212  14p ZTX331 16p ZTX550 17p 25174 17p Series )
[ o b an P €ac ZTX213  14p ZTX341 22p ZTX551 17p ZS176  23p 11p New Silver and Black Knob. 163p
- IFT 15. 76p; 1FT18. 73p. 2TX214 15p ZTX382 13p 75178 38p each.
Y ZTX300 12p n;gsds 15p DIODES %sm 11p
TX301 84 18 120 8 16
Dual Purpose Range: Series 1 to 7 \-Z- 13 ZT P & RaZS2T & 4 Presets
nc.eBIuhe. Yellow, Red and White E[Ec iyrics | Vertical or Horizontar
b b eac ) | [ 6av 0V 16V 25V v 63V 100v 0 1watt  S4p 025watt  7p
to 5 Green. List No. 5 gives full 1 S — T e 8 1000 1k 10k 100k MO
details sip 2500 2 5k 25k 250kN 2 5MN
Ferrite Aerlals: Medium and Long- 639 5000 5k S0k 500k 5MN

state 300pF or S00pF tuning. 87p each

/ ' 7;5‘; _8p Cermet Type to 1M} only 41p.

B B VDR: € Thermistors

ino Ca 10 |

,"l’”" ”” 15 | 6ip 63p | A 824p  GL23 110
22 64p 65p 37 11p czv 1B}p R53 £1.48

| 33 6ip 6p 64p cz4 14jp  Rse £1-61
5, 47 63p ) B T 6p N3 CZ13A 14jp  VA1005 16ip
-8 ¥ 6ip : 6ip P 4P 10p cz19 Uip  VA1026 14p
& S i 6o goo % e om | EEOAE me AGE
1 i 1P VA1034 1p

g e 8P fip &P 100 130 E298ED A260  11p  VAI03 16
' < =220 L L 1 8p 19 e 19p 3p | E2smED A28 Hp Val0w e
Type C804 Type 0 330 20 8p 220 3p E298ED A6 11p  VAI0S3 11p
b 365pF 80 470 4 10p 13p 19p 26p 8p E£298ED P268 1P VAI0S5S 1p
SpF 61p  50pF 66p P 680 1lp 13p 20p 23p S9p ‘ E29827 05 13p  VA1036S t1p
10pF 61p 60pF 79p 365 - 3650F  96p 1000 10p 1 1p 22p  2p  adp 79p £29622 06 119 VAI066S 1p
15pF 61p  750F 79p Type 00 1500 12p 20p 23p | Ezssgg 33 e RvATOeTS 163p
- . ¥ ETTY " 20¢ LT ado e 299 338 17 VA1D 143p
20pF 66p 100pF 78p 208 - 17Bpf with 2200 g HD D U=l = £299DD P32 11p VAN bt
25pF 61, screen and trimmers P E£299DD P38 Hp  VAIM04 29p

pF 61p 3700 29 aap 68p 79 1 252p |
P &P alit 1 99p 6400 750 93p GL16 £1:10 VAI10 29p
alt types 10 10000 299p 333p | Other types obtainable upon application
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MAIL ORDER COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. 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 N2 6T s85 3206

"CRESCENT" BUBSerigv;,IGET ¥ s TRI-VOLT BATTERY DIGITAL CLOCK KIT | “CRESCENT” 100 WATT R.M.S. ALL PURPOSE AMPLIFIER
ELIMINATOR 24-hr. Nixie dig. clock kit. U.BUILDAT
. | , o Wesupply: a complete set | We supply the three modules for you to build this Disco-
A :el“t iam’l l’j«llﬂhIEﬂ }0’}1 to work ! of components; acomplete | Giroup-P.A. amplifier into the cabinet of vour choice.
o & i{{u!{ r]anmslor . "7 eet of easy to follow | % THE POWER AMP MODULE TP100W
(f; ure ‘)Ar(;r C;:sleot,teAnel:;cnﬁe‘rm?; ms(l:uchon!: printed circuits made to | 170W r.n.s. 8q. wave 300W instantaneous peak into 8 ohm
. . +1 50 ro- 8 -, make constructi i a 9sible; A q
ot it ke 1 10 ive [thea o mainet o ininconrant | 3 sk e tle s posbie: | Qo ntn T oo He g care” o1
the private party an electric | Eliminator. Just by moving profeasional finish. All for the price ot | Four control pre-amp, Vol., Bass, Treble, Middle controls.

atmosphere, a projected kaleido-
scope of colour makes the music
you produce unwore interesting
and will appeal to the visual as
well as the andio senses.

plug you can select the voltage you
requlre, 6, 7§ or 9 volt. This
means ail your transistor power
pack applications can be handled
by this one unit. Approx. aize

the components. £28-50 + 50p I'. & P.
Please send 8.A.E. if you require more
information.

Designed to drive most amplifiers using F.E.T. ilrst stage.
£3-98, carr. 25p.

* THE POWER SUPPLY MODULE PS§100

V.AT 200/250V MAINS RELAY is supplied complete with the mains

g i in < - ol ) i1, 19 i t er. £9- . 50p. -
vary avtnaols VT (S 580 it voy T (O ST | i ot on your ot Gogh | Hns Suty eontactn wgona | R R 00, SO
Ma . Lo s A v 1} P, i 3 i
sophisticated and iuch higher n:ogl_el suitably wired for the Kla‘; ;‘,}"“’! ”"l‘)d g:"kdmgd) V:lu; mains relays 50p 1“\;.‘,441 Ca}"lr.: amiireﬁo gze%':;:,l,?:lt kgl}“.a“ :?::Ee :—‘ rle:
gnce_% m:)dels, Frsis TEEE Philips Cassette £3 plus 10p P. & D. Rsl: ax at the Standard Stated | o Special ?v?red S C € CREEALY

pecification—Projector: 150W, = quantity  price: A ]
C‘?Z};Zﬂ','f,’"i,n“;"’fi' e G TRI-VOLT CAR SUPPLY STEREQ/MONO| £40per 100relays. A atic e g Ezgo ‘25:‘:'."”7‘2;?
‘l’”‘ s mi%n -Liquid' iv?xe‘;rr Enables you to work your Transistor Radio, Amplifier | HEADPHONE - Send B.A.E. for further details on
6in diameter multicolour * | or Cassette, ete. fromn the 12 volt carsupply. Positiveor VOLUME TWO WAY STEREO | this or our ready built amplifiers.
The Motor is fitted 1o the | "E53LIVE €arth. Approx.size = 2in. x 33in. x 1{in. CONTROL BOX g ADAPTOR =
Projector and can onty b This converter supplies 6, 74 or 9 volts and is transistor | Plug stereo Stereo Jack plug to two

phones into this

control box anl you then
incorporate a right and
left hand volume control
andastereo/monoswitch.

regulated. A real money saving device for £2-50 plus

purchased as a single unit. The 10pP. & P

Liquid Wheel, however, is our
very popular standard model &
&y he purchased separately. A

stereo free eockets, com-
plete with 110mm cable.
For connecting two stereo
inputs into one.

MINI LOUDSPEAKERS

bargain--Projector with Motor | 2}in 80 ohmn, 50p; 2lin 40 ohm, o
ready for instant nse, £15: fin Li- | 50p. _Please include 3p P. & P. on e log ant o capercof A bargain at gsp. pros| EMI ]gQQQEPgAﬁERQ ;32
Huid Wheel, £5=£20 + 75p carr. | each L.8. bargain at £1. P. & . 10p§50 P. & P. tweeteru‘:ml cross-over, All wired
—;‘:’:f . and ready for use. This ever-
. ] r 4CRESCENT CASS_ETTES . - - B%il::rsgg}:;l;n LOW VO LTAGE popular 450 in 3-8-15 ohm imp.
| Top quality cassettes at unbeatabie prices (complete with h_,-___,_- B
B tandurd storage case): C60 28p, C90 38p, C120 48p plus - SINGLE AMPLIFIER 3-75 pius 38p P. & P. each.
= ap P& P, cresce CHANNEL 5 transietor amplifier complete

: beat - SOUND TO with volume control, is suitable | 7in x4in LOUDSPEAKER
3 KILOWATTS PSYCHEDELIC LIGHT CONTROL UNIT| ' brite 1':#;“}‘3““’:{1‘ for 9V d.c. and a.c. Supplies. K oo Iqua}:ity
N Yo stic | wi v B idea! where
Three Channel: ~Dasa- Middle —Treble. — littie  boy | omme® 200Ut 1W at 8 obm small 3126 s TpOrL.
e o nel has its own sensitivity Lapyrox. 4° x 3% x 21 when | With wigh TMP input this ampli- ant. Manufactured
control. Just connect the input of this | connected to the output of a fier will work as a record by E.M.1. for a well-
}mnt to the loudspeaker Lenuumlg of an | gound source from’l ta 100 watts player baby  alarm & known hi-fi  set
amplifier, and connect three 250V up to I produces a psychedelic light | amplitier i " maker. Bize: Tinx
S00W Iagvn;;s to the output ter.mm_als display of up to 1000 watts. . din. Impedance: 8 ohms. Flux:
of the unit. and you produce a fascinating | Compiete with a sensitive level o 38,000. Max. Free range: 90Hz to
sound-light d‘laplay (ALl guaranteed) | control the unit is fused and can - 2 £|75 12kHz.  Power handling: 5W.
£18.50 plus38p 1. & P. not harm your amplifier. Unbeatable. Price: £1-80. Free

If you require more i nformation please send 8.A.E. A Bargain at £7-50 plus 10p. pius 13p P. & P. 1 postage on thie item.

A CASE FOR “IMPEX”

Problem: | have a tuner, timer, mixer and digital clock for
which | require suitable cases.

Answer: “IMPEX" Instrument Cases.

Problem: All the instruments are different sizes.

Answer: “IMPEX" have a standard range of 48 sizes.

Problem: | want them to be robust and stylish,

RING BOARD
PRINTED CIRCUITS

Answer: “IMPEX" cases were designed to be functional and
attractive,
Problem: | don’t think | could afford them; they sound

expensive.
Final Answer: "IMPEX’' cases are very competitively priced.
Find out how they answer all your problems.
Details from:
. “IMPEX"”’
15 QUEENS STREET, NEWCASTLE UPON TYNE NEI 3UG

Photograph shows a circuit built on RING BOARD containing
42 components

> *
Dimmit
range of light dimmers

Illustrated is the popular PMSDI000 module.
1000W professional quality dimmer, finear

RING BOARD is a fantastic new, quick and easy method to transfer
an electronic diagram to a workable printed circuit.

Normal price per full board, S5p Special Opening Price 47p
Normal price per half board, 33p. Special Opening Price 26p
Normal price per quarter board, 22p. Special Opening Price 16p A

RING BOARDS can be cut into half and quarter boards and still
retain the same characteristics.

Full instructions of method with each RING BOARD purchased.
RING BOARDS are:

Simple to use.

. Little or no planning.

. Positive and negative rails easily recognised.

Can be used with split voltage systems.

. Build what you like when you like.

. Neat and professional finish.

. Flux varnished for easy soldering.

RING BOARD PRINTED CIRCUITS
259 Chesterfield Road, Sheffield S8 ORT

NN AW —

930

operation, interference suppression, 60mm slider
range; size 12 :°5 <4 cm. Ideal for low cost stage
and disco lighting. Used by schools, theatres,
studios, etc. Complete with scale place, fixing screws
and full instructions. £5-50 inc. VAT, add 10p P, & P.
Also avatlable in 2kW. with separate heatsink, -

The Dimmit range includes standard wall mounting
models for home and office, etc. Professional modules for
use on lamps, heaters, motors, etc. Rotary and Slider
control versions. Ratings: 400W, 1,000W, 2,000W.

NEW addition to Dimmit range—Model SL800 sound to light
converter. Modulatesthe lightin time with sound. Built-in microphone.
Just place unit near any sound source—radio, hi-fi, tv, human voice, etc.
No connections to speaker required, simple wiring—similar to dimmer.
Black Al case—size 12 < 4 <7cm. Full instructions. £6-50 inc. VAT, add
10p P. & P. Send 10p for complete illustrated catalogue and price list.

YOUNG ELECTRONICS .l o.dcr epe.

54 Lawford Road, London NWS5 2LN. Telephone 01-267 0201
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YES, “YOU'VE GOT THE WHOLE WIDE WORLD IN I
YOUR HANDS”! ALMOST UNBELIEVABLE! Think of |
the year 1984 and what might be produced then—now get the
fantastic ASTRAD {7 and SEE for yourse!f that the inc te

Sp—
—

Russians have done itall NOW! [t’s the radio perfecti t's )
dream come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It willprobably make your presentradioseem like
a “crystal set”! Complete with optional battery eliminator for
both battery and mains use! We're almost giving them away at
on!y £18.50—a mere fraction of even today’s Russian miracle
price! We chalienge you to compare performance and value with
£80 radios! *Send quickly, from receipt of goods test on
mail order 7 day approval, refund if not delighted. Or
call. Volume controlled from a whisper to a roar that would
fill a hali Much wider band spread, for absolute *‘'pin- 7]
point” station selection! Plus “MAGIC EYE” tuning

level indicator for ultra perfect tuning sensitivity! Yes,

the Russians have surpassed themselves, proving again their

fantastic ability in the field of electronics and brilliantly reflecting

their advanced micro-circuitry techniques in the field: of space- Q
ship and satellite communications.
instantly at your fingertips including Standard Long, Medium,
Shortand Ultra Short Wavesto cover thefour corners of the
earthduring24hoursadayincludingallnormaltransmissions.
VHF, FM/USW, AM:LW, MW, SW, gets, locally, focal &
new stations not yet operational, and messages from all
over the world! Expensive TURRET TUNER side control
waveband selection unit (as used on expensive T.V.s!). Every
waveband clicksinto position giving incredible ease of station tuning!
Genuine push-pull output! ON/OFF volume and separate Treble
and Bass tone controls for utter perfection of reproduction and
tone! Press-button dial illumination! Take it anywhere—
runs economically on standard batteries (obtainable everywhere)
or direct through battery eliminator from 220/240V AC mains
supp.ly. Internal ferrite rod aerial plus built-in “'rotatable’ teie-
scopic aerial extending to 3%in approx. it’s also a fabulous CAR
RADIO. Can also be used through extension amplifier,
tape recorder or publi(_: address system. SIZE 13in x 10in x
4iin overallapprox. Magnificently designed, in highly polished cases. D
Made to give years of perfect service. Purer & sweeter tone than

ever. (U.K. service facilities & spares available for years & years to 7
come, |_1 ever necessary!). With WRITTEN GUARANTEE, manual

with simple operating instructions & circuit diagram. PLUS

ultra sensitive earphone for personal listening. ONLY £18.50

(with mains/battery eliminator £2-25 extra) BOX, POST, ETC.

45p. NO MORE TO PAY! "BUT WAIT, for only 75p extra

you ge((hgsensanonal“COMPUTERISED"WORLDTUNING

G UIDE (it enables you to zone and time in a flash for transmissions

the whole world over—even a child can do itin a flash—it even lets > .n
you know when to tune into the U.K. when abroad. NO U
GUESSING! NO MESSING!) PLUS Standard ‘longlife’ batteries

and Converter Plug. (Sorry—We cannot change these new radios A
for any earlier model purchased.) Send quickly to Uxbridge Road

address, or call at either Store. But HURRY! SHOPERTUNI.

TIES SAVE YOU ££4's,

D T
THIS FANTASTIC

Yes, EVERY WAVEBAND b

O

VES, 2 00fmiles
SHRUNK TO ONLY:1x 10-x8%
inches approx?—"

SED

: AN RADIO CHNOLOQC
ORLD!*CC .ﬂ]?i D
spanones ASTRAD 17

H §& R PORTABLE RADIO & COMMUNICATIONS

€«

ANDARD LONGand MED

FIRST TIME EVERT

*NOWI.\ /AILABLE WITH .
fabulous COMPUTERISED
p WORLD TUNING GUIDE!
. NO MORE GUESSWORK

M|  INSTANT DATA at your fingertips —

A R enables youto ZONE&TIME INA FLASH
for trangmissians the world over!

Combined

VHF AWM

Shopertunities “thunder’” ahead with an offer that's FANTASTIC (even
by our standards!). We've d up 5 ificent machines. Latest sen-
sation in the world of-sound! First-class makers! Fabulous VHF, AM/FM
Radio AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries of mains. (Simply plug in the 220/240V AC line cord).
Record and play back anything, anywhere! IMPORTERS RECOM.
MENDED RETA!L PRICE £44! WE OFFER AT UNDER HALF PRICF!
Wonderful features: + Press-button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! * “"MAGIC EYE” Visual Battery
check/recording level indicator or built.in automatic Leveller! * Sepa-
rate ON/OFF and HI-LO volume controls! % Heavy duty built-in
speaker! % Earphone (for personal listening or ' monitoring’’) and extension
speaker sockets! % Remote control microphone!  Built-in swivel
telescopic extension aerial (24in approx.,)! Magnificently made case
with carry handlie. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60,
90 or 120-minute Cassette Tapes, obtainable everywhere. AND the amazing
buift-in full circuit VHF, AM/FM Radio gives you superb clarity of tone, in-
credible station selection. Unique rotating Station Selector Dial—gets, locally,
local city and ragional stations in every part of the country, plus B.B.C. National,
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could pay
£EE's more for a Car Radio or Car Cassette player ALONE!£20-97, carr.etc.,50p—
NO MORE TO PAY! Complete withsimpleinstructions, remote control
microphone with on/off switch and microphone stand. WITH WRITTEN
GUARANTEE. Send quickly, test on mail order 7 day approval from receipt
of goods, refund if not delighted. Or call.

BONUS OFFER: Batteries and Cassette Tape 28p extra if required.
Callers: ACCESS & BARCLAY CARDS ACCEPTED ATBOTH STORES

SHOPERTUNITIES L

IRECORDER /

With remote
control
microphone.

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de luxe portable BATTERY/MAINS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £10:95. Due to our cut price we
cannot name first-class makers—but rest assured you're getting one of the
BEST! Expensive “PIANO KEYBOARD"” CONTROL PANEL (or fatest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL.
No fiddling with awkward tape and reels, just *slap-in"’ a cassette and off you
go! (Takes 30, 60, or 90 ininute standard cassette tapes obtainable every-
where.) Amazing performance ensures perfect tapings and superb reproduction!
Remote control microphone. Rapid Rewind! Fast forward! Beautiful tone from
a whisper to a roar! Complete—record anywhere, indoors or out! Runs
on standard batteries AND 220/240V AC mains. Separate jacks for
remote control microphone, etc. Size 9%in x 5in x 24in approx. Design can
vary slightly. With carry handle. WRITTEN GUARANTEE and full instructions.
Importers (Recommended selling price £26:97!) OURPRICE ONLY£!0.95,post,
etc, 50p. NO MORE TO PAY! *Send quickly, from receipt of goods test
on mail order 7 day approval—refuhdd if not delighted. Or call at either
of our stores. BONUS OFFER—Cassette tape, Standard batteries AND
microphone stand 55p extra if required.

I Order by post to Uxbridge Road address or call at either store. !
I Bargainsgalore at both stores.—(COMMERCIAL TRAVELLERS PLEASE '
I NOTE: Merchandising office at Holborn Store.)

Dept. PE/NC/32, 164 U XBRIDGE RD. (facing Shepherds Bush Green),
LONDON WI2 8AQ. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.Il. (Thurs.
7 p.m.) BOTH OPEN MON. TO SAT.9 A M. TILL 6 P.M.
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VSLOUNIS

FULL 12 MONTH
AFTER SALES
"SERVIGE
0 _ with probably the best
discounts offered in the U.K.

ALL PRICES ARE INCLUSIVE OF V.A.T.

FANTASTIC OFFER AMPLIFIERS
GARRARD SP25 Mk IHl.  Pleass add 95p P. & P. & Ins.
Goldring G800, Teak finish, T i
plinth and tinted cover with Amstrad Integra 4000 £22.95
mains lead and DIN plug §nd Alpha Highgate FA400 £32.25
screened lead. All fully wired. Global 10 + 10 £19.75
Aeasin LTS £14-95 | Giovaiz0 + 20 £25.95
onls Xap 5 Keletron 700 £19:25
TURNTABLES Keletron 1500 n;.:g
Please add 95p P. & P. & Ins. etnosound STZ0ER LI £29543
EELIED) . £9:93 | Rogers R/brook (Ch.) £41-15
Garrard P25 Mk.I) £12.95 | Rogers Ribrook Mk i1l (Ca.) £44-35
e £127% | Rogers Ribourne (Ch.) £54-25
Garrar 6 2 i | Rogers R/bourne (Ca.) £56.75
Garrard 401 ) £25-95 | Sinclair 2000 £24.00
Garrard Zero 100 (single) £33:95 Sinclair 3000 £30-50

Garrard Zero 100 (Auto) £37.45 Sinclair 605 £

Solgrme GIOVE R &S 55332 | Sinclair PRO 60 2 x Z30/PZ5 £16.40

SolarinE 23 TS falieo | Sinclair PRO 60 2 x Z30/PZ6 £19-45
I Sinclair PRO 60 2 x Z50/PZ8

Goldring GL72/P £28.50 g
CordunelGL7s €735 | TSl (Filter Uni)  £4.93
Goldring GL75/P £33.90 yncia: X
Goldri GL75 Lid £3.55 Sinclair Stereo 60 Pre.amp. £7.35
Coodme >TD 100 P. & C. C800 Sinclair Z30 Amp. £3.85
e man- 1l &G GO s | Sinclair Z50 Amp! £4.50
Sant : Sinclair PZ5 Power Supp. €420
Thorens TDI25 £59.95 inclai
| Sinclair PZé Power Supp. £6.15
Thorens TDI125 AB Mkii £92-50 Sinclair PZ8 M Trane £4.95
Thorens TD160 AB & C £51.50 | 2incair ains frans.
Thorens TDI165-AB & C £44.95 Sinclair PZ8 Power Supp. £6.15
Wharfedale Linton with cart. £25.50
TUNERS TUNER/AMPLIFIERS
Blgasejadd 95p/B.Y& R.[8ns- | Please add £1.10 P, & P. & Ins.
Alpha Highgate FTI150 £32.95 Alpha FR 3000 £61-35
Amstrad Multiplex 3000 £23.90 Goodmans Module 80 £59.90
Lowther FM Mk 8 N/P £42.75 | Goodmans Mod. 80 Com £106-50
Lowther FM Mk 9 N/P £72-50 Goodmans Mod. 90 £74.75
Metrosound FMS 20 Mk Il £37-75 Goodmans One-Ten £86.50
Rogers Rfbrook FET 4 (Cha.} £32-95 Rogers R/brook (Cha.) £61.95
Rogers R/brook FET 4 (Cased)ﬂ6 5 Rotel 150A LA;%;
P Rotel 200A £57
Sinclair PRO60 Mod £14-90 | Vvharfedale WE40 Receiver £69.95
Sinclair cased tuner £25.30 ‘
Speakers | PLINTH & COVERS
£1.65 for P, & P. (per pair)
Amstrad Acouitra 1500 £16-90 £3. 20 -
Amstrad Acoustra 2500 £30.75
Apollo 138 £15.95
B & W DMS £38.50 | For Gar-
Celestion Ditton |5 £50.75 | rard SP25,
Celestion Ditton 44 £79.95 2025 TC,
Goodmans D/Maxim ngg I{?gg-‘,BS&
Goodmans Mezo 3 d nal
Goodmans Havant £34.95 MP60 £3-08 P. & P. 7Ip. For
Keletron KS4 £13.95 AP76, SL72B, SL95B, etc.
Keletron Ks8 £22.50 | £475 +7Ip P. & P.
Sinar 936 3058
inclair 0 A
Wharfedale Denton || £26-80 ‘ CARTRIDGES
q Please add 11p P, & P, & Ins,
Speaker Units Goldring G850 £2.75
Wharfedale Linton Kit £16-85 Goldring G800 £1~§5
Wharfedale Glendale Kit £29-95 Goldring G80OE £6:35
Goodmans Din 20 Kit £14.75 ghOIdn;g}ge()OSE ingg
ure -
i Shure M44E £4:45
D et ¢ Shure MSSE £5.00
Shure 75ED Type 2 £9.95

alterations.

e, to press
= ) Shure V15 £28:00
ig_‘- E A e and | Shure M75Es Type 2 €815
i ;

Dept. (PE11) , 174 Pentonville Road, London, N.I. Tel. 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue

|lford, Essex, Tel. 01-550 1086
Open Monday to Saturday 9.30 a.m. to
p.m. LATE NIGHT FRIDAY 7 p.m.

MAIL ORDERS: Ricrs. rae: a0ms b i or Casn i Fograrcios

CALLERS: Please no hat cheques can only be accepted togetner
witn cheque cards (not Barclay Card).

932

The leading UK. &
U.S.A.electronic
Manufacturers use:

NE_2
ERSIN MULTICORE SOLDER

containing 5-cores of non corrosive extra active flux,

YOU TOO CAN USE THIS RELIABLE SOLDER
obtainable from your retailer. {ask for 'ERSIN MULTICORE')

Esn ) Multicore Solders Ltd.
M ‘,)‘e Maylands Avenue,
Hemel Hempstead, Hertfordshire, HP2 7EP
CORE SOLDE

Tel: Hemel Hempstead 3636 Telex: 82363

PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this fascinating three-channel unit from a kit which contains alt
components needed to produce a reliable and entertaining display.
Takes its drive from the speaker terminals of a record player, tape
recorder or portable radio. Will provide a britliant 2kW of light,
using normal 240 volt coloured lamps. Price per kit, £10.40

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

Approximate <ize in inches Price

1. w. d.

8 6 3 £1.60

bl 61 3 £2.04
Other sizes to special order. HOLES PUNCHED in front or back panels
to your own requirements. Please send S.A.E. for quotation.

FIXED YOLTAGE REGULATORS
TO3 case. Gives stabilised supply. MVR 5V, MVR 12 V, MVRI5 V.
All priced at £1-65

YEROBOARD PRINTED CIRCUIT CAPACITORS
01 0I5
24 x lin 7 Tp Electrolytic, low voltage, small size. Avail-

2% % 33in 17: 20p able in the following uF/V. 0-47/63, 1/63,
24 x 5in 29p 29p 2:2/63, 4.7/40, 10/63, 22/40, 100/10, 9p each;
33 x3¢in 29p 29p 47/40, 100/63, 220/40, 470/16, 15p each;
3% x5in 3lp 32p 1,000/16, 18p each.

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

CELECTRON-E

P.O. Box No. 1, Llantwit Major, Glamorgan, Wales CF6 9YN
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LEARN about MODERN TV Design
by building this Heathkit 12’ B/ W Portable

on the new Heathkit GR-9900 portable 12" UHF
Monochrome Television kit. A unique chance to double
the pleasure available from any other television set —
because you build this yourself.

Wa've used the latest modular construction and
advanced design concepts to produce an outstandingly
high performance TV worthy of the Heathkit name.

All the main electronics are mounted on two easy-to-
assemble printed circuit boards—this plus the use of no
less than four integrated circuits perform the complex
function of IF, video, sound, line frame and scan.

Factory pre-aligned coils make alignment very easy and
there are four presetable pushbutton controls for

channe! tuning—a luxury found in very few other models.
The quality and fidelity is therefore excellent, and of a
far higher standard than most ready-built televisions

in the shops.

The GR-9900 is portable too—equally at home on

FREE
Heathkit

Catalogue

Contains something for
everyone : Hi-Fi Stereo
Testers & Instruments, SWL
Metal Detectors . . . evena 4
Battery charger Kit. 4
Mail the coupon . .. Today! i
Heath (Gloucester) Limited,

Gloucester GL2 6EE
LONDON showroom Q
e

233 Tottenham Court Road
Tel 636 7349

/

Practical Electronics November {973

the mains or off your 12 volt battery for car, boat or
caravan use. Add to this Heath's world renowned
experience in the design of equipment for first-time kit
builders, and you will be impressed on all counts-of
engineering, styling, and performance.

The instruction manual is surprisingly simple with big,
clear illustrations to map out your way. Would-be
TV engineer? Here’s your chance to learn—by actually
building a television yourself. The manual not only
shows you how to get 100% personalised quality control
on your own; in the event of anything going wrong, a
Trouble-Shooting section enables you to find the fault—
and, in most cases, to put it right unaided.

The GR-9900 is a kit you'll be proud to build and
own. You have a choice of fully finished cabinets in
teak or modern white and the kit price, £62.70 (carriage
extra), includes a FREE high performance indoor aerial.

Choose cash or Heath Monthly Budget Plan

{Mail order prices ana specifications subject to change without notice}

I—I-’-Iease send me a FREE Heathkit catalogue j
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I HEATH Heath (Gloucester) Limited Dept PE/11/73|
Gloucester GL2 6EE. Telephone 0452 29451_]
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UK'S LARGEST RANGE OF TRANSISTORS, IC'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES

RETAIL - TRADE - EXPORT & iNDUSTRIAL

BEST PRICES -

FREE BOOKLET === IO DEVIcES

POemumesss | NEW PRICES
All types of o NEW RANGES
TRANSISTORS « RECTIFIERS THIS IS A MUST
BRIDGES + SCR's « TRIACS FOR ALL
INTEGRATED CIRCUITS
FET. » LIGHT DEVICES 36 ff;:;;o NDUCTOR

OVER 1600 DIFFERENT DEVICES

ENTIRELY NEW 1973 EDITION {ask for Booklet No. 36)
SEND FOR YOUR FREE COPY TODAY!

INTEGRATED CIRCUITS. VERY IMPORTANT—ONLY BRANDED |
ARE TO THE FULL MANUFACTURERS’ SPECIFICATIONS. ALL OTHERS
ARE NOT. HENRY'S SELL ONLY BRANDED INTEGRATED CIRCUITS .
FROM TEXAS...LT.T.... FAIRCHILD ...SIGNETICS . ..50 WHY
BUY ALTERNATIVES OR UNDER SPEC. DEVICES WHEN YOU CAN PUR-
CHASE THE GENUINE ARTICLE FROM US EX STOCK ... NEED WE SAY

MORE!
S\ 1- 12— 30~
Type i1 29 99
\, .v"“ £p 4£p £p

v

8N74126N 690 69 60
8N74132N 72 72 68
12- 30- Type 8N74136N 63 63 55
29 99 8N74141N 160 90 80
&p £p &p p 8N74142N 2:88 2-88 2.52
8N7400N 20 18 16 BN7446N 8N74145N 1-44 1-44 1-26
8N7401N 20 18 18 BN7447AN 8N74147N 2-80 230 1-83
SNT7401AN 38 88 83 BNT7448N 1.50 1.27 1.13 BN74148N 2.01 2-01 1.63
8N7402N 20 18 16 8N7450N 20 18 168 8N74150N 2.30 2-30 2-01
8N7403N 20 18 18 SN745IN 20 18 16 8N74I5IN 115 1.16 1-00
BN7403AN 88 388 88 8N7453N 20 18 18 8N74153N 1.09 1-09 95
8N7404N 24 21 18 SN7454N %0 18 18 SN74154N 230 2:30 201
8N7405N 20 18 18 SN7460N 20 18 18 SN74155N 1.55 1.55 1-00
8N7405AN 44 44 88 BN7470N 33 80 27 8N74156N 1.09 1-09 1.00
8N7406N 40" 38 85 BN7472N 38 88 84 SNT4157N 1.09 1.09 95
8N7407N 40 88 85 SN7473N 44 41 37 8N74159N 2.44 244 214
8N7408N 25 22 19 SN7474N 48 48 42 SN74160N 1-58 1.58 1-38
8N7409N 88 83 28 SN7475N 59 55 51 SN74161N 1.58 1.58 1.38
8N7409AN 44 44 88 S8N7476N 45 88 82 SN74162N 1.58 1.58 1.38
8N7410N 20 18 16 8N7480N 80 70 50 8N74163N 1.58 1:58 1.38
8N7411N 25 23 21 8N7481N 1.25 1.10 95 S8N74184N 2.01 2.01 1.78
8N7412N 28 28 25 SN7482N 87 80 72 BN74160N 2.01 2.01 1.7
SNT7412AN 88 88 88 SN7483N  1.20 1.10 1.00 SN74166N 2.1¢ 2:16 1.89
8N7413N 80 27 25 8N7485N  1.-87 1.87 1.63 8N74167N 4.10 4.10 8-50
8NT7414N 72 72 83 8N7486N 50 50 44 BN74170N 2.88 2-88 2-52
8N7416N 80 27 25 SN7489N 432 4.82 §78 SN74172N 5.76 576 5.04
8N7417N 30 27 25 SN7490N 75 70 63 SN74173N 1.86 1.66 1.45
SN7420N 20 18 16 8N7491AN 1.10 1.00 90 S8N74174N 1.80 1.80 1.57
8N7422N 28 28 25 8N7492N 75 70 63 SN74175N 1.29 1.29 1.13
8N7422AN 88 88 33 SN7493N 75 70 638 S8N74176N 1.44 1.44 1-268
8N7423N 37 84 82 BN7494N 85 80 75 SN74177N 1.44 1.44 1.28
8N7425N 87 87 82 8N7495N 85 80 75 SN74180N 1-44 1-44 1.26
8N7427N 87 87 82 8N7496N  1.00 90 83 SN74181N 5.18 518 4.58
8N7428N 43 48 37 SN74100N 2.16 1.89 1.9 SN74182N 1.44 1.44 1.26
8N7430N 20 18 18 BN74104N 60 45 8N74184N 2.16 2:16 1.88
BN7432N 87 87 32 8N74106N 60 53 45 SN74185AN 2.16 2:16 1-89
8N7433N 43 43 88 8N74107N 51 51 45 8N74188N .48 6.48 5-87
8N7433AN 87 57 50 8N74110N 57 57 50 SN74190N 2.80 2-30 2-01
8N7437N 43 43 387 BN7411IN 886 88 75 8N74191N 2.30 2-80 2-01
8N7438N 48 43 87 8N74116N 2.1¢ 216 1.89 SN74192N 230 280 2-01
SN7438AN 57 57 50 8N74118N 1.00 9 83 SN74193N 2.30 2-30 201
BN7440N 20 18 16 8N74119N 1.92 1.92 1.88 8N74194N 1.72 1.72 1.51
8N7441AN 85 79 73 8N74120N 1.05 1.05 92 S8N74195N 1.44 1-44 1-26
8N7442N 85 79 78 SN74121IN 57 57 50 8N74196N 1.58 1,58 1.38
BN7443N 1-50 1.27 1.18 8N74122N 80 80 70 8N74197N 1.58 1.58 1.38
8N7444N 1.50 1.27 1-18 8N74123N 1-44 1.44 1.26 8N74198N 8-16 3.18 2-77
SN7445N  2.16 2:16 1.80 8N74125N 69 69 80 8N74199N 2.88 2.88 2.52

PRICING OF SN7400 SERIES IS CALCULATED ON THE TOTAL
NUMBER ORDERED REGARDLESS OF M1 X
SN74 (HIGH POWER), SN74 (LOW POWER) series in stock Send for List 36

free on request. Low Profile Sockets, 14 Eln 15p, 16 E 17 pin, “E'
TRANSISTORS—A selection

For full list send for booklet 36 today

TBA 800 5 WATT I,C.
Suitable alternative to <
SL403D. 5/30 volt oper- 3
ated. 8/16 ohm 5 watt
output,

With circuits and data
£1.50.

SINCLAIR ICI2
With  circuits and
data, 6 W IC with
printed circuit board
28V operated, £1:80.

ZN414 IC
Integrated cir:uiz radio as

featured many
magazines. (PW Jan. 73
Reprint Ref, No.

for 10p), £1-20.

TOSHIBA POWER
AND PREAMPLIFIER
MODUL

TH0I13P ZOW power
amplifier 22-0-22 or
zmgle 45V operated,

TG90I4P Stereo channel
preamplifier, £1-50.
(Circuit book No. 42 price 10p).

on two

ULTRASONIC TRANSDUCERS

Operate at 40kHz up to 100 yds.
Ideal remote switching and signalling,
complete with data transmitter and
recewer. new L.C. circuits. Per pair,

TA 960 1.C. with socket £1-80.

30I5F 7 SEC. |

IC size complete with data
price £2 each or 4 for £7.
{Digital clock circuits Ref.
No. 31, 15p).

TRANSISTORS—SPECIAL OFFERS

£p £p £p £p £p £p

AAZI3 10 BCI69C 14 BYI00 15 OC36 65 V405A 25 2N3614 59
ACI07 35 BCI82 12 BYI27 15 OC44 18 ZTX108 10 2N3702 1)
ACI28 20 BCY32 85 BYZI3 35 OC45 18 ZTX300 14 2N3714 1-60
ACIB7 20 BCY39 1.00 Cl06D 55 OC7I 15 ZTX302 18 2N377! 1.75
ACY17 38 BCY55 2.50 GETII! 55 OC72 25 ZTX500 15 2N3773 2.25
ACY39 65 BCY70 IS GETIIS 75 OC77 55 2G30) 40 2N3790 2.25
ADI49 50 BCY7) 20 GET880 55 OCS8I 28 2N697 15 2N38I9 35
ADI6I 39 BCY72 13 LM309K|I-87 OC83 25 2N706 10 2N3866 75
ADI62 39 BDI24 80 MATI2} 25 OCI40 65 2N930 20 2N3%03 15
AFI117 20 BDI3I 45 MJE340 50 OCI70 25 2N987_ 45 2N4062 14
AFl 18 50 BFII5 22 MJE520 65 OC200 55 2NI132 25 2N4126 IS5
AF139 33 BF180 33 MJE305S 75 OC202 90 2NI304 22 2N4871 35
AF186 40 BF194 13 MPFIOS 46 OCP7! 1.00 2N1613 20 2N5457 36
AF239 44 BFX13 25 NKT217 45 ORPI2 55 2N1671 §-00 2500 3.00
ASY27 30 BFX34 55 NKT404 60 ORP60 45 2N2147 75 25026 8.90
BAIIS 10 BFX88 22 OAS 60 P346A 20 2N2160 69 25303 70
BAX143 5 BFY50 20 OA8I 10 TiL209 25 2N2926 10 40250 45
BC107 12 BFYSI 2 A2 8 TIP29A 49 2N30S3 20 40361 45
BClo8 12 BFY64 45 OA202 10 TIP30A 58 2N3054 45 40362 40
BCI109 12 BFY9 75 OCI6 85 TIP3TA 61 2N3055 45 40408 50
BC109C 14 BLY36 625 OC20 1:25 TIP4lA 74 2N3440 50 40486 75
BCI113 16 BSX2 5 OCa28 65 TIP42A 90 2N3442 1.10 40636 1.00
BC147 12 BUIOS 2:20 OC35 55 TIS43 26 2N3525 60 40430 85
All types offered subject to availability. Prices correct at time of press. E. & O.E.

RADIO

Henrv's i

EDGWARE ROAD, w2

934

2N 3055 BY127
25 47p each 25 12p each
100 42p each 100 10p each
500 39p each 500 9p each
000 34p each 000 Bp each
AFII7 oC3s
25 15p each 25 46p each
100 13p each 100 42p each
500 12p each 500 38p each
1000 10p each 1000 34p each
ZENER
DIODES LINEARI.C.£p
400m/w BZY88/ 702C (TOS) 75
BZ X83, From 709C (T05) 39
3.3v_i3y, 10p 709C (DIL, 39
each, 723C §T099) 90
1:13W_5% Mir ia- 723C (DIL) 90
ture Tubulars 728C (DIL) 45
IN4700 series. 728C (T099) 45
From 3-3v—33v, 741C (TOS) 50
18p each, 741C (DIL) 50
10w, Stnd. 747C (T099) 1-00
Mounting Zs 747C (DIL) 100
series 6:8V-—100V 748C (DIL) 1]
5%, 40p each,
SILICON .
RECTIFIERS SEMI
|N4oo| Isa:&as. CONDUCTOR
to N4007
From 6p each,
PLASGT 2o PLAOO7 LRI
to o
From 8p each. DISCOUNTS
amp. o,
PL7001/IN5400. {g_{? |22°-:A :OSSA_‘_
From ldp each. All one type
Send for full tist except where
36. quantity discounts
sr:_own. .
MORE OF pllena.se‘." er £1-00
EVERYTHING
AT HENRY'S IoO VAT
See pages 935, /
936, and Back o
Cover of this | 7O BE ADDED
magazine. TO ALL
BEST VALUE ORDERS

U.K. post, etc. 15p per order.

404-406 Electronic Components and Equipment01-
354-356 High

Practical Electronics

elityand Tape Equipment 01-4025854/4736
309 PA-Disco-Lighting High Power Sound 01-723 6963

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

TRIACS~-Stud

Mounting with AN ¢
accessories S
3 AMP RANGE |-1|
Type P.I. V. Pru:c:oa.

50E 500
TRIACS—Addltlonal

Ty
40430 TRIAC (T066) 85p
40669 TRIAC (Plastic)

90p
40486 TRIAC (TOS) 75p

NEW RANGE
BRIDGE RECTIFIERS
FEATURES SMALL
SIZE & LOW COST

B025/10 100
4 x & X din dia.
AMP

18p

=11
ype P.L.Y. Price ea.
B05/05 50v 20p

BOS/10 100V 22p

B805/20 200V 23p

B05/40 400V 15p

B05/60 600V 27p

iH x4L x &in, dia.
AMP

B1/05 50v 15p

Bl/10 100V 25p

B1/20 200V 218p

Bl/60 600V

1H x+L x &in, dia,
AMP

WO005 50v

wol 100V

W02 200V

WOo0é 600V

it x¢in. tubular

2 AMPS

B2/05 UM

B2/10 1oov

B2/20 200V

B2/60 600V

B82/100 1000V

iH x 4L X &in. dia.
AMPS

B4/100 100V 55p

B4/200 200V 59p

B4/400 400V 65p

B84/600 600V 75p

B4/800 800V £1-00

+H x4L % &in. dia

6 AMPS

B6/05 50v 65p

B6/10 100V 70p

B86/20 200V 80p

B6/40 400V 90p

B6/60 600V £1.00

FH x 4L x Ain. dia.

SILICON CONTROLLED
RECTIFIERS

Type
L AMP (TOS) P.I.V.

CRS 1/OSAF 50v 30p
CRS I/10AF 1oov 30p
CRS 1/20AF 200v 35p
CRS 1/40AF 400V 45p
CRS 1/60AF 600V 55p
3 AMP (TO48)
CRS 3/05AF 50v 40p
CRS 3/10AF toov 40p
CRS 3/20AF 200V 45p
CRS 3/40AF 400V 55p
CRS 3/60AF 600V 65p
AMP 400V 60p
CRS 5/400v 60p
7 AMP (TO48)
CRS 7/100 100V 60p
CRS 7/200 200V 67p
CRS 7/400 400V a5p
CRS 7/600 «600V 5p

40283811 Open:-
9am-6pm
’ 6 days a wesk
All stores
open allday
Saturday

November 1973




UK's
LARGEST RANGE

PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS

IRONS - TOOLS - VALVES - POT CORES MOST TYPES OF COMPONENTS "El"‘ys

You need a catalogie! 55p post paid complete with Discount Vouchers

SPECIAL

AVOMETER
MOVEMENTS
AVO 8 or 9 50mA
MOVEMENTS. Ex

Brand New AVO's.
£3.50, Post 20p.

PURCHASES

UFH TV TUNERS
CHANNELS2ito64
Brand new tran-
sistorised geared
tuners for 625 Line
Receiver IF output.

TEST EQUIPMENT
MULTIMETERS

{carr., etc. 30p)

200H (M210) 20k/V Stimline with case, £4-95
THL33D 2k/V Robust with case, £4-95

U437 10k/V Steel case. A.C. up to 40kHz, £4.95
U4324 20k/V with A.C. current ranges, £8-00
AF 105 50k/V with leather case, £9-50

L4313 20k/V A.C. current. Steel case, £10-50

U 4341 Plus built in transistor tester, £10-50
Model 500 30k/V, £9-95

OTHER EQUIPMENT

SE250B Pocket Signal Injector, £1-90. Carr. 15p
SE500 Pocket Signal Tracer, £1-50. Carr. |5p
TEIS Grid Dip Meter 440kHz—280MHz, £13-45,
Carr. 30p
TE40 A.C. Millivoltmeter |:2MHz, £18-75, Carr. 35p
TE65 28 Range Valve Voltmeter, £19-25, Carr. 40p
TE20D 120kHz—500MHz RF Generator, £16-95,
Carr. 40p
TE211D 20Hz—200kHz Audio Generator, £18.75,
Carr. 40p
SE350A Deluxe Signal Tracer, £9-95, Carr. 20p
SE400 Volts/ohms/R-C sub./RF field/RF gen., £11-25.
Carr. 20p

A SELECTION OF INTERESTING ITEMS

C3025 Compact transistor tester, £5-50. P. & P. |5p
E1300 Mono mag cart preamp, £1-95. P. & P. I15p
E1310 Stereo mag cart preamp, £4-95. P, & P. 25p
Easiphone telephone amplifier, £6-15, P. & P. 25p
D1203 Teleamp with PU coif, £3-60, P. & P. 20p

LLY Door Intercomm. and chime, £11.95, P. & P 25p
Chattalite (lights as you talk), £63.90. P. & P 20p
13%4 Dummer/con(roller £3-00,P. & P.

9in Twin spring unit, for Reverbs, CZ 75. P & P.I5p
16in Twin spring unit, for Reverbs, £6.50, P. & P.25p
Car Tachometer E|e€(r°l‘|l€ £7.50,P. & P. I5p

YHF 205 Marine band converter, £3.95.P. & P. I 5p
B2005 4 Ch. mic. mixer, £2-95.P. & P. I15p
B2004 2 Ch. stereo mixer, £4-75.P. & P. I5p

BUILD THIS
RADIO

PORTABLE MW/Lw
RADIO KIT using Mullard
RF/IF module. Features
MW-—bandspread for extra
selectivity. Stow motion
tuning. Fibre gtass PYC cabiner.

600MW output.
All parts £7-98 (battery 22p). Carr. etc. 32p.

EXCLUSIVE: SPECIAL OFFERS

MW/LW CAR RADIO Pair Akai ADM
+ or — earth with microphones. £6-95
speaker and fixings. carr/packg. 20p.
< paceliOn 5 WAVEBAND
STEREQ  (— earth) e LER T VL
with speakers, in érP’lEMVSR RADI',S
pods and  fixings. / 1SwWi AlR-
CRAFT — PUBLIC
£I2 50 carr/packg 40p.
HANIMAX HCI000 SERVICES. £10-45
battery cassette carr/packg. 30p.
recorder. £10-50 carr/ P ORTABLE
packg. 25p. CASSETTE TAPE
HANIMAX HC2000 PLAYER — for car or
battery/mains cassette carry around. £7-25
recorder. £13-50 carr/packg. 20p.

carrf{packg. 30p.

AKAI GXC40 stereo
cassette recorder,
£59-95 carr/packg. 50p

HANIMAX POCKET
CALCULATOR with
%, key. £33-50,

£2-50, Post 20p.

EASY TO BVUILD
KITS BY AMTRON—
EVERYTHING SUPPLIED

Model No.
310 Radio control receiver ..
300 4-channel R/C transmitter
345 Superhet R/C receiver ..
450 TV sweep generator
455 AM signal generator
460 FM signal generator ..
65 Simple transistor tester. .
115 8W amplifier .
120 12W amplifier
125 Stereo control unit
130 Mono control unit
605 Power supply for FI5
610 Power supply for 120 .
615 Power supply for 2 x I20
230 AM/FM aerial amplifier ..
240 Auto packing light
275 Mic. preamplnﬁer .
480 Electronic voitmeter .
485 0-12V 300mA STAB. supply
570 LF generator |0Hz—ImHz
575 Sq. wave generator 20Hx-20ka
590 S'WR meter o
620 Ni-CAD Charger 1-2-12V
630 STAB. Power supply 6~12V 0- 25-0-| A
690 D.C. motor speed Gov.
700 Electronic Chaffinch
705 Windscreen wiper timer
760 Acoustic switch ..
780 Metal Detector (elec:ronlcs only)
790 Capacitive burglar alarm
810 Dynamic Compressor
835 Guitar preamp
840 Delay car alarm ..
875 CAP. Discharge ignition for car engcne
(-Ve Earth)
80 Scope calibrator .
255 Level indicator .
430 ImHz Millivoltmeter ..
525 120—160mHz YHF timer
715 Photo cell switch
795 Electronic connnuu(y tester
860 Photo timer
871 Slide projector auto feed “control
235 Acoustic alarm for driver
465 Quartz XTAL checker ..

858"
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ALL KITS OFFERED
SUBJECT TO STOCK
AVALILABILITY

BUILD THIS
TUNER

MW/LW Radio tuner
to use with an
amplifier. Features Mullard

RF{IF module Ferrite aerial,

built-in battery.
Excellent results. Size: 7in x 23in x 3fin. Al
parts £4-85. Carr. |5p.

MULTI-USE AND
RADIONIC KITS A

10-1 10 Projects .. 5 oo 3:60

50-1 50 Projects .. . . ao 8-00
150-1 150 Projects aa 5 £3-20
Telephone Communicator 7-20
%20 20 (Elec) }P N oo oo oo 493
X 40 40 (radio) GO CCLS I oo .. 945
(Carr./Packing 40p)
ALL TRANSISTOR CIRCUITS WITH
HANDBOOKS

All types offered subject to availability. Prices
correct at time of press E & QE. 10°, VAT TO
BE ADDED TO ALL ORDERS. uK post, etc.

ISp per order unless stated.
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RADIO \ seeracinG
PAGE FOR
LIMITED / pppRresses

GARRARD BATTERY TAPE DECK

GARRARD 2 speed 9 volt tape decks. Fitted record/

play and oscillator/erase heads. Wind and rewind
controls. Takes up to 4in spools. Brand new com-
plete with head circuits. £9-50. Carr. 30p.

TOP QUALITY SLIDER | MARRIOT TAPE HEADS

CONTROLS 4 TRACK MONO or
60mm stroke high quality| 2_ TRACK STEREO

controls complete with|'l7’ High Impedance,
knobs (post, etc. |5p any | £2:00; ‘18 Med. Im-
quantity). pedance, £2-00; Erase
Singles Log and Lin Heads for "{7’ and 'I8',
5kQ, 10kq, 22kqQ.|75p; '63" 2 track mono-
50kQ, 100kQ, 250kn. Hi imp., £1.75; ‘43
500k, | Meg. 45p each.| Erase Head for '63", 75p.
Ganged Log and Lin (Post, etc. I5p any
10kQ, _22kq, 50kQ,|quantity).

100k 2,250k Q. 65p each.

(Quantity discounts| R730/E73 2 Track Mono
available). Complete| Record Erase Low Imp.,
with knobs. 75p pair.

S!NCLAIR AND MINIATURE AMPLIFIERS

AMPLIFIERS (Carr. etc. 20p)

4-300 0-3 wart 9 volt

10 | watt 9 volt

304 3 watt 9 volt

555 3 watt 12 volt

EI208 5 watt |2 volt

608 10 watt 24 volt

410 10 watt 28 volt

Z30 15 watt 30 volt

E1206 30 watt 45 volt

Z50 30 watt 50 volt

EI210 24 + 24 wausllvol(

RE500 5 watt IC mains operated Amphﬁer
with controls o

SACI4 7 + 7 watt Stereo withcontrols ..

SAC30 I5 + |5 watt Stereo withcontrols. .

SINCLAIR UNITS (Carr. 20p)
23035 o

“m
“

g Nudno-aoan

TR WAVWAALRNNN
888 RUILR58RE

Z50
Stereo 60 Preamphﬁer ..
PZ5

PZé
PZB (for ZSO) oo
AFU

SINCLAIR PACKAGE DEALS. Posx 259
2 x Z30, Stereo 60, PZ5
2 x 230, Stereo 60, PZ6
2 x Z50, Stereo 60, PZ8
Transformer for PZ8 ..
PROJECT 605 KIT

(J@.. @

- Y W PN
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AOUwWOOWMm
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POWER SUPPLIES FOR EVERY PURPOSE

(All cased unless stated chassis)

470C 6/74/9V 300mA, (Includes Multi-Adaptor for
Tape Recorders etc.), £1-95. Post 20p

Car Lighter Voltage Adaptors 300mA (State Voltage
6V, 74V, 9V), £1-95 each. Post 25p

SC202 3/6/74/9V 400mA, £3-25. Carr. 30p

HC244R Stabilised version, £4-25. Carr. 30p

P500 9V 500mA, £2-80. Post 20p

Ptl 24V 500mA (chassis), £2:80, Post 20p
P1526/28VY | amp (chassis), £2-70. Post 20p

P1080 12V | amp {chassis), £3-25. Post 20p

P108I 45V 0-9 amp (chassis), £4-40. Post 20p

P12 44—12V 0-4—| amp, £€6-75. Post 30p

SEIOIA 3/6/9/12V | amp (5tab.), £9-15, Post 25p
RP164 6/74/9/12 t amp (Stab.), £9-95. Post 30p

FIBRE OPTICS

0-01 dia. Mono Filament,
£1-:50 per 25 metre reel.
013 dia, 64 Fibres
Sheathed, £1-00 per metre.
SPRAYS t5mm dia.
Mares Tails, £9.50.




STEREO AMPLIFIERS

DISCOUNT HI-FI, TV, TAPE AND CAR ENTERTAINMENT

Low prices means less VAT - Henry's give full guarantees and demonstrations for callers. Plus big savings

Also at Modern Electrics (Retail) Ltd..

120 Shattesbury Avenue, W.l.—Your Sony dealer.

EMPIRE BATTERY/MAINS CASSETTE
(Clrr /pack.nz 50p) £ | 999REX 3.70; 999QUX 4.80; 999XEX | (Carr. etc. 35p) P3
AKAI: AA5200 61-70 [ 8-50; 999TEX £14-95. Wien RT452 .. 3.65

AASSOO .. 78-50 | RONETTE Amerex ACIO| 12.00

AA5800 .. .. .. 117:50 | SM500/7 4.60 | Elizabethan LZ315 1225
AMSTRAD:1C2000 Mk. l ..  29-50 [ SM500/5 4.60 | Amerex ACI04 16:00
EA4g<l)_oE Tsarde .. g:g SM500/E 695 | Philips N2204 20-75

ToAISI 34.85 | RECORD DECK PACKAGES Preslis 230 :

AA2 30-80 | {Carr./packing 75p) p 9118, .. :

. ess cart.—rest witl H H .

Rhe oo SRR (HL): SPaS N800 or M 1595 | SiroC"Maoobe ;
HOWLAND WEST: DA1000  22.48 | (M): 5”5'“/"7565 19-45 MR4010 -
HENELEC TEXAN:'Kit .. 28-50 | (HL): AP76/G800 . 2555 M4000G .. .
HENELEC TEXAN : Built 35.00 | {M): AP7°/"7565 2910 | BASF CC9201 . .
NIKKO: TRM300 .. 25.95 | (HL): GL75 P/C . 3350 ) irachi TRQ2335 .. 49.50

TRM400 .. .. 32's0 | (HL): GL75 P/C G800 3665 | BATTERY/MAINS RADIO
PIONEER: SASO0A .. 34.25 | (HL): GL75 P/C GBOOE 3915 | CASSETTE RECORDERS
ROTEL: RA2IT. .. .. 32.65{(HL): MP60 TPDI G80O 15-80 | (Car. etc. 30p) [3

RA3I A TN T HT7°(TPD') G°°° 1950 | Amerex ACR200 .. .. 22:00

RAGII . 60-80 | RANK m ACR201 .. .. .. 3000

RABI0 7575 32}88 51::‘5’ Elizabethan LZ416 2725
SINCLAIR: 2660 3395 | TPioneer PLIZD 3175 | pAdECeosor 5073 | STEREO RECORDERS

3000, 28.95 | ‘Thorens TDI65 .. 43-80 | ppitios RR322 2875 | (Garr packing 70p) g
TANDBERG: TA300 66-10 | *Thorens TD 160C 50-80 RR413 3390 | plailf2iL £7:20
TELETON: SAQ2068B 22-50 | STEREQ COMPACTS RR712 . 48:30 | 4100 GXC40 Dolby 6795

Q307 .. . . 2250 complaete with speakers Sanyo M4141 .. 39:50 | VENCas D 89.95

GA202 .. .. .. 8-50 M2400W 31-50 | it N1400/RH4|| 63.75
STEREO RADIO TUNERS (Care.packing €1:25) ‘ M2400FG 3150 [ T UNT401 /RH4 11 7450
(Carr./packing 50p) € | Fidelicy UA3 . 39.90 M4400FG 62.50 N240|/S RHA4I1 .. 79.95
AKAI: AT550. . 60.50 | Sanyo G260IKL . .. 125-50 | Grundig C250 4795 N2405/l4H40I 49.

ATS580 .. 94.50 | Sanyo G2615N - .. 7150 | Hitachi *rm<|140£ 2950 | § Track r3
AMSTRAD: 3000 23.85 | Sanyo GXT4520KL .. . 103.50 TRSII61 . 3500 | apai CR8I 6620
EAGLE: AAS 40.50 | Sanyo GXT4730KL .. 97-50 KCTI210L . 33.50 a.r" & Player Deck X

TSTIS2 .. 29.45 ¢ STEREO RECORDER DECKS (Carejpacking 35 )" * P
HENELEC Stereo Kit 2100 | Philips GF908 99.65 {Carr./packing 50p) Elizab. ph ISILZIP 13-40

2495 RHB02 15995 | Cassette £ | MD etu:nss/R TDas 1275
HOWLAND WEST: DAIOOOT 25.35| RF836 5720 | Philips N2506 4450 | MRona 15.25
PIONEER : TXS00A . 48.75| GF826 4175 | Phillips N24I0 87-10
ROTEL: RT222 . 32.65 RH811/RH421 8495 Pye 914 44.50 | STEREO TUNER—AMPLIFIERS

RT312 . 43.75 | RF839 5595 Tandber Tcozooo 112-00 | (Carr./packing 75p)

65-40 | GF829 39-95 Akai C § 50.65 | Akai AAB030 . 92-50

SINCLAIR 1ooo 26.95 | GF8IS 4775 33D . 62-50 | Goodmans Module 80° 59-20
000 . 26-95 GF808 6575 GXC36D 65:15 | Goodmans Module 90 7575
TELETON: GT202 0- RHBI 4/RH41 | 93.50 GXC40D 57-40 | Goodmans One/Ten 88-50
(%ECODERS/)SYNTHESIZERS . GF603 1995 gigzao Doiby 81:45 | Pioneer SX525 9075

arr. etc 8 46D Dolby .. 89-15| SX 626 .. 12475
OYNACG QUADRATOR .. 1690 (é';:‘,“,f,fks,:f;‘oi? HOME UNITS GXC45D 92.65 | Rotel RXIS0A a9
EAGLE: AA 12:00 | Amneriex ACR301 . . c48.00 | TEAC: AZSO/AJSO/A450 stocked. RX200A .. 53.95

AA26 16-35 | (With MW/FM stereo radio). Real to Ree £ RX400A 64.95
TATE | 795 Akai 400DS .. 62:50 | RX600A 90-00
TATE 3 Chassis 1575 [ PORTABLE TV  BATTERY— | Tandberg 332iX/3341X 107.70 | RX800 114.50
TATE 4 19-95 | MAINS Large range Akai/Tandberg/Revox/ RX154A 78-30
TATE7 Bo: 25.95 | (Carr.jpacking €1 -00) Teac stocked. Tandberg TRIOOMPX 85.00
MATCHED SPEAKER SYSTEMS | Elizabechan T9 (9in) . 8 Track 4 TRI000M 125.35
Recommended pairs 8 ohms Crown 9TV (9in) . Akai CRBID .. $3.60 TRIOIOMPX 135.75
RANK DOMUS £ Elizabethan T12 (IZ.n) CR80DSS 9365 | Telecon TSF55 57.70
:;S }g;s pair ’srelnon TWI2(12in)

-78 pair | Sanyo 10TI50 (12in) (carr./ Pioneer: SE20A €5-90; £18:25; Courier MCIOI
ﬁxnsom i 5375 pair STEREO packg. SE30A  £9-45; SE50 £10.95; PC5| £14.75;
110, Tow 22.50 pair PHONES 20p.) £16:35; SEL20 £7-90; Sharp ATR933 £12.45;
150, 15w 27.50 pair SEL2S  £€11-15; SEL40 AR947 £18-60,
200° 20W 34.50 pair Akai: ASEIl  €4.75; £12:99. Stereo cassette (carr./
DYNACO ASEZO £7-30; ASE22 Accessories: Hl0|2l packg. 35p) complete
AlO 43.00 pair 8:25. JB Junction Box with speakers. Shira
225\ 2060w 69.00 pair Dulcu' SH650D €225; £1-40; IB3IDE  Din NA300 - CP401
A3s) : 79.00 pair SHB850GX _£395; SH Junction Box £1-60; €2375; Philips N2607
WHARFEDALE b Actually the price far | | 300V €8-25. JBIID De Luxe Junc- £26-40; R/Mobile
Denton 2. 18W 2720 pair Sbelies the quality of | AKG: K60 £9-25. tion Box £1:95; 0250 302CS £32; Pye 2252
Linton 2, 20W 3265 b the superb player. It | Rotel: RH630 €4.85; Phone Switch £4-75. €24-75; 2253 £28.40;
b ot et | ecein o, [ ol Beun gt Hagmer, pCanC

y ¢ d H qualy oth In enheisser: (two phones -62; 95; elmar plus
R WeDIEs S ieojesty soundandlooks. | €11.25. G1305 Controller £2:15; MW/LW radio) £38.95.
150, I18W .. 3265 pair Features wind, Wharfedale: ODI  FFI7 2—pairs (Sliders) Stereo 8 track (carr./
250, 18W .. 44.30 pair rewind, volume and £8.95; ISODYN £15-00.  £6-25; Koss T4A packg. 35p) complete
CELESTION tone controls. Speaker is Koss: K6 £9:95; K6/LC £4-20; Koss TSA £4-95; with speakers. Shira
120, 20W .. p vervgnndmdeed Comescomplete £11-25; K711 £7-95; Koss TI0A £8.50; HW ST80S £15; Waltham
County, 25W with earphone, batteries. Fult KRD7I1  £7-95; HVI Mk.Ill Controller £6-90. TREI500 £21.

L 30W L CAR CIBAR LIBHTER guarantee. Optional adaptor to £17-50; KO727B £12.45; 8 track with MW/
44, 44W . PLUG-IK ADAPTBR £135 yp off car or mains. KO0747 £15-95; PRO4AA |\ CAR LW radio (carr./packg.
U.K.'s largest stoc KANS ABAPTOR £1.85 €21.95; PROSLC £23.95.  ENTERTAINMENT  35p) complete’ ~with
Acoustic Mordaunt Howland West: CIS speakers. Shira 5T1000
Short and Cambrndg. audio 2000 £2-75; Ci5250 £5-25; Car radios (carr./packg. £25.70;ST2000 £31.50.
speakers. In stock and on demon- CISIOOO 52 50; CIS2000 35p). MW/LW complete MW/Stereo FM (carr./
stration. Phone for keenest price £15-28, with speakers. Shira packg. 35p) complete
STEREO MAGNETIC DOLBY/NRU TTC: G3000 £6:60; Touring £7; Shiramatic with speakers_. Sharp
CARTRIDGES (Carr. exc. 159) | (Carr./packing 30p) « G2222 €5:95. €9; Philips  RN270 AR953 car radio £36.50;
SHURE Teteton SN 29-50 Low Cost: MD802 €13 65; RP305 £17-40; Lear Jet 277 (plus 8
M3Dm £3.20; M44.7 £3.95; M44E | philips N67 15.00 £1-95; MD806 £3-75. Pye 2644 £26-75; 2062 track) £42-65.
£4:25; MSSE €4.95; M44G £4.20; [ Teac AN6O/ANBO/ANIBO stocked.

M75/6/IIB " £6:75; MT7SEDI £8-50;
AR DRI BATTERY CASSETTE
SO o g o RIS [ vovawenvsr | f e s o

3.95; GBOOE £5-95; GBOOSE £10-00; | (Carr. etc. 30p, —

820 €670 GB20E £10.00; GB820SE Amerex 100 .. 1100 BARCLAYCARD OR ACCESS —Cambridge Audio—Leak—Lux

35, en . - _M — J—
ADC Phifips EL3302 1440 For callers or by phone aranczy QuadeRevox

36(I0~70; 32 £8-70; Q30 £5.90. N2203 .. g fodal Sare-Colesti
rano % Q o N22i) 1595 01-402 4736 harfedale-Goodmans-C
FTR £5.25; F3E £11-25; FTE £8-25; MZ | Sanyo MI 101 .. 13.90 Grundig—Kef—Teac—Bose—
£18-75. GUA ~ as () Easy credit terms for callers to Sherwood

7 BE D T R Prices and description correct at 309 and 354-356 Call or phone DI-402 4736 for best prices
tlme of press E & OE. All goods offered subject to stock availability.

404-406Electronic Componentsand Equipment 01-402 8381 Open:-
354-356 High Fidelity and Tape Equipment 01-402 5854/4736| 9am-6pm
309 PA-Disco-Lighting High Power Sound 01- 7236963 6 days a week
303 Special offers and bargains store All stores

Allmail to 303 Edgware Road, London W2 1BW open allday
Saturday

RADIO

Ilenry’s

EDGWARE ROAD, W2
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VALVE MAIL ORDER CO.
l6a WELLFIELD ROAD, LONDON SWI6 28BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage 1p per transistor, over ten post free
INTEGRATED CIRCUITS Sp + Ip each added

20 y 2p fp [ £p 2p
IN21 017 | AFZ12 160 | BYZ10  0-45 | OAZ209 0.40 | za170  0.10
IN23 0-35 | ASY26  0-25 ) BYZ11 0.40 | OAZ210 0-40 | 78271  0.18
IN85 0-88 | ABY27  0-80 | BYZ12 0-40  OAZ211 0-40 | z79] 0-25
IN263 0-50 | ABY28  0-25 | BYZ13 . 0-35 0AZ222 045 | Z143 0-25
IN256 0-50 | ABY29  0-30 | BYZ15 1.5 O0AZ223 045 | zTX107 018
ING45  0-86 | ASY36 025 [ BYZ16 0.60 | 0AZ224 0-45 | ZTX108 0.10
IN726A 0-80 | ABY50  0-20 | BYZg8C3V3 0AZ241 022 | ZTX300 0-14
IN914 0-05 | ASYs1 040 o OAZ242 0-28 | ZTX304 0.24
1N4007 0-12 | ABY53  0.80 | BZY88C3V3 0AZ244 026 | ZTX500 0-15
18113 0-18 | ABY65  0-20 0-10 | OAZ246 0-28 | ZTX503 0-16
8131 013 | ASY62  0:25 | Cl11 0-55 | 0AZ290 0-88 | ZTX531 0.2
18202 0-23 | ABY66  0-83  CKS1/05 0.30 [ OC16 0-85
2G971  0-40 | ASZ21  1.00 | CK51/40 0-45 | OCI6T  0-38 | INTEGRATED
2G 381 0-25 | ABZ23 076 | CS4B £2-50 | OC19 0-50 | CIRCUTTS
2G414  0-30 | AU101  1-50 [ CS10B 3§13 | OC20 125
56417 025 | AUY10 1.00 | DDOOO  0-15 | OC22  1.00 | 7400
oN404  0-88 | BC107 012 | DD003  0-15 | OC23 1.25 | 7401
5N697  0-16 | AC108  0-12 | DD0O6  0.18 | OC24 110 710?
JNG98  0-30 { BC109  u18 | DD007  0-40 [ 0C25 0-40 7‘02
aN706  0.10 | BC113  0-16 | DDogs  0-88 [ 0C26 0-35 | 740
2N706A4 0-12 | BC115 020 [ GD3 0-33 | 0C28 0-85 7:32
2N708  0-15 | BC116  0-20 | GD4 0-10 | 0C29 0-65 ;40_
3N709  0-a0 | BC116A 0-23 | GD5 0-33 | OC30 0-40 | 7407
JN1091 0-55 | BC118  0-15 | GD8 0-25 | 0C35 0-66 | 7408
2N1131 0 BC121  0-20 | GD12 010 | OC36 0-85 430
2N1132 0.25 { BC122  0-20 | GET102 0-50 | OC4l 0-85 7411
ON1302 0-18 | BC125  0-68 | GET103 0-40 ( OC42 0-40 7412
9N1303 0-18 | BC126  0-85 | GET113 0-35 | 0C43 0-70 ;“3
ON1304 O BC140  0-556 | GET114 0-30 | OC44 018 | 7419
3N1305 02 | BC147 012 | GET115 075 | 0CeaM  0-17 {741
JN1306 0.28 | BC148 010 | GET116 0-85 | OC45 0-18 | 7417
2N1307 0-28 [ BCl49  0-12 | GET120 0-50 [ OC4oM  0-18 | 7420
2N1308 0-28 | BC157 0-14 | GET872 0.30 { OC48 0-27 7423
aN2147 075 | BC168  0-12 | GET875 0-40 | OC57 0-60 | 7443
ON148  0-60 | BC160  0-83 | GET880 0-55 | 0C38 0-80 | 742
2N2160 08 | BC169  0-14 | GET881 0.25 [ 0C59  0-60 | 7427
2N2218  0-28 | BCY3l 045 | GET882 0-35 | 0C66 0-0 | 7440
2N2219  ¢-26 | BCY32 085 | GET885 0-35 | 0C70 018 | 7430
9N2369A 0-16 | BCY33 0O GEX44 0-08 | 0C71 015 | 743%
UN2444 189 | BCY34  0-45 | GEX45/1 0.45 | 0CT2 0-26 | 7433
oN2613 0.28 | BCY38  0-556 | GEX941 0.45 | OC73 0-50 | 7457
2N2646 050 | BCY39 100 | GJ3M  0.50 | OC74 .30 | 1400 80
2N2904  0-20 | BCY40  0-80 | GJaM 038 | OC75  0-80 | TEOO . -ED
2N2904A 0-25 | BCY42  0-830 | GIoM 025 | OC76 0-30 7442 085
oN2906 0-20 | BCY70 015 | GJTM  0-50 | OC77 0-55 | 743 -
2N2007 023 | BCY71 020 | HGloos> 0-50 | OC78 0-25 1 71409 o5
ON2924 0-28 | BCZ10  0-80 | H8100A g.20 | OC79 0-30 | 7420 o0
9N2025 0-15 | BCZ11  0-65 | MAT100 0.20 { OC81 0-28 7424 050
oN2926 0-10 | BD121  1-00 | MAT101 0-25 | OC81D  0-28 7430 o.'zo
2N3054 0-45 | BD123 1.0 | MATI20 0-20 | OCBIM  0-20 [ 7920 0-33
9N3055 0-46 | BD124  0-80 | MAT121 0.25 | OC81DM 018 4t 0.38
2N3702 011 [ BDY11 145 | MJE520 0.65 | OC81Z  0-45 | 7472 0-44
oN3705 012 | BF115  0-2% | MIE29556 1.10 | OC82 0.8 | 7470 048
2N3706 0-11 | BF117  0-80 | MJE3055 0-75 [ 0CB2D  0-85 | 7470 0-59
2N3707 0-18 | BF167  0-28 | NKT128 0.45 | OC83 028 | o0oe 045
2N3709 010 | BF173 0 NKT129 0.30 | OC84 0-25 | co 0-80
2N3710 (11 | BF181  0-88 | NKT211 0-25 | OC114  0-38 | 7430 0.87
2N3711 011 | BF184 0 NKT213 0.25 | OC122 1.0 | J2.% 1.20
2N3819 (.86 | BF185 022 | NKT214 0.24 | OC128 110 | 7458 1-00
2N5027 0-53 | BF194  0-13 | NKT216 0.40 | OCI139  0-do | J00 .50
2N5088 0-33 | BF195 018 | NKT217 0.45 | 0C140 0-65 7490 075
28301  0-59 | BF2196  0-16 | NKT218 118 | OC141 080 T00 = &0
28308 118 [ BF197 015 | NKT219 0.83 | 0C169  0-20 | 7404 075
28501  0-97 | BFS61  0-25 | NKT222 0.80 | OC170  0-25 | 7408 075
28703 100 | BFS98  0-25 | NKT224 0-25 | OC171  0-30 | 7409 o85
AAl29 (-20 | BFX12 020 | NKT251 0-24 | OC200 0-55 s O'ss
AAZI2 075 | BFX13 085 | NKT271 0-20 | 0C201 080 49; 1.00
AAZ13 010 | BFX29 028 | NKT272 0-20 | 0C202  0-90 7497 i+
‘AC107  0-85 | BFX30 028 | NKT273 0.20 | 0C203  0-56 ;mo HEH
ACl26  0-25 | BFX35 0-08 | NKT274 0-20 | 0C204  0-65 o7 bl
AC127 0-25 | BFX83 050 | NKT275 0.25 | 0C2056  1-00 fa10 o087
AC128  (-20 | BFX84 025 | NKT277 0-20 | 0C206  1.10 74111 086
AC187 .20 | BFX85 0-28 | NKT278 0-25 | 0C207  1-00 74118 1.00
AC188 0-20 | BFX86 0-28 | NKT301 0.-85 | OC460 0-20 4119 192
ACY17 0 BFX87 0-25 | NKT304 075 | 0C470  0-30 | 74109 o83
ACY18 027 | BFXS8 022 | NKT403 070 | OCP71  1.00 | 7412, 037
ACY1l9 0-27 | BFY10 1.00 | NKT404 0.80 | ORP12  0-55 74153 1‘“
‘ACY20 0-28 | BFY11 1.25 | NKT678 0-30 | ORP60  0-45 74 a9 100
ACY21 0-22 | BFY17 0.5 | NKT713 0.80 | ORP61 048 | 7 }4, oy
ACY22 0-16 { BFY18 045 | NKT773 0-25 | 819T 0-30 ;:1.8 2‘30
ACY27 0.25 | BFY19 085 | NKT777 0.38 | BAC40 025 g j?l 1'16
ACY28 0-25 | BFY24  0-48 | 0788 -39 | BFT308 038 | 74131 30
‘ACY39 085 | BFY4d 100 | 0as 0.1g | 8T722  0-38 ;419_ 2'16
ACY40 0-22 | BFY50 020 | 0Aq7 008 | 8T7231  0-68 :%gg i'u
ACYsl o022 |BFY3l 020 0a70 010 |8X68 020 | 79108 118
ACY4d 088 | BFY52  0-20 | 0A71 0-10 | 8X631 .45 | 74157
‘AD140 0-50 | BFY53 017 | 0A73 0.15 | 8X635 055 | 74170 2:88
AD149 0-50 | BFY64 045 | 0A74 0-15 | 8X640 075 | 74174 1.80
AD161 -39 | BFY9% 076 | 0A79 010 | 8X641 075 | 74175 1.2
AD162 0-39 | B8X27 0-50 | 0a8] 0-10 | BX642 080 | ;500 1-44
AF106  0.30 | B8X60 083 | 0A85 0-15 | 8X644 0-86 74190 2.30
AF114 0.25 | B8X76 018 | 0A86  0.15 | 8X645  0.85
AF115 0-25 | BBY26 018 | 0A90 0.07 | V15/30P  0-75 | 74191 2-30
AF116 025 | BSY27 018 ) 0a91 007 | V30/201P 0-75 | 74192  2-30
AFL17 020 | B8Y51 80 | 0495 0-07 ( V60/201 050 | 74193  2.30
AF118  0-50 | BBY95A 012 | 0200 0. VB0/201P 075 | 2ty 1.9
AF116 020 | B8Y95  0-12 [ 0q202  0.10 | XAl0l  0-10 4195 144
AF124 0-30 | BT102/500R_ | 04210 0.5 | XA102  0.18 | 74195
AF125  0-30 075 | 0A211  0.30 | XA151 0-15 | 74196  1.58
AF126 030 | BTY42 092 } 0aZ200 .50 | XA152 015 | 74197 158
AF127  0-30 BTY79IIO%R7 0AZ201 5| XA161  0-25 | 74198 3-16
AF139  0-33 78 | 0AZ202 0-45 | XA162  0-26 | 74109  9.88
ARl 0.6 BTY79/4°gRl 0AZ203 0-45 | XB101 043
AF17 - .15 | OAZ204 0.45 | XB102  0-30 | Plug In sockets

.55 | BY100  0.15
AFi80 080 |BYl2 014 |0a2205 045 XBI03 0.5 | oV profle
AF186  0-40 | BY127 015 | 0AZ206 046  XB113  0go | 1PN PIL
AFY19 118 | BY182  0-85 | 0AZ207 0-45 | XB121 043 | 15 pin DIL
AFZ11 1151 BY213  0.25 | OAZ208 0-40 | ZRo4 0.68 0-17

Open daijly to callers : Mon.-Fri, 9 a.m.-5 p.m.
Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m.
Terms C.W.O. only « Tel. 01-677 2424-7
All orders subject to V.A.T. at 10% rate. This must be added to
the total order including postage.
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QUALIFY
TO EARN MIORE MIONEY

Inabetterjob

Exciting new career opportunities! They’re just waiting to be
grasped—in the ever-growing industries of electronics, radio and
television. And with ICS behind you, you can soon win the
qualifications you need to assure your career success. Win them in
your own time, in your own home, by starting an ICS learn-as-you-
earn correspondence course now. You get personal, individual
attention from really expert and experienced tutors. We teach you
the theory, we teach you the practice. Books and components are
provided. So is all the assistance, all the backing you need.

We also have a complete range of courses at the ready for people
keen to score success in other fields. Whatever qualification you're
after, we can help you get it, whether you’re pushing ahead where
you are or switching to something completely new.

Take your first step now towards a better paid, more assured future.
Send for your FREE Careers Guide today.

Take one of these

courses

Society of Engineers Graduateship (Electrical Engineering)

C & G Telecommunications Technicians Certificates
C & G Electrical Installation Work
C & G Certificate in Technical Communication Techniques
C & G Radio Amateurs
MPT General Certificate in Radio Telegraphy
Audio, Radio and TV Engineering and Servicing
Electronic Engineering Maintenance, Engineering systems
Instrumentation and Control systems
Computer Engineering and Technology
Electrical Engineering, Installations, Contracting Appliances
Self-build radio courses
. . . or take one of these if your future lies in other fields
GCE O and A Level Management, Marketing
Basic foundation for success and Business
in a thousand and one Instrucnop in the latest
careers—recognised by proved principles and

everybody. techniques used in each
All Boards—64 subjects R ll;lzhly splecnahsed area.
- ersonne
Building . * Administrative
Tuition for recognised * Works
technical qualifications in all * Transport
fields. Business
Architecture Industrial
Builders’ Quantities Sales
Carpentry, Joinery Marketing
Draughtsmanship * Advertising
* Quantity Surveyors * Marketing
Clerk of Works * Public Relations
Heating, Ventilating Sales
Engineering Business
Theoretical and practical Computers
tuition geared either to * Purchasing

professional and technical * Book-keeping
examinations or to vocational * Work Study
(non-exam) courses. Storekeeping
Mechanical, Motor, Diesel, Small Business Owners

Chemical Fire Service

Welding * Promotion and Institute of
Refrigeration Fire Engineers
Draughtsmanship Police

Garage Management * Entrance and Promotion
* Courses for appropriate professional exams available in addition

to ICS Diploma courses. e T e S —
_I
your key to a ]
I
I

POST TODAY FOR FREE DETAILS
brighter better future

To: International Correspondence Schools, Dept. 230X
Intertext House, Stewarts Road, London SW8 4UJ.

Name ... L ononaacoan

Age i, Occupation...........o.oovueinn..n. - I

LAccrediled by the Council for the Accreditation of Correspondence
Colleges. -‘

1
I
I Address
I
I
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR.

Tel. 021-327 2339

SILICON P.N.P, AF124 20 75MHz 20p | BXY27 Varactor Diode, 'S * Band, £1
An ae NE'Wi rNEero:‘:ivr(I :Ecr:r’weniem Voitage Frequency Pricel AFY19 32 350MHz 20p Cut-off, 70 GHZ
me:nsr%s!%rgz:cyinpg any bS] of copias |BCY71 45 200MHz 12p|ASY32 25 5MHz 10p | BXY28 Varactor Diode. Cut-oft,  £1
of a printed cwrcut both simply and |BFS92 100 70MHz 20p| ASZ21 15 450MHz 20p 100GHz
quickly . BFS95 40 70MHz 17pIGET113 32 — 10p | BXY32 Frequency Multiplier, =X’ £1
M’?:\hold mSD'aY .'CODDQV |ar|'\iggle boa_;: BFX12 25 210MH2z 10p|GET120 32 2 watts 10p Band, 150GHz
Wi g sensitive spra ver wi H 9 P
transparent film upon hich Ginouit has g:g?gg ig fggrm: 1:” 82;,27% L§0h IMiZ 1p BXY.S.‘;A{CB Fveqzx;(e;r:l‘cy Multiplier.  £1
been drawn Expose to light (No need P ight-sensitive 20p and. z o
to use ultra-violet.) Spray with developer. [2N3703 50 100MHz 12p|2N1307 30 10MHz 15p | BXY36C/D Frequency Multiplier,  £1
ringe and etch in normal manner, SILICON N.P.N. 2N1309 30 15MHz 15p X Band, 75GHz
Light sensitive aerosol spray £1 18C108 30 150MHz 10p|2N443 60 150 watts £1 | BXY37C/D Frequency Multiplier, £1
Developer and Etchant - os':g";; BC109 30 150MHz 10p| HIGH FREQUENCY, POWER X Band. 100GHz
D BF179 225 125MHz 40p| BF R64 40 1200MHz £1 | BXY38C/E Frequency Multiplier, £1
BF180 30 - 625MHz 25p| BLY89A 35 650MHz £5 X Band, 120GHz
NEWER THAN NEW!!! BFWS58 80 80MHz 15p| BLY93A 60 500MHz g5 | BXY39C/D Frequency Multiplier. €1
Flbre Gl-ln Board pmjtreated'wim ',',gm' BFX43 30 500MHz 20p| BLY218 36 1200MHz £2 "X Band. 150GHz
sensitive lacquer enabling you to produce IgFxgg 40 50MH2z 17p|2N709 15 800MHz 15p [ BXY40D/E Frequency Multiplier, £1
m?\(g:e)’ge pflﬂled circuits  withuin  five BFY53 30 50MHz 109 ON3926 6 250MHz o1 X Band, 180G Hz ;
75mm x 100mm 33p [BSX19 40 500MHz 10p| MICROWAVE DEVICES Price BXY'4.1C/D/E Frequency Multiplier, £1
150mm x 100mm . upz BSX67 30 200MHz 12p|CL8300 Gunn effect oscillator. £40 X Band. 200 GHz
TS0 & ENiT £1-32 |oN6e7 60 40MHz 12p| 9 4GHz _ CVI777 (AAY51) Microwave Mixer  £2
2N709 15 900MHz 30p|CL8370 Gunn effect oscillator. £10 Diode. 18GHz
SPECIAL 2N U cOn 2 12p[  9:5GHz ) CAY10 Microwave Detector Diode,  £5
2N753 25 250MHz 12p|CL8380 Gunn effect oscillator, £10 250GH 2
o F F E R 2N744 20 300MHz 12p| 10-5GHz
2N1613 75 60MHz 70| cL8390 Gunn effect oscillator. €10 AEY13 Microwave Tunnel Diode. £5
2220 60 250MHz 15 5 6GHz
UNI-JUNCTION 2 o[~ 11-5GHz . _
2N3053 60 100MHz 170|cL8430 Gunn etfect oscillator, £40] AEY16 Microwave Tunnel Diode, £10
TRANSISTOR 2N3707 Kl — 12p| * 9.35GHz 10GHz
SIMILAR TO 2N5179 20 900MHz 40p| CLB450 Gunn effect oscillator. £40| AEY17 Microwave Detector. 18 GHz "e3
2N2646 GERMANIUM P.N.P. 9-35GHz AEY31A Microwave Detector, 18 GHz  £3
25 ACY44 50 1MHz 10p|CL8470 Gunn effect oscillator, £40| BAWIS Schottky Barrier Diode, 50p
P ADY26 80 75 watts  £1 9-35GHz 12GHz
100 ;—; WATT RESISTORS 1 VEROBOARD CUTYER 20 ASSORTED UNUSED 6 COMPuTER PANELS
£1 100 CERAMIC £1 5 2iinx0-15 BOARDS MARKED, TESTED £1 CONTAINING MASSES OF
CAPACITORS 50 §0.|N “ODD PIECES™ TRANSISTORS DIODES, TRANSISTORS,
100 DIODES VERO BC108, ETC. INDUCTORS, RESISTORS
AND CAPACITORS
POSTAGE 20p PACK No 1 POSTAGE 20p PACK No. 3 POSTAGE 20p I PACK No. 5 | POSTAGE 27p I PACK No. 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
£ 100 CERAMIC £1 100 CERAMIC £ SIGNAL TRACER KIT 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
100 POLYSTYRENE 50 MULLARD POLYESTER ' SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS
POSTAGE 20p PACK No 2 | POSTAGE 20p PACK No. 4 | POSTAGE 20p ] PACK No. 6 | POSTAGE 20p PACK No. 8

POSTAGE (MINIMUM) 20P PER ORDER

ALL GOODS PLUS 10% V.A.T.

DLY.
ELECTRONIG
ORGAN KITS
AS USED BY

PROFESSIONALS
THROUGHOUT
THE WORLD

% Portable—4 octave keyboard with 10 voices, 3 pitches—
vibrato, £145-29. ¥ Console—5 octave keyboard with 10
voices, 3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato, built in amplifier and speaker
£25093. Y Console—2 x 4 octave keyboards and 13 note
pedal board, 29 voices, Vibrato, Delay Vibrato, Sustain,
Reverberation, Precussion, Wah Wah, £406:00. ¥ Console
—2 x 5 octave keyboards and 32 note pedal board, 32 voices.
Vibrato, Delay Vibrato, Sustain Reverberation, Precussion,
3 Couplers, etc., at £572-55.

ALL COMPONENTS CAN BE BOUGHT SEPAR-
ATELY. SEND 50p FOR LATEST CATALOGUE,
WHICH INCLUDES SPECIALIZED COMPONENTS,
HI-FI EQUIPMENT, ELECTRICAL HOUSEHOLD
APPLIANCES. PLUS 5 x 10p VOUCHERS.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

YOU ARE WELCOME TO VISIT THE ONLY D.I.Y. ELECTRONIC ORGAN
CENTRE IN EUROPE AT 12 BRETT ROAD, HACKNEY, LONDON, E.8.
TEL. 01-986 8455

938

LASALS

174

CAVALOGUE

NAME...............
ADDRESS...........

F———— = ——

Practical

AUDIGTRONIC HOUSE, THE HYDE, L0

Send this coupon with 15p for post and
inclusion on our regutar mailing list.

ONOON, NS 6.4
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money and postage.

~ the magazine.
i etc. etc.

“P.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 L.F, circuits—no circuit alignment.

. High efficiency integrated circuit Phase
Lock Loop Decoder for perfect stereo
reception, with stereo lamp indicator.
Fibre Glass P.C. Board, neat slim-line
cabinet, with brushed aluminium front
panel, pushbuttons, etc. etc.

IDEAL FOR USE WITH THE “TEXAN",
“P.E. GEMINI" AND ANY GOOD
QUALITY STEREO AMPLIFIER.

—easy parking.

November 1973

Practical Electronics

parts for PRACTICAL ELECTRONICS projects.
““One Source” buying makes sense—saves you time,

“P.E. RONDO” QUADRAPHONIC SOUND SYSTEM

Complete kits for the entire P.E. Rondo Pro
These contain top quality components with fibre glass p.c. board,

ALL PARTS for Varicap tuner and Gemini amplifier supplied separately.
Please send S.A.E. for full details of any of the above or call yourself. Visitors welcome

ELECTRO =
SPEARES

The Component Centre of the North.
NEW QUICK and EFFICIENT MAIL ORDER DEPARTMENT

ject will be available as this appears in

‘““P.E. GEMINI" STEREO AMPLIFIER

QUALITY HI-FI FOR THE

HOME CONSTRUCTOR.

30 Watts (R.M.S.) per Channel into

8 ohms!

Total Harmonic Distortion 0-029,!
Frequency Response (—3 dB) 20 Hz—
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
constructor, and can supply a booklet,
containing full specification, complete
constructional information, wiring
diagrams, fauit finding guide, etc. etc.,
price 55p plus 4p postage.

Our new, low comprehensive price list
is supplied with each booklet, or prices
for components supplied separately on
receipt of large S.A.E.

FOR PEOPLE WHO REQUIRE THE
BEST—IT HAS TO BE THE ‘““p.e. gemini”

Tel.: Sheffield (0742)
668888




P.E. SOUND SYNTHESISER

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

|\ S ‘DESIGNER APPROVED KITS’

The We stock a full range of pro-
‘RING MODULATOR’ 1.C.  fessional quality components

SG 3402N as specified for this exciting

project and many prices are
£1-74 each

down.
TRANSISTOR ARRAY

2% M.O. resistors now 3-2p
ML 3046P

ea. 5% low noise carbon film
1-8p ea. Cermet presets now

75p each 37.5p ea. Full range of
capacitors—Ceramic, Electro-

Zl] N0|SE D|0DE lytic, Po|ye§ter. 'Styrene,
'Carbonate, Silver Mica, etc.

43-5p each Modular  hardware  kits;

mini D.I.L. Dual-Rail Regulated Power
741’s 32P each Supplies; Individual com-

ponen('modulekltsfromdate
of publication. P-C.B. for
the exciting ‘Hutchinson’
Tone Control Module.

while stocks last
4p stamp brings
latest lists

Actractive discounts on quantity purchases.

EA'““ A“nl P.0. Box No. 3, ST. NEOTS

HUNTINGDON PEI9 3JB

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
&Ml prices subject to V.AT. J

ax
-
~

=1

Y
) £S
Kn comprises EVERVTHINb
Case cables. coil connectors.

Vs

™
g
t‘\ i e Silicon grease,
e 8 page instruction leaflet,
Fascinating to build. Fantastic improvement to your car's
petformance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork dritfed ready. Fitted to car in 15
minutes when built
e Sustained peak performance. o Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher
top speed. e Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. o Contact breaker
burn eliminated. e Purer exhaust gas emission.
A new development from the manufacturers of Guntgn ignition. Price: £9.35 inc
VAT and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also
available £11.55 inc. V.AT. and postage. GUARANTEED 5 YEARS

ORDER NOW-—send P.O./Cheque direct to:

ELECTRONICS DESIGN ASSOCIATES, Dept.PEN
82 Bath St.,, Walsall WS1 3DE. Phone: 33652

ag

drawing.

perience.

The serias

will be of ex-

ceptional value in
training mechanics and
technicians In Electricity,
Radio and Electronics.

WHAT READERS SAY
Delighted with the excellent publication. As a
retired electrical engineer, Electronics is a new
field for me to take up as a hobby.

H.W., Leamington

Although they are very instructive they are very
easily and quickly read. L.T., Swansea

Many thanks indeed including my own and
heartiest appreciation of a fine set of volumes and
at such an almost nominal price.

B.L., Trowbridge

NAME

A----—1

POST NOW FOR THIS OFFER !

940

BASIC

You’ll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
These clear and concise
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

Tick Set(s) required.

YOUR 1009, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

ELECTRICITY(5v0ls)
ELECTRONICS©6vols)
TELEVISION(@3vols)

GUARANTEE

Should you be,in
any way dissatis-
fied with the
MANUALS your
money willbere-
funded byreturn
of post.

illustrations make

BROMLEY, KENT. BR2 7THP

Please find enclosed P.O./Cheque value £............

BASIC ELECTRICITY 5 parts £4-50 []

BASIC ELECTRONICS 6 parts £5-40 []

BASIC TELEVISION 3 parts £3-60 []

Prices include Postage and Packing.

BLOCK LETTERS
FULL POSTAL
ADDRESS

Practical Electronics November
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LARGE STOCKS,
ATTRACTIVE DISCOUNTS

DEPENDABLE SERVICE

Everything brand new and to makers’

specifications,

TRANSISTORS BY SIEMENS
AND NEWMARKET

2N3055 npn silicon power 60p
ACI53K pnp germanium low power I2p
ACI76K npn germanium low power 32p
ADI61 npn germanium medium power 41p
AD162 pnp germanium medium power 40p
AFI139 pnp germanium UHF 49p

NPN: BC107 13p, BC108 I2p, BC109 13p, BCI67
I1p, BC168 10p, BC169 Ip.

PNP:BCI77 21p, BC178 i9p,BCI79 21p, BC257 12p,
BC258 lip, BC259 {3p.
Standard groupings available.

BD 135 npn medium power 37p
BD 136 pnp medium power 38p
DIODES

QA90, OAS9I, OA9S, 6p each; OA200, 9p; OA202,

10p.

Other semiconductors: ACI28, 17p; AFI17, 32p;
BFY5!, 19p. Full lists and technical data will be
found in Catalogue No. 6. Sce also amendments list.

Send S.A.E. for latest supplement of addmonal
lines and price amendments to our No.
Catalogue

ZENER DIODES full range E24 values:
2 7V to 36V, 14p each; I W: 68V to 82V, 2ip each:

SW: 47V to 75V, 48p each. Clip to increase
I 5W rating to 3 watts (type 266F) 4p.

DIN PLUGS AND SOCKETS

by Hirshmann, 4A rating

400mW:

2 way LS —socket 10p, plug 12p
3 way scr.—socket 10p, plug 12p
5 way scr.—socket llp, plug I5p

TRANSISTOR ACCESSORIES
TO3 cover, Tp; Heat sinks 1°C/W, type 6WI.
undrilled, 60p.

SWITCHES v

1011 SPST A S"’ AT
toggle, 20p; 409 23 - 1% ) 5\
DPDT toggle, 29p ( 9

(these are chrome
plated, 2:5A rating);
250V a.c./2A, 48p,

ROTARY SWITCHES

Radiospares Miniature Maka-switch (in assembly kit
form). Shaft, 48p. Wafers, MBB-2PSW, IP|IW:
BEMIPI2W, 2P6W 3P4W, 4P3W, 6P2W, 32p each.

WAVECHANGE M=
SWITCHES e

:.;g_‘_}a,ﬂ
IPI2W, 2P6W, 3P4W, 4)3W, 24p each. —

ELECTROVALUE

1973

7201 sub-miniature DPDT

Practical Electronics November

ELECT

Electronic
Spe

e §
ELECTROLYTIC CAPACITORS axiaL Leao | BQLYCARBONATE—SY,
Rated voltage: 3V 63V 10V 16V 25V 40V 63V 100V 250V up to O-luF: 100V, 0-1uF and
Capacity ufF above.
0-47 —_ - = = = = 0p 7p 0-01: 0-012; 0-015; 0:018; 0:022;
1-0 - — — — — 1p — 7 0:027; 0:033; 0:047; 0-056; 4p each.
22 Z Z Z Z e — 70 8p 0-068; 0-082; 0-1; 0-12; 0-15; 4p
47 — - = 1op — Ip 8p 7p each. 0:18; 0-22: 5p each. 027;
10 - = - = T7Te 8 7p 8p 0-33; 6p. 0:39 7p. 0-47 Bp. 0-56 10p.
22 —_ = I 7p — Ip 7p 9p 0-68 I1p. 1uF 13p. Prices subject to
47 Tp — 8p 8p 8p 7p 9p I2p di t by the facturer.
100 8p 7p 7p Tp 7p 9 llp 19p
220 7p 8p 8p 8p 9p 10p 17p 27p Minitron Digital Counter
470 8p 9 9 10p I2p 17p 24p 43p Type 3015F. Seven Filament seg-
1,000 iop 12p I2p 17p 20p 24p 40p — ment ;ndicators to make 0.9 +
2,200 l4p 17p 22p 25p 36p 40p — — decimal point. Compatible with
4,700 25p 28p 37» 4lp 549 - - — standard logic modules, nett £2.
10,000 40p 43p — Decoder driver type FLL 121T nett

Prices subject to omendmentﬁy the monufcc(urer

ROVALUE

Component
cialists

£1-36. DIL socket, nett £2.

RESISTORS — 109, 5%, 29

Code Power Tolerance Range

C 1/20W 5% 820-220K 0
C 1/8wW 5% 47 n—470K o
c 1/4W 5% 470-10MQ
C 12w 5% 470-10Mq
C 'w 5% 470-10MQ
MO 112w 2%, 100-1MQg
ww Iw 10% :t 1200 0-229-39%@
ww w 5% 1Q-10KQ
ww W 5% 1o-10KQ
Codes: C = carbon film, high stability, low noise.
MO = metal oxide, Electrosil TRS, ultra low noise.
WW = wire wound, Plessey.

Values:

E12 denotes series:
and their decades.
E24 denotes series: as Ei2 plus |1,

10, 12, 15, 18, 22, 27, 33, 39, 47, 56,
13, 16, 20, 24, 30, 36,

Values lto9 {0 to 99 100 up
available (see note below)

El2 9 8 -

E24 1 09 0.75 nett
El2 ] 09 0-75 nett
€24 i2 1 095 nett
El2 25 2 1.6 nett
E24 4 3 2 nett
El2 7 7 6

E12 7 7 6

E12 9 9 8

Prices are in pence each for quan-
tities of the same ohmic value and
power rating. NOT mixed values,
(lgnore fractions of one penny on
total value of resistor order.)

68, 82
43,51

62. 75. 91 and their decades.
All grub screw fitting for #in
shafts, Black. Foro(her(ypes

KNOBS
—see Catalogue No. 6, 54.

F.14 (20mm) pack of 2, 32p; F.13 (26mm) pack of 2,
38p; F.12(33mm) pack of 2, 40p; F.19 (20mm) pack
of 2, 32p; F.18 (26mm) pack of 2, 38p; F.17 (33mm)
pack of 2, 40p; KB.4 (20mm) pack of 4, 40p; K30/3
{(17mm) aluminium, 24p each

8 5

8 &
8.0.

TRANSFORMERS—MAINS

MT3 30V/2A plus 4 taps £2.85
MT103 SOV/IA plus 4 taps £2-55
MT104 50V/2A plus 4 taps £3-50
MTI127 60V/2A plus 4 taps £3-80
13TOS 13V/4A, CT £1-25
28TOS 12 +12V, 2-0-2V. E1-65

BAXANDALL SPEAKER KIT

As designed by P. J. Baxandall and described
originally in' Wireless World.” Simple to assemble
fantastically good results and a greater money saver.
Carries 10 watts RMS. i5 ohms impedance. Size
18in x 12in x 10in. Complete kit, including pack-
flat cabinet, £ l 4- 90 Plus 60p part cost of carr.

Equaliser Assembly, £2,
Loudspeaker Unit S9RM 109, £2-45.
Cabinet Kit (to Baxandall design), £10-45,

POTENTIOMETERS

Rotary, carbon track,
double wip
lin, 10002 co

SINGLE PIO
2-2M @, 12p; P20 log. 47K Q to
12p; JP20 log. 47K 2,
I12p; Dual gang
to 2-2MQ, 42p;
log, 47KQ to 22Mq,
Log/antilog, 10K, 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
available in ranges quoted.
DUAL CONCENTRIC DP20
in any combination of P20
values, 60p; with switch, 72p.
SLIDER
Lin. or log. 10K to | meg. in all
popular values, each 26p.

Control knobs blk./white/red
yel.fgr. /blue/dk grey/lt. grey,
5p eac hS

CARBON SKELETON PRE-
SETS

Small high quality, PR lin.
oo, 2200, 4700, K,
2K2, 4K7, 10K, 22K, 47K,
100K, 220K, 470K, 1M, 2M2,

M, IOMQ. Vertical or
horizontal mounting, i SLIDER
5p each.

All items offered for sale in
accordance; with our stated
cooy of which available on

DISCOUNT

terms of business,
request,

Not allowed on nett price items. 109 on orders for
£5 or more. 15% on orders of £15 or more.
Prices subject to alteration without prior
notice. Prices quoted DO NOT include V.A.T.
Orders received from U.K. customers must be
accompanied by an additional 10% of the nett value
for V.AT.

Overseas orders are exempt.

POSTAGE AND PACKING FREE
SURCHARGE 10p on small mail orders under £2.
Overseas orders carriage and insurance charged at
cost. U.S.A. CUSTOMERS please contact ELECTRO-
VAL'UE, AMERICA, P.O, BOX 27, Swarthmore,
PA 195081

(Dept. PE9), 28 ST. JUDE’S ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
: Egham 3603

Hours:9—5.30. Sat. 1 p.m. Tel.

Eng. Reg. No. 1047769 Registered Office: 28 §

Telex 264475
t. Jude’s Rd., Englefield Green, Egham, Surrey TW20 OHB

941



ALL OUR PRICES INCLUDE V.A.T.

BSR LATEST SUPERSLIM
STEREO & MONO

Plays 127, 10" or 7° records.

Auto or Manual. A high

quality unit backed by BSR

reliability with 12 months’

guarantee. AC 200/250V.

8ize 184 x 1liin.

Above motor board 3}in. Below motor board 2{in.

with STEREO and MONO XTAL Post 25p.

PORTABLE PLAYER CABINET
Modern design. Black rexine covered. Silver tront grille.
Padded Lid. Chrome fittings.

Motor board cut for BSR deck £4-50 Post 25p

4 Transistor Mono Amplifier
Powerful 3 watt output. 15 ohm. AC maina operated with
transtormer, 3-Controls, volame, treble, bass and On/Oft
switch with knobs. Ready made on printed circuit board.
Fused inputs and outputs. Famous make,

Size 8in wide x 4in deep x 8in high.

Suitable 7in % 4in speaker, £1. PR'C E £5 95 Polt

BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-speed motor with
lep/lrsna pick-up arm fitted
LP/78 turnover mono .

compatable cartridge. £4 95

GARRARD DECCA Hi-Fl

Single plu Stereo/
Mono Deram
transcription
head and arm.
Four speeds,
10}in turntable,
Anti-rumble filter.
Bias compensation.
Laboratory motor. =
Post

s 18- 50 5
METAL PLINTH AND PLASTIC COVER

Cut out for most Garrard or B.S.R. £4.95

Most will play with cover in position.
Post 35p

12 x 14} x 7iin.
Covered in biack leatherette.

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH—AT SAME PRICE
Two tull size loudspeakers 137 x 10 x 3lin. Player unit
clips to loudspeakers making it em'emely compact,
overall size only 13% x 10 x 8{in., 3 watts per channel, plays
all records 33 r.p.m., 45 r.p.m. Sen:rate volume and tone
controls.
240V AC
Mains.

DECK

Ideal for
Disco Decks

Bargain Price

£25

85p Carriage

Attractive
Teak finish
Weight 13 1b.

SPECIAL OFFER!
SMITH'S CLOCKWORK
15 AMP TIME SWITCH

Single pole two-way Surtace mounting
with fixing screws, Will replace existing
wall switch 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 type A 0 to 60 minutes or type B 0 to 8 hours.
Fully insulated. Makers last list price £4-50. Brand new and
lu‘l’llylgunnteed RO I B
0 p oF pair
srice £1:65

(STATE TYPE A OR B WITH ORDER.)

BLANK ALUMINIUM CHASSIS. 18 sw.g. 2{in sides
8 x 4in 45p; 8 x 6in 83p; 10 x 7in 85p; 12 x 8in 85p;
14 x 9in 90p; 18 x 6in 90p; 12 x 3in 50p: 16 x 10in £1.
ALUMINIUM BOXES 3 x 3 x 3in 80p; 4 x 4 x 4in 70p;
8 x 4 x 4in 80p; ® x 4 x 4in £1;12 x 4 x 4in £1-30.
ALUMINIUM PANELS 18 s.w.g. 8 x 4in 8p; 8 x 6in 15p;
14 x 3in 16p; 10 x 7in 18p; 12 x 5in 20p; 12 x 8in 28p;
18 x 8in 28p; 14 x Bin 34p; 12 x 12in 40p: 18 x 10in 50p,
PAXOLIN PANEL 10 x 8in 15p.

1} inch DIAMETER WAVECHAIGE SWITCHES, 25p.

2 p, 2-way, or £ p. 8-way, or 3 p. 4-way, 25p each.

1 p.1. 2-way, or 4 p. 2-way, or 4 p. 3-way, 25p.

TOGGLE SWITCHES. sp. 14p; dp. 22p; dp dt ‘22p.
Sub-miniature, sp. 30p; dp. 37p; dp. dt. 45p.

BRITISH FM/VHF TUNING HEART

88 to 108 Mc/s British made. 2 Transistors ready aligned
—requires 10-7 Mc/s L.F. Complete with tuning gang.
Connections supplied bnt some technical experience

essential. () gy e Prlce £3 95 Post 20p

942

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bndu Mtlﬂerl lnd Douhle Wonnd Mains Transtormer
inpnt v ilable 6 or 8 or 12
or 16 or 18 or 20V d c. lt 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £2' 20 Post
Details 8.A.E. Size 8§ x 1} x liin. 20p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

I1deal 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 in. Response 25 c/a to 25 ke/n, 26 dB gain.

For use with valve or transistor equipment. Post

Full instrnotions supplied. Details 8.A.E. 99p 20p

E.M.L. 13} x 8in.
SPEAKER SALE !

With twin tweeters. £ 4 50

And crossover. 10
watt. State 3 or 8 or
15 ohm. As ilinstrated.  Post 25p

With fiared tweeter cone and ceramic

magnet. 10 watt, 2'75

Bassres. 45-60 ¢/s.
Flux 10,000 gauss.

State 3 or 8 or 15 ohm. Post 26p £5 50
Bookshelf Cabinet 18713 %e o oe

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/360V 14p 250/25V 14p 50 50/300V 50p
4/850V 14p 500/25V 20p 60+ 100/350V 85p
8/450V 18p 1000/25V 35p  32432/250V 20p
16/450V  22p ' 1000/50V 47p 32 4-32/450V 45p
32/500V  50p 8-8/450V  22p 350 - 50/325V 55p
25/25V 10p ' 8+16/450V 25p 3232 +32/350V 55p
50/50V 10p 16+16/450V 40p 100 +50 - 50/350V 55p
100/25V  10p 32 4-32/350V 40p

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 20p; 25V 35p; S0V 47p; 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V 479 50V 65p.
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p.
CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p; 0-5 13p; lmF 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 209 6 8MnF-0 -01, mld 30peach.
TWIN GANG, <0-0' 208pF - ¥, 65p.
Slow motion drive 365pF +3869F wuh 269F+26nl' 50p;
500pF standard 85p: smali 3-gang 500pF £1.60.
SHORT WAVE SINGLE. 10pF, 30p; 25pF, 55p; 50pF, 55p.

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tuning Condensers.
Values up to 100pF, P each
Section Couplers lupnhed FREE with two or more gangs.

NEON PANEL INDICATORS 250V AC/DC. Amber 20p.
RESISTORS. !W. {W. 1W. 20¢, 1p: 2W, 5p. 100 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-S ohm to 8-2 ohms 10p

TAPE OSCILLATOR COIL Valve type 35p.

FERRITE ROD 8 x 2in 20p; 8 x lin 20p; 3 x 3in 10p.

MAINS TRANSFORMERS ALt PosT

25p each
Esgle MT12 12-0-12V 50mA 0
250-0-250 80 mA. 6-3V 3-5A 6-3V 1A or 5V 2A.
350-0-350 80 mA 6-3V 3.5A, 8:3V 1A or 5V 2A.
300-0-300V 120mA. 83V 4A C.T.; 6:3V 2A
MINIATURE 200V 20mA, 8:3V 1A 2} x 2] x 2in
MIDGET 220V 45mA, 6-3V 2A 27 x 2! x 2in. .
HEATER TRANS. 6:3V 3A
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2amp. 3, 4,5, 8, 8, 9, 10, 12, 15, 18, 24 and 30V £2.80
1 amp, 8, 8, 10 12, 18, 18 20 24 30 38, 40, 48, 60 £2-25
2lmn.6 8, 10, 12, 18, 18, 20, 24, 30, 386, 40, 48, 60 £3-80
10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 80 £238-75
8 and 13V £1.00; Ditto 5 amp £1.20. 3 smp,
3, 5, 8, 10, 13 and 5-0.5V £1-30, Ditto 5 amp. £1-50;
6-0-8V 500mA 90p 9V 1 amp 95p 12V 300mA 75p 12V
500mA 85p 12V 750mA 05p. 40V 1 amp £1-75.
AUTO TRANSPORMERS. 115V to 230V or 230V to 115V
150W £2-25; 500W £8-25; 750W £10; 1000W £15
CHARGER TRANSFORMERS. Innul 200/250V.
for 8 or 12V, 1} amp £1.50; £ amp £1.80: 4 amp £2-50
BATTER.Y CHARGER.S R.endy built with leads and clips
1} amp £2; 4 amp £4; 5 amp. £4.50.
FULL WAVE BR.IDGE CHARGEB RECTIFIERS:
8 or 12V outputs. 1! amp 40p: 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V 3 amps 720
watts. Insulated terminals. Varnish lmnregnnted Fully
enclosed in steel cage with fixing feet. ‘ |0 Carr.
Famous make (Value £19) OUR PRICE 50p
Can be used as 800 watt auto transformers 240-110V.

SET OF 3 MOTORS FOR
COLLARO STUDIO
TAPE DECK
£2:50 Post 50p

YOLUME CONTROLS | 80 onm Coax 4p vd.

Long spindles. Midget Size BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/8 15p. D.P. 25p. 40 yd £1-40; 60 yd £2.
STEREO L/S 55p. D.P. 75p. FRINGE LOW LOSS'O
Edge5K. 8.P. Transistor 25 1deal 825 and colour.” ¥ p yd
Wire Wonnd controls 1}in diam. 3 Watts. 10 ohms to 100K
British Made with long !in spindles }in dia. 45p each.
HELICAL POT 10K LIN. List £3. Bargain 75p.

DUAL CONCENTRIC POT 500K LOG AND 500K LIN D.P.
switch. Inocr spindle 3}in; outer spindie 2}tin 75p.

GOODMANS 64in. HI-FI WOOFER

8 ohm. 10W. Large céramic magnet.
Special Cambric come surround.
Frequency response

30-12,000 c/s. Ideal P.A.
Columns. Hi-Fi Enclosure Systems, etc.
Suitable Cabinet 12 x 8 x 8 £4 Suitable Tweeter £2

ELAC CONE TWEETER

The moving coil diaphragm gives a good
radiation pattern to the bigher frequencies
and & smooth extension of total reaponse
from 1,000 c/a fo 18,000 c/s. 8ize 3} x
3} x2in deep. Rating 10W, 3 ohm or

15 ohm models. q
Crossover 85p £| 90 Post 20p.

GOODMANS
8in. WOOFER

8 ohm 12 watt. Deep come.
Heavy ceramic magnet., Bam
resonance 35 cps. Frequéncy
response 30-8,000 cps.

Ides! bass unit for £3.75

Hi-Fi system.

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in £1-25; 8}in £1-50;

8x5in £1.60; B8in £1.75; 10x8in £1.90; 10in £2.00.

SPECIAL OFFER' Boaolu:l 2}in 2%in 36 ohm 2in, ; ﬂll;l.
i b EA

5in 25 ohm, 2}in

15 ohm, 3jin in; 7 x 4in; 8 x 5in TYPE
3 ohm, 2lin, 2lin, 3,m. 5in dia (6 x 4in, 8 ohm, £1.50).
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in
diameter 4W £2:50, 10 in diameter 5W 22-50; Post 25p.
12in diameter, 6W, £2:95: 3 or 8 or 15 ohm models.
SPEAKER COVERING MATERIALS. Samples Large 8.A.E
Horn Tweeters 2-18Kc/a. 8W 8 ohm or 15 obhm £1.8§
De Luzxe Horn Tweeters 2-18Kc/s, 15W, 15 ohm £3-50
TWO-WAY 3,000 c.p.s. CROSSOVERS 3, 8 or 15 ohm 95p

TWO-WAY CROSSOYER NETWORK 3,000 c/s
With variable tweeter aitenustor giving accurate high/low
frequency balance. Mounted on panel 5lin x 4in with
control knob, tweeter and woofer leadsand innnt£2. 20 Post
terminals. Suitable tor 3 to 8 ohm impedance. 18p

VALVE OUTPUT TRANSFORMER 25p.

MIKE TRANSFORMER MU metsl 100-1 £1.25.

5 WATT MULTI RATIO. 3, 8 and 15 ohms, 80p.

PUSH-PULL VALVE OP'g‘gUT TRANSFORMERS.
211

50 watt. 100 watt ....... . 21400

ELECTRO MAGNETIC
PENDULUM MECHANISM

1.5V d.c. operation over 100 hours continuous on 8P2
battery, fully adjustable swing and speed. Ideal displays,
teaching electro magnetism or for metronome, 95 olt
strobe, etc. p

BRITISH MADE STEREO
MULTIPLEX DECODER

Brand New. 7 transistors pius integrated
circuit. Fibre glass printed circuit board.
Size 21 x 8! x jin. Pre-aligned, Complete
with sterea beacon indicator. 12V d.c.
operation. 400mV output lor 100mV input.
Full instructions for any FM Tuner. Some
technical experience essential, ‘6.50

Post 15p
DIPOLE LOFT AERIAL £1.50.
80 OHM CABLE 4p yard.
300 OHM CABLE bp yard.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p
OUTLET BOXES, SURFACE MOUNTIKG 25p

BALANCED TWIN RIBBON FEEDER 300 ohml 5p yd.
JACK SOCKET 8§td. open-circuit 14p. closed circuit 23p:
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket bp
JACK PLUGS 8td. Chrome 15p; 3-5mm Chrome 12p DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p DIN SOCKETS
Lead 3-pin 18p; 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS 5p; CERAMIC 8p; CANS 5p.

ALL PRICES INCLUDE VAT

MINIMUM POST AND PACKING

RADIO COMPONENT

Illustrated Colour Brochure, Radio Books & Components Lists |10p Written guarantee.
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ALL OUR PRICES INCLUDE V.A.T.

WOOFER AND
= TWEETER KIT
THE PAIR, Post 25p.

£5 75 (Aniluble separately.
oo :r £4.25; Tweeter

Oomprising a ﬂne example of & Woofer
10% x 8jin with a massive Ceramic
Magnet, 440z Gaum 13,000 lines.
Aluminium Cone centre to improve
middle and top response, Also the E.M.I,
Tweeter 3iin square has a special
ightweight paper cone and magnet flux
10,000 lines, Crossover condenser and
fuil instructions supplied,
Impedsnce Standard 8 ohms
Maximum power 12 watts
Uselul Response 35 to 18,000 cps
s

Bass Resonance 45 cp: £9.9o
SUITABLE ERCLOSURE 20 x 13 x 9in.
MODERRK DESIGN. TEAK WOOD FINISH, Post 25p

8in.or 10in. ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet,
50-18,000 cps. Bass resonance
gf fopl. 8 ohm impedance.
n, 10 watts, .
10in, 12 watts. 3 75

TEAK VENEER Hi-FI SPEAKER CABINETS
Fluted Wood Fronts

R A 5 50
10in -pﬂkgt.
RS2 58 S
8 in. speaker

MODEL "“B” 2 ditto. 'l‘runnhr
Corner Version.

;ﬂogui 'i “c™. 16 x 8 x 8in.
or 8 X Bin. Post
speaker £4 40 25p
LOUDSPEAKER

CABINET
WADDING 18in wide, 15p ft.

BAB.GAIR AM TUNER.
gredlm A ave,

anaistor Superhet .
Ferrite aerial. 9 volt. ‘4 95
BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add mausical
highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
sontfolbl into single output.

volt battery .
operated. £3 95
STEREQ VERSION OF ABOVE £5-95

BAKER MAJOR 12~ £9-90

Post Free

30-14,500 c/s, 12in. double
cone, woolar and tweeter cone
together with a BAKER
i magnet b
having a flux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bans
resonance 40 c/s Rated 20
walts. NOTE: or 8 or
15 ohms must be stated.

Module kit, 80-17,000 c/s
wi:lhi twteeur. crossover, baffle
and instructions. .

Post Free £ I 2 so
Please state 3 or 8 or 15 ohms, Post 28p

BAKER
“BIG SOUND”
SPEAKERS

Robustly constructed to stand up to
iong periods of electronic power.
An used by leading groups.

Useful response  30-13,000 cps.
Bass Resonance 58 cps.
GROUP «25” o
1gin 25 watt
3, 8 or 15 ohms.

Post Free
GROUP ¢«35” o
12in 35 wait
3, 8 or 15 ohms,

Post Free

GROUP ¢50
15in. 50 watt

smgowe £22°00

NEW 12in VERSION £17:60

BAKER HI-FI SPEAKERS

HIGH QUALITY —BRITISH MADE

REGENT

12in. 15 watts

An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
nled m jmprove any Radio,

Hi-Fi or
receiver.
Bass Resonance 45cps
Flux Density 12,000 gauss

Uselul response 45-13,000cps
3 or 8 or 15 ohm models.
Post

£8-:80
DE-LUXE Mk 11

12in. 15 watts

Especially designed to provide
full range reproduction at an
economical cost. Suitable for
use with any high fidelity

system. Built-in concentric
tweeter cone.

Bass Resonance 30cps
Flux Density 14,000 gauss

Uselui response 25-16,000cps
8 or 15 ohms models.

£11
SUPERB

12in. 20 watts

A high quality loudspeaker,
its remarkable low cone
ensures clear

Post
Free

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised. S—
Idea! for Groups, Disco and P.A.

4 inputs speech and music. 4 way
mixing. Output 8/15 ohm a.c. Maina.
Separate treble and bnl controls.
Guaranteed. Detalls 8.A.E.

CALLERS ONLY!
CHASSIS. 7 Valve version, 4 inputs, 10 wide range
controla. For Mikes, Discos, Organs, Guitars, etec. £59
4, 8 and 15 ohm Loudlpelker matching.

Carr,
£1.00

£49

DE-LUXE 100 WATT AMPLIFIER

BARGAIN FM  TUNER.
. 88-108 Mc/s 8ix Transistor.
volt. Printed circuit.
q""lb"t"cd l:ilx‘:de dial tuning.
alnut Cabinet.
Sizxe 7 x 5 x 4in, £12- 85
BARGAIN FM TUNER. .
As above less cabinet. £8 85
BARGAIN 8 WATT AMPLIFIER. 4 Transistor
Push-Puil Ready built with volume, treble and
base pontrols. 18 volt battery operated.

£4:50

THE “INSTANT’’ BULK TAPE
ERASER & HEAD DEMAGNETISER,
Suitable for cassettes, and all sizes of

@ MAX CHASSIS CUTTERS

A die, punch and Allen Screw

Sizes §” 74p Sizes 13" ........ £1.70
& 83p Key “B* lor above
Key “T" lor lbove 8p 10p
oAt 80p |
B4 8gp |
#,4 99p

Key ‘“A’! for above 6p
1#°.1°, 147, 117 21-00
H#°,17/32, 11" £1-15

ap:ﬂr:‘e:.A.A C m“lzzz?glasovﬁon ::E. li" s :i:: ‘ 1” 8quare, with key °
15p Tie L 8 i £2:10
Yiat® HEATING ELEMENTS | SLIDER
of heating an
fres il iy D%, gy chetb | YOLINE o

size 10§ X 8} x Ain. Operating voltage £00/250V.
250 watts approx. Printed circult element encloud in
d with wire flexible
providing safe Black heat. Briulh-mnde for use in photo-
copiers and print drymg equipment.
Ideal for home handy and i Suitable
for Heating Pads, Food ermerl. Convector Heaters, etc.
Must be clamped between two sheets o metal or asbestos,
etc., to make efficient clothes dryers, towel rails—ideal for
alring cupboards. Ideal for anti-frost device for the garage
—preventing {rozen radiators or acting as 0il sump heater.
Use in greenhouse for seed raising and plant protection.
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or In parallel for higher
heat applications.

ONLY 40p EACH  (FOUR FOR £I1'50)

ALL POST PAID—Discounts for quantity,

Available i m both LOG and LIIIEAR type.
Sixe 34 x 1 x jin. w:th knobs.

5K, 10K, 261( 50K,

250K, 500K, T MEG. 2 MEG

65P EACH

=, DELUXE 4 POLE MOTOR
N 1,400 r.p.m. reversible 42 Watt, .
@ apindle 1}in x 7/32in, size 8}inx ‘I 95
3in. Asillustrated. 240V a.c. mains.  Post 25p
E.M.l. GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2-pole ‘ I .oo
70mA, Size £§ x 21 x 2iin.
Post 25p
ONE RPM GEARED MOTOR
240V a.c. mains. Idea) for displays/ ‘ I .25
disco lightwheels.
Post 25p

£8-00
Key “E” for above
20,

reproduction of the deepest
bass. Fitted with a special
copper drive and conceatric
tweeter cone resulting in full
range  reproduction  with
remarkable efficiency in the
upper register.

Bass Resonance 25cps
Flux Density 16,500 gauss
Uselul response  20-17,000cps
8 or 15 chms models.

£16°50
AUDITORIUM

12in. 25 watts

A full range reproducer lor
high power, Electric Guitars,
public address, multi-speaker
uyneml, electric organs,
Ideal lor Hi-Fi and Disco-
theques.

Bass Resonance 35cps
Flux Density 15,000 gauss
Usetul response 25-16,000cps
8 or 15 ohms models.

£15-40

AUDITORIUM
I5in 35 watts

A high waitage loudspeaker
of exceptional quality with a

Poat
Free

Post
Froe

level response to above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic instruments and the
home.

Bass Resonance 3bcps
Flux Density 15,000 gauss

Useful response  £0-14,000cps
8 or 15 ohms models.

£22

Hi.Fi Enclosure Msnual containing 2t plans, designs,
crossover data and cubic tables. 42p. Post Free.

Post
Free

CALLERS WELCOME @ CUSTOMERS FREE CAR PARK @ OPEN 9-6 p.m. WEDNESDAYS 9-1 p.m., SATURDAYS 9-5 p.m. (Closed for Lunch 1.15-2.30)

SPECIALISTS 337 WHITEHORSE ROAD - CROYDON

(Export: Remit cash and extra postage.)
Practical Electronics November
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WILMSLOW
AUDI

THE Firm for speakers!

SPEAKERS

EMI 13 x B. 3,8 0r 150hm

EMI 13 x B. 150 d/c 3, B or 15 ohm
EMI 13 x 8, 450 t/tw 3, 8 or 15 ohm
EMI 13 x 8 350 8 ohm

EMI 6}in 4 or 8 ohm

EMI B x 5 d/cone roll/s 8 ohm
Baker Group 25 3. 8 or 15 0hm
Baker Group 35 3, 8 or 15 ohm
Baker De Luxe 12in d/cone

Baker Major 12in

Kef T27

Kef T15

Kef B110

Kef DN12
Kef DN13
Fane Pop 100W &/15 ohm

Fane Pop 60W 8/15 ohm

Fane Pop S0W 8/15 chm

Fan. Pop 25/2 25W 8/15 ohm

W 8/15 ohm

Fu Cvmsndo 15in 8 or 15 ohm

Fane Crescendo 12A 100W 8 or 15 ohm
Fane Crescendo 12B 75W bass 8 or 15 ohm
Fane 8077 8in d/c roll/s 8 or 15 ohm

Fane 808T Bin d/cone 8 or 15 ohm

3832283208830

"
2
°

338gz2=2

23
sn

Kefkit 2 £24-75
Kefkit 3 £35-50
Peeriess 2-8 £5-50
Peeriess 10—2 £8-47
Peeriess 20- £10-41
Helme XLK 25 (pair) £19-17
Helme XLK 50 {pair) £37-18

snphcn speaker kits and cabinets—send for free
booklet * cnwstl,r?as.renker

PRICES INCLU

Free with orders over £7—' ‘Hi-ti Loudspeaker En-
closure’ book. All units guaranteed new and perfect.
Prompt despatch. Carrlage and insurance' speakers
35p each, speaker kits 75p sach, tweeters and cross-
overs 20p ea

Carriage nnd Insurlnce 50p per kit.

A DEXTER

DIMMASWITGH

ALLOWS COMPLETE

LIZFHTING 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 controlliing up to 300W or
600W of all lights, except fluarescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppfes-
sion, 600 watt £3.62 Kit form £2.97

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

Prices include VAT. Please send c.w.0.10:

seroBtlzg
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Goodmans A;enl 10gtv;|eelsr
Goodmans BP B or 15 ohm
Goodmans 10P 8 or 15 ohm £4 E
Gaogmans 1208 o 1 ohm e DEXTER & COMPANY
Goodmans 15P 8 or 15 ohm A3 SUPPLIED
Goodmans 18P 8 or 15 ochm 29 1 ULVER HOUSE - “:‘wm““
Goodmens Twinaxiom 8 8- 19 KING STREET .
Goodmana Twinaxiom 10 £7- STER DEPARTMENTS, NOSPITALS,
Elac 9 x 5 S9RM109 15 ohm. S9RM114 8 ohm €2 CHESTER CH1 2AH \gynretny
Elac 6}in d/c roll/s 8 ohm 2. RADIDSICASSETTESIAMPS Tel: 0244-25883 €.
Elac 6}in d/cone 8 ohm £2- Grundig Rl £21.25 4
Elac 4in tweeter TW4 €. Grundig Slgnal 500 £27-00
Wharfedale Bronze 8 RS/DD £. Mariner TR865 £32.00
Wha £5-50 Elite BOEOSUJ £27-00
Wharfedale S 0980 Melody Boy 500 £27-00
Corll 64in d/cone voll/s 8 ohm £€2.42  Grundig Melody Boy 1000 £30-75
Siren 64in 3 or 8 of £1-44 ndlg Yacht Boy 210 £34.25
Richard Allan 12In d/c 3 or 15 ohm £©2.20 Gru AF430 mains £27-00
10in x 6in 3, 8 or 15 ohm £1.92  Grundig RF310 mains £22-75
8in x 5in 3 or B ohm £1-38  Grundig Top Boy £18.75
7in x 4in 3 or 8 ohm £1-38 "‘MW Satellit 1000 £121-00
24in 64 ohm or 70mm 80 ohm 85p -irm\dlo C230 cassette £28-00
Adastra Hiten 10in 10W 8 or 15 ohm £2.90 Grundlg C402 cassette . £27-00
Eagle DT33 dome tweeter £5.45 Tandberg TP41 £37.75
Eagle HT15 tweeter £3.66 BASF 9301 radio/cassette £58-00
Eagle CT5 tweeter £1.25 Bush VTR178 5 band {inc. AIR) £29-00
Eagle a‘m tweeter g;« ;:'l: KA2000A m-g -
10 twi r <14 KA2002 -
E:g:: FR4 DT £4.45 ITT/KB Coit £9-95 £8'75
Elgl. xover CN23. 28, 216 £1.15  ITT/KB Golt Preset £21-25 Solve your communica-
Sp. mnlchlng transformer 3-15 ohm £1.10  ITT/KB Weekend Auto £16-00 tion problems with this
Celestion MF 1000 25W horn 8 or 15 ohm £10-45 ITT/KB Europa £18-00 4-Station Transistor Infercom system (1 master and
Calostion PS8 (for Unilex) £2.16  ITT/KB SL53 cassette £22-92 3 Subs), in de-luxe plastic cabinets for desk or wall
Calestion G12M 8 or 15 ohm £12-00 ITT/KB Studio 60M cassette £29-32 mounting. Callftalkflisten from Maater to Subs and
Cetestion G12H 8 or 15 ohm £15.00  [TT/KB Studio 73 stereo cassette £44-00 Subs to Master. Ideally suitable for Business, Sur-
Cetestion G15C 8 or 15 ohm £24-00 Koyo KTR1664 8 waveband £40-00 gery, Schools, Hospital, Oftice and Home. Operates
Celestion G18C 8 or 15 ohm £33.00 Koyo KTR1770 11 waveband £58-50 on one 9V battery. Onjoff awitch. Volune control.
Koyo KTR1883 5 band (inc. AIR) £23-50 Complete with 3 connecting wires each 66t and
Car Stereo speakers—ask tor leaflet. Pnu??ﬂg:%‘:’s:#”"’ £31-00 other accessories. P. & P. 47p
. Carriage and insurance 75p. FREE with each radio— l(MbAtths INTERCOM l(lleW model)
world radio stations book. 0 batteries—no wires. Just plug in the mains for
SPEAKER KlTs instant two-way, loud and clear communication.
m.zﬁlk gn:l 3 :gg gnloﬁ&:i;gh and volume control with lock system.
al ale Unit 4 a Tice -85. P & P.60p extra.
Whartedsle Unit 5 2100 PA/DISCO AMPLIFIERS L)
INTERCOM/BABY ALARM
Richard Allan Triple 8 cw7s (carr. and ins. £1)
Richard Allan Triple Assem. £16-20  Baker 100W £46-00 - N
Richard Alian Stztgcr Triple £19-36  Linear 30/40 £25-00
Goodmens DI £6-58  Linear 40/60 £30-00
Fane Mode Ona £9-00  Linear 80/100 £55-00

FREE with speaker orders over £7 i wor A5

commun jcation. Idea_l a8 Baby Alarm and Dpor
“HI FI Loudspeaker Enclosures’’ book. All units guaranteed Compiote wih bectery. P, & B aopcctine ire:
new and perfect. Prompt despatch.

Carrlage and Insurance 25p per speaker (tweeters and

crossovers 15p). ALL PRICES QUOTED INCLUDE VAT. 2 '67 £4.95

Why not booat
WILMSLOW AUDIO (pept. PE)
off switch. Volume control. Complete with battery.

business  effi-
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire, P & P.27p. Full price refunded 1 not satisfied in 7

ciency with thmncredlble De-Luxe Telepbone Ampli-
fler. Take down long
SK9 1HF. Radlos, etc.: 10 Swan Street, Wiimslow, Cheshlre SK9 1HF. days.
TO'OPhOﬂO w"msiow 29599. WEST LONDON DIRECT SUPPLIES (PE/11)

without holding the handset. A useful omee aid. On/
180 KENSINGTON HIGH STREET, LONDON, W.8
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COMPREHENSIVE HOME CONSTRUCTOR KITS

asspeciFiep INTHEP.E. RONDO

COMPLETE QUADRAPHONIC HI-FI SYSTEM

CBS SQ MATRIXDECODER oy £8 QO e 210 + VAT
PREAMPLIFIER BOARD comut: £33 OO0  POSTFREE+ VAT, 30p
MASTER VOL./TONE/ COMBLETE

BALANCE BOARD e £8.50  post FREE; \iA.T. zisp

) ARD & HEATSINK compure X

POWER AMP(S?EROEO BAIR)& TS ~ pmaomr £7_50 'iOST FR“% *_V-A-T- 75p
POWER SUPPLY BOARD COMPLETE £5.00 rosTFREE+ VAT 50p
MAIN SMOOTHING CAPACITORS 0.75 rostree+var 7p
MAINS TRANSFORMER cows £8.25  posTrREE+ VAT 62p

CHASSIS—PUNCHED & DRILLED comre £ D 25 POSTEREE+ VAT 22p

PHASE LOCKED LOOP STEREO DECODER

COMPLETE KIT THAT TAKES ABOUT 30 MINUTES TO BUILD.

1. CONNECT DECODER TO YOUR TUNER, POSSIBLY DISCONNECTING ONE OR TWO DE-EMPHASIS COMPONENTS.
2, PROVIDE +10 TO +16 VOLTS EITHER FROM YOUR TUNER OR SEPARATE POWER SUPPLY.

3. TUNE TO A STEREO BROADCAST.

4. TURN A PRESET RESISTOR UNTIL THE STEREO BEACON LIGHTS UP.

YOU THEN HAVE STEREO RADIO. COMPREHENSIVE INSTRUCTIONS PROVIDED.

£340 POST FREE + 34p V.A.T. BUILT AND £440 POST FREE + 44p V.A.T.
(BEACON 34p + 4p V.A.T)) TESTED EX‘E;SSI?B‘EEI‘\?E:Y‘D V.AT.)

THESE DESIGNER-APPROVED KITS ARE AVAILABLE AS PUBLISHED

PLEASE SEND ME: PLEASE TICK BOX
CBS SQ DECODER ]
PREAMPLIFIER BOARD (] T
. MASTER VOLUME BOARD ]
POWER AMP. BOARDS ] ENCLOSED
3 T POWER SUPPLY BOARD ]
LECTRONICS SMOOTHING CAPACITORS £
MAINS TRANSFORMER ]
SPENCER HOUSE CHASSIS O] CHEQUE
BRETTENHAM ROAD STEREO DECODER KIT ] P.0.
STEREO DECODER BUILT MONEY ORDER
EDMONTON AND TESTED []

LONDON, N.18

BLOCK CAPITALS PLEASE
Telephone NAME
01-807 5544 ADDRESS

TRADE ENQUIRIES WELCOME

P.E. 1
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The largest selection

EX COMPUTER BOARDS
Packed with transistors, dlodes,

and resistors—COMPONENT V ALUE ll 50
3 for ONLY b8p + p & p 30p

SPECIAL. As above PLUS Power Traneistors
ONLY 55p each + p

BTABILIBED POWER HODULES

Complete wlth circuit diagrame, etc. 99p
each 4+ p & p 15p
PAXOLINE BOABDS 7t x 9° approx.

4 for 30p + p & p 20p.

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
164 x 4 approx. 2 for 55p

DECON-DALO 33pC Marker
Etch resistant printed circult marker pen
B80p each

VEROBOARDS

Packa containing approx., 50sq. ins. various
sizes, all 0-1 matric 55p

REPANCO CHOKES & COILS
RF Chokes
CH1.2:5mH 25p CH2. 5:0mH 26p
CH3. 7-5mH 25p CH4. 10mH 25p
CH5. 1-5mH 25p
CO1L8

DRX1 Crystal set 56p DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN }” Cores & Formers 7p
1° Cores & Formers 8p

SWITCHES
DP/DT Toggle 25p 8P/ST Toggle 18p

FUSES

13* and 20mm. 100mA, 200mA, 250mA,
500mA, 1A, 1:5A, 2A

QUICK-BLOW 4p ea. ANTI-BURGE 5p ea.

EARPHONES

Crystai 2:5mm plug 83p
Crystal 3-5mm plug 88p
8 ohms 2:5mm plug 22p
8 chms 3-6mm plug 28p

DYNAMIC MICROPHONES
B1223. 200 ohms plus onfoft switch and
2:5mm and 3-5mm pluge £1.60

3-WAY STEREO HEAD-
PHONE JUNCTION BOX

H1012 £1.87
2.WAY CROSSOVER
NETWORK

K4007. 80 ohme Imp. Insertion loss 3dB £1-21

SELECTED RESISTORS
R1. Our mix, § watt carbon—50 for 55p

CAR STEREO SPEAKERS
(Angled) £3-85 per pair.

BI-PAK

CATALOGUE AND LISTS
Send S.AE. and 10p.

INSTRUMENT CASES

{Black Vinyl covered)

No. Length Width Helgh\ Price
BV1 8 x 53° 2 Op
BV2 11° x 6° )< 3 21.20
AI.UMINIUM BOXES

BAl x x - 4%p
BA2 4' x 4' x 14 4lp
BA3 & X 2% X 14° 41p
BA4¢ 51" X 4 x 13" 4
BAG 4 x 2" x 2" 41p
BAS 37 x 20 x 1” 84p
BAT T° x 5" x 2§ 66p
BAS 8 x 6 b3 3" 84p
BA9 6 3 4+ x 2 bdp

De Luxe Groov-Kleen
Model 42 £1°'84
Chrome Finish Model 60 £1°50

Rel. 36A. Record/Stylus Cleaning Kit 28p
Ret. 43. Record Care Kit £2.35

Ref. 31. Cassette Head Cleaner 54p

Ret. 32. Tape editing Kit £1.54

Model 9. Wire Stripper/Cutter 83p

BIB Hi-FI AGCESSORIES

Hll! Bl

—__

Ref. P. Hi-Fi Cleaner 31p

Ref. 32A. 8tylus Balance £1-38

Ref. J. Tape Head Cleaning Kit 51p
Ref. 34. Cassette Case £1-27

Ret. 56. Hi-Fi 8tereo Hints & Tips 32p

ANTEX SOLDERING IRONS
X25. 25 watt £1.93

CCN 240. 15 watt £2:15

Model G. 18 watt £2-15

8K2. Boldering Kit £2-88

STANDS: 8T1 £1-21, 8T2 77p

SOLDER: 188WG Multicore 70z 82p
228WG 7oz 82p. 188WG 221t 28p

228 WG Tube 22p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 o ° 28p
102 For model CN240 4~ £28p
1100 For model CCN240 &~ 28p
1101 For model CCN240 §~ 28p
1102 For model CCN240 }~ 28p
1020 For model G240 &~ 28p
1021 For model G240 §° 28p
1022 For model G240 4~ 28p
50 For model X265 ¢~ 87p
51 For model X25 4~ 87
52 For model X25 &~ k:¥i ]
ELEMENTS
ECN 240 £1:18 ECCN 240 £1-16
EG 240 21-18 EX 25 £1-18

ANTEX HEAT SINKS 10p

VAT included in all prices. Please add
10p P. & P. (U.K. only). Overseas orders—
please add extra for postage.

NEW COMPONENT PAK

BARGAINS

Pack

No, Qty. Description Price

C1 250 Resistors mixed values approx.
count by weight 0-85

C2 200 Capacitors mixed values approx.
count by weight 0-55
C3 50 Precision Resistors 0-1%, 0 01 A,
mixed values
C4 75 th W Resistors mixed pre!erred
values 0-55
C6 5 Pleces assorted Ferrite Rods  0-56
C6 2 Tuning Gangs, MW/LW VHF 0-58
€7 7 Pack Wire 50 metres assorted
colours 0-85
C8 10 Reed Switches 0-55
C9 3 Micro Bwitches 0-58
C10 15 Assorted Pots & Pre-Sets 0-56
Cll1 5 Jack Bockets 3 X 3:5m 2 X
Btandard 8witch Type 0-55
C12 40 Paper Condensers preferred types
mixed values 0-58
C13 20 Electrolytics Trans. types 0-55
Cl4 1 Pack assorted Hardware—
Nuts/Bolts, Grommets etc. 0-58
C15 4 Maina Toggle Switches, 2 Amp
D/P 0-86
C16 20 Assorted Tag 8trips & Panels  0-56
C17 10 Assorted Control Knobs 058
C18 4 Rotary Wave Change 8witches 0-58
C19 3 Relays 6—24V Operating 0-55
c20

Sheets Copper Laminate approX.
10" x 7° 0-88

VISIT OUR COMPONENT SHOP
18'BALDOCK ST., WARE, Herts. (A10)

Open Mon,-Thurs, 9.15-6 p.m. 8at. 9.15-5.30.

Late Night 8hopping until 7 Fri. Tel, 61693

PLUGS AND SOCKETS
SOCKETS

P8 36 DIN 2 Pin (8peaker) 0-08
P8 36 DIN 3 Pin 0-10
P8 37 DIN 5 Pin 180° 0-10
P8 38 DIN 5 Pin 240° 0-10
P8 39 Jack 2:5mm 8witched 0-09
P840 Jack 3-5mm 8witched 010
P8 41 Jack }~ 8witched 0-17
P8 42 Jack Stereo 8witched 0-26
P8 43 Phono 8ingle 0-08
P8 44 Phono Double 0-10
PR 45 Car Aerial 0-09
P8 46 Co-Axlal Surface 0-09
P8.47 Co-Axial Flush 014
INLINE SOCKETS

P8 21 D.I.N.?2 Pin (8peaker) 013
P8 22 D.LN.3 Pin 017
P8 23 D.LN. 5 Pin 180° 017
P8 24 D.LN. b Pin 240° 017
P8 25 Jack 2:5mm Plastic 0-10
P8 26 Jack 3-5mm Plastic 012
P8 27 Jack {° Plastic 0-24
P8 28 Jack }” 8creened 0-£8
P8 29 Jack Stereo Plastic 0-22
P8 30 Jack Stereo Bcreened 0-32
P8 31 Phono 8creened 0-14
P8 32 Car Aerlal 015
P8 33 Co-Axial 017
PLUGS

P8 1 D.LN. 2 Pin (8peaker) 011
P8 2 D.IN.3Pin 0-12
P8 3 D.IN.4Pin 018
P8 4 D.LN.5 Pin 180° 0-14
P8 5 D.LN.5 Pin 240° 018
P8 6 D.IN.8Pin 018
P8 7 DIN.7Pin 0-15
P8 8 Jack 2-5mm 8creened 0-10
P8 9 Jack 3-5mm Plastic 0-08
P8 10 Jack $:5mm Screened 0-12
P8 11 Jack §° Plaatic 0-13
P8 12 Jack {” Screened 0-18
P8 13 Jack Btereo Screened 0-29
P814 Phono 0-06
PB 15 Car Aerial 018
P8168 Co-Axial 0-10
CABLES

CP 1 8ingle Lapped Screen 0-08
CP 2 Twin Common 8creen 0-08
CP 3 Btereo Screened 0-08
CP 4 Four Core Common Screen 0-28
PC 5 FourCoreIndividualiy 8creened 0-30
CP 6 Microphone Fully Braided Cable 0-10
CP 7 Three Core Mains Cable 0-07
CP 8 Twin Oval Maine Cable 0-06
CP 9 8peaker Cable 0-04
CP 10 Low Loss Co-Axial 0-10
CARBON
POTENTIOMETERS

Log and Lin

47K, 10K, 22K, 47K, 100K, 220K, 470K,
1M, 2M

VC1 B8ingie Leas 8witch 0-14
vC2 8ingle D.P. 8witch 0-26
VC3 Tandem Less 8witch 0-44
VC4 1K Lin Less 8witch 0-14
VC56 100K Log anti-Log 0-14

HORIZONTAL CARBON

PRESETS

0-1 watt 0-06 each

100, 220, 470, 1K, 2-2K, 47K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, 2M, 4-7M
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BOOK BARGAIN BUNDLE

8 Books comprising

2 Transistor Equivalent Books

1 Radio and Electronic Colour Code and
Data Chart

1 Radio Valve Guide PLUS

3 other Constructional books on Receivers;
FM Tuners, etc.

Also 1 General Constructional book

Value £3 Our Price £210p p & p

BP1 Handbook of Transistor Equivalents
40p

and Substitutes
Handbook of Radio, T.V. and
Industrial Tube & Valve Equiv. 40p

BP2

BP3 Handbook of Tested Transistor
Circuita 40p
BP4 International Handbook of the
‘World’'s 8hort Wave, Medlum and
Long Wave Radlo Stations and
FM/TV Listings 36p
BP5 Handbook of 8imple Transistor
Circuite 85p
BP7 Radlo & Electronic Colour Codes and
Data Chart 15p
BP8 8ound and Loudapeaker Manual 50p

BP9 38 Practical Tested Diode Circuits
5p

for the Home Constructor

BP11 Practical Transistor Novelty
Circuits
129  Universal Gram-Motor 8peed
Indicator 8p
138 How to make FM & TV Aerials,
Bande l,2and 3
141 Radio 8ervicing for Amateurs 20p
148 High Fidelity Loudspeaker
Enclosures a7
166 Transistor Circuits Manual No. 1 18p
160  Coil Design & Constructional
Manual 80p
161 Radio, TV and Electronice Data
Book 25p
170 Tranasistor Circuita for Radio
Controlled Models 40p
174  Transistor Subminiature
Receivers agp
1756  Transistor Test Equipment and
Servicing Manual )]
176  Traneistor Audio Amplifier
Manual 40p
177  Modern Transistor Circuits for
Beginners 0p
178 A Comprehensive Radio Valve
Guide, Book § 80p
183 How to Receive Foreign TV Pro-
grammes on your set by eimple
modifications 82y
185  Tested Shortwave Receiver Circults
using MAT's 30p,
187 The TBL Mark ‘4’ Valved FM Tuner
and its construction 20p
196 Reactance-Frequency Chart for
Audio & RF use 15p
Resistor Colour Code Disc
Calcuiator 10p
CARTRIDGES
ACOS8 GP91-18C. 200V at 1-2cma/fsec £1:16
ACOS GP93-1. 280mV at lem/sec £1-685
ACOS GP96-1. 100mV at lem/sec £2-65
TTC J-2005. Crystal/Hi Output 95p

TTC J-20 10C Crystal/Hi Output Compn'ilbll;
21

£1-80
21-64

TTC J-200 C8 8tereo/Hi Output
TTC J-2105 Ceramic/Med. Qutput

CARBON FILM RESISTORS
The E12 Range of Carbon Film Resistors,
§ watt available in PAKS of 50 pieces,
asgorted into the following groups:—

R1 50 Mixed 100 ohms-820 ohme 40p
R2 50 Mixed 1K ohms-8-2K ohms 40p
R3 50 Mixed 10K ohma-82K ohma 40p

R4 50 Mixed 100K ohms-1 Meg. ohms 40p

THESE ARE UNBEATABLE PRICES—
LESS THAN 1p EACH INCL. V.AT.

Bl-PAK SUPERIOR QUALITY
LOW-NOISE CASSETTES
co0, 82p; C90,41p; C120, 8%p
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AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The AL10, AL20 and AL30 units are
similar In their appearance and in their
general specification. However, careful
selection of the plastic power devices has
resulted in a range of output powers from
3 to 10 watts R.M.S.

The versatility of their design makes them
ideal for use in record players, tape recorders,
stereo amplifiers and cassette and cartridge
tape players in the car and at home.

Parameter Conditions Performance
AARMONIC DISTORTION  Po—3 WATTS { = 1KHz | o 26%
LOAD IMPEDANCE T 4 1 ew6a
INPUT IMPEDANCE 1 +=wikm: | 100xa
FREQUENCY RESPONBE —3dB Po = 2 WATTS 50 Hz 25K H:
SENSITIVITY :or RATED O/F Ve=25V. R1=80 1=1KHz | 75mV. RMS
DIMENSIONS - 1o x2 =1
The above table relates to the AL10, AL20 and AL30
modules. The following table outlines the differences
in their working conditions.
Parameter ALlo AL20 AL3S0O
Maximum Supply Voltage r ;5 30 - 30
Power out for 2% T.H.D. 3watts | Gwatts | 10 watts
(RL = 80 { = 1KHz) RMS Min. RMS Min. RMS Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12. (Usewith AL10 & AL20) £4-35
Noar Bpp 80 | PA100. (Usewith AL30 & ALGO) 213-15
AL 30. 10 watta 23.01
POWER SUPPLIES TRANSFORMERS

PB12.

(Use with AL10 & AL20) 88p
8PM 80.

(Use with also AL30 & ALSO0)
2828
FRONT PANELBS PA 12 with Knobs

T461 (Use with AL10) £1.38 P & P 15p
T538 (Use with AL20) £1.83 P & P 16p

BMT80 (Use with AL30 & AL50) !2 16
& P 26p

BI-PAK QUALITY GOMES TO AUDIO

SOW ok 25w (RMS)

01% DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS50

% Frequency Response 15Hz to
100,000—1dB.

ONLY

£3°58 cacn

10-35

* Load—3, 4, 8 or 16 ohms,

%* Supply voltage

* Distortion—better than 1% at Volts.

1KHz.
* Overall size 63mm

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

Tailor made to the most stringent specifications uelng top quality components
and Incorporating the latest solid state circuitry and ALSO waa conceived to 1l
the need for all your A.F. amplification needs.

FULLY BUILT—TESTED—GUARANTEED.

STABILISED POWER
MODULE SPM80

AP80 is especialiy designed to power 2 of the AL50
Amplifiers, up to 15 watt (r.m.s.) per channel ulmul~
taneously. This module the latest
and circuit h incor 1 short
circuit protection. With the nddmon o( the Malns Trans-
former MT80, the unit will provide outputs of up to 1'5
ampe at 35 voits. Size: 63mm X 106mm X 30mm.
These units enable you to build Audio Bystems of the higheat
quality at a hitherto unobtainable price. Also ideal for many
other applications including:—Disco Systems, Public Address,
Intercom Units, etc. Handbook available 10p PR'CE £3-25

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

Built to a specification and NOT a prlce, and yet still the greatest vaiue on the market,
the PA100 sterec pre-amplifier has been conceived from the latest circuit techniques.

PA12 PRE-AMPLIFIER SPECIFICATION
The PA12 p: has been des) d to match into |} Frequency response—
most budget stereo systems. It is compatible with the 20Hz-50KHz (—3dD)
AL 10, AL 20 and AL 50 sudio power amplifiers and it | Bastcontrel=
can be supplied from thelr associated power supplles. Treble control—
There are two stereo inputs, one has been designed for use + 14dB at 14KHz
with *Ceramic cartridges while the auxiliary input will | *Input 1. Impedance
suit most tMagnetic cartridges. Full details are given In 1 Meg. ohm
the specification table. The four controls are, from left to tInput 28;:1“’)23::‘%300'""
right: Volume and on/off ewitch, balance, base and treble '
Size 162mm X 84mm X 35mm.

30 K ohma
Sensitivity 4mV

EA1000 AUDIO AMP MODULE 5 WATTS R.M.S.

Module Tested and Guannteed Full hook-up diagrams
lied free with each
module or avallable uepnmtely at 10p each.

SPECIAL OFFER £2 each while stores last

The STEREO 20

The ‘8terec 20" amplifier is mounted, ready wired and tested
on a one-piece chassia measuring 20 cm X ldem X §565¢m.
Thia compact unit comes complete with on/off switch

volume control, balance, bass and treble controle,

Tranaformer, Power supply and Power amps.
Attractively printed front panel and match-
ing control knobs. The “SBtereo 20" has been
designed to fit into most turntable plinths
without interfering with the mechanism or,
alternatively, into a separate cabinet.
Output power 20w peak. Input i (Cer.)
300mV into 1M. Freq. res. 26Hz-25kHz.
Input 2 (Aux.) 4mV into 30K. Harmonic
distortion. Baas control + 12dB at 60Hz
typically 0-26% at 1 wstt. Treble con.
t 14dB at 14kHz.

November 1973
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igned for use with the AL50 power amplifier system, this quality made unit incorporates
no less than eight silicon planar transistors, two of these are apecially selected low nolse
NPN devices for use in the input stages.
Three awitched stereo inputs, and rumble and scratch fiiters are features of the PA100,
which alzo has a STEREQ/MONO swltch, volume, balance and continuously variable
basa and treble controls.

SPECIFICATION
Frequency Response
Harmonic Distortion
Inputs: 1. Tape Head

20Hz—20KHz + 1dB
better than 0-19%
125 mV into 50K
2. Radlo, Tuner 35 mV into 50K (1
3. Magnetic P.U. 1'5 mV Into 50K Q
All input voltages are for an output of 250mV. Tape and P.U. inputs
equalisred to RIAA curve within 4+ 1dB. from 20Hz to 20KHz.
Bass Control + 15dB at 20Hz
Treble Control + 15dB at 20KHz

Filters: Rumble (High Paas) 100Hz

8cratch (Low Pase) 8KHz
Bignal/Noise Ratio better than —65dB
Input overload + 26dB
Supply + 35 volts at 20mA
Dimensions 202mm X 82mm X 35mm

ONLY £13'15

SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1
SPM80, 1 BMT80 & 1 PA100 ONLY £25:30 FREE p. £ p.

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

-PANK

P.O.BOX 6, WARE - HERTS

Postage and packing add | 1p. Overseas odd extra for airmail.
Minimum order 55p, Cash with order please.

Guaranteed Satisfaction or Money Back

947



HOME RADIO (Components) LTD. Dept. PE, 234-240 London Road, Mitcham CR4 3HD Phone 01-648 8422
The Catalogue you MUST have!

" X a‘/‘"

Homve Rabpio 260 paies 12

COMPONENTS

6,785 electronic
c&mponents clearly
listed and indexe

o =g SEVIU

ux

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

in the catalogue.

r----'--ﬁ--ﬁﬂ-ﬂ-------------1

Only 55p.pius22p R2NE " ﬂ
POST THIS COUPON

with cheque or PO.for77p.

Name

Address _ ot

HOME RADIO (Components)LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD

The price of 77D applies only to customers in the U.K.
and to BFPO addresses,

4
1
1
]
[
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TAKE YOUR PICK

THE tendency towards larger and more ambitious projects
is a perfectly natural development in the wake of tech-
nological advancement. Not everyone wants to become
involved in building the more complex project, that is true.
But this expansive side of home construction should be
welcomed by all the genuine enthusiasts, since it provides an
opportunity for amateurs to keep up to date with the latest
developments and techniques and to make practical use of
them as and when they feel so inclined.

It is worth considering, -also, the beneficial effect on
the retail components market arising from the demand
generated by some larger projects. Such demands encourage
suppliers to hold a wide variety of stocks and to seek out
lines in components they might not otherwise contemplate
handling. A healthy and venturesome retail trade is to the
advantage of everyone who purchases components, whether
in large or small quantities,

The needs and interests of constructors vary widely, but
so far as generalisation can go, it seems reasonable to sup-
pose that out of the whole, a majority of constructors confine
their activities to the more simple kind of project. New-
comers undoubtedly start this way too, although many will
in due course feel the compulsion to pursue their hobby to
greater heights. Our recognition of the need for small simple
designs is reflected in this month’s special supplement. This
contains details of four uncomplicated but useful and highly
adaptable circuits, any of which can be assembled on the
piece of printed wiring board presented free with this issue
of Practical Electronics.

Returning now to larger projects, it may be recalled that the
virtues of modular construction were discussed here last
February when the P.E. Sound Synthesiser made its debut.
With the synthesiser main unit now completed, this month’s
article in the series introduces the complementary keyboard
unit,

It will interest many readers to learn that over the past 12
months the complete synthesiser has been handled by a
number of professional musicians, and its unique creative
possibilities—both as a composing machine and as a live
performance instrument—have been established and enthused
upon. Moreover, it has been confirmed that the keyboard
unit on its own does constitute a valuable and versatile
instrument for live performance. For example, it will meet
the needs of many musical groups, being able to provide
novel avant-garde accompaniment.

This feasibility is another bonus or “spin off” from the
modular approach. It confirms the importance of consider-
ing both the whole and the parts, where many large and
ambitious projects are concerned.

F.E.B.
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FOUR CHANNELS OF INDEPENDENT CONTROL ...

HIS Stage Lighting Dimmer was built to the
T specific requirements of an amateur revue com-
pany. It consists of four independent channels each
capable of dimming 13 amps (3250 watts) of
incandescent (not fluorescent) lighting. The number
of channels may be increased as necessary provid-
ing the current capability of the input is uprated.

SYSTEM DESCRIPTION

Euch of the four dimmable channels is controlled
by a linear slider fader. Any channel can be
switched to a Master Fader which is a double unit
made up of two stereo slider potentiometers. The
Master has control over all channels simultaneously
when required.

Each channel has a mimic light next to the fader
control which gives a visible representation of the
relative brilliance of the lights plugged into that
channel.

A preset potentiometer in each channel allows the
cutoff point of euch channel to be adjusted for
different wattage lamps with differing thermal
capacities.

Interference suppression is included and the
dimmers are mounted in an earthed box to reduce
radiation.

The output to each channel is fed via a 13 amp
switched socket and input from the mains is taken
via a 60 amp fused switch which can act as a
“Master Blackout™ control when it is necessary to
cut out all the lamps in the fastest possible time.

CIRCUIT OPERATION

Each of the four channels uses an identical cir-
cuit which uses a triac to control the current through
the lamps. The basis of this circuit is shown in
Fig. 1.

A triac is a four layer semiconductor device with
three terminals. It will only conduct when a voltage
is applied to the gate (g) terminal and will then
continue conducting in either direction even when
the gate voltage is removed. It will cease to con-
duct when the current through it drops below a
threshold level known as the holding current.

The circuit shown in Fig. 1 varies the average
current through the lamps by controlling the point
in the mains cycle at which the triac is triggered into
conduction. This method of control is known as
phase control.
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EACH CAPABLE OF DIMMING 3% kW OF LIGHTING -

/ C1ac TRIAC

T T %

—op 0

T LOAD
Vi

Fig. 1. The basic phase confrol triac circuit.
The waveforms in different parts of the circuit
are shown right

LIVE

VR1
R 150k 100k

VR2 100k
St GANGED TC VR5, 8381
{SEE TEXT)
p mt2
VR3 100kt F2 47k z
\/\/—‘ Z |
J' orst2 SR
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OPEN= MASTER
CLOSED

= INDEPENDENT

SCS0D
C1 |04WTuF c2 {ouF
|
R3 D2 13557 I
h SK1
________ =
]
1
LPY ! 13 AMP, !
st L_Yyswarchsen) o
&
EEUTRAL A Li
i CSRY
e
EARTH tmt2

Fig. 2. The circuit of one of the control
channels of the Stage Lighting Dimmer. Four
identical channels are used in the unit

o

Referring to Fig. [, capacitor Cl and variable
resistor VR1 form a phase shift circuit which alters
the phase of the signal at their junction with respect
to the applied mains voltage.

The diac in series with the triac gate is a four-
layer device which presents a high impedance unfil
the voltage across it exceeds a value known as the
breakdown voltage (about 3D volts) when it presenis
a low impedance. When the breakdown voltage is
reached the capacitor C1 discharges into the gate of
the triac causing it to conduct. Typical waveforms
are also shown in Fig. 1.

COMPLETE CIRCUIT

In the actual circuit used, showr in Fig. 2, VRI
is the Channel Fader and VR2 is one section of the
Master Fader which can ke over-ridden by S! to
give independent control. VR1 and C2 form the
phase control network and Ri and Cl are additions
to provide smooth control at low Light levels.

The current supplied by R1 and C1 is determined
by VR3 in series with R2Z. VR3 can be used o

DIMMER ...
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preset the extinguishing point of the lamp when the
Channel Fader is fully down. There are two modes

3 master of use for VR3: it may be used to fully extinguish

: * a lamp which would otherwise “sing” (due to the
® ® ® e *  filament vibrating in the presence of small residual
. independent .. spiky current; alternatively it may be set so that
8 e 1 the filament glows dull red, which enables a big
! @ @ = lamp to be taken to full brightness quickly.
58 G =
cha“ne| mimiel': mains on MlMIC ClRCUIT
¢ Components D2, R3 and LP1 form a “mimic”

circuit to give a visual indication of the lamp bright-
ness. D2 and R3 simply reduce the mains voltage
down to six volts. The four resistors (R3 and its
counterparts) dissipate nearly 10 watts each and must
be placed in a well ventilated position.

Note the special connection between the switch-
board 13 amp socket and D2. This is necessary
MASTER® because with no lighting load plugged in, the leak-

age through the triac will give a glow in the mimic
lamp which can be disturbing to the lighting
operator. With no lamp plugged in, the channel
should be switched off at the socket.

The point to connect D2 will be found as a
copper rivet head on the rear of the socket and
should be verified with an ohmmeter.

o e = en

Photograph showing the layout of the com-

ponents on the front panel and the output
sockets mounted on the side of the case. LOAD CONNEC.HON )
Another two sockets are similarly fixed the The load is connected on the neutral side of the
other side triac. This reduces the risk of electric shock from
EARTH PRESETS INPUTS
\ (V/R3s) 1

OUTPUT
MIMIC LAMP § SOCKET
DROPPER RESISTORS _ (4off)
(R3s)
4%\ TRIACS ON
i HEATSINK
(Insulated from case)
COMPONENT N
TAGBOARDS

Photograph showing the arrangement of the triac heatsink, the presets, the tagboards and
the input connections within the case. The heatsink must not touch the earthed case
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Fig. 3. Block diagram showing the
four circuits of Fig. 2 interconnected Sl Sl
and the extra components needed to LPs
complete the unit [ . T T ma m .
CIuF I 7 N
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defective lamps, since the lamp is at neutral rather
than live when faded down. It also enables all the
triacs to be mounted on a heatsink without insulating
washers although this has the disadvantage that the
heatsink is live and must therefore be insulated from
the case.

The triac, though a bi-directional device, operates
best with the main terminal 2 (mt2) live with respect
to mtl. For the SC50D mt2 is the threaded stud.

Interterence suppression is obtained using two
capacitors (C9 and CI10) connected between the
supply lines as shown in Fig. 3. Also seen on Fig. 3
is the mains indicator neon and the 60 amp fused
switch.

CONSTRUCTION

The dimmer was designed to be mounted on a
wall so the control box and the switched fuse were

Fig. 4. Layout of the components on the tagboard and interwiring for one of the four channels. Com-
ponents should be mounted on the front panel, the case and the tagboards, and then interwiring
should be done using this diagram and Fig. 3 as a guide. Wires which carry the current to the lamps

should be heavy duty to reduce heating effects.
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Photograph showing the completed unit and
60 amp switched fuse mounted on the backing
board
fitted on a wooden panel fitted with mounting
brackets (see photograph). The metal box used for
the prototype is not generally available but any
aluminium or steel box of sufficient size (13in X
10in X S5in) can be used.

The four triacs are mounted on a large heatsink
which is connected to the live input via the switched
fuse. A smear of heat-conducting grease should be
applied before the triacs are bolted in position.

All the small components are mounted on two
tagboards as shown in Fig. 4. The only exceptions
are the four mimic lamp resistors (R3 etc.) which
are mounted on a separate tagboard in a ventilated
position.

The m.e.s. lampholders must be of the type which
have both lamp terminals insulated from the case
as neither must touch the case which is earthed.

The four preset potentiometers (VR3 etc.) are
mounted on the outside of the case so that they
are easily adjusted.

The output sockets are mounted two on either
side of the case. The tagboards are mounted on
pillars.

Plastic brackets are used to support the heatsink
without it touching the case. Make sure that the
lid of the case does not touch it when fitted.

Vents must be cut in the case to allow air to
circulate if none are present.

Front panel layout is not critical, the photographs
showing the prototype layout, Note that the two
stereo sliders which form the Master Fader should
be mounted as close as possible to each other so
that they may be moved together. They may be
physically joined with a metal bracket if this is
desired.

Cables capable of carrying the 60 amp ‘input
current must be used for connection to the unit.
A heavy duty earth cable should be connected to
the case using a screw terminal.
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COMPONENTS . . .

Resistors
S; 15.?':(3 4 watt carbon

R3 27k 10W wirewound

Potentiometers
VR1 100kQ linear slider
VR2 100kQ + 100kQ linear stereo slider (each
channel uses half of one)

Capacitors
C1, C2 0-47uF 400V (2 off)

Semiconductors
D1 Diac type ST2 (Henry's Radio)
D2 1S557, BY100 or any 400V 1A diode
CSR1 SC50D 400V 15A Triac (Henry's)

Miscellaneous
LP1 6V 60mA m.e.s. lamp and holder
SK1 13A switched mains socket (MK2957) —+
mounting plate MK2200 21L

S1 Mains on/off switch

The components above are required for each of
the four channels, i.e. four of each (except
VR2) are required. The components below are
required to complete the unit

Resistor
R13 150k (not needed if included with neon)

Capacitors
C9, C10 0-1xF 1000V (2 off)

Miscellaneous
LP5 Mains neon indicator
S5 M.E.M. 60A switch/fuse
12 way tagboards (2 off)
4 way tagboard
Screw terminal, 6in x 6in x 2in finned heatsink,
plastic brackets, 16mm copper double insulated

(p.v.c./p.v.c.)

PRACTICAL POINTS

To reduce the interference effects of the unit it
should be used on a supply separate from that
being used by any microphone or musical instru-
ment amplifiers, i.e. the 60 amp cables to the input
should be taken to the nearest low impedance mains
supply, the local “main feeder.”

Ordinary household ring main circuits will not
handle the unit on full load. In the case of a
house or small hall the connections should be
made direct to the fuse box, having first checked
that the incoming mains can supply 13kW.

Footlights present a special problem since they
are often close to stage microphone cables. If
possible use footlight feeder cable which has an
earth screen totally enclosing the conductors.

The slots in the box for the faders was made
using a Monodex metal cutter.

A heavy duty soldering iron is necessary for
soldering the 60 amp cables. ’

Total cost of the unit was approximately £35. vk
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SPICENATER

BY FRANK W. HYDE

BLACK HOLES

There are many enquiries about
“black holes” and not surprisingly
they are mostly of the form “What
is a black hole?”

The term *‘hole” is the main diffi-
culty, just as it was with solid
state devices. Perhaps this s
because usually a hole is some space
which is at an angle to a surface.

Since the situation is one of con-
centration of matter and energy it
is better to use the word concentra-
tion. The new name then is a
“black concentration” and in this
case it means that energy and matter
is not radiating outwards but is

concentrated away from the
observer. It is, therefore, a black
condition.

Proceeding from there, imagine
that the Sun in following its lifg
course goes through the process of
normal star evolution and death. It
will expand to many times its pre-
sent size to become a Red Giant.
In expanding it will cool down and
as the fuel of it becomes consumed
the gravitational forces will cause it
to contract to about one per cent of
its volume, This will mean that it
will become very hot again. It will
then acquire a new name, that of
White Dwarf. Its brightness will
have increased and so will its den-
sity so that a cubic inch would
weigh many tons.

However, by the nature of the
process there is a limit to the com-
pression and in the case of the Sun
it will probably remain as a White
Dwarf, gradually cooling down.

GRAVITATIONAL COLLAPSE

In the case of stars more massive
than the Sun the energy produced
during the life cycle may be such
as to make the stage from Red
Giant to White Dwarf much more
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concentrated. In this case a state
of gravitational collapse may occur
and a “black concentration” will
take place.

Not only does this effect apply
to the star itself but also to the
surrounding media. In this condi-
tion it is possible that other concen-
trations of matter nearby are sucked
into the area.

The advent of gravitational col-
lapse is likely to arise after the
transition from Red Giant to White
Dwarf. This could be because the
White Dwarf stage is not a halting
point as it were, and the energy
of the shrinking from Red Giant
may over-run the White Dwarf
point. In this case the enormous
energies will build up to a catastro-
phic explosion and a supernova
would be the result. This will
appear as an extremely bright object
and parts of the original star will
be flung out at fantastic speeds of
the order of hundreds of miles a
second. There will be left a small
highly concentrated mass. the neu-
tron star. This is the Pulsar accord-
ing to the accepted current theory.

Sometimes the energy is so great
that the situation is not ended at
this point and the collapse goes
beyond the neutron star point. It
is here that the condition of the
“black hole™ is reached.

It is not easy to accept the impli-
cations of this manner of events. It
would mean that no light or radia-
tion of any kind comes out of this
concentration.

The gravitational field is so great
that in the comparatively short dis-
tance involved (if the Sun became
a “black hole” it would be only
two miles in diameter) matter in
moving inwards from the ‘“surface”
would stretch out from the
observer. In fact, there would per-
sist for some time an image of the
original matter and this would not
appear to change for a very long
time. In effect there would be a
reversal of all the conditions that
are regarded as normal.

NEW LOOK

At this point it is time to ask
whether physicists have to take a
new look at the whole situation. It
would seem that there are no uni-
versal laws, but rather that the laws
depend upon conditions as they are
found. This is not merely a matter
of reality but also of profound
philosophical implications. it may
be that other views will be
expressed and that this interpreta-
tion is in itself rejected.

There is still no direct evidence,

for the existence of the “black hole”
but work which is going on at the
moment may help to clear up the
matter. It is hoped that there will
be sufficient data shortly to report
on the progress of a new project
aimed at providing new evidence.

COMET KOHOUTEK

The comet Kohoutek, which is
likely to make a sensational
appearance and will be visible to
the naked eye for four months or
so. will be at its peak in December
when it will be visible in full day-
light. It will be visible to the naked
eye from about the first of
November.

There was not time for the orga-
nisation of a probe to intercept this
comet though in other fields the
early warning of its advent is useful.
Professional gatherings have been
held to set up a study programme
and to avoid unnecessary duplica-
tion of observations.

Studies will be made in infra-red
and observations in the 50-100
micrometre wavelengths will be
made from a jet plane. It may well
be that a programme will be set for
observations from Skylab.

It so happens that a number of
dispersed observations from auto-
matic satellites and a probe will be
able to provide useful data. Satel-
lites OSO-3 and OSO-7 will be able
to make photographic observations
and Mariner 10 will be able to
monitor the inter-planetary medium
as it proceeds on its journey to
Venus and Mercury.

All these study programmes will
help to practice different techniques
which can be used for the special
observations of Halley’'s comet
which is due in 1986.

LIGHTS IN THE SKY

Three years ago a search for
fluorescent pulses, induced by X-
ray photons, was made. During this
observation the fast atmospheric
pulsations of light were discovered.
Since this discovery there have been
observations which threw more
light on these effects.

At Ankara H. Ogelman has made
observations with baselines of 175
and 3,300 kilometres. The results
of this work are being correlated,
but first results seem to indicate
that these FAP’s, as they are called,
appear from discrete directions and
are more frequent than was
supposed.

The energies are being measured
and later results will appear in this
column.

MARS VEHICLES

Considerable re-design may be
necessary for the manned vehicles
to Mars because of the high radia-
tion levels that might be normally
encountered.

This conclusion arises from the
examination of the materials of the
Apollo spacecraft after returning
from the Moon. The extent of the
radiation has supplied the solution
and it is thought a re-arrangement
of the present design will be pos-
sible to overcome this hazard.
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THE DISCERNING CONSTRUCTORS GHOIGE :

% A Total Quadraphonic System
% An advanced design AM/FM radio

B

BY R.A.COLE

Y Complete loudspeaker enclosure design

Y% Flexible design allows individual modules to be incorporated in existing equipment

Y Switching facilities and modules for SQ, QS(RM) and CD4 systems

T HE previous articles described the construction of
the SQ decoder, the power amplifiers, pre-
amplifiers and volume/tone/balance controls, their
circuits and operation.

The present urticle is devoted to the construction
of the power supply and the construction and
assembly of the main chassis member.

POWER SUPPLY

The power requirements for the Rondo are dual
rails providing positive and negative supplizs with
a centre earth for the preamplifiers, tone controls and
power amplifiers, and a positive rail and negative
earth supply for the tuners, stereo decoder and
quadraphonic decoder(s).

I
N
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I 4700 |
19 0% 35004F ou W, 15v 212 1000,F
I I o
D170 DB —-— L 2
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1 4700 +25¢
+25V
+20v
+18v
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D134 26V D16 A 20V D17 A8V 1
I8
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Fig. 3.1. Circuit diagram of the
complete power supply
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POWER
SUPPLY
BOARD

COMPONENTS . . .

POWER SUPPLY

Resistors
R32 1:5kQ
R33 4700
R34 470Q
R35 39Q
R36 33Q
All W 10%.

Capacitors

C19 3,500uF 40VW

Fig. 3.2. Circuit board master for the Rondo power supply

+18 =15

C20
c2
C22
c23

3,500uF
1,000uF
1,000uF
1,000F

40VW
16VW
16VW
35VW

C24 1,000uF
C25 1,000uF
C26 1,000uF

All elect.

25VW
25VW
25VW

Semiconductors
D1to8 BK32
(2 in parallel) Semicron.
D9to 12 B40 C1000
Semicron.
24V Zener.
15V 10%. Zener.
D16 20V Zener.
D17 18V Zener.
All Zeners are 400mW
TR6 TIP29

D13
D14 & 15

Transformer
T Primary 240V a.c.
Secondaries
1, 20-0-20V a.c., 4A.
2,24V a.c. ;A.

-
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Fig.3.3. Componenttayout forthe powersupply board viewed from
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MAIN CHASSIS DETAILS

T ——__
o T )

= [13
This Screen mounted : \\'4
by Trcnns(orm:r into -

hassis |

Fig. 3.5. Transformer
\ screen metalwork details
3/gdia grommet

in sjot

1<)

Fig. 3.6. Power supply
screen metalwork details

/

This orea occupied by Power Amplit ier
Heat Sinks. Amplifier boards and Heat
Sinks are assembled and fitted in
Chassis prior to installation of

N Screen secured with

321 _4-Yg dia PK sel-

, (Outsidedimn)  tQpping screws,
9 Holes A" 6BA clear N

4 Holes A 3/33 dia (see Power Supply Screen) h

. ™ "
29Holes B /32 dia . |
B [ 3 T . : All dimensions in mm.
0k die h Material: 20SWG Mild Steel
11 :f.','u.,zzfa dia X 2-6BA clear Y/ / ateria i
6 GroupsF g’ dia X 2- 6 BA clear ~
N

251~
(Outside dimn)

NOTE: Main dimensions only are given.

1 Group € Y4 dia X 2-6BA clear ’ Detailed dispersion of holes to be

made to suit individual items and
components to be mounted on Chassis.

Fig. 3.4. Main supporting chassis metalwork shown in general detail in the fabricated form and

sides meet, as the sides must be able to be pressed inwards when the wooden sleeve is fitted

\ with external critical dimensions for simplicity. There should be no reinforcement where the
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POWER AMPLIFIERS SUPPLY

The dual rail supply is, as shown in Fig. 3.1,
derived from a 20-0-20V transformer T1 winding
with a 4A capacity rectified by two bridge rectifiers
DI1-D8 in parallel. The expedient of using two
smaller (at lower cost) unmatched, bridge rectifiers
in parallel is open to criticism because of “current
hogging”. That is, that the rectifier with the lower
impedance will have a higher current flow. The recti-
fiers have been chosen so that, under all operating
conditions, there are no detrimental effects due
to this phenomenon.

The transformer centre tap is taken direct to the
junction of two 3,500uF main smoothing capacitors
C19, C20, joined negative to positive, and the
rectified d.c. supply to the free pasitive and negative
terminals of these capacitors respectively. The d.c.
voltage, after rectification, is around +25 to —25V.
(The centre zero is at earth potential.) The supplies
to the main power amplifier output stages are taken
direct from the main smoothing capacitors.

OTHER BOARD SUPPLIES

All the 748’s are fed from + 15V d.c. rails obtained
by dropping through resistors R33, R34 from the
+25V supplies smoothed by two 1,000sF capacitors
C21, C22. As these rails do not have to be at pre-
cisely 15V but the i.c.s have to be protected against
exceeding a maximum rating of 18V, they are
“clamped” to 15V by two Zener diodes (D14 and
D15).

The positive rail and negative earth supply is
obtained from a separate winding on the trans-
former TI1. This winding is 24V a.c. at 250mA
and is rectified by a A bridge rectifier, D9 to D12,
smoothed and then regulated by a series regulator
circuit TR6, R32 and D13 to 24V d.c. and smoothed
again.

From this point is taken the supply to the varicap
diodes of the f.m. tuner.

A further ladder of droppers, Zeners and
smoothing capacitors produces 20V d.c. to the SQ
decoder, 18V d.c. to the a.m. tuner, f.m. tuner head
transistors, i.f. stages and the stereo multiplex
decoder. The values of the ladder are chosen so
that either the a.m. or f.m. tuner may be on, or
both tuners off, without disturbing the voltages of
the other supplies significantly.

The components C26 and C27 and resistor R37,
together with D18 are associated with the tuner unit
(yet to be described) and in fact appear on that
unit’s board. They are shown here merely for
completeness.

CONSTRUCTION

The power supply p.c.b. master negative is shown
in Fig. 3.2 which indicates the simplicity of the cir-
cuit in practice.

The component layout appears in Fig. 3.3 which
is self explanatory. Capacitors C19 and C20 are
too large for board mounting and are in fact
clamped in the main chassis.

MAIN CHASSIS

The main chassis member is a rectangular box-
form which in fact sits on its back in the final
assembly. Thus it is used as a trough with com-
ponents mounted within it rather than in the more
conventional manner.

Practical Electronics November 1973

General view of the ‘‘trough’ form of the main
chassis for the Rondo showing the orientation of the
power amplifiers and power supply with some of the
general wiring in place. Plug and socket holes are
not sized as this will depend on items selected

The chassis is shown in the bent-up form in Fig.
3.4. The material used for the prototype was 20
s.w.g. mild steel plate but of course this may present
some difficulties to constructors since it is not easy
to bend. Thus it is possible to use 16 s.w.g. “half-
hard™ aluminium sheet which is somewhat easier to
bend or, indeed, to fabricate the structure from flat
sheets cut to size. For this reason only the major
dimensions have been given as it is felt that each
constructor will probably adopt his own style of
construction.

It should be added that the chassis, in the proto-
type design, contains all the various parts of the
system and supports the outer wooden case and
facia which is in the form of a sleeve which slips
over the unit and is fastened to the chassis.

PLUGS AND SOCKETS

As individual constructors may wish to vary the
types and sizes of plugs and sockets used the posi-
tioning shown is open to variation to suit though
of course major shifting of components is not
advised as this can create feedback paths for which
the equipment is not designed.

CHASSIS SCREENS

The power supply includes the mains transformer,
board and main smoothing capacitors and the whole
is placed behind a shield to cut down hum pick-up
at the pre-amplifier and elsewhere.

Two screens are used, as illustrated in Fig. 3.5
and 6. The smaller acts as a support for the power
supply p.c.b. and is fastened to the transformer
using 4BA screws. The p.c.b. is then attached to the
screen using 6BA screws and 3in spacers.

The larger screen is assembled later in the
sequence and is held in place using self-tapping
screws.

Note that the transistors in the power amplifier last
month should be type MJE3055K

Next month we will finalise the mechanical assembly
details and discuss the unit interwiring
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DOGGED RESISTANCE

Honestly, the trouble to which
people go in order to maintain their
various equilibria.

The latest in this mania for status
quo manipulation appeared in a
letter to a professional U.S. mag-
azine. This, in fact, took the form
of a reply to an earlier piece of
correspondence which complained
about noise from a barking dog, and
which simply requested ‘Help!
Widget wanted to drive the Mutts
Nuts.”

Help, if this is what it could be
referred to, appeared a month later
as a package deal comprising a
20kHz oscillator and (twenty wattl)
amplifier combo driving a hi-fi
tweeter horn. The suggestion was,
that by continuous use, although no
human would be able to hear the
thing, poor ole' Fido would make such
an awful din that his ever-loving
owner, thinking he'd gone out of his
tiny mind, would be just itching the
next day to have him put down!

Now no one could accuse me of
holding any torches for the canine
community, nevertheless, | cannot
help feeling that this is a singularly
pernicious use of electronics.—One
couldn't help noticing that the corres-
pondent had asked to have his name
withheld!

LSI or AU PAIR?

The number of times we have to
hear about the feasibility of robot
"flunkies'' in the home, and how
extraordinarily easy it's all going to be
once they're installed. All you need
is a handful of super-LS! chips,
and you'll never fook back! No
doubt, the electronics represent no

insurmountable problem, but how
practical would something like this
be, even assuming the mechanical
aspects could be solved?

The variety of jobs that can be
performed by automated equipment
is already overwhelming; what with
tumble driers, telephone answerers,
record players, etc., it might even be
questionable whether a place exists
for robots in the true sense of the
word. Yet, | read, just last week, that
Dr George Mieller of Systems
Development Corporation, California,
reckons that a computerised set-up
of this sort would be a viable proposi-
tion within, say, ten years.

Once written, | suppose, executive
programmes having the same general
format could be hard-wired into the
devices prior to despatch. The
“crunch' might come when the new
owner needed to programme the
confounded thing for the sundry
tasks around the home.

Imagine trying to write a pro-
gramme for accomplishing the
“simple’’ job of pouring drinks.
You would need to tell it to "come out
of your storage cupboard", “'turn left
after three feet'', ‘‘continue for nine
feet seven inches'' (at this point you
might be wondering whether it only
understood metric), "stop', '‘move
right .arm slowly towards cupboard
right-hand handle”, 'grip handle
gently and rotate it 180 degrees
counter-clockwise'' (supposing that
the catch didn't release until 181
degrees ?).

“Carefully open door 120 degrees,
then release handle'’, “lower arm, and
scan inside cupboard for port bottle
(does robot think | mean the bottle on
the left?), "if located, remove the
cork in this bottle and pour a
guantity of liquid from the bottle
into each of the glasses situated
below the bottle rack'’, 'ensure that
each glass is only filled to the #
mark'', etc., etc.

With such a system one need only
forget about junlor s toy duck, 'plum
in the middle' of the automaton’s
path, to give it a full-blown seizure!

A machine able to rely on learning
techniques might prove to be a better

proposition, always provided you
could tolerate the broken glass,
wine-sodden carpets, and the bill

from the psychiatrist while it got the
hang of things!

MAINSTREAM

By nature (I'm told) the trout is a
lazy sort of fellah; loves to bask him-
self in the sun, and only makes a
sudden’ dart across the current if, in
his myopic way, he fancies he's seen
a fly somewhere on the surface. In
this life, though, there is rarely
anything that escapes exploitation
and the trout represents a typical case
in point.

Recently, you see, the waterworks
at Boran sur Qise, near Paris, have
overcome some difficulties associ-
ated with the monitoring of pollution
levels by recruiting the aid of this
delicious member of the aquaticae.
Seemmgly. ordlnary detection/warn-
ing systems in this application are
insufficiently sensitive; as a corollary,
the waterboard’s Iaboratory have
"“roped-in"' three good-sized brown
trout to do the job instead.

Each animal is located in a glass-
sided tank fed from normal supply
water and running at a rate con-
sistent with typical river current.
Normally, the trout orientates himself
up-stream; however, if conditions
cause the water to be slightly pol-
luted, he'll about-turn to face down-
stream.

By fitting up each of the fish with
tiny electrodes, an alarm can be
triggered whenever all three fish do a
simultaneous “flip round'. Individ-
uals turning-tail are ignored by logic
ANDing circuits to avoid false
alarms.

Several days of this treatment do
not appear to upset these creatures,
in spite of the fact that if any of them
stop swimming they are given an
electric shock into the bargain.
Since these animals are required to
work in a sterile environment one
wonders what technical arrange-

ments have been made to feed ‘em
tool
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THE FAMOUS WELLER
NOW AVAILABLE TO YOU

% TEMPERATURE CONTROLLED
% IRON PLATED LONG LIFE TIP
% LOW VOLTAGE ISOLATED ELEMENT

andis Lid.

P.O. BOX 25, CANTERBURY, KENT
TEL.: CANT. (0227) 52139

L.E.D. Red. 30p, MINIATURE SWITCHES
L.E.D. Green, 75p. S.P.C.O. Toggle, 35p.
MINITRON 3015F, £1-50. SDPP Push to make, 29p.

INTEGRATED CIRCUITS in 8-14 (2505 &1, s
D.I.L. packages: 741 36p; 748 38p. AEROSOLS

Hi-Fi stereo pre-amps.: TBA231 Freezer, 70p.
£1.43; CA3052 £1-30. Printed Circuit Lacquer, 75p.

F.M. decoder limiter SI11A, £I. Siticone Grease, 75p.

0-25 watt audio amp. MFC4000, 45p. ﬁﬁ?;‘%i:ﬁ"i:?ﬁéi;’r?hsp.

Timing circuit 555V, 80p.

3 watt audio amp. SN76013, £1.75. SOLDERING AIDS
TISBBA, 36p; TIP4IA, 70p; TIPA2A, 4D COLA L646 23 watt, mains iron,
85p. -

[ w7 s et g et A

De-Soldering braid, 60p.

18 SWG SOLDER 05 kilo, £1:16,
22 SWG SOLDER 0-5 kilo, £1-26.
18 SWG SOLDER 2-5 kilo, £5:50.

100V 25A Plastic Power Transistors:
TIP35C £3; TIP36C £4.

2N3055 50p.

P.C. Mounting Stereo
Pots |100K Lin. 100K Log.
10K Log. all at 35p.

WELLER TCP-|
and PUI-D
Complete £10-90

All spares readily available

Please add 109, VAT to total cost of all items

PHOTOELECTRIC KIT

CONTENTS. P.C. Chassin Board, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Tranaistors, Diode, Resistors, Gain Control, Terminal
Block, Elegant Case, 8crews, etc. In fact everything you need to build a Steady-
Light Photo-Bwitch/Counter/Burglar Alarm, etc. (Project No. 1} which can be

VARICAP STEREO TUNER F.M.,

(ACTUAL BEECHING UNITS)
IN STOCK

MODU LES LP' |85/86 £9 per pair modified for modulated-light operation with a few additional componenta,

REGULATOR MFC4060 £0-78 each

DECODER MCI310P £3.15 each PHOTOELECTRIC KIT

PRINTED CIRCUIT BOARD—GLASS FIBRE £}-87 each £2-85

(With lettering) i Postage and Pack. 15p (U.K.)

READY BUILT AND TESTED BOARDS £23+25p orroEL e e
ostage BURGL AR AL&RM SURFACE MAIL 25p

AIR MAIL £1-40

Australia, New Zealand,
8. Africa, Canada and U.8.A,
Also Essential Data Circuits

and Plans for Building

10 Advanced Designs

COMPLETED TUNERS IN TEAK CABINETS £34+35p

postage |
(BRUSH ALU. FRONT PANEL with § BUTTONS, MAINS + 5 STATIONS) .
VAT. INCLUDED o

(IMVISIBLE BEAM TYPE)|

Q ‘ & ;
%, \
= \ K]
INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and 1
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 4)-degree wooden blocks. Infra-red filter, pro-
Jector lamp holder, screws, nails, brackets, building pians, etc. Price £1.45. Postage

CHASSIS CONSTRUCTION WITH POWER SUPPLY and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p, Air Mail 50p.
§/C PROTECTED. DELIVERS 25W INTO 7Q LONG RANGE INVISIBLE BEAM OPTICAL KIT ) )
(OR 2x15Q). FROM PICK UP: SENSITIVITY R e e e e e
ABOUT [00 MV INTO | MQ. USING 40361/40362/ BIOFEEDBACK AMPLIFIER KIT

STILL SOME LEFT!

25 W R.M.S. DISCO AMPLIFIERS (;,«E%50x
ONLY £10 each + 35p postage

MJ48|/MJ49| TRANS'STORS Tunable, General-Purpose, Interference-Rejecting Differential Amplifier for experi-
mental inveatigation of signals produced by the brain, heart and nwuscles, When
used with an oscilloscope, or aural indicator, it enables you to monitor your brain-
waves, learn to relax, meditate, etc.

CONTENTS: All Capacitors, Resistors, Pots. S8emiconductors, 1.C., Electrodes,
Leads, Chasgis, Case, Batteries, Plans and Instructions. Price £4-75 postage and pack.
25p (U.K.). Commonwealth: Surface 30p. Air Mail £1.

ALPHA-BETHA-THETA BRAINWAVE MONITOR KIT

Aural Brainwave Indicator for use with a Biofeedback Amplifier. Converts subeonic
brain frequencies into audible signals for easy recognition.

CONTENTS: Resistors, Pots, Capacitors, Transistors, I}ivdes, Leads. Chassis, Case,
Earphone, Battery, Plans and Instructions. Price £3-25, postage and pack. 15p (U.K.).
Commonwealth: Surface 25p. Air Mail 75p.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S,W.11

Send S.A.E. for full details. a brief deseription of all Kits and Projeets

EACH ONE TESTED, REQUIRING ONLY A
VOLUME CONTROL

READY BUILT AND TESTED STEREO DECODERS
FOR 9V-12V SUPPLY £4.50+ 10p postage

B & B ELECTRONICS

64 MANNERS ROAD, BALDERTON, NEWARK
NOTTS. Telephone: NEWARK 6895
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LOGIC TUTOR

THE circuit we left you to puzzle over last month was
another form of the EXCLUSIVE OR gate. The Boolean
expressions for the various nodes are shown in Fig. |, The
outputs of the two gates that are WIRED OR’d together
would have been A + B and A + B respectively without the
link between them but as soon as the link is made these two
functions become ANDed together and then it is a simple
matter of Boolean manipulation to show that the output
function is EXCLUSIVE OR.

Bidary Addition

It is necessary to understand the basic principle of adding
together two binary integers. The rules are very simple—
in fact exactly the same as in conventional denary arithmetic
except that whenever you get a sum greater than | you must
carry over a digit into the next cqlumn. Let’s take the simple
case of adding two single digit numbers together. We'll
call the digits A and B to differentiate between them and
show the sum and carry—when necessary—in the following
simple table. Note that we are carrying out pure addition
here and in this instance + means plus and not OR

Digit A DigitB  Sum
o + 0 = 0
I+ 0 = |
0o + = |
o+ = 0 (carry | over)

In this list of sums we have used every permutation of the
two numbers. Compare the arithmetic with the truth table
for the EXCLUSIVE OR gate shown in Fig. 2. If we used
electrical signals to represent the numbers we wanted to add
together and could accept an electrical signal as an answer
you can see that the output of an EXCLUSIVE OR gate
gives use a true representation of the sum of the two binary
integers. [t does not, however, give us the carry digit
when we want to add | and |. In addition we only need a
carry when we have | AND 1 so it is a simple matter to
provide this output from the same pair of inputs by intro-
ducing an AND function. .

Fig. 3 shows how this can be done by taking the AB function
—generated at the centre node of the EXCLUSIVE OR—and
inverting it. You can see that the truth table for the circuit
shown in Fig. 3 is an exact replica of the answers we would
wish to get when carrying out a binary addition. The circuit
is called a half adder. As is often the case there are various
ways of designing half adders—you now know at least three
ways of making the EXCLUSIVE OR function so try making
some more half adders yourself on the Logic Tutor.

You might query why this is called a half adder. The
reason is that when we come to add together two multi-
digit numbers (see Fig. 4) our current circuit is quite capable
of dealing with the least significant column (i) but when we
come on to the other columns we have to be able to add
together the respective digits of numbers A and B but also
have to be able to add in any carry over that was generated
in the previous (lesser significance) column. Thus to add
multidigit numbers together we must have a circuit that can
handle three inputs.

A circuit that will do this is called the full adder and we
shall deal with this next month.
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THE HALF ADDER

by M. J. Hughes

4B Exclusive OR
é LhitD truth table
°§ i AlB |AB+BR
040=0 olo| o
(A+B)(E+B)
& & - 140 =1 1ol ¢
= AB+BA
B O+t =1 of1] 1
IS tH=0Caryf) {1]1] 0
2 A+B
=A+B

Fig. 1. Answer to last Fig. 2. Comparison of

month's probliem. binary addition with
The circuit is an EXCLUSIVE OR truth
EXCLUSIVE OR table

A o A |8 |sum|carsy
o= D*—"“ _AB+BA t=tots
% el tfo] t]o
oft]1]o
tji]Jo]
.D o AB
: CARRY
Fig. 3. A half adder is an EXCLUSIVE OR plus an
AND function of the inputs
o
Columns
i )i i Denery
Equivalents
Number A | { 1 = 7
+ it +
_ i 1 i i
Number 8 { 0 1 = 5
" Carry over " "
S5
Answer i 1 0 0 = 12

Fig. 4. When carrying out addition of two multidigit
numbers a half adder is capable of dealing with
column (i) but when it comes to column (ii) there
must be provision for three inputs, digit (ii) of A |
digit (ii) of B + possible carry over from column (i).
The same applies to all higher power columns
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REVBOARD

With these added units the keyboard
becomes a unique musical instrument

WHEN the Sound Synthesiser was originally pre-

sented for publication it was the intention that
it should be classed as a general purpose instrument
which could be exploited in the widest possible
number of ways and yet retain a basic simplicity of
design and ease of construction. During the course
of the series however many readers have commented
that the musical capabilities of the instrument have
been severely restricted by the lack of logarithmic
v.c.os and thus the oscillator to be described in
this article has been included in the keyboard unit
in the hope that it will put matters right.

Prospective constructors should note that although
the logarithmic v.c.o. is based on the linear v.c.o.
which was described in Part 3, the parameters of
operation are quite different and the setting-up is
rather more critical if it is desired to operate the
device within the limitations of a precise range of
control voltages.

Although limited to about 11 octaves range with
the design values given, it is possible to adjust the
operating points to cover a much wider bandwidth.
The prototype has operated quite happily from less
than 1Hz to greater than 150kHz with a control
voltage swing of about 11V and there is no reason
to suppose that it could not reach IMHz, or greater,
if the integrator output voltage were to be reduced
and a faster comparator employed. As a result it
is possible that the oscillator may be suitable for
a number of applications outside the sphere of sound
synthesis.

The v.c.o. is shown in block schematic form in
Fig. 10.1. The control voltage to the oscillator is
modified in a differential input summer and then
applied to a constant current generator housed in
a ‘‘transistor oven”. The output of the current
generator is then led to an integrator/comparator
stage through the medium of a current switch which
is controlled jointly by the comparater and inverter.
The triangular wave output is led to a waveform
shaping circuit which provides a sine wave having
a very low harmonic content.

DESIGN CONSIDERATIONS

It was decided that the best way of providing
a log law performance to the basic v.c.o. outlined
in Part 3 of the series was to utilise the entirely
predictable logarithmic relationship between the
base /emitter voltage (V) and collector current (I,)
of a bipolar transistor.

964

eee Start Here !

This month we start detailing the operation and
construction of the keyboard unit for the synthesiser.
Regular readers of P.E. who may have been put off
by the apparent complexity andfor cost of the syn-
thesiser project as a whole may be interested to learn
that the facilities offered by the keyboard unit are such
as to allow the instrument to be classed as a music
synthesiser in its own right, and at an overa!! cost ot
less than £80. Main features of the instrument are
as follows:

Two tracking oscillators featuring a variable
logarithmic law which allows compatibility with a
wide range of control voltages and provides square,
triangular and high purity sine wave outputs.

A novel “‘floating’’ divider system which greatly
simplifies tuning the instrument and by means of
which the compass of the keyboard can be swung,
in tune, from a low frequency of about 6Hz to a high
frequency greater than 27kHz. The divider features a
switchable “span’ facility.

Two modulation amplifiers by means of which the
oscillators may frequency modulate one another
either separately or at the same time.

Two analogue memory circuits which retain the
last programmed divider voltage to either oscillator.
Separate portamento controls are incorporated in
the hold circuits giving six values of delay from
instantaneous to one second.

Two simplified envelope shapers incorporating
voltage controlled amplifiers each having a variable
Attack and Decay characteristic and featuring a
switched percussive attack.

A simple two channel, fixed gain mixer.
Finally, the keyboard divider system incorporates a
link switch which aliows the two oscillators to be pro-
grammed independently by the lower 18 and upper
31 keys respectively. This particular feature greatly
improves the “live performance” possibilities. An
independent p.s.u. is included.

November 1973

Practical Electronics



v+
CURRENT
SWITCH

INTEGRATOR

COMPARATOR

INVERTER

CONSTANT } CURRENT
GENR

DIFFERENTIAL

INPUT >
ADDER

TRANSISTOR QVEN

Fig. 10.1.

Although the current generator could be almost
any discrete transistor the effect of ambient tempera-
ture variations would be such as to cause the cur-
rent demand to vary quite widely and thus adversely
affect the “tune™ of the oscillator. Consequently it
was decided to make use of the inherently close
thermal and electrical matching between transistors
mounted in a monolithic integrated circuit — the
ML3046P and CA3046 both having been tried in
the prototype. Extremely close thermal stability is
ensured by employing two of the transistors in the
array as a heater and sensor respectively and term-
ing the whole arrangement as a “transistor oven.”

Fig. 10.2a shows a detailed arrangement of the
“oven" while Fig. 10.2b shows the pin connections
for the 3046 device. Fig. 10.3 illustrates how the
V,. of transistors on the array will vary over a
wide range of temperatures and provides a guide
as to the actual temperature of the chip when the
V,. of the sensing transistor is known.

In Fig. 10.2a QI serves as the heating element
while Q2 is used to sense the temperature of the
chip. The V,, of Q2 is compared with a reference

Block schematic of logarithmic v.c.o.

SINE 3
SHAPER /\/

voltage set up by R3, VR1 and R4. The reference
voltage will correspond to a temperature which is
considerably higher than ambient and will thus be
at a lower value than Q2V,. when power is first
applied. Thus the comparator will switch positive
and turn on QIl. As the temperature of the chip
rises Q2V,. will fall to a point where it is equal
to or less than the reference voltage at which time
the comparator will switch negative and turn off Q1.

The criteria determining the value of R1 are as
follows:—

1. The temperature of the chip must be set con-
siderably above normal ambient conditions (say
40 degrees to 45 degrees Centigrade).

2. The combined power dissipation of QI and
Q2 must exceed, by a wide margin, the com-
bined power dissipation of the remaining tran-
sistors in the array.

3. The current switching of Q! must not be so
violent as to impart a significant jitter to the
oscillator waveform.

Q

ML 3046

Fig. 10.2(a).

Detailed arrangement of the transistor oven; (b) pin connections of the ML3046 and CA3046.

Note that pin 13 must be connected to the most negative pointin circuit
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Base/Emitter
voltage
1-07
V =3
CE v
0.9
0.8 1
E-BmA
0.7
IE-imA
0.6+
0.5 T T T T T T
=50 -25 0 +25 +50 +75 +100
Ambient Temperature °C
Fig. 10.3. Showing the changein V. for variationsin

ambient temperature for the ML3046 and CA3046

In practice the value of Rl which gives the closest
approach to the above criteria is 270 kilohms. With
this value it is possible to set Q2V,, to 680mV, that
is approximately 45 degrees Centigrade while the
.combined dissipation of Q1 and Q2 is about 90mW
as opposed to the combined dissipation of Q4 and
Q5 (the current generators) of about 1-4mW. De-
tailed setting-up instructions for the ‘“oven™ are
given later in this article.

—~ +5

Square & triangular
waveform relationship

_\,i,//l\tov
I -
v

N\

vl ————

[l

Constant
current
generator

discharge

Z

Fig. 10.4. Simplified layout of oscillator section
showing operation of current switch
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CURRENT SWITCH

Having thus established a thermally stable current
generator it now remains to couple this to the input
of the v.c.o. In the linear version of the v.c.o. a
diode bridge was employed which was switched
entirely by the action of the comparator. While this
system could no doubt still operate satisfactorily a
rather more sophisticated version has been adopted
which utilises transistors in place of diodes. The
so-called current switch is illustrated in Fig. 10.4.
Assuming that the output of IC4 is positive to start
with, the operation of the current switch is as
follows.

With IC4 positive, the output of ICS is negative
and thus TR3 and TR4 are on and off respectively.
With TR3 on the current generator demand will
cause a drain across R15 and thus make the base
of TR1 more negative than its emitter. TR1 will
then turn on in proportion to the demand of the
current generator and a current flow I is estab-
lished through TRI1, R15 and TR3. 1., will set up a
p.d. across R15 which will have the effect of biasing
on TR2 and establishing a second current flow, I,
through R16 and TR2.

This latter current flow is entirely dependent upon
the demand of the current generator which is vary-
ing the p.d. across R15 and thus TR2 may be said
to track the demand of the current generator. The
closer the matching of R15/R16 and TR1 and TR2,
the better will be the tracking and the better the
symmetry of the integrator output waveform, Ther-
mal stability is not a problem with TRl and TR2
since the arrangement gives an equal and opposite
reaction between these transistors for any variation
in temperature.

I, causes the integrator to ramp negatively and at
a predetermined negative level 1C4 will switch nega-
tive and ICS positive. Thus TR3 and TR4 are now
off and on respectively and since TR3 is off so
also is TR2 and the current generator now dis-
charges C1 via TR4 at a constant rate. The
integrator will thus ramp positively until the switch-
ing point of 1C4 is reached at which time the cycle
repeats,

SINE WAVE SHAPER

The sine wave shaper used in the v.c.o. has been
adapted from a design by D. T. Smith which
appeared in Wireless World (Feb, 1973)., Fig. 10.5
shows a detail of the circuit together with the wave-
forms presented at various points when the circuit is
producing a sine wave having a low harmonic
content.

The sine-shaper utilises the non-linear charac-
teristics of a field-effect transistor in. order to produce
the desired output waveform and thus the operating
points are quite critical. R20, 21 and DS5, 6 provide
a network which allows the gate to track the input
signal and apply the necessary degree of “pinch-
off” as the source signal approaches its maximum
on both positive and negative half-cycles. Since the
gain of the fe.t. is changing continuously relative
to the input signal the device may be considered to
be operating in the ohmic region as a voltage vari-
able resistor.

In Fig. 10.5 VRS controls the d.c. offset of the
input waveform and it is necessary to compensate for
slight asymmetries which could be introduced in
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Fig. 10.5.
sine shaper.

harmonic distortion

the oscillator section. Over adjustment of VRS in
either direction can provide an alternative output
waveform rich in harmonics.

VR6 sets the input signal level to the network.
Too low a setting and the output waveform will
be triangular while too much gain will give a wave-
form which is virtually a rounded off trapezoid.
Careful adjustment of VRé6 enables third harmonic
distortion on the output to be reduced to a
minimum.

VR7 controls the output amplitude of the signal.
Too great a setting and the sine wave will become
peaky while too low a setting will result in a squat,
flattened out, waveform. Thus VR7 may be con-
sidered to control the second harmonic level and
should be adjusted to minimise this characteristic.

BUILDING THE OSCILLATORS

The theoretical circuit of the complete oscillator
module is shown in Fig. 10.6 while the recommended
circuit board layout is shown in Fig. 10.7. It is
strongly urged that construction of the module
follows the guidelines suggested otherwise the inter-
dependance of some of the controls is likely to make
the final setting-up something of a nightmare.

Construction should start with assembly of the
transistor oven, differential input summers and cur-
rent generators. R1 should be 470 kilohm and left
with fairly long leads to facilitate exchange during
the final setting-up. Position the temperature con-
trol, preset VRI to the R3 end of its travel to
ensure that the comparator goes negative and thus
turns off Q1 when power is applied. R10 should
then be temporarily linked to the OV rail and a
decision taken as to the fate of R11. This resistor
is optional in that it may be utilised to provide a
third controlling input to the v.c.o. or it may be
omitted at this stage without affecting anything.
However, if it is decided to include R11 for the
purpose of possible future additions to the circuitry
it is important to remember that its presence could
possibly compromise the setting-up of the oscillator
if certain precautions are not taken.
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Showing the waveforms occurring in the
VR6 is adjusted for minimum third
harmonic distortion and VR7 for minimum second

If a third programming signal is to arrive at the
oscillator from a low impedance source such as the
output of another operational amplifier it is impor-
tant that R11 also be temporarily linked to the 0V
rail. Alternatively R11 may be left open circuit with
the idea of using it only for the provision of
occasional programming signals during which the
tuning of the oscillator will have to be adjusted by
means of VR4. In the setting-up instructions which
follow R11 is open circuit.

SETTING UP

Since only one current generator can be set-up at
a time the base of the second one (QS5) should be
temporarily linked to the —15V rail to reduce the
possibility of accidents. Set VR3 so that its value is
530 ohms. Note that if the positive lead of the
ohmmeter is coupled to the —15V rail for this
measurement the reading will not be compromised
by the forward conduction of Q4. Set VR2 to the
R6 end of its travel to ensure the minimum forward
bias of Q4.

Set VR4 to its minimum setting and connect a
milliammeter between the collector of Q4 and the
OV rail as shown in Fig. 10.8. As a safety pre-
caution set the milliammeter to the 25mA range to
start with. If the wiring up has been correctly
carried out the milliammeter will show no reading
when power is applied. On the other hand if the
base of Q4 is incorrectly biased towards the positive
region Q4 will pass a large current on switch-on
which, besides possibly destroying the transistor,
could also damage the meter.

Apply power and if no meter movement is
observed reset to the ImA range. Again there
should be no obvious reading. Adjust VR2 towards
the R5 end until the pointer of the meter makes a
definite upward movement. At this point swing VR4
carefully over its full range and observe the maxi-
mum current drawn through Q4. The actual figure
can vary quite w1de]y at this stage and will prob-
ably be in the region 0-25-0-75mA.
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Fig. 10.6. Circuit of complete oscillator module.

Set VR4 so that the meter is reading 0-2mA and
place a slightly moistened finger on 1C8—the tran-
sistor array. The meter reading should be seen to
increase quite rapidly. Having made the above
adjustments switch off and remove the meter from
the collector circuit of Q4. Without disturbing the
setting of any of the potentiometers temporarily link
Q4 collector of the OV rail. The same adjustments
should now be made to the circuitry around Q35—
having first removed the base/negative rail link.

In this case, however, leave the meter in circuit
for the next stage of setting-up which entails fixing
the thermal working points of the transistor oven.

Couple the oscilloscope to the outnut of the com-
parator IC1 which, at this point, will be about
—14V. Carefully adjust VR1 until the comparator
switches to +14V. At this time two things will
start to happen. The first is that the meter will show
a progressive increase in reading which, if the
adjustment of VR has been made with care, should
not exceed ImA. The second is that within a second
or so of the comparator switching positive the
oscilloscope trace, which starts as a straight line,
will begin to display a varying waveform.

At first the oscillation will zero about a point

968

Points A, B and C are coupled to waveform selector switch

approximately 12V positive, but, as the chip tem-
perature stabilises, the zero point will move down
to about +6V to +9V. Monitor the base emitter

voltage of Q2 which should be in the region 650mV
to 680mV.

LOW LOAD POINT

At this time all four connected transistors are con-
tributing towards the heating on the chip. QI with
its 470 kilohms base resistor will be passing about
3mA and contributing about 45SmW, Q2 in passing
ImA will be contributing about 15mW whilst Q4
and Q5 will be contributing about 6mW jointly.
These latter devices, however, are passing consider-
ably more current than they will be required to do
when coupled to their respective oscillators and run-
ning at high frequency. It is therefore necessary to
establish a low load set point to ensure that the
oven maintains the same temperature over the full
working range of the oscillators.

On both Q4 and QS5 reduce VR4 to its setting and
readjust VR2 hard over towards R6—in other words
reduce the forward bias on the transistors to the
absolute minimum. These adjustments will cause
1973
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Practical

VOLTAGE
CONTROLLED
OSCILLATORS

COMPONENTS . . .

LOGARITHMIC V.C.O.s.
(2 required)

Resistors
R1* 270kQ (see text)
R2* 15kQ
R3* 27kQ
R4* 1k |
30k <) 2% metal oxide
4.7k 2% metal oxide
R7-R11 47k} (5 off) 2% metal oxide
R12 33k{} 2% metal oxide
R13 270 2% metal oxide
R14 4.7kQ 2% metal oxide
R15-R16 6-8k{) 2% metal oxide
R17 20kQ
R18-R19 1k (2 off)
R20-R21 1MQ (2 off)
R22 See text
R23 75kQ
R24 1.2M€Q
R25 47k 2% metal oxide
R26 75k 2% metal oxide
R27 2.2kQ
R28 82k}
R29-R31 10kQ (3 off)
R32 8-2k{)
R33 10kQ
R34 47k} 2% metal oxide

Capacitor
C1 15nF

Potentiometers
VR1* 500€) cermet preset
VR2  10kQ cermet preset
VR3 1kQ cermet preset
VR4 10k midget moulded
carbon

500€2 cermet preset

50k cermet preset

5002 cermet preset (see
text)

50002 cermet preset

VR5
VR6
VR7

VR8

Current switeh

Integrated Circuits
IC1* 741C
1C2, 1C3, IC5, IC6, IC7 741C (5 off)
IC8* ML3046P (Q1, Q2, Q4, Q5)
1C4 748C

Transistors
TR1-TR2 BC204 (2 off)
TR3-TR4 BC209C (2 off)
TR5 2N3819

Diodes
D1-D6 IN914 (6 off)

Note: For components marked with

an asterisk only 1 off is required.
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2. Hi-end VR4 (1)

3. R10 Control input (1)
4. Spare Control Input (1)

Fig. 10.7.

Board layout of oscillator module.

5. Slider VR4 (2)

6. Hi-end VR4 (2)

7. R10 Control input (2)

8. Spare Control Input (2)

Link point Q to

Link point N to junction of R33 and R33 or{ V.C.0.2
Link point P to junction of R28 and R29 on V.C.0.2
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the oven temperature to fall and thus the com-
parator switching waveform will tend to move more
positive and revert to a straight line trace.

Monitor the base/emitter voltage of Q2 again
which, with the comparator positive, should not be
greater than 680mV. If it is, or if, after a few
seconds, the comparator waveform does not show
signs of rippling, then the heat dissipation of QI

~ is insufficient to maintain the set temperature. Much,

+15V

ov
R34 R7
47 47
k k0 )
+ + | ME
I1C2 A
T4 C
VR4 RO RB B L
10
ko R < py 2R L RI2
47 47 33
ko k2 kQ Q4
Linkto OV rail Ri3
during testing { 230
R14 VR3 '
47 1k
‘@ o
~ {5V

Vee Qz = 680mV: Rt = 750Q2

Bias Total Voltage Ic VsE (Q4)
Voltage “B" (mV)
‘“A'" Bias + Control
2.74 2-74 12n A (calc) 395
2:74 5.75 160nA 461
2-74 7-76 600n A 500
2-74 8.76 15 A 528
2:.74 9.76 3-TuA 550
2.74 10.78 T-0uA 570
2.74 11.78 20-0pA 595
2.74 12.78 41.0uA 617
2.74 14.39 60-0 A 630
Referred to Referred
0V Rail to —15V
Rail
Fig. 10.8. Measurements of Q4V,. made with Avo 8

which illustrate the degree of error that is possible
when interpreting the reading
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of course, depends upon the ambient conditions when
these measurements are being made and it is best
to set up the low load point at the coolest tempera-
ture at which the v.c.0. is likely to be operated.

Under cool conditions therefore, if the comparator
still does not ripple, it will be necessary to adjust
the value of R1 to increase the current through Ql.
In the prototype a value of 270 kilohms proved to be
satisfactory and gave the desired comparator switch-
ing waveform at low load. The value of Rl is
quite ‘important because if it is too low the current
switched by QI will be excessive and cause a con-
siderable degree of jitter on the oscillator waveform.

Monitor Q2V,, once more and adjust VRI1 as
necessary to bring the voltage to 680mV. All setting-
up on the prototype oscillator was carried out at this
value and it is important to bear in mind that the
values of all subsequent measurements bear a close
relation to this figure. If Q2V,, is lower than
680mV this implies that the temperature of the oven
is higher and thus Q4 will pass a higher current for
any given value of control voltage. Since the
frequency of the oscillator is linearly related to the
current through Q4 then the frequency will also be
higher.

The reverse will occur if the value of Q2V,, is
higher than the specified figure. However, for small
variations from the specified value, the performance
of the oscillator will still remain wholly logarithmic
and sufficient tolerance has been allowed in the
biasing control VR2 to compensate for such varia-
tions. Once satisfied that the upper and lower tem-
perature set points have been correctly established
VRI may be locked with a small dab of non-conduc-
tive adhesive such as Araldite. Link the bases of
Q4 and QS temporarily to the —15V rail.

R
A A

i 2 At q
! R26 ; A3
\ )
3 H v R | |

= R2s 1. ) +iSv
IC3 /R0 |

= 1C4

—15v = IC5

~{5V [ +
+§ t Sy
+ oy

Fig. 10.9. Basic circuit elements of the oscillator and
inverter (1C5). Resistor R is any value between 2kQ
and 1MQ and is temporarily coupled as shown to
prove oscillator function

PROVING THE OSCILLATORS

Fig. 10.9 shows the circuit elements involved in
the construction of the oscillator section. When
these items have been assembled temporarily con-
nect a resistor of between 2 kilohm'and 1 megohm
from the junction of R27/R30 and the inverting
input of IC3. With an oscilloscope monitoring the
output of IC3 apply power and a triangular wave-
form will be observed at a frequency dependent
upon the value of linking resistor chosen. Having
proved the functioning of the oscillator assemble
one current switch and couple to a current generator
having first removed its base shorting link. Resistors
R28/29 and R32/33 should be added at this time.
The purpose of these resistors is to establish a nega-
tive bias point for transistors TR3 and TR4 in the
1973

Practical Electronics November



Control Voitage

i e
=

0 102 10
Oscillator Frequency Hz

&>

3 4

10

‘Fig. 10.10. Control voltage/frequency relationship

current switch and whereas the exact value of the
resistors concerned is not entirely critical it is impor-
tant that R28/32 and R29/33 be as closely matched
as possible to ensure that the bias points of TR3
and TR4 are the same.

A quick check may now be made to ensure that
the separate circuits work together as a complete
unit. Remember to reset VR2 and VR4 to about
mid position. Depending upon the setting of VR3
it is possible that rotation of VR4 will cause the
oscillator to go into saturation towards either
extremity but this is not important at this stage and
will be dealt with during final setting up.

The next stage is to build the second oscillator
following the same general pattern and, having
established that it functions. begin the process of
matching the performance. The closest possible
matching of performance will be obtained if rela-
tively close tolerance components have been used
in the construction and, for this reason, 2 per cent
resistors have been specified throughout. In
particular it is prudent to obtain a matched pair of
integrating capacitors (C1).

BIASING

Firstly it is necessary to estabiish a value of
minimum bias on Q4 and QS5 which will support
oscillation. Due to the inherently close electrical
matching of the transistors on the 3046 the same
level of bias will result in current flows through the
transistors which are, for all practical purposes,
identical. In the prototype it was found that the
output of IC2 was at +2:74V referred to the OV
rail for an oscillation frequency of 0-2Hz.

Set VR4 to its minimum position and adjust VR2
until the output voltage on IC2 (both oscillators)
reaches +2:74V as above. Monitoring the integrator
output waveform on both oscillators at the same
time, if possible, adjust VR3 on Q4 and QS5 with the
greatest care so that both oscillators are running
at the same frequency—the exact rate is not critical.
With VR4 still at its minimum setting apply an
external contro] voltage to R10 on both oscillators
at the same time having first broken the temporary
link connecting R10 to the OV rail. A fresh 9V
battery with a suitable potentiometer coupled across
its terminals is ideal for the purpose of providing the
control voltage.

Connect the positive end of the battery to the OV
rail and the slider of the potentiometer ‘to both
R10’s. With the slider hard negative monitor the
1973
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output frequencies of both oscillators, preferably
at the same time, and confirm that they are run-
ning at the same frequency which should be in the
region of 3kHz. Note that since the oscillators are
not phase locked a certain degree of drift between
them is almost inevitable and it should be the aim
to reduce the amount of drift, by adjustment of
VR3, to within | per cent or better of the frequency
being monitored. Thus for a frequency of 3kHz a
drift of about 30Hz would be at the limits of accept-
ability. Compare frequencies at various settings of
the potentiometer to ensure that the frequencies and
drift relationships remain stable over the full range.

OFFSETTING SATURATION

If, at the minimum setting, either or both oscil-
lators go into saturation due to the adjustments made
to VR3 it will be necessary to establish a slightly
higher bias point by re-adjustment of VR2 and then
repeat the whole of the setting up procedure so far
outlined. Careful adjustment will result in a pair of
oscillators which track the control voltages very
accurately. It should not be the aim to reduce the
drift between the oscillators to a very low figure as
the beat frequency introduced by a drift of 0-5 per
cent to 1 per cent will add interest and colour to
the sound when both oscillators are being pro-
grammed in harmony. On the other hand a very
low beat frequency can add quite unpleasant
characteristics to a sound. 2

When satisfied that the oscillators are tracking
over the full range of the control potentiometer the
control voltage measured at the output of IC2
should be plotted against the frequency of oscilla-
tion at various points in the range. Fig. 10.10 shows
the result of plotting the performance of the proto-
type oscillators. :

F.E.T. CHARACTERISTICS

Before beginning the assembly of the sine shaper it
Is necessary to determine the exact characteristics of
the f.e.t. which is to be used in the circuit. The two
operational parameters which require to be known
are the saturation current (l,gs) at zero gate bias
and the gate bias required to reduce the current
through the device to negligible proportions.
10.11a/b illustrates the methods of making the
measurements specified. If a variable voltage source

ME'
+
—_—0 -
. (a)

ME
5 Sem
1 10 -
ma kO n
I + o =

Fig. 10.11(a). Method for determining Ipss at Vgs=
O(b) method for determining Vgs when lps=0
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Fig. 10.12. Graph showing how Vand Ipss vary with
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is available it is preferable to use this in the source
drain circuit rather than the divider arrangement
illustrated and thereby gain the benefit of greater
accuracy in the measurements.

The first stage is to measure the ;g at zero gate
bias. With the variable voltage source at zero volts
and the milliammeter on the ImA range gradually
increase the voltage setting, plotting, at various
stages, the current/voltage relationship.

The point which is of interest is that at which
further increases in voltage result in only a very
small increase in current through the device. The
voltage at which this phenomenon first occurs is
known as the pinch-off voltage (V) and should be
carefully recorded. After the pinch-off point has
been reached the voltage may be increased quite
significantly with very little increase in current until
the avalanche breakdown region is reached. At this
point the current through the f.e.t. will increase
hugely and almost instantaneously and result in the
destruction of the device. Hence the requirement to
plot the measurements very carefully and note the
point at which V,, is reached. )

Fig. 10.12 shows a typical family of curves for
any one f.e.t. and depicts the way in which the pinch-
off voltage reduces as the gate bias is made progres-
sively more negative with respect to the source. The
next measurement to make therefore is the point at
which the current through the f.e.t. reduces to negli-
gible proportions and the set-up for doing this is
illustrated in Fig. .10.11b. Having made the connec-
tions shown and with the 10 kilohm potentiometer
wiper at the positive end of its travel adjust the
variable voltage source so that the meter is indicat-
ing the I;gs. At this point gradually advance the
wiper and note that the meter reading reduces in
proportion, Switch to a lower range on the meter
as required and advance until the reading is zero.
At this point carefully measure and note the voltage
across the gate/source of the fe.t.

The value of resistor R22 in the sine shaper is
calculated on the basis of the readings above in the
following way:—

Vo

R22=
2.1pss
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Fig. 10.13. Showing the effect on the sine shaper out-
put waveform of adjustment of VR6 and VR7(a), VR6
too low (b), VR6 too high (c), VR7 too high (d), VR7
too low

The V, in the above calculation refers to the value
of gate/source voltage at which the current through
the fe.t. is zero. The value of the resistor will
depend on the actual characteristics of individual
fe.t.s but would normally be expected to be quite
small. In the prototype, for example, R22 was
180 ohms in one shaper and 270 ohms in the other.
The value of VR7 should be chosen to provide a
fairly wide margin of adjustment over the calcu-
lated value of R22 and in most cases a 500 ohm
preset would be satisfactory. '

ASSEMBLY

Having completed the above measurements the
sine shaper can now be assembled. Bear in mind
that f.e.t.s can be rather tricky to handle and it is
a wise precaution to solder all the other com-
ponents in position before actually inserting and fix-
ing the fe.t.

Setting-up the sine shaper consists of adjusting the
values of VRS, 6 and 7 to provide the optimum
sine wave. With power on adjust VR4 so that the
oscillator is running at about 3kHz and monitor the
output of IC7. The preset adjustments should be
made with reference to Fig. 10.13 which illustrates
the various waveform characteristics associated with
these controls.

If a sine-wave oscillator is available it is helpful
to compare the output of the shaper with a
“genuine” sine wave of the same frequency. The
scale of the waveform on the oscilloscope screen
should be as large as possible for this purpose. This
latter procedure was carried out with the prototype
shapers and resulted in a sine wave output having
a total harmonic distortion of only 1 per cent. A
wave analyser or distortion meter if available could
enable a higher purity sine wave to be obtained.

Next month: Envelope shaper, mixer networks and
analogue memories for the keyboard unit.
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THERMOMETER 8

measuring

A temperature
with many applications

device

HENRY S RADio ;_//77-

HE electronic thermometer has

been proposed in various
forms, usually associated with a
thermistor detecting element. This
latter is a resistor the value of
which changes with changes in
temperature, hence the name from
thermal resistor.

However, whilst capable of pro-
viding an indication with fairly
simple circuitry, this device s
basically non-linear, the change in
resistance for a given change in

COMPONENTS . . .

Resistors

R1  22k()

R2 1-5k{2

R3 1-5k(2

All 10°% 3IW carbon

Potentiometers

¥g; ;gﬁi skeleton presets
Diodes

D1 1N914 (or 1S914 or other
silicon diode)
D2 BZY88 (56V) Zener diode

Integrated Circuit
IC1 741 Operational Amplifier

Miscellaneous

ME1 0-1mA Meter (see text)

Veroboard (free with this'issue)

Total cost (excluding meter)
about 95 pence.

Meters are available from about

£2-50.

temperature is not the same for
all temperatures.
There is a much smaller and, in

linearity terms, more accurate
device readily available, the
forward - biased semiconductor
diode.

Diode Probe

It is admitted that the range
over which a small silicon switch-
ing diode can be used in tempera-
ture terms is limited to the area
which will not damage the device,
namely from around —60°C to
+180°C. In addition, the variation
of resistance and thus voltage
across the diode is very small for
a change in temperature of 1
degree C, in the region of 25 to
3:5mV.

Thus the change needs to be
amplified in some way if it is to
be useful.

The advent of cheap integrated
circuit amplifiers has provided the
answer to that problem and the

operating range of these diodes
is quite sufficient for most applica-
tions.

Circuit

A number of alternative
approaches offer themselves for
use here. One could use the
" bridge ” method with the measur-
ing diode set up in a bridge circuit
and the amplifier looking at the
bridge signal.

However, a simpler approach is
to use the amplifier as a differential
amplifier which can compare two
input voltages, one due to the
diode and the other variable in
order to select the point at which
the scale of the instrument starts.

Such a circuit is shown in Fig. 1,
where the diode D1 is connected
to vary the inverting input of the
operational amplifier whilst the
non-inverting input is set by

the potentiometer VR1. The choice
of inputs is required to give an
increasing

output voltage for
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VR1

or its holder if one is used as in
the prototype, and one to separate
the output from VR1.

As can be seen, pins have been

used to bring out the battery, input
and output connections but of
course wiring may be connected
directly to the board if desired

Ict

Applications

A circuit of this type can be
used anywhere it is necessary to
measure and control as a result of
light variation. A side light control
for a car is a typical idea. Other
automotive applications include

light actuation of a garage door,
car light failure alarm and perhaps
even a burglar alarm.

Simitarly in the home there are
many applications starting off with
things like a burglar alarm, light
switches to turn house illumination
on after dusk both for convenience
and security and the like.

In technical areas devices of this
sort can be used as object coun-
ters on a production line, as end-
stops for limiting machine travel,
as automatic door openers and so
on.

Dependent on the light resistor
used the equipment will be sensi-
tive to slightly different areas of
the visible light spectrum but for
normal visible light work most types
will suffice including the well-
known ORP 12 and its brothers
from Mullard.

"[

HE touch switch has many
household, commercial and
industrial  applications.  Specific

examples in each area are intru-
sion alarms, opening supermarket
doors and safety devices for
machine operators.

In principle, simply touching a
wire or metal plate will cause a
relay to operate. To fulfil this the
intermediary  circuitry must be
sufficiently sensitive to detect the
very small noise currents provided
by the hand.

Timer Chip
Touch switch circuits usually
consist of cascaded amplifier

stages (f.e.t. or bipolar). Construc-

DUGH
SWITGH

Multi-purpose switching by touch alone

tion of these for a beginner can
be irksome and the results dis-
appointing through spurious trig-
gering, a common conditfon with
these circuits

A convenient and economic
package which can be simply
adapted for this role is the Sig-
netics 555 timer integrated circuit.
Although this is usually used to
providé accurate delay periods
from microseconds to hours it will
suit our purpose to use this facility
to provide a variable period latch
for the relay.

Input sensitivity is extremely
high and the chip has a useful
relay drive capability so that any
relay coil operating in the 6-9V
range and up to 200mA.

Simple Circuit

The first thing that one notices
in looking at the circuit of Fig. 1
is its simplicity and economy in
parts which makes for easy
construction.

Since the internal functioning of
the 555 was more than adequately
covered in the June 1973 issue it
will suffice to say that the circuit
operates as a sensitive monostable.

In the quiescent state, that is
with no hand applied to the touch
plate or wire, battery drain is about
7mA none of this being taken by
the relay. When a hand is applied
relay coil current flows and the
contacts close for a period deter-
mined by the timing constants R1
and C1.
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For the component values shown
the time is around 3 seconds but
longer delay periods can be
achieved by increasing the value
of C1. With the resistor given delay
periods in seconds for a particular
capacitor can be approximated by
the simple equation t = 9C, where
C, Iis in microfarads. For a delay
of an hour you would, for example,
need a 400uF capacitor but leak-
age would no doubt affect this
estimate. A practical limit for very
long delays would be about
10,000uF.

Triggering
_ The current required at pin 2 to
activate the circuit need only be
half a microamp which indicates
the extreme sensitivity. Unfortun-
ately this can create problems of
backlash  triggering  particularly
with inductive loads. This s
obviated by the inclusion of R2
The transient suppressing diode
protecting the chip can in fact be
any switching diode.

Touch Off .
There are times when a touch
on/touch off switching facility
might be required as with say, a
bedside night light. For this do

COMPONENTS . . .

Resistors
R1 82MQ
R2 2:2MQ2
Al 10% 3 watt carbon

Capacitors
C1 0-33uF polyester
text)

Integrated Circuit
IC1 NE555V (Signetics)

Diode
D1 0A47

Re

(see

lay
RLA 6V 4100 coit (type 912
R.S.)

Miscellaneous )
Veroboard (free with this
issue), 9V battery

R1 R2
82 22
M MO
1+
e
L2185 ‘ "
{ 6 2 Touch -
NE 355V _H
- I‘g: plate
TIYY ; .
+
(4] Dt
—l R 0
T [13 1 Relay control
contacts
Fig. 1. Circuit of the touch switch
e b
© indicates cuts in copper track
-—s-direction of track
000 00O0O0OD0O0O0O0O O Of0
”
1B
o
J Relay
control
N ﬁconmcts
O
o
-ve +ve
Bt
Fig. 2. Component layout and wiring on Veroboard
not connect pin 4 to the supply The 8 pin d.i.p. socket was

line but to another touch plate. A
simple method of providing two
adjacent touch plates is to join
equal numbers of copper strips on
a largish piece of Veroboard and
simply wiring each ‘plate” to the
appropriate 555 pin.

Construction

The components are easily
mounted on the sample Veroboard
as in Fig. 2. Cuts to be made in
the copper underside are also
clearly shown.

included as it simplities any future
need to remove the chip either
through damage or for use in
another project

Other Relays

The delay periods provided by
the timing component are almost
independent of supply voltage.
Since the 555 can be operated
between 45 and 16V the supply
rail can be lifted to accommodate
other relay drive requirements but
this should not exceed 16V and
200mA.

Ll
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| By F Jf MORRIS B.Sc.(Ena). A.C.G.l.

APID, often startling, developments which have
been made in the field of telecommunications
owe much to the application of electronics. But elec-
tronics are, of course. contributing to the advance of
other forms of human communication. Take, for
example, one of the most traditional communications
systems of all—the letter post. Electronics have an
essential role in the multd-million pound plans to
automate Britain’s postal service.

THE NEED FOR AUTOMATION

The need to automate the postal service is impera-
tive for two major reasons. First, to reduce the
service's dependence on manpower (75 per cent of all
Britain’s postal costs are for labour) and secondly to
maintain traditionally high standards while meeting
the demands of today's fast moving world.

Since each of the 35 million letters the Post Office
handles every working day in this country may have
to be sorted up to eight times during its journey there
is clearly ample scope for mechanisation and, helped
by electronics, much has already been achieved.
Electronics systems are enabling machines to select,
stack and sort letters automatically at speeds far
higher than even the most skilful postman-sorter.

The key to automation is the British postcode
system, of its kind the most advanced in the world.
Postcodes have been developed as the answer, or at
least a supremely effective compromise, to the so far
insuperable problem of total automation through
machine-read addresses. Research is progressing but
apart from the obvious difficulties with machine-
reading of handwritten addresses it will still be many
years before even typescript addresses can be read
reliably without unreasonable restrictions on inks or
type faces.

The postcode, however, by expressing an address
in a machine language, easily keyed and translatable
electronically, enables a high degree of automatic
sorting to be introduced with present technology.
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THE PRESENT SITUATION

Fully mechanised sorting offices are now operating
at 12 centres in Britain and the eventual total will
be around 100. Progress and the eventual success of
the system depend on two factors—the completion
of the programme to give each of Britain’s 20 million
addresses its own postcode; and the subsequent use
of the postcodes by the public. In fact, postcoding
of the country will be completed by August this year
and while use of existing postcodes is rising steadily
the importance of maximum use will become clear
from the remainder of this article.

THE POSTCODE

The postcode is familiar to most people but the

reasoning behind its planning and form is not so
widely known and its explanation is appropriate
here. .
In fact the principle is simple. Each code consists
of between five and seven alpha-numerical charac-
ters. The first one or two alphabetic characters in the
code refer to one of 121 main towns or code centres
in the UK (e.g. S for Sheffield, IP for Ipswich, LS for
Leeds). A number following the alphabetic characters
in the first or “outward” part of the code represents
a sub-division of the area (e.g. IP3, IP7, IP17). These
districts are geographic units similar in concept to
the familiar London postal districts, such as SEI.

Each district is sub-divided into smaller areas or
sectors which are again geographic units, repre-
sented by the first character or “inward” part of the
postcode (e.g. IP3 9--, LS8 5--, etc.). Finally, the last
two characters of the postcode give information
about a street, part cf a street, or, in the case of
larger firms, a single address.

Thus a complete code in the case of part of a
street in Ipswich for example reads IP3 7PS with the
final two letters. PS, pinpointing that part of the
street—usually between 15 and 20 addresses.

INITIAL SORTING

During initial sortation specially trained operators
at postcoding desks equipped with electronic key-
boards read each code and print onto the envelopes
a series of code marks. The complete code is trans-
lated into a pattern of up to 28 marks and printed
in two rows of 14, The code marks are virtually
invisible to the naked eye but glow blue under uitra-
violet exposure (see Fig. 1). The glow remains*for a
time after the ultra-violet light has been removed and
this after-giow is detected by a photo-multiplier tube
and the pattern recovered.

The pattern is next translated electronically to
decide into which of 144 sorting boxes the letter is
to be deposited by the machine. Once the postcode
has been transcribed at the coding desk repeated
exposure of the code marks and subsequent reading
allow fully automatic sorting of the letter during its
journey until it reaches the postman who is to take
it on his delivery round.

FOUR PROCESSES

While looking in closer detail at the electronics
behind the coding desk and the automatic sorting
machine it is necessary to follow in sequence the

*Post Office Mechanisation Branch
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four processes which a letter goes through from
being received in the sorting office and being slotted
automatically into its sorting box on the machine.
The first two processes—segregation and facing—are
preparatory to the final two—coding and sorting.

When letters arrive in a fully mechanised sorting'

office those which can be handled by automatic
sorting machinery must be segregated from those
which cannot. A wide assortment of letter shapes
and sizes are found in every mail collection and
those that are too unwieldy or thick must be culled
from the letter stream before being allowed to pass
into and possibly jam, or severely damage, the auto-
matic sorting equipment,

The letters pass through a series of ingenious pro-
cesses—rotating slatted drums, tilted conveyor belts,
spaced rollers—which between them allow the un-
suitably sized letters to slip from, or be plucked out
of the stream, collected and then sorted by hand.
The remaining letters are stacked automatically and
passed to the next machine—the automatic letter
facer (ALF). This is the first of the automatic sort-
ing stages to employ electronics (see Fig. 2).

AUTOMATIC LETTER FACER (ALF)

The job of ALF is to arrange the letters so that
they face the same way (the stamp upwards) pre-
paratory to the stamps being postmarked or can-
celled. Additionally ALF separates First and Second
class letters so that the former may be sorted later.

While the operation of letter sorting machinery
relies on the glow picked up from the code-marks
printed onto the envelopes at the coding desk, ALF
relies on a similar glow effect but obtained from
the stamps themselves. Each stamp is surfaced with
bars of phosphorescent material. The number of bars
differ according to the value of the stamp. This
enables the machine to detect if a stamp is present
on the envelope, its position and whether the letter
is being sent First or Second class.

ALF first strips letters off the feed stack and
accelerates them along a series of rollers to obtain
a stream of letters with a small gap between each
one. The letters then pass under the first of two
arrays of ultra-violet (UV) lamps which causes the
phosphor on the stamps to glow. The glow con-
tinues after the letter has left the UV section and
passes under two photo-multiplier tubes.

One of the tubes scans the top section of the letter
face (which was exposed to the UV) and the other
tube looks at the bottom of the face. In the dark
only a tiny current flows in the multiplier but the
glow from a UV “excited” stamp boosts the current.

The change in the current is detected and if a
stamp is “seen’ at either end of the letter face the
letter is allowed to pass on. If no glow is picked up
ALF assumes that the letter is facing the wrong way
up and routes the letter through a twisted belt section
to turn the letter over.

Now, all facing the same way, the letters pass
under a second series of UV lamps and photomulti-
plier tubes. This time the number of phosphor bars
on the stamps are noted and the letters identified as
First or Second Class. At this stage, also, underpaid
letters and those bearing no stamps are spotted.

ALF actually sorts letters into five boxes (can-
celling their stamps on the way) of which two are
for First Class, two for Second Class and the fifth
for underpaid letters. Pairs of boxes are needed so
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Fig. 1. A typical postcode pattern. The dots
imprinted at the coding desk are normally
almostinvisible to the naked eye and have been
outlined here

that letters with stamps in the leading position can
be separated from those with stamps in the trailing
position. The operator who unloads ALF correctly
combines these two stacks before passing them to
the next stage, the postcoding desk.

CODING DESK

The Coding Desk, with the help of an operator,
provides each letter with its pattern of UV sensitive
marks translated from the postcode. Where letters do
not carry a postcode the operators imprint a code
giving the post-town destination of the letter which
enables initial automatic sorting to go ahead. But
without the complete information which the correct
postcode provides these letters must pass through a
second. coding desk to identify the delivery street

Fig. 2. Inside an automatic letter facing machine
(ALF) which arranges letters so that they face
the same way and the correct way up in the
sorting office. ALF also separates first and
second class mail and cancels the stamps,
dealing with up to 20,000 items of mail an hour
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Fig. 3. Letters passing through a postcoding
desk operated by a specially trained postman

when they arrive at the delivery sorting office. The

full potential of the postcode is therefore missed and
hence the importance of using the postcode wherever
it is known.

The coding desk presents each letter at a display
“window™ facing the operator who is seated at a
keyboard (see Fig. 3). The operator, who is a
specially trained postman, types out the postcode on
his keyboard which converts each character into a
different pattern of binary signals on six wires.

Fig. 4. A medium speed Letter SortingMachine
with 144 selection boxes. These automatic

machines read the first half of the postcode
and sort the letters to their office of destination.
At this office coded letters are again automatic-
ally sorted by machines which read the second
half of the code and sort for the appropriate
delivery postman
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ELECTRONIC TRANSLATOR

The signals, from each coding desk keyboard are
sent to an electronic translator which contains a
memory store of the patterns sent out from the key-
boards. The translator recognises when the operator
has completed a postcode and converts it into a
pattern of 28 binary digits (bits). This 28 bit answer
is then transmitted to the coding desk. Once this
answer is received the coded letter is moved on to
the print position.

Because the code marks are indelible the letter is
held for a time in a cancel position so that the
operator has time to correct any mistake before the
irrevocable printing step is taken.

The information received by the translator on the
code pattern to be printed applies to the letter held
in the “cancel” position and must be remembered
until the letter is printed. Thus two translations must
be stored in the desk and kept in synchronisation as
the letters pass through. From being first presented
in the display window to printing the average time
the letter spends in the coding desk is two seconds.

After printing, the letter is ejected and collected
and stacked automatically before being passed
through the sorting machine. (In delivery offices post-
coded letters arriving from other offices have already
been through the coding desk stage at the previous
office and are simply sorted automatically down to
street or single address level. Here the last part, or
“inward” code is used).

THE LETTER SORTING MACHINE

Like the coding desk and ALF the sorting machine
(see Fig. 4) is fed letters in stacks and has first to
separate them into a stream of spaced letters. They
are then passed under UV lamps to generate the
glow from the imprinted code-marks which are
detected by the code-mark reader.

In the reader the row of marks on the letter pass
a narrow slot behind which is a photo-multiplier
tube which “recognises” each mark it sees by the
increased current caused in the tube. The coded
marks are read and stored in the sorting machine’s
memory. The code is fed into a second electronic
translator which returns a 15-bit pattern identifying
the box to which the letter should be routed.

ROTATION

The machine continues to store the translation
and passes it on in stages for every two inches of
letter travel. About three feet after passing the code-
reader the letter is rotated through 90 degrees to
travel the remainder of the machine with its longest
edge forwards.

Just before the right-angle rotation a photo-electric
beam is broken to give an exact positional reference
of the letter within the machine. The original code-
mark translation continues to be passed on its stages
while the machine keeps track of the letter. When it
arrives at the appropriate sorting box the box is
opened and the letter has been sorted.

If the sorting machine is being used for outward
mail (that is letters which are to go on to another
sorting office) the letters are taken from the boxes,
bundled and sent on by road or rail in the normal
way. If the machine is sorting letters which are to
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be delivered in the sorting office area (inward mail)
the letters are taken from the boxes and prepared for
actual delivery by the postman on his round.

SYNCHRONISATION

All three of the machines described in this article,
"ALF, the coding desk and the sorting machine, must
perform the required operation on each letter pass-
ing through the machine at the correct relative time.

To achieve this on the sorting machine and ALF
it is necessary to pick up a signal to keep the elec-
tronics in synchronisation with the machine and
hence the letters moving through it. This is achieved

\____TIMING PULSES

DATA L

—=t | 0 O[O0 070 0t o0

| 2 3 4 5 6 7 8

OUTPUT

Fig. 5a. Diagrammatic representation of a shift
register. The timing pulses cause the data

held in each of the bistables to be shifted one
place to theright

Letter Drive Rollers

Fig. 5b. After eight shifts the letter will have
reached the franking roller and a logic 1 in
position 8 of the shift register causes the stamp
to be cancelled -

by shining a light beam through a series of holes
drilled around the perimeter of a wheel driven by
the machine’s transport belts) A phototransistor is
illuminated by the beam whenever a hole passes. The
current changes in the phototransistor are detected
and used to generate timing pulses which step data
through electronic models of the machines and hence
control the letter flow.

All the control functions of the machines follow
a simple scheme. Somewhere on the machine some
characteristic of the letter is inspected and the signals
generated are converted to logic voltages. From this
information a decision is taken as to which of a
number of operations the letter should undergo.
However the alternative operations may be carried
out some distance down the machine and it is neces-
sary to keep track of the letter and its data until the
point of operation is reached.
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SHIFT REGISTER

This letter tracking is achieved by storing the data
in a shift register and moving it one place down
the machine for each timing pulse received. Thus on
the sorting machine and ALF each stage of the shift

. register represents information associated with a

leftt%r lwhose leading edge is in a particuiar 2in length
of belt.

At some later stage on the machine, where the
operation has to be carried out, the associated shift
register stage can be looked at electronically to
detect when the letter is present and then indicate
the operation. The- word carried down the shift
register varies in complexity from a single bit on
part of ALF indicating whether or not a letter has
to be turned over, to the 15 bits identifying the
sorting machine outlet.

The Shift Register has a vital role to play in
postal machines; repeatedly information is collected
some distance from the position where action is
taken on it. )

In simple terms, let the figure represent an 8 stage
shift register which represents the occupancy of
16 inches of a machine’s transport belts. When no
letters are present all the stages of the shift register
are at logic “0” (Fig. Sa). A photo-electric eye

-detects the leading edge of a letter and marks the

first stage of the shift register at logic “1” so it now
reads 100 000 00. Each timing pulse from the
machine passes the information on stage down the
register. So, after 7 pulses, stage 8 alone will be
marked 000 000 Ol if no more letters have entered
this section of belt.

A logic circuit is used to detect stage 8 being
switched to logic “1” and causes the franking roller
(14 inches from the photoelectric eye) to operate,
cancelling the stamp (Fig. 5b).

Shift registers can be made to carry much more
information and this need not all be collected at the
same time.

ELECTRONIC CIRCUITS

From the “‘job descriptions” of the machines in-
volved in automated mail handling it is clear that
they rely heavily on electronics for both machine
timing control and data storage.

All the electronic circuits required are constructed
from components soldered onto small plug-in printed
circuit boards. The components used—silicon planar
epitaxial diodes and iransistors, metal oxide resistors
and polystyrene capacitors—are all highly reliable.
However reliable, of course, some failures are
inevitable, in which case a new circuit can readily be
inserted in exchange. .

Many thousands of these circuits are in use by the
Post Office throughout the country. Although more
than a hundred different circuits have been developed
for various tasks, perhaps a dozen commonly-used
circuits form some 90 per cent of the total.

DIGITAL LOGIC

Most of these common circuits are digital logic
circuits requiring inputs of either +6:6 volts (logic
“0™) or 0 volts (logic “1) and giving outputs at the
same levels. Some of the circuits, however, have to
interface between the logic system and the electro-
magnetic devices used to control the machine. One
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of these gives a logic output when the current in a
phototransistor exceeds a certain level; another has
to apply voltage to a load device (which could be a
diverter or print pin solenoid) whenever its input is
at 0 volts. However, not all circuits operate with
logic levels at either input or output.

DOLLILOG

The range of logic circuits is often referred to as
“Dollilog”. This name derives from *“Dollis Hill
Logic™ after the PO Research Station at Dollis Hill
where the system was developed.

Some of the more common Dollilog circuits are
described briefly in the following paragraphs together
with some ideas on how they are used.

+12 +6
Ao—Ppit— % i
so—Ppf—4
OX
co—pf—
Z

-6

Fig. 6. Circuit diagram of a three input NAND
gate used in the Dollilog system

NAND GATE

The diagram (Fig. 6) shows a three input NAND
gate. The output (x) of this circuit will be at the
logic “0” voltage (466 volts) only if all three of the
inputs (A, B and ) are at the logic “1” voltage (0
volts). In this case the transistor will be cut off.

1f any one of the inputs is at the logic “0” voltage
the transistor will be saturated and the output will
be at the logic “1” voltage.

The NAND gate can be used to detect when several
different conditions occur simultaneously and cause
some process to be carried out.

Other logic circuits are used, one of which only
gives the logic “1” output voltage when all three
inputs are at logic “0”, this being a NOR gate.
Another circuit gives a logic “1” if both inputs are
the same.

SCHMITT TRIGGER

The Schmitt trigger has two outputs which are
never the same. The outputs states interchange when
ever an input voltage exceeds one threshold or falls
below another.

POWER AMPLIFIER

The power amplifier’s output transistor will be
saturated whenever the input to the circuit is at logic
“}”. The usual circuit can control loads of up to
25 watts although other high power versions exist.
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BISTABLE MULTIVIBRATOR

The bistable multivibrator is another circuit which
has two outputs which are always opposite. The out-
puts are switched by pulses applied to “set” and
“reset” inputs. Bistables can be used to store
information.

SHIFT REGISTER

Shift registers are arrays of bistables with a com-
mon clock input which can be pulsed to step data
along the register.

NEW TECHNOLOGY

To some readers, these circuits will look a little
dated. To some extent this is true; it must be
remembered, however, that the system has proved
satisfactory in use. The Post Office has to consider
any change on this scale very seriously. Various
factors have to be considered such as replacement
cost, the cost of training maintenance engineers in
any new system and the compatibility of any new
equipment with the old.

At present, many new techniques are being tried
and tested. The coding desk keyboard contains a
number of DTL integrated circuits while the new
memory which will replace the sorting machine’s
original mechanical memory is being developed
using MOS integrated circuits. A new translator uses
small general purpose computers rather than speci-
ally built electronic circuits. At present, however,
only the relatively cheap keyboard, where size is
critical, uses integrated circuits in a production item.

*
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IN THE NOVEMBER ISSUE —
AN 8 PAGE SUPPLEMENT

on constructional methods. Shows how
circuits can be built on various types of
circuit board, etc.

Using the supplement as an introduc-
tion almost anyone can build any of the
featured projects:

% 4 Band T.R.F. Receiver—covers
three short wavebands plus the
normal medium wave—easy to build
using ready wound coils throughout.

% Gas Alarm—simple detector and
alarm for combustible gases and
vapours and smoke.

% Three By Three Game—a novel
game for two players.

EVERYDAY ELECTRONICS the "companion
magazine to PRACTICAL ELECTRONICS.
November issue on sale Friday, October

k19 — order your copy now.
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The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£24-95!......

The Cambridge - new from Features of the Sinclair
Sinclair Cambridge

The Cambridge is a B ; ‘ *Uniquely handy package.
new electron?c 7 M/;,l,,/,//f & 42"x2"x 35", weight 35 oz.

f A Trr

¥Standard keyboard. All you
needforcomplex calculations.
¥Clear-last-entry feature.
¥ Fully-floating decimal point.
¥Algebraiclogic.

% Four operators (+, —, x, =),
with constant on all four.
#*Constant acts as last entry

in a calculation.
#*Constant and algebraic
logiccombinetoactasa
limited memory, allowing
complex calculationsona
calculator costing less
than £30.
*Calculatesto 8
significant digits, with
exponentrange from

calculator from Sinclair,
Europe’s largest
calculator manufacturer.
It offers the power to
handle the most complex
calculations, ina
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price —and by building it
yourself you can save a
further £5-50!

Truly pocket-sized
With all its calculating
capability, the Cambridge

_ ] 10°t010™.
still megsuresﬂjust ¥Clear, bright 8-digit
43" x2"x 14" That means display.

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

Easy to assemble

All parts are supplied — all you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any
queries or problems.

The cost? Just£27-45!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 - so you're
saving £5-50 ! Of course we'll be happy to
supply you with one ready-assembled it

you prefer —it's still far and away the best
calculator value on the market.

¥ Operates for weeks on
four U16-type batteries.
{MN 2400 recommended.)
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The kit comes to you packagedin a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.

4. Thick-film resistor pack.

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

6. Printed circuit board.

7. Keyboard panel.

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

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book - free!

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

But if you wantto get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

How ? It's all explained in this unique
booklet, written by aleading calculator
design consultant. Initsfact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
outcomplex calculations like :

Logs Sines Cosines
Tangents Reciprocals nthroots
Currency  Compound

conversion interest

and many others ...

sSirciEir

Sinclair Radionics Ltd, London Road,
Stives, Huntingdonshire

Reg. no: 699483 England

VAT Reg.no:213 8170 88
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A complete kit!

Why only Sinclair can make you this offer

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

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

It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit!

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

The Sinclair Cambridge is fully guaranteed. Return yourkit within 10 days, and
we’ll refund your money without question. All parts are tested and checked before
despatch — and we guarantee a correctly-assembled calculator for one year.

Simply fillin the preferential order form below and slip itin the post today.

Price in kit form: £24-95 + £2-50 VAT. (Total: £27:45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)

W S I N S I S A S SR S S S S R S S .
PE/11/73
To: Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire, PE17 4HJ

Please send me Name
[Ja Sinclair Cambridge calculator kit at

£24.95 + £2-50 VAT (Total : £27-45) -
[[aSinclair Cambridge calculatorready I
built at £29-95 + £3-00 VAT
(Total: £32:95) — s =
*|enclose chequeforf , made
out to Sinctair Radionics Ltd, and
crossed.

*Please debit my *Barclaycard/Access
account. Account number

PLEASE PRINT
N R S N N S S I S S SRR B SR SN SRR SR N

*Delete as required.
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Fig. 1. Block diagram of a four digit calculator using the C554 integrated circuit
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Fig. 2. A more complete circuit diagram showing l.e.d. seven segment display with
all the necessary driver transistors. All voltages are with respect to the Vge line
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DEVICES

... APPLICATIONS

FOUR DIGIT MOS CALCULATOR 1.C.

IT SEeMS only a short while ago that we were all
impressed by the technology needed to put a com-
plete calculator on one chip, yet already General Instru-
ment  Microelectronics have developed a second
generation M.O.S. calculator integrated circuit. The main
advantage of the new device is greatly reduced power
consumption, this bteing made possible by reducing the
necessary supply voltage from 25 volts to 15 volts.

The new calculator i.cs, type C550 and C554, enable
either eight (C550) or four (C554) digit calculators to
be built. The reduction in power supply voltage is made
possible by the use of new materials. The new process
1s called General Instrument Advance Nitride Tech-
nology (GIANT). Reduction of power supply voltage
reduces chip consumption to a mere 150mW.

FOUR DIGIT CALCULATOR

Since eight digit calculator i.c.s are most widely used
the more unusual four digit i.c. (C554) will be described.
This calculator needs only a four digit display so is
much cheaper and probably just as useful as the eight
digit type.

Fig. 1 shows the block diagram of a calculator built
around the C554. All switches would be contained on
a keyboard. Some of the connections to the i.c. are used
both as inputs and outputs, this being done to keep the
pin count down to 24. The i.c. is driven by an 80kHz
clock generator.

The i.c. generates a strobe pulse at pin 23 which is fed
to all the keyboard contacts except the interchange
(INT) switch. If any of the keyboard contacts are closed
during the strobe pulse then the appropriate input will
be fed to the i.c. The strobe pulse only occupies a very
small proportion of the total clock period, the rest
being used to display the output.

DISPLAY

A multiplexing system is used for the output whereby
each of the four digits is selected in turn. A seven
segment output is generated on the same lines used as
numerical inputs (pins 6 to 12) as well as decimal ndint
information. The display can be any seven seg-
ment type such as le.d.. liquid crystal or hot filament;
the driver (interface) circuit is the only thing that needs
changing.

Fig. 2 shows a more detailed circuit diagram using
l.e.d. seven segment displays and single. transistor drivers.
The 220k(} resistors are needed because the MOS output
transistors are “open drain” types. All voltages are
specified with respect to the V,, level. The 560}
resistors are simply to limit the current through the
l.e.d.s and the 4-7k{) resistors are to limit the transistor
base current.

INTERCHANGE SWITCH

One point that has not been so far explained is the
interchange switchh labelled INT. The C554 has been
described as a four digit device in that it only displays
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four digits at a time but, in fact, it can accept up to
eight digit inputs and produaces an eight digit output. The
interchange switch interchange: the two sets of four
digits so that more accurate answers may be obtained if
desired. The l.e.d. shown indicates which of the groups
is being displayed. The decimal point appears in which-
ever group is appropriate: if the decimal point does
not occur in the group being displayed 1t will be
obvious as all the decima! poirts on all four digits will
be illuminated.

As mentoned earlier the C354 needs a 15V power
supplv and an 80kHz clock input. Both of these needs
can be satisfed with the circuit shown in Fig. 4. An
oscillator generates the 80kHz clock pulses and its out-
put is fed to a regulator which gives 15V at up to
10mA.

USING THE CALCULATOR

The C3i54 can perform zll the normal arithmetic
operations: addition, subtraction, multiplication and
division. The true sign of answers is given if the result
is negative the minus sign replacing the most significant
digit so that only three digits are available.

There is a single CLEAR key which can be used to clear
either the complete calculator or the last entry. If the
depressiom of the CLEAR hey is followed by pressing a
function key. only the last enmtry will be cleared; if a
digit key is pressed then the whole calculator will be
clearasd.

There is a CONSTANT [acility whereby a result of a
calculation might be stored to be used after the entry
of another number. The constant store can hold a
multiplier, divisor. subtrahend or addend.

_ - 4t0-9Y
"
¥ 35turns on
f W Mullard
i " FX249
ZNBS(?&?/ H >2mH
283904/ cLock
I—* 8cios___ T e
STopF . = ~15V @10mA |
15
4T00F oy
23504/ 22 22 9
BC108 T
| IN3905/
—Hg— | BCYN

: 1uf
39 68 2
kn kn kQ S ka

Fig. 3. A power supply and clock generator for
the C554 i.c. which is all that is needed to
cemplete the calculator in Fig. 2
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Fou_owa(; the circuit description last month the
construction of the semi-conductor Tester will
be described.

CONSTRUCTION

Most of the components are mounted on 0-15in
matrix Veroboard measuring 3§in X 14in. Breaks in
the copper strips should be made as shown in the
Veroboard layout of Fig. 7.

The positions of the components are shown the
reverse of Fig. 7, but the layout is not critical. The
resistors and capacitors are mounted first, remember-
ing to connect the electrolytic capacitor C6 (2uF)
the correct way round ie. +ve to +ve. The com-
ponent leads are fed through the Veroboard holes
and bent so as to lie along the copper strips. The
leads are then cut so that about O'lin of lead
remains on the copper strip, and then the leads are
carefully soldered to the strip.

The transistors and diodes are mounted last, care
being taken not to overheat the leads as this can
cause component failure.

BY J.H.PERKIN ,

Meter face

The meter face should be modified to include
all the numbers in Fig. 8. Letraset can be used for
this purpose.

Case and component interconnections

The case used was a 18cm X 15cm x 13-5cm
West Hyde MOD303.

The lettering on the front panel may be done
using Letraset. The components are then mounted
on the front panel and the connections shown in the
circuit diagram are made. Use a different coloured
wire for each connection link if possible for
simplicity.

Connect one male battery connector to a female
battery connector by 4in of wire for the battery
“jumper” lead.

VEROBOARD PANEL
Printed Circuit Supporting Bracket

The bracket used to support the Veroboard
panel may be made from aluminium sheet, 22 s.w.g.
being quite suitable.

10 s111=[5=i"—"

TO VR (TOP) =&

===3TO VR3 (BOTTOM}

=—==T0 VR¢ (TOP)
= +VE

Fig. 7. Layout of the components on the Veroboard panel
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Two holes should be made in the Veroboard panel
to align with holes made in the bracket.

The batteries are retained in the case in the proto-
type using one piece of lin wide elastic which
is 8:5in long. Each end of the elastic is secured to
the base of the case by a 4BA bolt, and nuts. The
feet supplied with the case are now stuck to the
base of the case. The test leads are made as shown
in Fig 9, each lead being about 60cms long.

TESTING

Testing may be accomplished as follows, the com-
ponents being tested are listed at the beginning of
each test to facilitate fault finding by beginners.

1. S3, Batteries, S1A, S1B, SIC, R9, D4, D5, 52A,

52B, 526, MEI, R14, S4. Socket leads C and E.

(a) Set METER switch to /,,, DEVICE switch to

PNP, and ON/OFF switch to ON: —meter should

indicate zero.

(b) Connect a resistor of approximately 50 kQ

between leads C and E:—meter should read

approximately 200uA.

(fsd. = 10mA).

(c) Depress F.S.D. + 20 switch: —meter should

read approximately 200uA.

(f.s.d. = 0'5mA). Release F.S.D. +~ 20 switch.

(d) Set DEVICE switch to NPN and repeat I(b)

and I(c).

(e) Connect lead C to lead E: —meter should read

approx. 10mA (fs.d. = 10mA).

(f) Set (METER switch to /, and repeat (e).

(g) Disconnect lead C from lead E : —meter should

read zero.

Switch OFF tester.

2. R1 to 6. R16, R21, R18, R17, VR2A, CI1, C2, C3,

Cé6, D3, D7, TR1 to TR4, SIF, S2A, 52C. Meter,

R7, C4.

Rear view of the front panel
of the Semiconductor Tester
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Fig. 8.

PL1 [REAR VIEW)

Fig. 9.

The modified meter face

LEAD LENGTH 60cm

Transistor, CSR and diode leads




Photograph of the components on the Veroboard panel

(a) set METER switch to h,,, DEVICE SWITCH
TO PNP, ON/OFF switch to ON:—meter should
read approx. f.s.d. If meter reading is somewhat
less than f.s.d. decrease value of R16, if meter
reading is greater than f.s.d. increase value of R16.
(b) Set DEVICE switch to NPN : —meter reading
should remain as in 2 (a). Switch tester OFF.

3. VRI, R15, R19, C3, R22, S1E, S2D, VR2B. R10.

(a) Connect a “working” transistor to the transistor
socket SK1 or the “Flying Leads” lead C to col-
lector, lead B to base, and lead E to emitter. Set
METER switch to 1., DEVICE switch to PNP
or NPN depending on transistor type, set SET I
to min, switch ON tester : —meter reading should
increase as SET 1. control is turned from min. to
max. Adjust SET /. so that the meter current is
2mA (f.s.d. = 10mA).
(b) Set METER switch to h;, and adjust h;, con-
trol: —it should be possible to find a position
where the meter deflection is a minimum. Switch
OFF tester and remove the transistor.

4. SIF, LP1, D2, R8, VR4, R20, VR3, DI, RIl,
S2A, R13, R12, S2C, S4, S2B, S1E, R22, S2D, D6,
R23, leads b.

(a) Set DEVICE switch to THY ZEN UJT V,
METER switch to THY GATE 1, turn SET 1 to
max. and SET V to min. short leads B and C,
switch ON tester and adjust SET V from min. to
max. : —meter reading should increase from zero
to approx. 3 f.s.d.

(b) Set SET V to min, depress and hold F.S.D. +
20 switch and adjust SET V for f.s.d., release
F.S.D. = 20 switch:—meter should now be 1/20
of f.s.d. Remove short between leads B and C,
switch OFF tester.

(c) Set METER switch to THY GATE V, switch
ON tester, adjust SET V from min. to max:—
meter reading should decrease from 12V to 0OV
(f.sd. is 25V).

(d) Set METER switch to THY HOLD 1, turn
SET I to min, short leads C and E, and increase
SET I from min. to max:—meter reading should
increase to approximately fs.d. when lamp LI
should be lit.

(e) Set SET 1 to min., depress and hold F.S.D. +
20, increase SET I control until meter reads f.s.d.,
release F.S.D. + 20:—meter should read 1/20
f.s.d.
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OPERATING INSTRUCTIONS
Transistor testing

1. Connect transistor to socket SK1 or to flying
leads, E to emitter B to base, C to collector.

2.Set DEVICE to PNP or NPN depending on
transistor type).

3.Set METER switch to [, switch tester ON—
meter shows /.., (f.s.d. 10mA). Operate F.S.D. +
20 if required.

4. Set METER switch to /.

S. Adjust SET /. control for required I, on meter
(f.s.d. 10mA).

6. Set METER switch to Ay,.

7. Adjust h¢, control for minimum reading. The A,

is indicated on A, scale.

Diode Testing

1. Connect to socket SK1 on to flying leads of tran-
sistor lead. E to anode and C to cathode.
2. Set METER switch to I,.
3. Set ' DEVICE switch to PNP, switch TESTER ON
met;.(r)o%hows forward current (f.s.d. 1I0mA) RF =
i
It (in mA) L
4. Set DEVICE switch to NPN—meter shows reverse
current
12000

Rp = Iz (in mA)
used if required

— 1200 (F.S.D. + 20 may be

Zener Diodes (0-10V)

. Connect diode to socket SK1 or to flying leads of
transistor lead. C to cathode E to anode, connect
lead B to lead C.

. Set DEVICE switch to THY ZEN UJT V.

.Set SET V to min.

. Set SET I to min.

.Switch METER switch to THY GATE V/V,
switch tester ON—meter reads Zener voltage (f.s.d.
= 25V).

6. Adjust SET I from min. to max. meter reading

should only change by a small amount. This

check gives a rough indication of the a.c. resis-
tance of the diode. (The current through the diode

Wb W
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at any point can be found by setting meter switch
to THY HOLD I, L.

Note that for Zener voltages in excess of 10V
it is necessary to insert a battery of known voltage
between the emitter lead of the Zener diode and
lead E of the tester, then Zener Voltage = meter
reading + battery voltage.

Thyristor Testing
. Connect the thyristor to SK1 or to the flying leads
of the transistor testing lead anode to E, cathode
to C, Gate to B.

2. Set SET V to min.

3.Set SET I to max.

4. Set DEVICE switch to THY ZEN. UJT. V.

S. %et METER switch to THY GATE I, switch tester

N.

6. Adjust SET V slowly clockwise noting the meter
current. When the lamp L1 lights (thyristor con-
ducting). Use FSD + 20 if required. Meter read-
ing to gate trigger current.

7. Set SET V to min.

8.Switch tester OFF then ON—lamp L1 should

extinguish indicating that thyristor has reset.
9.Set METER switch to THY GATE V—meter
indicates supply voltage.

10. Adjust SET V slowly clockwise—meter reading
slowly falls then suddenly drops to zero, note the
voltage (trigger voltage) at which the meter read-
ing suddenly falls.

Gate trigger voltage = Supply voltage —trigger
voltage

I1.Set SET V to min.

12. Set METER switch to THY HOLD 1, L.

13. Adjust SET I from max. to min. and note the
point at which the meter current falls to zero, this
current is the thyristor holding current. (F.S.D.
+ 20 may be used if required).

Unijunction transistor testing
1. Set DEVICE switch to THY, ZEN, UJT, V.
2.Set METER switch to THY GATE V, V.
3. Set SET V to min.
4. Connect unijunction to SKI on to flying leads
Base 1 to C, Base 2 to E, Emitter to B.
5. Switch tester ON.
6. Adjust SET V (noting decrease in meter voltage
reading until meter “kicks” when:—
decrease in meter voltage

maximum meter voltage

Intrinsic Standoff ratio =

Using tester as a Voltmeter
1. Set DEVICE switch to PNP.
2.Set METER switch to THY GATE U, V.
3. Connect voltmeter lead to voltage to be measured

Using tester as an Ammeter (fsd. = 100mA
or SmA).
1. Set METER switch to THY HOLD I, 1.
2. Connected current lead to current source (F.S.D.
+ 20 may be used if required).
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TRANSFORMERS

MAINS ISOLATING SERIE
Primary 120/240 Vo|tl Secondary l20/240 Volts Centre
Tapped and Earth Shield
ALSO AVAILABLE WITH 115/120v SEC WINDING
VA Weight Size cm. Pc& P
94

o
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PLEASE NOTE
NEW ADDRESS
| AS BELOW
I9 26
24-97
I53x I8 | 4125
AUTO SERIES
. Weight Size cm. Auto Tops
(Watts) lb oz
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TOTALLY ENCLOSED 1I5V AUTO TRANSFORMERS
11SV 500 Watt totaily enclosed auto transformer, camplete with
mains lead and two | 15V outlet sockets, £9-49, P & P 67p.

Also available a 20 Wart version, £2.02,P & P llp
LOW VOLTAGE SERIES (ISOLATED)

PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Ref. Amps. Weight Size cm. Secondory Windings P &P
No. 12V 24Y ib oz
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0-12-1 5-20-24-30V

Weight Size cm.
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50 vOLT RANGE
Secondary Taps
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60 VOLT RANGE
Size cm. Secondary Taps

x 6-7x 6‘|7 0-24-30-40-48-60V

EQUIPMENT TRANSFORMER
Ref. 238 PRI 240V Screen Sec, 3-0 3V. RMS at 200mA, Size cm. 2-8 x
2.6 x2-0. Weight 20z, £1-18. P. & P. 10p.
LEAD ACID BATTERY CHARGER TYPES
i Size cm.
oz
5 0x 61x 61
-0 3 < 77 | Please note, these
-0 x 9:6 x 86 punits do not in-
-0 X < 86 | clude rectifiers
50 125 I2 0 |40 02 V-8
All ratings are continuous. Standard construction: open with folder
tags and vacuum impregnation.
*Carriage via B.R.S
FULL SPEC. TRANSISTORS
BC107/108/109 12p each. | 2N3055 60p each | ADI61/162 60p pair
+mica and bushes | +mica and bushes

ELECTROSIL RESISTORS « AVOMETERS
PLEASE ADD 109 FOR V.A.T.

INCLUDING 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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TOUGH FIELD

It takes a lot of guts to take
on the big boys, especially in a
field as tough as mobile radio-
telephones. This is the field where
household names like Cossor, Ultra
and STC have all chucked in the
sponge within the past year or so.

Pye is still undisputed market
leader and Burndept, strengthened
by the acquisition of Cossor and
Ultra business, is second. The
question is whether Dymar can
succeed when better-known com-
panies have failed?

| can report that there was no
lack of confidence in the Dymar
management when the company
launched its new ‘Lynx’ range of
mobiles on September 12. For cne
thing the Lynx, with a 20W output,
has a technical edge on the com-
petition and Dymar has prepared
the sales ground well by appointing
a nation-wide network of distribu-
tors and service centres.

Although Dymar as a name is
not yet well known, the company
has a huge back-log of experience
in both design and manufacture
of mobile radio. To date, Dymar
has produced 30,000 mobile equip-
ments of which half have been
made under contract to other com-
panies’ designs and about 7,500
have been land or marine mobiles
of Dymar’'s own design and manu-
facture.

Approximately £150,000 has been
invested in the Lynx development
and it could be a real winner. In
fact the company expects no less
than half the total 1974 turnover
in Lynx with the other half split 35
per cent in marine radiotelephones,
and 15 per cent in instruments of
which Dymar make a range for
manufacture, testing and servicing
of r.f. systems.
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SATELLITE NAVIGATION

While Dymar was launching Lynx
in Whitehall, Redifon was launching
a marine satellite navigation
receiver half-a-mile away in the
Strand.

The Redifon Satellite Navigator
is another milestone along the road
forecast by J. R. Brinkley when,
earlier this year, he said the com-
pany was now fully committed to
a huge modern technology pro-
gramme to win a large share of
the communications and navigation
markets. It ‘was on that occasion
that he was able to announce that
the Redifon Omega Navigator had
already been fitted to 100 ships
and had realised £0-5 million in
revenue.

What industry
waiting for now
v.h.f./uhf. programme. No hard-
ware has yet been announced
although R and D expenditure in
this area is said to be £100.000.
As part of the expansion pro-
gramme a new plant is under
construction in Wales which could
ultimately house 1,000 workers.

BATTLE CONTINUES

The light-emitting-diode battle
continues with increasing intensity.
Ferranti's new green LED’s are
reported to be coming out of the
factory at 1-5 million a vear now,
stepping up to a rate of 10 million
a year by the Spring of '74.

Plessey's Optoelectronics and
Microwave Unit at Towcester is
also in on the action with a new
vellow gallium phosphide device
which is claimed to have a higher
light output and spot brightness
than any other solid state light
source currently available. The
Towcester Unit is also offering
custom-built hybrid arrays in green,
yellow and red, a typical array
recently produced for a customer
having 32 diodes. They are
assembled and encapsulated on a
metallised ceramic substrate which
can include dropping resistors if
required.

INSTRUMENTS—
A HARD LIFE

The instrument industry s
struggling back to life after three
years in the doldrums. Renewed
activity springs from the big
investment programmes now being

observers are
is the Redifon

undertaken by many major user
companies.
But the instrument business is

no sinecure. John Ceresa, market-
ing director of Racal Instruments,
recalls that 13 years ago a 10MHz
counter cost £400. By 1970, in ten
years, the price had dropped 75
per cent for the same instrument in
a solid state version and with much
improved performance and relia-
bility. You then found you had to

sell four times as many to make the
same turnover and maybe eight
times as many to make the same
profit.

Another angle on the life and
hard times of instrument men
comes from David George, manag-
ing director of SE Laboratories,
one of the companies who have
been through a bad patch. He says
it is suicidal for any company to
try to compete in every generation
of instruments. One of the ways of
cutting R and D costs is to do a
deal with a complementary manu-
facturer elsewhere in the world.
SE Labs has actually done this
with Data Precision Corporation in
USA.

| note with interest that even
Tektronix with a near stranglehoid
on the top end of the oscilloscope
market is finding it hard to expand

any further without diversifying
into other fields. Although the
oscilloscope market shows no

signs of a decline—it is still grow-
ing at least 10 per cent a year—
Tektronix has moved into program-
mable calculators  and more
recently has acquired a Californian
Company which specialises in TV
studio equipment.

AD-POWER WORKS!

Just when you think there are
no surprises left in the industry
you encounter another. | had this
experience when | visited Kingshill
Electronic Products who make
professional quality power supplies
for the universities, the Govern-
ment, and the industry in general.
The company is a subsidiary of
Islington Metal and Plating Works
Ltd., one of the pioneers of
chromium plating nearly 50 years
ago. The electronics off-shoot was
started in 1964 by Dr. Henry Herbst
who still sits in the managerial
chair. His sort of company would
normally have a flock of travelling
salesmen chatting up potential
customers and a sales programme
involving appearances at major
electronic exhibitions.

Not Kingshill. Herbst has never
had a salesman on the road, has
never shown at an exhibition.
Kingshill sells on press advertising
and personal recommendation. It
seems to work. The production
lines turn out 18,000 units a vear
which not only go to U.K. users
but also to out-of-the-way places
like Fiji and Thailand.

The premises were a surprise,
too. They were originally stables
for the horses of the old London
horse-drawn trams. Not so un-
expected is that Herbst, with a
solid business now established in
power supplies and a firm
economic base from which to
operate, is looking for new elec-
tronic fields to conquer.

Practical Electronics November 1973



PRICES NOW INCLUDE VAT

SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audic amplifier. Brand
new cemponents
throughout. J silicon
transistors plus 2
power output tranais-
tors in push-pull. Full
wave rectification.
Output apprux. 13W
r.m.s. into 8 ohm.
Frequency response
12Hz—30KHz -+ 3db.
Fully integrated pre-
amplifier stage with
separate Volume, Bass boost and Treble cut controla.
Suitable for 8-15 ohm speakers. Input for ceramic or
cryatal 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 6in wide x 7}in deep. A.C. 200/250V.

PRICE £11-60 ",;."
DE LUXE STEREO AMPLIFIER

A.c. maina
‘ ’ 200-240 volts.
| Using heavy
duty fully
isolated
inaios trans-

former with
tull wave
rectification

giving ade-
quate smoothing
with negligibie hum.

)
@@? -

Valve llne wup:—2x
LCL8S  Triode  Pentodes.
) « K280 aw tectifier. Twn dual potentiomcters are

provided for bass and treble contiol, giving bass and
treble boost and cut. A dual volume eontrol is uacd.
Balance of the left and right hand channels can be
adjusted by means of a separate ""halance'’ control Atted
at the rear ol the chaasia. Input sensitivity is approxi-
mately 300tn/v for full peak output of 4 watte per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
voluine levels to be used with negligible distortion.
Bupplied complete with knobs, chaasis aize 1 lin. w x 4in, x.
Overall height including vaives 5in. Ready built and
tested to a high standard. Price ‘990_ P. & P.50p.

NEW! POWER SUPPLY UNIT

200/240V A.C. input. Four ywitched fully smoothed D.C,
outputs giving 6V and 7}V and 9V and 12V at 1 amp
continuous (1 amp intermittent).
Fitted insulated output terminals and pilot larmp mdlcamr
Hammer finish metal cave, overall size 6* ~ 31” » 2}~
Buitable for Transistor Radios, Tape
Ampliflers, etc., etc, Ready built and tested.
PRICE £5 "4"
35p.
BLACK ANODISED 18g. ALUMINIUM HEAT SINKS.
For TO3, complete with mica’s and bushes. 8ize 2§in X
3In approx. 28p pair. P. & P. 6p.

Recnrrler«

HXGK GRADE COPPER LAMINATE BOARDS.
5tor 56p. P. & P

8° x 8%,

BRAND NEW MULTI-RATIO MAIIS TRANSFORMERS.
Giving 13 alternatives. Prim: 0:210-240V'. 8econ-
dary combinations: 1-5-10-
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 atups
full wave. 8ize 3inL. x 3}inW x 3inD. Price £2-10.
P.& P.40p.

MAINS TRANSFORMER. For transistor power supphcs
Pri. 200/240V Sec. 9-0-9 at 500mA. £1 P. & P. 25p.

Prl. 200/240V 8ec. 12-0-12 at 1 amp. £1-10 P. & P. 26p.
Pri. 200/240V 8ec. 10-0-10 at 2 amp. £1-65 P. & P. 35p.

GENERAL 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 H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size 1} x 1} x %in.
Brand new — complete with instructions. Price
£l. P. & P.15p.

3 REFERENCE ENCYCLOPEDIAS FOR ELECTRONIC

ENGINEERS AND DESIGNERS, covering between them,

transistor characteristics, diade and transistor equivalents.

Many thousands of up-to-date European types listed,
Diode Equivalents 80p

Translstor Equivalents 80p
Transistor Characteristics £21-20
All three together 22-80

POST FREE

HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES
A must for servicemen and home constructors. Including
many 1000’s of British, U.8.A., European and Japanese
translstors. ONLY 40p. Post 5p.

CENTRE ZERO MINJATURE MOVING COIL METER.
100uA for balance or tuning. Approx. size lin x 1lin
« }in. Limited number 88p. P. & P. 12p.

NEW I88UE— Thyristor, Triac, Diac, etc. encyclopedias
95p Post Free

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }ln jack
plug. Frequency response  30-15,000Hz. Matching

RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.S.R. C109/C120 AUTOCHANGER UNITS.
With latest rtereo/mono compatible cartridge £7-60 plus
50p P. & P.
Guurd SP25 Mk. III with heavy precision machined die
cast turntable. £10-56. Carr. 55p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge ‘‘Colorcoat™
plastic coated steel. Resonance free. Designed to take
Garrard 1023, 2000, 2025TC, 2500, 3000, 3500, 5100,
8p25 II and III, 8L65B, AT60, etc., or B.8.R. C109,
C129, A21, etc. Black leatherette finish. 8ize 12}in x
14}in x 3}in high (approx. 7tin high, including rigid

emoked acryliccover). P. & P. 70p. Now only £4-95

LATEST ACOS GP91/18C Mono Compatible Cartridge with
tio stylus for LP/EP/78. Universal mounting bracket.
£1-50. P. & P. 15p.
SONOTONE STAHC COMPATIBLE STEREQ CARTRIDGE
T/O stylus. Diamond Stereo LP and Rapphire 78. ONLY
22:30. P. & P. 10p. Also available fitted with twin
Diamond T/0 stylus for Btereo LP. £2'80. P. & P. 15p.
LATEST RONETTE T/Q Stereo Complhhle Cartridge for
EP/LP/8terec/78. 21-83. P. & P. I5p.
LATEST RONETTE T/0 Mono Complhhlo Cartridge for
EP/LP/?B mono/atereo records on mono equipment £1-50,
. & P, 15p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, LCC83, EL84,
and rectifier. Separatc Bass, Treble aml Volune controla.
Complete with output transformer matched for 3 ohm
epeaker, 8ize 7in. w. ~ 3d. ~ 6 h. Ready built and testcd.
PRICE £4-40. P. & P. 40p. ALSO AVAILABLE
monnted on board with output transforiner and speaker.
PRICE £5-85. P. & P. 60p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. 8ize 16in high
x10}in wide v 6in deep. Fitted with E.M.I.
Ceramic Magnet 13in - 8in bass unit, two H.F.
tweeter units and crossover. Max. power handling
10W. Available 3, 8 or 15 ohm impedance.

Oui Price £9°25 c.r. 5.

CABINET AVAILABLE S8EPARATELY
£4-95. Carr. 65p.
Also available in 8 ohun with EMI 13inx 8in. lass
apeaker with parasitic tweeter. £7 15. Carr. 75p.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a doubie wound fully
isolated maina transformner, rectifier and ECL82 triode
pentorle valve as audio amplifier and power output stage.
Impedance 3 ohma. Qutput approx 3-3 watts. Volunie
and tone controls. Chaasis size only 7in. wide - 3in. deep »
6in. high overail. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer,

OUR ROCK BOTTOM

BARGAIN PRICE

LOUDSPEAKER BARGAINS

aln 3 ohm £1-05, P. & P. 15p. 7 x 4m30h|n £115,P. & P.
10 X 6in '3 or 15 ohm £1- 90, P. & P. 30p. E.M.IL.
n 3 ohm with high flux magnet £1-62, P. & P. 20p.
. 134 x 8in with high flux ceramic magnet with
parasitic tweeter 3, 8, or 15 ohm £3-50. P. & P. 30p.
E.M.1. 13 x 8in, 3 or 8 or 15 ohm with two inbuilt tweeters
and crossover network £4-65. P. & P. 30p.
EM] CERAMIC MAGNET HEAVY DUTY TWEETER.
pprox. 3jin. Av. 3or 8or 15 ohms. £1-25 plus 20p p. & p.
BRAND NEW 12in 15w 11/D Bpeakers, 3 or 15 ohm,.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £7-50.
Guitar medels: 25w £7-50. 35w £9-35. P, & P. 45p each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
conesurround. 8 ohm impedance.

£2-70. P. & P. 35p.

Also available specification as above but size 107 x 6"
2270 and size 8” round £2-60 P. & P. 35p.
12in “RA” TWIN CONE LOUDSPEAKER

1 watts peak hamlllnx 3,80r 15 ahm, £2-45. P. & P. 36p.
35 obm SPEAKERS 3°. ONLY 70p. P. & P. 26p
“POLY PLANAR” WAFER-TYPE, WIDE BANGE
ELECTRO-DYNAMIC SPEAEER
Size 11iin x 14§fIn x 1%in deep. Weight 190z.
Power handiing 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 baffle. 8end 8.A.E. for full details. Only
£6-55 each. P. & P. 34p.

VYNAIR & REXINE sPEAKEBs & CABINET FABRICS
app. 54 in. wide. Qur price 85p yd. length. P. & P. 256p
per yd. (mim. 1 yd.). 8.A.E. for samples.

P. &P,
40p

8-16 ohmas. Easily converted for mono. PRICE
£3-30. P. & P. 25p.

HAVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

e e e e ——
NEW FURTHER IMPROVED MODEL wWITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED
PRINTED CIRCCIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-ciass Hi.Fi Stereo Amplitier Kit. Uses
14 transistors including Silicon Transistors in the first
five atages on each channei resuiting in even lower noise
level with improved sensitivity. Integrated pre-amp
with Bass, Treble and two Volume Controla. Sultable for
use with Ceramic or Crystal cartridges. (Very simple
to modily te suit magnetic cartridge—instructions
inciuded). Output stage for any epeakers from 5 to 15
ohms. Compact design, all parts supplied including
drilledl metal work, high quailty ready drilled
printed circuit board, smart brushed anodised
aluminium front panel with matching knoba, wire, solder,
nuts, bolte—no extras to buy. Simple step by step
instructions enable any constructor to bulld an amnplifier
to be proud of. Brief specification: Power output 14W
r.m.8. per channel into 5 ohms. Frequency response - 3dB
12-30,000Hz. Sensitivity better than 80mV inte 1M Q.
Full power bandwidth 4+ 3dB 12-15,000Hz. Bass boost
approx. to + 12dB. Treble cut approx. to -—16dB.
Negative feedback 18dB over main amp. Power requlre-
menta 35V at 1:0 amp, Overall size—12° wide x 87 deep
21" high.
Fully del.ulvd 7-page copstruction manual and parts iist
free with kit or send 18p plus large 8.A.E.
PRICES AMPLIFIER KIT, £11-55 P. & I. 25p.
{Magnetic input cumponents 33p extra)
POWER PACK KIT, £3.30 P.& P. 35p.
CABINET, £330 I’. & P 35p.
(Post I'ree if all unita purchased at same time). Full after
aales service. Also available ready hnilt and tested,
£23-10. Post Free.
Note: The above amplifier is suitable for feeding two
mone sources into inpuls {e.g. mike, radio, twin record
decks, elc.) and will then provide mixing and fading
Jacilities for medium powered Hi- Fi Discotheque use, elc.

3-VALVE AUDIO
AMPLIFIER
HA34 MK |}

Designed for Hi-Fi reproduc-
tion of records. A.C. Mnains
operation. Ready built on
plated heavy gauge metal
chassis, aize 7{in w. x 4in. d. x°
43in. h. Incorporates ECCB3,
EL84, EZ80 valves. Heavy
duty, double wound mains
) transformer and output trans-

former matched for 3 obhm
speaker. Separaic volume control and now with improved
wide range tone controls giving Lass and treble it and
ent. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £5-50. P. & P.45p

HSL “FOUR" AMPLIFIER KIT. Similar in appearance
to HA34 sbove but employs entirely different and
advanced circuitry. Complete set of parts, etc. £4'50.
P. & P. 45p

10/14 WATT HI-Ft AMPLIFIER KIT

A stylisnly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Snper rl‘productlon
of both music and
speech, with mpegli-
gible hum. Separate
inputs for mike and
gram allow records
and anoouncements
to follow each other
Fully shrouded section wound output transformer to
match 3-13( speaker and 2 independent volume controts,
and separate bass and treble controls are provided giving
good iift and cut, Valveiine-up 2 EL&4s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction bookiet.15p plus 8.A.E.
(Free with parts). All parts sold separatelty. ONLY £8-

P. & P. 60p. Also available ready bullt and tested £12- 10.
P. & P.70p.

Q pen 9-5.30 Mon. to Fri. 9-5
Sat. Early closing Wed. I1p.m.

A few minutesfrom South Wimbledon
Tube Station.

HARVERSON SURPLUS CO. LTD.
Dept. PE, 170 High St., Merton, London, S.W.19 Tel.01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P.CHARGES
QUOTED APPLY TO U.K. ONLY.

& P. ON OVERSEAS ORDERS
CHABG!D EXTBA.

Practical Electronics November 1973

987




f GIRO NO. 33| 7056 SPECIAL RESISTOR KITS
C.W.O. only. P. & P. 10p on orders below £5 10E12 §W KIT: 10 of each E12 value, 10 ohms—IM, a total of 610 (CARBON FILM 5%,), €310 net
Discount: £10-10%, £20-15% (except net icems) | [QEI2 ;W KIT: 10 of each E12 value. 10 ohms—IM, a total of 610 (CARBON FILM 5¢). €320 net
Export Order enquiries welcome (VAT free) 25E12 }w KIT: %s of each E12 value, 10 ohms-~1M, a total of 1525 (CARBON FILM 55/), €7-20 net
25E12 W KIT: 25 of each E12 value, 10 ohms—IM; a total of 1525 (CARBON FILM 5%). £7-35 net
- Ot“"'a,’ &O'Gd”s accon edlliom 20E12 LW KIT: 20 of each EI2 value, 10 ohms—IM. a total of 1220 (METAL FILM 5°//,°) €750 net
(G ARG I AEEED ISE}2 IW KIT: 15 of each EI2 value, 10 ohms—IM, a total of 915 (METAL FILM 5%). £8-15 net
ALL PRICES INCLUDE VAT 10Ei2 2W KIT: 10 of each Ei2 value, 10 ohms—IM, a total of 610 (METAL FILM 57.). €12 65 net

MULLARD POLYESTER CAPACITORS C280 SERIES

0-22uF, 5p. 0 33uF, 6p. 0 474F, Tip. 0 684:F, llp. |uf, 124p.
MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33. 39. 47, 56, 68, 82, 100, 120,
560, 680, 820, K,
24p. each.0-),30V,41p.;0 1;100V,S!p

POLYSTYRENE CAPACITORS 160V 5%

250V P.C. Mounting: 0-014F, 0 0154F, 0-0224F, 0-033xF, 0-047uF, 35p. 0-0684F, CF—High Stab Carbon Film, 5%, MF—High Stab Metal Film, 59,

O-1uF, 45p. 0-15u4F, 45p. 0-22uF, 5;p. 0-33uF, Bp. 0-474F, 9p. 0-68uF, 11p. I uF, w Type Range I 9 10-49 50-99 100-249 150 499 500-999 1000+ Size mm
et Bokpin, e degzi et i, 222M 08 065 062 0 5045 39105
MULLARD POLYESTER CAPACITORS C296 SERIES 5 CF 22- 2?’12 I 08 065 062 0- 55 05 045 5:5x16
400V: 0-001ufF, 0-00154F, 0-0022,F, 0-0033,F, 0-0047,F, 2ip. 0 006B1F, 0 01 uF, i MF O 10-2M7 1 09 08 07 0 65 065 06 Ix7
0-015uF, 0-022uf, 0-033uF, 3ip. 0 0474F, 0 068xF, O IxF, 4p O I5uF, 63p t MF O 10-2M2 | 0% 08 07 0-65 0 65 06 42x108
0:224F,84p. 0-334F, 12p.0-474F, l4p | MF 10-10M 1 5 125 1-25 |1 ! 0-95 0-88 6 6x13
160V: 0-014F, 0-0154F, 0-0224,F, 24p. 0 0474F, 0-0684F, 3'p. 0 14F. O i54F, 4ip 2 MF 10-10M 3 25 25 2 175 175 i 6 8x175

150, 180, 220, 270, 330. 390, 470,
1K5, 2K2, 3K3, 4K7, 6K8, (uF)0-01,0 015, 0 022, 0 033, 0 047,

RESISTORS

For value mixing prices, please refer to our catalogue
VALUES AVAILABLE—EI2 Series only.

{price in pence each)

PRESET SKELETON POTENTIOMETERS

MINIATURE 0-25W Vertical or horizontal 6p each 1K, 2K2, 4K7. 10K, etc

upto IMQ

(pF) 10, 15, 22, 33, 47. 68, 100, 150, 220, 330, 470, 680. SUB-MIN 0-05W Vertical, 100 2 to 220K © Sp each

4700, 4p. 6800, 10,000, 4.p.

B. H. COMPONENT FACTORS LTD.

1000, §500, 2200, 3300,

(P.W.) 6]l CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU7 %A@
Tel.: Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

Miniature Mullard Electrolytics VERQBOARD 01015} POTENTIOMETERS

1-0uF 63V 6p  6BuF  l6V 6p | 21 % g 28p 28p | Carbon Track SK @ to 2M 02, log or linear Single. 163 Dual Gang 46p Log Sinzle with DP

| SuF 63V p  G8uF 63V I2p i %0 ;;: switch.2bo

2-2uF 63V 6p 1004F 1OV 6p § 35 | 3 28p 28p | DIODES PLUGS ELECTROLYTIC CAPACITORS. Tubuiar & Large Cans
3:34F 63V 6p  100uf 15V 6p | 21 2 17 7o 7 IN4001 64 DIN 2Pin 12p | (uF/V): 2.2/25,2:2/63,4-7/10, 4-7/25, 4:7/63, 22/10, 22/25,
4-0uF 40V 6p  100uF 63V I14p ﬁxs (Phain) ® 14p | IN4002710 3Pin 13p | 2263, 'Sp. 2/10. 10710, 50/10. 100/10, 10,25, 50/25. 10/50, 5+
4 7uF 63V 6p  150uF 16V 6p | 31 % 337 (Plain) T 12p | IN4003 48 | 5 Pin180° 15p | 200710, 100/25, 50,50, 61p. 50010, 200/25, 100/50, 9p- 100010,
6 8uF 63V 6p 150uF 63visp | g7 531 Ll 22 | IN40049.8 | Std-Jack  14ip | 50025’ 200/56, t1p. 200010, 1000.25, 500/50, 18: 5. 1000/50
8 OuF 40V 6p  220uF 6 4V6p | |, i lion tool 595 595 | IN4005 125 | 2.5mm Jack 11p | 39p 1000/100. 66p, 2000 25. 27p. 250012, 17p. 2500125, ¥3o.
i By B e Y G Cortey 445 a4p | 1N4008 148 | Phono sip | 2560/50, 62p. 3000/50. 72p. 5000 25, 66p. 5000/50, Sam, 7000/50.
mﬁp v 5: 220ﬁ|= szvu: Pins, Pkt. 25 10p 10p | INSI4 7p | SOCKETS 52.;.25,[000!15, 74p. HI-VOLT: B/350, 14p. 16/350, 19p. 32/350,
I154F 16V 6p  3304F 16V 12p o 1ap [ DIN2 Pin 10p 25p. 50/250, 18p 100/500. 33p.

I54F 63V 6p 330uF 63v25p § TRANSISTORS OAS 42" 3 Plnc 10p | METALLISED PAPER CAPACITORS

16uF 40V 6p  4704F 64VO9p | ACI27 16:p BC2I2L 12p | 3R, 43P 5 Pin 180 llv 250V: 0-05uf, 0-1uF 4ip, 0 251F, Sip, 0-5uF, 6ip, 11iF, 9p.
2uF 25V 6p  4704F 40v20p | ACI28 225 BC2I3L 12p | SAS7 90 | Sed lack 14%p [ 500v: 0 0254F.0 O5uF. 4p. 0 IuF. 51p. 0 254F, 61ip 0-SuF, 9p.
22aF 63V 6p  6804F 16V 15p | BCIO7 1lp BC2I4L 17p | 32500 ' 42 | 2.5mm Jack ”P 1000V: 0 01 uF, 10p. 0-022,F, 12p. 0-047,F, 0- I12F, 16p. 0 224F,
ggus 10V 6p 6BOuF 40V 25p gcwa 12p OC44 18p P § Phono Sip | 31p, 0 47:F 39p.

uF 16V 6p  10004F 16V 20p | BC109 13p OC7I 13p

33uF 40V 6p  10Q0uF 25V 25p | BC148 e S Lo eEns el Screened Wire, Metre Sip | QUANTITY DISCOUNT
32uf 63V 6p  1500uF 64 I15p | BCI49 OCI70 23p | ,A709C  sop | Twin Screened Wire, Metre 10p | SPECIAL BULK BUY PRICES
47uF 10V 6p  1500u4F 16V 25p | BC182L np Tisad  33p | ha7aiC  55p | Stereo Screened Wire, Metre 10p ARE_AVAILABLE BY
474F 25V 6p  2200uF 10V 25p | BCI83L t2p 2N2926 1lp | ,A723C £1 | Connecting Wire, Ail colours, Metre 2;p | QUOTATION FOR LARGE
\47«F 63V 8o 3300uF 6 4 26p | BCIBAL 13p 2N3702 Vip | h19i4 15p | Neon Buib, 90V Wire Ended 5for 24p | PROJECTS AND TRADE

ADCOLA Solderin
CHRISTMAS *Equipment of the

@E?@J@@ Flnest ou:!!g.

> .
. 12v 34 it €
1
19w 13 Bit [ &= ; \2v % Bit F
S f
A INVADER SOLDERINGKIT  £4-38 Please send me the following items
B L706 INVADER £223. . l
C L646INVADER £2-42 PRINT NAME l
D L1076 INVADER £2-48 .
. E BL646 BATTERY MODEL £3-05 PRINT ADDRESS l
| F BL1076 BATTERY MODEL  £3-17
| G SOLDER REEL } KILO £1-40 l
! HSOLDERREEL3OZ £0-48
! K {1 SOLDERPACK £007. I
| | J DE-SOLDERING BRAID £0-75
/ K L686 SOLDERING STATION  £1-88. Y l
{ L LBBPROTECTIVE SHIELD £1-08 .
New Catalogue 2 PES

e All prices include 10% V.A.T. Please tick items required.

-

ADCOLA PRODUCTS LTD ADCOLA HOUSE GAUDEN ROAD LONDON. SW4 6LH
V.AT. REGD.No0.235 6153 72 REGD.No 442762
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N L AST MONTH'S article the basic principles of phase
I locked loops were described. This month we
will look at the application of these principles in
tf.m. radio reception, a.m. demodulation and
trequency synthesisers.

RECEIVER TECHNIQUES

An amplitude modulated (a.m.) radio signal con-
sists of a high frequency sine wave, whose frequency
is fixed for any particular broadcasting station, but
whose amplitude varies in sympathy with the audio
signal that is the information to be transmitted. The
carrier frequency f, ranges from about 200kHz up to
many megahertz, whilst the audio frequency ranges
from 30Hz to 15kHz. The receiver must be able to
reproduce the modulating audio signal as faithfully
as possible and must provide as much separation as
possible between signals whose carrier frequencies
are close.

T.R.F. RECEIVERS

One of the simplest forms of radio receiver is the
so-called “tuned radio frequency™ (t.r.f.) receiver.
The basic form of this type of receiver is shown in
the block diagram of Fig. 2.1,

i ] 2Ll

fs ignal

[

DETECTOR
s :ff it

RE AUDIO:
AMPUIFIER 1 t AMPLIFIER fq

Loudspeaker

-
v

Fig. 2.1. A block diagram showing the stages
in a t.r.f. receiver

The incoming signal is amplified in the radio
frequency stage. No change in the frequency or in
the form of the signal takes place in this stage, but
tuned circuits are employed to provide selectivity
and to reject unwanted signals of other frequencies.

The signal is then demodulated or detected. usually
by a stage that provides some amplification. The
audio signal from the detector (f,) is fed to an
audio amplifier which can provide sufficient power
output to drive the loudspeaker.

The selectivity provided by receivers of this type
is very limited, partly because it is not practical to
employ more than about four tuned circuits operat-
ing at the radio frequency f.. Each tuned circuit
requires a separate gang of the tuning capacitor and
the relatively long connections to this capacitor can
lead to unwanted feedback and oscillation.

It is normally necessary to employ a fairly large
value of tuning capacitor (typically 300pF to
S00pF per gang) in order that the desired tuning
range can be covered. This may make it impossible
to design the tuned circuits for optimum  factor
(especially at high signal frequencies). the selectivity
and gain therefore suffer.

The limitations of tr.f. receivers become very
noticeable at the higher frequencies. The pass band
is so broad that it is impossible to obtain adequate
selectivity uand noise rejection, whilst the signal
frequency amplification is normally inadequate in
the short wave bands.

SUPERHETERODYNE RECEIVERS

Many of the disadvantages of the t.r.f. receiver
can be avoided by the use of the superheterodyne
principle, but some other undesirable features are
then introduced. A block diagram of a superhetero-
dyne receiver is shown in Fig. 2.2.

W 1 -~ N -~
i NWMWM :
1s / ‘ VS ~ /—\/
£t
Fig. 2.2. A block diagram of a Ve RE o LE, AUDIO
superheterodyne  receiver. _!‘”’”"“ % ‘%"m_' W= GIG | AweuRe [t DETECTOR o™ aupuien |7
The use of an r.f. stage is R -
optional 'OB\NVMWV\ Loudspeaker
—7 ‘LocaL -
v “0SCILLATOR -
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The incoming signal from the aerial at a frequency
fs may be fed into a radio frequency stage (shown
dotted) or directly into the mixer stage. In the
latter stage it is mixed with a frequency f, generated
by a local oscillator. The frequency f, is varied with
the frequency to which the receiver is tuned.

The output from the mixer consists mainly of the
sum and difference frequencies of the signals which
are fed into it, that is, f, + f, and f, — f,. It is
arranged that the frequency of one of these outputs
(normally the difference frequency in receivers
covering the long. medium and short wave bands)
is kept constant no matter what the frequency of
the input signal. f,. This constant frequency output
signal is known as the intermediate frequency or i.f.

The mixer stage is followed by one or more
stages of amplification at the intermediate frequency.
These stages involve the use of a number of tuned
circuits (typically six) which resonate at the inter-
mediate frequency.

The intermediate frequency tuned circuits are
fixed tuned and they can therefore be designed with
the optimum inductance/capacitance ratio for high
selectivity and gain; they provide virtually all of
the selectivity of the receiver. Each tuned circuit
can be incorporated inside a metal can so that un-
wanted coupling is reduced to a minimum.

DISADVANTAGES OF SUPERHETS

Superheterodyne receivers have the disadvan-
tage that they tend to suffer from spurious
responses. Noises such as whistles may be

generated when the local oscillator frequency (or
one of its harmonics) beats with certain incoming
frequencies. One of these undesired responses occurs
at the image frequency. where a sigral at a frequency
of f, + 2i.f. mixes with the local oscillator frequency
to form an interfering signal.

Image frequency interference may be reduced by
using tuned circuits before the mixer or by using a
high intermediate frequency so that the image
frequency is far away from f, and easily rejected by
the tuned circuits in the r.f. amplifier, though this
latter method tends to reduce selectivity.

Another disadvantage of superhets is that the
tuned circuits used throughout cannot be formed
on an integrated circuit chip. Integrated circuits are
not only smaller but because of the ease of assembly
they greatly reduce labour costs.

THE SYNCHRODYNE

The synchrodyne receiver is the forerunner of the
phase locked loop and aroused great interest in the
late 1940's. The synchrodyne type of receiver is
illustrated in the block diagram of Fig. 2.3.

T: W N

f t t
. RE H aronl %] Low-pass | 9 1-:Aupio
AMPLIFIER —’rﬂs"’."‘&, FILTER . [—|ampuriER [7,1

“-'-[- "J "1\*\ Loudspeaker-
¥ B AR a5
AMPLIFIER h— oS e

Fig. 2.3. The stages employed in a synchrodyne
receiver
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The signal from the aerial is fed via an optional
radio frequency stage to the demodulator and also,
via another amplifier stage, to a local oscillator.
This signal keeps the local oscillator locked or
synchronised to the input signal frequency—hence
the name synchrodyne.

When the two signals of the same frequency come
together in the demodulator stage (which is like the
mixer of a superheterodyne), sum and difference
frequencies are formed. The sum frequency, 2f,, is
not required and is rejected by the succeeding low-
pass filter. One might expect the difference frequency
to be zero. but this really means that the carrier
frequency is zero. In other words the output of the
demodulator in - Fig. 2.3 consists of the required
audio signal minus the carrier.

Any interfering radio signals will not have the
same frequency as the local oscillator. They there-
fore produce an output signal from the demodulator
stage which is normally of a much higher frequency
than that due to the wanted signal. The interfering
signal cannot pass through the low-pass filter which
follows the demodulator.

SYNCHRODYNE SELECTIVITY

One of the great advantages of the synchrodyne
is that it does not obtain its selectivity by means of
conventional tuned circuits, but by the use of a low-
pass audio filter. This low-pass filter can be very
simple (see Part 1) and can be designed to cut off
at any point so as to provide the desired selectivity.
It is easy to make the selectivity variable by adjusting
the value of a single component.

Another important advantage of the synchrodyne
receiver is that relatively few tuned circuits are
employed in it. The only tuned circuit which is
essential is the one in the oscillator circuit, but it
is normally desirable to include some tuned circuits
in the radio frequency stages to prevent very strong
unwanted signals from overloading the mixer stage.

The local oscillator of a synchrodyne receiver must
be locked in frequency to the wanted signal if one
is to avoid the generation of beat frequencies. This
type of receiver is either correctly tuned or not tuned
at all. Unlike most other forms of receiver, a dis-
torted audio output signal cannot be obtained as a
result of the mis-tuning of the local oscillator.

As the local oscillator tuning is altered, the oscil-
lator will remain synchronised to the incoming
signal over a certain range, although the local oscil-
lator signal may change in amplitude somewhat.
Thus the only effect of a slight oscillator mis-tuning
will be an alteration in the audio volume.

ADVANTAGES AND DISADVANTAGES

The synchrodyne receiver does not suffer from
image responses. We have seen that an interfering
signal at a frequency of twice the intermediate
frequency plus the wanted signal frequency can
produce an image response in a superheterodyne
receiver; in the synchrodyne, however, the “inter-
mediate frequency” is zero and therefore the image
frequency becomes equal to the wanted signal
frequency.

For domestic listening, the main objection to the
use of the synchrodyne receiver is the loud whistles
which are generated when one is tuning into a sig-
nal. These whistles are, of course, due to the local

Practical Electronics November 1973



Qutput from
A.M Signal
PHASE- g : i
g ) Low-Pass
SHIFT MULTIPLIER
clrcuit FILTER
Input
S ac
A st |o COTLTAGE Output from
4 COMPARATOR [ OSCILLATOR F M. Signal
! i
g }th locked
1 Low-pass toop
? RS AMPUFIER
bl it e el i

Fig. 2.4. An a.m. demodulator using a phase
locked loop. The components of the loop
itself are shown inside the box.

oscillator beating with the input signal before their
frequencies become locked together. This problem
can be overcome by the use of switched tuning.

Another reason for the limited use of synchrodyne
receivers in the past has been the lack of simple. but
effective phase locking circuits.

Other names for the synchrodyne receiver include
“homodyne™. “phase conrol™ or “'pc” receivers. syn-
chronous detectors and phase locked detectors.

A.M. DEMODULATION

The block diagram (Fig. 2.4) shows a practical
circuit for a.m. receivers using a phase locked loop.

The phase locked loop (comprising the units shown
inside the dotted line) locks onto the input signal
in the normal way. The voltage controlled oscillator
produces a signal of the same frequency as the input
signal, but it is unmodulated.

When the free-running frequency of the voltage
controlled oscillator is the same as that of the incom-
ing signal. locking will occur with these two signals
90° out of phase. In the system of Fig. 2.4, the
phase shift circuit changes the phase of the input
signal by 90°¢ so that it is in phase with the output
from the voltage controlled oscillator.

The two signals of the same phase are mixed in
a second phase comparator or multiplier. The output
from the multiplier is passed through a second low-
pass filter so that only the difference frequency
remains. This difference frequency’ is proportional
to the amplitude of the input signal and is therefore
the required audio output.

Systems such as that shown in Fig. 2.4 provide
a higher degree of noise rejection than can be
obtained from conventional a.m. demodulators
which detect the peaked noise pulses.

F.M. DEMODULATION

The voltage controlled oscillator is normally
designed so that its frequency is linearly related to
the applied control voltage. As this latter voltage
keeps the voltage controlled oscillator frequency the
same as the incoming signal frequency. the control
voltage is linearly related to the frequency devia-
tion of the input signal.

In other words, the output voltage from the sys-
tem (Fig. 1.1.) is the demodulated audio signal
when the incoming signal is a frequency modulated
one. The voltage controlled oscillator produces a
greatly amplified copy of the input signal from which
most of the noise has been removed.
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One might expect that a very simple f.m. receiver
could be constructed by merely feeding the input
signal to the phase locked loop. In actual practice,
however., a somewhat more complex system than
this must be employed.

Currently available phase locked loops cannot
operate at frequencies above about 60MHz. Most
f.m. signals will therefore have to be converted to a
lower frequency before they are passed to the phase
locked loop. However, it seems likely that phase
locked loops will be available at some future date
which can operate at typical f.m. frequencies (about
100MHz) and it may then be possible to construct
an f.m. receiver without the use of a frequency
converter.

SENSITIVITY

Although phase locked loops can operate with a
signal of just under a millivolt, some problems do
arise if one wishes to operate them from an input
of about 104V (such as one may obtain from a
receiving aerial at a considerable distance from the
transmitter). It is generally better to amplify the
signal before feeding it to the phase locked loop.
Some tuned circuits are usually included in the sys-
tem before the phase locked loop in order to reject
signals which could produce spurious responses.

The phase locked loop may be employed to
demodulate both narrow and wide band f.m. signals.
It offers greater linearity than can be obtained by
any other means and is therefore especially suitable
for high fidelity systems.

At the other extreme, phase locked loops are
employed in communications receivers where they
are excellent for recovering weak signals in a noisy
region of the radio spectrum.

FREQUENCY SYNTHESISERS

Frequency synthesisers are required for use in
radio communications networks which will generate
any one of a large number of frequencies with great
accuracy at the touch of a button. For example,
an aircraft navigation/communication band synthe-
siser may be required to produce frequencies in the
range 108 to 136 MHz at 50kHz intervals so as to
cover each of the 560 channels.

Such frequency synthesisers can be designed using
banks of quartz crystals and tuned circuits. How-
ever, it is normally more economic to employ a
single quartz crystal to provide one accurate
reference frequency and to obtain the other
frequencies from it by the use of a phase locked
loop together with a digital pulse frequency dividing
circuit. This system has the additional advantage
that fewer spurious frequencies are generated.

The basic system used in a phase locked loop
frequency divider is illustrated by the block diagram
of Fig. 2.5. The reference frequency is generated by
a very stable quartz crystal controlled oscillator which
is kept in a special constant temperature oven. If the
frequency of this oscillator is 100kHz, the pulses may
be divided in frequency to produce, perhaps, a 1kHz
signal. The latter is fed as the reference signal to
the input of the phase locked loop of Fig. 2.5.

DIVIDER CIRCUIT

The main difference between the frequency synthe-
siser circuit of Fig. 2.5 and the simple phase locked
loop is the inclusion of a frequency divider circuit

991




Reference _|.5 4 pHASE ™ (ON-PASS :M;S;lin
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Fig. 2.5. The building blocks of a simple fre-
quency synthesiser using a phase locked loop
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Frequency | COMPARATOR FILTER &’&‘"’C‘i"“
PROGRAMMABLE YOLTAGE
FREQUENCY PRE~SCALER cmm%o
DIVIDER * fo fE OSCILLATOR

OutputFrequency

Fig. 2.6. In this type of frequency synthesiser
a fast divider (the pre-scaler) is used to divide
the pulse frequency.
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FREQUENCY . CONTROLLED
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Stable Frequency

Fig. 2.7. Because phase locked loops can handle
only relatively low frequencies, a mixer can be
used to multiply the voltage controlied oscil-

lator frequency.
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Fig. 2.8. In this type of freq y synthesi a

mixer is used to reduce the high voltage
controlled oscillator frequency for the divider
stage
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between the voltage controlled oscillator and the
phase comparator. This enables the voltage con-
trolled oscillator to operate at a much higher
frequency than the input reference signal.

If the reference signal has a frequency of 1kHz
and the frequency divider is set so that it divides

. by, say, 569, the phase locked loop will come into

lock when the voltage controlled oscillator frequency
is 569kHz.

This frequency is divided so that it produces the
same frequency as the input reference signal. In
order to obtain any other output frequency from
the voltage controlled oscillator, it is only necessary
to change the factor by which this frequency is
divided before it is fed to the phase comparator.

All frequencies generated in this way have the
same stability as the reference frequency.

HARMONIC LOCKING

Phase locked loops will lock to a multiple of the
input frequency, but the locking range decreases as
higher and higher harmonics are used, since the
amplitude of such harmonics is low.

Harmonic locking can be used in frequency syn-
thesisers, but in general one should not attempt to
lock a phase locked loop to a harmonic higher than
about the tenth.

HIGHER FREQUENCIES

Digital frequency synthesisers are often required
which will provide outputs of the order of some
hundreds of megahertz. Voltage controlled oscil-
lators can generate such frequencies, but program-
mable counters which can operate at above about
25MHz are very expensivc.

It may therefore be more economic to operate
the voltage controlled oscillator at a lower frequency
and to multiply this frequency by a number of
cascaded frequency multiplier stages. However, such
a system has the disadvantage that tuned circuits are
required in the multiplier stages and these must be
re-tuned whenever the frequency is changed.

A more convenient system is shown in Fig. 2.6.
The output from the voltage controlled oscillator is
divided in frequency by a pre-scaler before being
passed to a programmable frequency divider.

Other techniques for obtaining high frequency
outputs include mixing the output from the voitage
controlled oscillator with a stable frequency. The
sum frequency is the required output, as shown in
Fig. 2.7.

In yet another system, the output from the voltage
controlled oscillator is mixed with a stable reference
frequency and the difference frequency output is
used to operate the programmable frequency divider.
This type of system is illustrated in Fig. 2.8.

If a signal from a frequency synthesiser is fed
to the mixer stage of a radio receiver together with
the input signal, one can select the signal to be
received merely by choosing the ratio by which the
voltage controlled oscillator signal is divided. The
drift in the tuning of such a system is quite neg-
ligible, since the reference frequency is crystal
controlled.

Next month this series will continue with a
review of the types of phase locked loops avail-
able from various manufacturers together with
practical examples of the circuits in which they
can be used.
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YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK

i BEDFORD

RESISTORS
W lskra high stability carbon film—very low noise—capless construction.

Quantity price applies for any selection.

W Mullard carbon film—very small body size 7'5 x 2:5mm.
W 29, ELECTROSIL TRS
Power Values Price
watts Tolerance Range available 1-99 100 +
¥ 5:/., 4-70-22MQ E24 Ip 0-8Bp
¥ 10%, 3-3Ma-10MQ El2 Ip 0-8p
¥ 2%, 100-1MQ E24 3-5p 3p
+ 10% 1g- 390 EN2 ip 0-8p
s 5% 47Q-1Mg El2 1p 0-8p
4 10% 1a-100 El2 ép 55p

tgnore fractions on total order.

DEVELOPMENT PACK

0-5 watt 5% Iskra resistors 5 off each value 4-70 to IMQO.
EI2 pack 325 resistors £2-40, E24 pack 650 resistors £4.70.

POTENTIOMETERS

Single, 12p. Dual gang (stereo), 40p.

Carbon track 5k to 2MQ, log or linear {log W, lin ¥W).
Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

mounting (0'1 matrix).
Sub-miniature 0-1W, 5p each.

Linear: 100, 250, 5000 and decades to SMQ. Horizontal or vertical P.C.
Miniature 0-25W, 7p each.

KNOB FOR ABOVE I12p.

FRONT PANEL 65p.

18 Gauge panel 12in x 4in with slots cut for use
with slider pots. Grey or matt black finish com-
plete with fixings for 4 pots.

TRANSISTORS
ACIO7 15p AFI39 32p | BFI77 28p QCA4S 12p | 2N3710 llp
ACl26 12p AFI78 32p BFI78 31p | OC70 12p | 2N3711 ilp
ACI27 15p AFI80 40p BFI179 32p OC7] 12p | 2N3819 32p
ACI28 15p AFI8] 40p | BFI80 32p | OC72 12p 2N4062 I2p
ACI3I 12p  BCI07 12p | BFIBI 32p  OC8I 12p | 2N4286 20p
ACI32 I2p BCIO8 I2p BFi94 l4p | OC82D 12p | 2N4289 20p
ACI76 15p BCI09 12p | BFI95 l4p | 2N2646 60p | 40360 I5p
ACI87 22p BCI47 i2p | BFI97 15p | 2N2904 20p | 40361 35p
ACI88 22p BCI48 12p BF200  32p | 2N2926 10p 40362 40p
ADI40 50p BCI49 12p | BFY50 20p 2N3054 58p | 40408 40p
ADI49 45p BCIS7 |4p BFYS5] 20p 2N3055 60p | ZYX108 15p
ADt61 33p BCIS8 Jl4p BFYS52 20p 2N3702 13p | ZTX300 |5p
ADI62 36p BCI59 l4p | BUYI05 2N3703 12p | ZTX302 20p
AFl 14 20p BCI87 22p 2:25 | 2N3704 13p | ZTX500 15p
AFIIS 20p BDI3l 75p | OC26  45p |2N3705 12p | ZTX503 20p
AFI16 20p BDI32 75p  OC28 50p 2N3706 1lp
AFI17 20p BDI33 75p | OC35 S0p 2N3707 12p
AF118 38p BFIIS 25p | OC4 12p  2N3708 10p
AF126 20p  BFI73  20p | OC44 12p | 2ZN3709 1lp
ZENER DIODES WIRE WOUND POTS, IW, 10, 25,
400mW 5%, 3-3V to 30V, I2p. 500 and decades to 100k @3, 35p.
ODE
RECTIFIER SIGNAL
BYI27 1250V 1A 12p OABS 7p
BZYIQ 800V 6A 15p QA90 5p
BZYI3 200V 6A 20p QA91 5p
IN4001 50V 1A Tp 0A202 Tp
IN4004 400V 1A 8p IN4148 5p
IN4007 1000V 1A 10p BAI14 8p
BRUSHED ALUMINIUM PANELS THERMISTORS
12in X 6in=25p; 12in X 2}in=10p;%in x 2in=7p| VAI0555 15p
A10665 15p
SLIDER POTENTIOMETERS VAI1077 15p
86mm X 9mm X 16mm, length of track 59mm. RS3 £1.35
S5INGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p. THYRISTORS

2N5060 50V 0-8A 30p,
2N5064200V 0-8A 47p,
CR51/40 400V IA 25p,
106F 50V 4A 40p, 106D
400V 4A 55p.

C.W.O. PLEASE, POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER /2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
|10p stamp appreciated.

OPEN ALL DAY SATURDAYS

PLEASE ADD 10% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-001uF, 0-0015uF, 0:0022uF, 0-0033uF, 0-0047uF, 2}p. 0:0068uF, 0-0tuF,
0-015uF, 0-022uF, 0-033uF, 3p. 0:047uF, 0-068uF, 01 uF, 4p, 0-?5‘.4F, 6p. 0-22uF, Tip.
A S

: 0-01uF, 0-015uF, 0-022uF, 0:033uF, 0-047uF, 0-068uF, 3p. O I uF 3¢p. O-I1SuF 44p.
022uF, 5p. 0-33uF, 6p. 0-47uF, Tip. 0-68uF, tip. |- “..:F, 13p. LRie s
MULLARD POLYESTER CAPACITORS €280 SERIES
250V P.C. mounting: 0-01uF, 0-015uF, 0:022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
34p. O-1uF, 4p. 0-15uF, 0-22uF, 5p. 0-33uF, 6ip. 0-47uF, 8ip. 0-68uF,.11p. I'OuF, 13p.
|-5uF, 20p. 2-2uF, 24p.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

MYLAR FILM CAPACITORS 00V
0-001uF, 0-002uF, 0-005uF, 0-0IuF, 0:02uF,
2ip. 0:04uF, 0.05uF, 0-068uF, O-1uF, 3ip.

ELECTROLYTIC CAPACITORS—MULLARD O15/6/7

(WFIV) 1163, 1:5/63, 2-2/63; 3-3/63, 4-7/63, 6:8/40, 6:8/63, 10/25, 10/63, 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 33/6'3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3, 68/16,
10074, 100/10, 100/25, 150/6-3, |50/16, 220/4, 220/6-3, 220/ 16, 330/4, 6p. 47/63, 100/40,
150/25, 220/25, 330/10, 470/6°3, Tp. 68/63, 150/40, 220/40, 330/16, 1,000/4, 10p. 470/10,
680/6-3, 11p. 100/63, 150/63, 220/63, 1,000/10, 12p. 470/25, 680/16, 1,500/63, 13p.
470740, 680/25, 1,000/16, 1,500/10, 2,200/6-3, 18p. 330/63, 680/40, 1,000/25, 1,500/16,
2,200/10, 3,300/63, 4,700/4, 21p.

SOLID TANTALUM BEAD CAPACITORS 12p
0-tuF 35V 2-:2uF 35V 22uF |6V
0-22uF 35V 4-7uF 35V 33uF OV
0-47uF 35V 6-8uF 25V 47uF 6-3V
1-0uF 35V 10uF 25V 100uF v
VEROBOARD JACK PLUGS AND SOCKETS
o1 015 | Standard screened 1Bp 2-5mm insulated 8p
24 x 34 22p 16p | 5tandard insulated 12p 3-5mm insulated 8p
24 x5 24p 24p | Stereo screened 35p 3:5mm screened 13p
g* ;‘(gf %;: %;: gtandard socket 15p 2-5mm socket 8p
7 %3 144 5750 tereo socket 18p 3-5mm socket 8p
17 x3§ 100p  78p | D.I.N. PLUGS AND SOCKETS
17 x5 (plain) _ 81p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
17 %3t (ptain) — 60p | Plug 12p. Socket 8p.
17 x2{ (plain) — 42p | 4 way screened cable, 15p/metre.
%z :gi(?rl:l) = H-: 6 way screened cable 22p/metre .
Pin insertion tool 52p 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p 9V mains power supply. S5ame size as PP9 battery.
LARGE (CAN) ELECTROLYTICS
1600uF 64V 74p 2500uF 64V 80p 4500uF 16V 50p
2500F 40V T4p 2800uF 100V £2.60 4500uF 25V £]1-68
2500uF S50V 58p 3200uF 16V 50p 5000uF S0V £1-10
HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT
0-01uF 10p 0-047uF 13p 0-22uF 20p
0-022uF  I2p 0 uF 13p 0-47uF  122p

POLYSTYRENE CAPACITORS 160V 2%
10pF to 1,000pF EI2 Series Values 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon.dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full detaiis and circuits are supplied with each detector.

Detector GDI, £2. Kit of parts for detectors including GD! and P.C. board but
excluding case. Mains operated detector £5:20. 12 or 24V battery operated audible
alarm £7-30. As above for PP9 battery, £6-40.

PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper faminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high

LARGE RANGE

ITT/TEXAS

IC’s NOW IN STOCK

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MiX

=11 12-24 25-99 100 + 7448 185 178 170 165 74118 100 82 7 64
p p p [ 7450 18 I6 14 13 7412| 43 40 38 36
7400 18 Ie 14 13 7451 18 16 14 13 7414) 100 95 90 8s
7401 18 16 14 13 7453 18 16 14 13 74145 150 140 135 130
7402 18 16 14 13 7454 e 16 14 13 74150 330 280 150 220
7403 18 16 14 13 7460 18 16 14 13 74151 110 100 95 89
7404 20 18 16 14 7470 30 28 25 24 74153 120 110 105 98
7405 20 18 16 14 7472 30 28 17 2 74154 200 180 170 160
7406 50 45 40 35 7473 40 38 36 30 74155 150 120 100 86
7407 56 50 4“4 38 7474 40 36 32 28 74156 130 120 100 96
7408 36 30 27 Pi) 7475 [1] 52 50 49 74180 185 136 12 108
2409 36 30 27 33 7476 40 36 32 30 74190 195 190 185 180
7410 18 16 14 13 7480 100 95 90 85 74191 195 190 185 180
7411 21 2l 20 18 7481 125 115 110 105 74192 200 190 180 164
7412 36 30 27 21 7482 100 96 90 85 74193 200 180 170 150
7413 34 28 26 12 7483 100 97 95 92 74196 200 190 180 170
7416 45 43 39 34 7484 120 1S 110 105 74197 200 195 180 170
740 58 3 3 O - S S SR - .
3 4 42 37 .
7426 n 29 23 20 7490 75 67 ) 52 LINEAR IC's
7430 20 18 16 14 7491A 100 91 8s 79 709 14 pin DIL 40p
7432 40 36 32 28 7492 78 70 65 0 741 8 pin DIL 40p
7440 20 18 16 14 7493 75 68 &0 52 741 14 pin DIL J8p
7441 80 75 70 65 7494 95 90 8s 80 723 14 pin DIL 95p
7442 80 75 70 65 7495 105 100 95 90 747 14 pin DIL 85p
7443 125 120 TH TH 7496 100 95 90 85 748 8 pin DIL . 48p |
7447 175 165 150 120 74100 250 240 235 230 DIL socket. 14 pin and 16 pin 16p |
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P.E. RONDO

FULL SPECIFICATION KITS

Complete designer approved kits. Full data and
even solder included. Top quality PCBsJand

:ompon{m}. _

* CBS-SQ MATRIX DECODER
Post Free
+ 80p VAT

* PRE-AMP BOARD, COMPLETE
3,00 Post Free
-+ 30p VAT
* MASTER VOL/TONE/BAL. BD.
8,50 Post Free
+ 85p VAT
* POWER AMP BOARD + HEAT-

SINK
£1:50 g
* POWER SUPPLY BOARD
£500 s

* MAIN SMOOTHING CAPS
0_75 Post Free
+ 7p VAT

* MAINS TRANSFORMER
S Post Free
+ 62p VAT

* PUNCHED CHASSIS
2.25 Post Free
+ 22p VAT

PHASE LOCKED LOOP
STEREO DECODER
EASY TO BUILD!

s (Approximately 30 mins.)
® EMPLOYS MCI3l0 IC
® REQUIRES 10-15v d.c.

® NO INSTRUMENTS NEEDED
TO SET UP

@® SIMPLEINSTRUCTIONS
SUPPLIED
COMPLETE KIT £3-40
Plus 34p VAT
AUTOMATIC BEACON FITTING
34p + 3p VAT Extra

All other items will be offered as published
TRADE GLADLY SUPPLIED

STUDIO ELEGTRONIGS

P.0.BOX No. 18, HARLOW, ESSEX CMI8 6SH
Telephone: Harlow (02796) 25457

[_ ORDER—PLEASE SEND

CBS-SQ DEC. ENCLOSED
PRE-AMP
MASTER VOL. 0
POWER AMPS O
{2 for RONDOQ)
POWER SUPPLY O
CAPACITORS m]
0
O
a

0o

|

|

chgouE !

P.O. |

M.O. |
TRANSFORMER I
]

|

CHASSIS
STEREO DECODER

UNDERSTANDING
SOLID-STATE - ELECTRONICS

Basic course in semiconductor
theory, Texas Inst. Price £1-40

I04 EASY TRANSISTOR PROJECTS YOU
CAN BUILD by R. M. Brown. Price £1.30.

INTEGRATED CIRCUIT POCKET BOOK
by R. G. Hibberd. Price £2:60.

HOW TO GET THE BEST OUT OF
YOUR TAPE RECORDER by P. J. Guy.
Price £1:60,

50 PHOTOELECTRIC CIRCUITS AND
SYSTEMS by P. S. Smith, Price £1:35.

COLOUR TV WITH PARTICULAR REF.’

I}O PAL SYSTEM by G. N. Patchett. Price

GETTING STARTED WITH TRANSIS-
TORS by L. E. Garner, Price £1:30,

TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. Price £1-90.

FOUNDATIONS OF WIRELESS AND
ELEOCTRONICS by M. G. Scroggie. Price
2-00,

THE RADIO AMATEUR'S HANDBOOK
1973 by A.R.R.L. Price £2.95.

BEGINNER'S GUIDE TO PRACTICAL
ELECTRONICS by R. H. Warring. Price
1-60.

ELECTRONIC ORGAN SERVICING
GUIDE by R. G. Middleton. Price £2.40,

*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 I{p.m.

.packing/postage/carriage free.

N-T-E-R-L-0-C-K-I-N-G
PLASTIC STORAGE DRAWERS

4//,//////

\J l\ ""

Newest, neatest
system ever
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic upits interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
ID and 2D have removable space dividers.
Build up any size cabinet for wall, bench or
table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins X 2}ins X
2}ins). £1-40 DOZEN
DOUBLE UNITS (ZD) (Sins X 4}ins X
2%ins). £2:30 DOZ
TREBLE (3D) £2~50 !or 8.

DOUBLE TREBLE 2 drawers, in one outer
case (6D2), £3-60 for 8, EXTRA LARGE
SIZE (6DI) £3:40 for 8

PLUS QUANTITY DISCOUNTS!
Orders £10 and over DEDUCT 5%, in the £
Orders £20 and over DEDUCT 739, in the £
Orders £50 and over DEDUCT 109, in the £
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £10. Orders £10and over,

S 8IZES
ALLINTERLDCX

QUOTATIONS FOR LARGER QUANTITIES
Please add 10% V.A.T. to total remittance
{Dept. PEI2)124 Cricklewood
flAIDIl. NE Broadwag London, N.W.2
——————sUrrLES Te|, 01-450 4844

SINCLAIR EQUIPMENT
O-QRO’

Pros ct 60 FM Tuner £15-95 (£1-85)
Z30/Stereo 80/PZS £16-75 (£2-05)
2 Z30/Stereo 60/PZ6 £198-85 (£2-25
ZSO/Snreu 60/PZ8/Trans €23-20 (£2-70,
y4 (55p) Sterec 60 £7-80 (98p
Z50 (4'30 (63p) TransforPZ8 £29% (50p
€2-70]

2 i Wi
q P mp d

; 2000 Tuner £27 90

PZ8 £6-40 (849; 3000 Tuner 27 £2:90

Project 605 £20.98 (£2-40,

PROJECT 60 KIT £€2-70 (49p)
Our excremely popular kit contains che extra
capacitors, din plugs and sockets, cable and fuse-
holder needed to complete Project 60.

BATTERY ELIMINATOR BARGAIN
£3-60 (58p)

Introducing the most
versatile battery
eliminator ever offered
with a high current
output that makes it
suitable for operating
most battery tape recor-.
ders, record players,
cassette recorders and
shavers. input 200/240v,
Output voltage selected
by front panel switch
may be set to 3V, 45V, 6V, 7-5V, 9V and [2V,ac
500 mA.

IC RADIO CHIP TBA6SI €2:10 (32p)
The world’s most advanced IC radio chip. Con-
tains RF Amp, oscitlator, mixer, IF Amps, wide
ranga AGC circuitry and voltage stabilizer. With
dats £2:10 (32p). Send 5.A.E. for free leaflet,
kit of resistors, capacitors. and IF filters is
available to go with the chip for £1.75 (29p).

$-DECS AND T-DIiCS
S-DECS £1-44 (25p)
T-DECS €208 (40p)
€318 (43p)

cnrnaru €1-20 (t7p)

SINCLAIR SUPER ICI2 €210 (43p)

Supplied
complete with
free 44-page
instruction
booklet and
printed circuit.

DELUXE KIT FOR THE ICI2

Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £1:55 (26p). Sterec
model with balance control £3-50 (46p).

BASIC KITS FOR THE ICI2

Contains components for P.C. board and volume

and simple tone controls. Mono version £1-25

ggp;. Stereo model with balance control £2-90
p).

ICI2 POWER KIT

A set of components to construce a 28V 0-SA
power supply £2-47 (50p),

LOUDSPEAKERS FOR THE ICI2

Sin 8 ohm £1-10 (27p). Sin x Bin 8 ohm £1-38
{37p). 10in x 6in IS ohm £2:20 (44p),

PREAMPLIFIER KITS FOR THE ICI2
Typo I for munenc pickups, mics and tuners,
3 position equalization switch. Mono
model £1-30 (24p). Stereo model £€2-30 (34p).
‘x 2 for ceramic or crystal pickups, Mono
(17p). Sterec £1-20 (23p).

SEND S.A.E. FOR FREE LEAFLET ON KITS

SINCLAIR EXECUTIVE CALCULATOR

Now only 134 95 (£3. 70)

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent
Please add the sum shown in brackets after the

price to cover the cost of post and
Mail order only. No callers, please.
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INGENUITY

UNLIMITZD

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.

PSU PROTECTION

HEN using a regulated PSU to reduce a supply
Wvoltage there is always the danger of com-
ponent failure in the PSU and consequent damage
to the equipment. A fuse will protect equipment
when an excess of current is drawn but might
be too slow to cope with overvoltage conditions.

In Fig. | the values shown suit a car battery
supply being used to drive a battery tape recorder
at 7-5V. The load requirement is 300mA and the trip
voltage was set to 8V to protect the recorder in the
event of regulator fault.

V.IN FS1 S00mA V.0utT
REGULATOR 75V.

R1
47000

_ DVR1

- Tsoon
—0

Fig. 1. Power supply protection circuit

Rl and VRI1 form a potential divider which
samples the output voltage as set by adjustment of
VRI. The CSRI is selected to carry at least twice
the fuse rating. The full supply voltage is connected
to the input of the regulator.

Transistor TR is held biased off by R2 and CSR1
so that the lamp LPI is held off. If the output
voltage rises above a set trip value then CSRI1 will
conduct, FS1 will blow and TR1 will be supplied
with base current via R2 and the lamp will light up.

J. Sadler,
Cheshire.

R/C SERVO AMPLIFIER

g

iNeuT R

10k 10kn

ct é VRt VR2

50 47

uF = ko
10k 10k

E:

_1

Fig. 1. Circuit diagram for the servo amplifier

A DIGITAL proportional decoder was published in
the series Logical Radio Control (no issues
available) and 1 have developed the following servo
amplifier to go with such a device, see Fig. 1. Using
a 741 operational amplifier for compactness, the
circuit accepts the positive-going pulses, of variable
length, from the decoder. These are integrated by RI
and Cl to give a d.c. which, using my decoder, varies
from +02 to +12V.

Potentiometer VR1 is adjusted to give a value
equivalent to minus the centre voltage at its wiper.
In my case this is —0-7V. The 741 is used as a
summation amplifier.

If VR3 is set at 10k{} so that the gain of the 741

Practical Electronics November 1973

is unity, then the output will be 1-:2-0-7V = +0-5V
at one transmitter control extreme and 0-2-0-7V =
—0-5V at the other. In fact, the gain is set so that
the output swings +3V,

The transistors form a current amplifier to drive
the servomotor and feedback from the motor is
provided via the potentiometer VR2 which is ganged
to the motor. The deadband of the servo may be
controlled by varying VR3 and when the optimum
value is found replacing with a fixed resistor.

The values of R2 and R3 are found by experiment.

P. Skan,
Sutton Coldfield.
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CAR LIGHTS MONITOR

Q
=12V

AC176

|Rx CAR BULD
,\I FILAMENT
/'5W. 300

-~
AR

3.9k0 2w,

t I]W\

PERHAPS the enclosed circuit of a car light moni-
tor would be of interest to some of your

readers. The circuit, Fig. 1, was designed to indicate
the presence of a bulb failure in either the two
front side lights or the two rear lights (the number .

Fig. 1. Circuit diagram of the car lights monitor

plate light could also be included).
The 3-3%2 resistor R1 makes no visible difference
to the bulbs light output as only approximately 1V

is dropped across it. When the bulb filament R, goes Have fun with the Party Strobe!

open circuit there is no forward bias to TR1 and its |. An easy-to-build, low cost medium power
collector voltage rises and turns TR2 hard on, stroboscope which will amuse your friends
illuminating the indicator bulb LPI. at parties or discotheques.

The circuit as shown will operate on positive earth

cars; for negative earth cars pnp transistors, such as
the ACI128, should be used. The connecting details

are shown in Fig. 2.

A wide variety of bulbs can be used in the LPI Run a super-efficient Disco—when you
position as long as the ratings of TR2 are not speak the music fades and when you stop
exceeded. The prototype used 6V 0-1A bulbs with it comes back up.

33(2 ballast resistors. Ideal for the tape enthusiast who wants to
I. K. Staley, add commentaries to his recordings.
Mansfield,
Notts.

— T = — pE @)(@@>

O
T, 4 w
O

’_'f ¥
FIG 1

t ; @ ;7 PART FOUR
B o
I

BREAK ORIGINAL CONNECTIONS

FROM BULBS TO —12v LINE PRACTICAL

ELECTRONICS

light to be monitored DECEMBER ISSUE ON SALE NOVEMBER 9, 1973

Fig. 2. Showing how the circuit is connected into the
car wiring. The circuit in Fig. 1 is repeated for each
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STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIP.
MENT. NEW & SECONDHAND MUSICAL INSTRUMENTS.

DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES
. SAXON PA MIXER- |
Announcing our CONTROL UNITS (B A

improved range of In extra slimline easy-fit case. ‘—‘H .‘“—. . ]
Using grouped pairs of inputs (high Z ‘*‘“—‘ . H—‘ ° ]

and low Z inputs) with individual bass,
Constructor mOdUIES treble and volume controls on each (SRR EE-RN.RN-RK RN I 3. B JE Y -3
pair, plus master controls. These low-
noise units will feed all makes of SAXON

FOR DOMESTIC amplifiers, making them ideal for clubs,
discos, etc. Standard jack sockets,
& COMMERCIAL compact design. In strong metal cases. 4 high Z, 4low Z inputs, 4 sets
USE All Units guaranteed for 3 years. ofcon(r_c;ls. Case 10~ >“9,' and £ |8°50 + VAT

@ HIGH AND LOW IMPEDANCE °n 2tin dees. Carr.paid.
INPUTS @ M6HL

o gﬁgﬁ/;ﬁ:[!/VOLUME ON [Zinoucs (6 hish Z.8 low 7). 9760 4 VAT,

MASTER GONTROL ON buidine voor own: ssinerts
ur o N —
@ MASTER T o TETSE £3-50 4 VAT,

swing. Carr. paid.
CONTROL UNITS
Mono (as shown). ‘6.50

Carr. 20p.
For 9v. battery operation.

ISW RMS uses As stereo model, less mic.
7 lransiiéors andd7 £ . 5 input.
diodes. Carr. paid. Stereo.

Carr. 30p. ‘Is.so

Two decks, and full headphone monitoring. The unit is mains operated and measures |74in x
3in x 4in deep and is finished with a smart white on black facia. The controls are: Left/Right

A NEW ADDITION IS THE
deck fader, volume, bass, treble, Headphone Selector and volume, Microphone volume, bass

. treble, mains on/off.
at COMPARABLE TO UNITS AT OVER TWICE THE PRICE.

New Versions usung 3A
*‘Plastic Power” Driver
Trangistors now available.

To meet demand, we have
included a more powerful
module in our well-established
and proven range. All these
power amplifiers are carefully
assembled, tested an
guaranteed. They offer superb
value for reliability and
versatility.

0,

Carr. paid. A rugged, well built unit, capable of VPALFTAS%)A‘?T%'I!:L/OV:(L’I’}E 120 W HEAVY DUTY MODULE

50W RMS out, with all the advantages of Saxon AnoLg Rugged class A driver stage. This module will run from all our

Amplifier des and quality. Ready now. OF YOUR ORDER mixers, etc.,, and most other makes. Delivers 120W into an
S.A.E brings Saxon eight ohm load and employs 4 TOJ can (1 ISW) output transistors.
BBl g d SPECIFICATION

SA 100 mak ideal “Bargains i Fo " Cinnet, o doissar L San Diodute 2nd
req. response, 20-20, z
makes an idea Input sensitivity, 200mVY into 10K fé:f,ﬁ':gg)"" £|8'95

@ 160 watts version Construction, Fibreglass board

unit in disco assemblies with power £27-90 fi:;-Bj;;s’(‘o‘ri‘fi‘o’:‘4i:a(r§i|rl'evlvk:us;;‘:_>:m Another Saxon

supply .
winner!
A real glutton for work. Reliable, output stage. r
tough and compact. |} transistors, £ I 0.90
6 diodes. Carr. paid.

(Carr. 50p)
BRIEF SPEC. FOR ALL THREE MODULES

SOUND AND LIGHT UNITS

Qur popular 3 channel model handles up to IkW (3,000W) of
lighting and incorporates versatile sound control arrangement

Freq. 15-40,000Hz -+ IdB All modules to enable professional standards to be achieved. Both units are
5 response 029 0 iscPoErrgoAra(E excellent examples of Saxon quality and value.

istorcion B at z N
Loads ?s(ooISohms SHORT 3 CHANNEL UNIT SINGLE CHANNEL UNIT

uiescent mA .

current PROTECTION, Includes bass, middle and treble as well as Operates from 5-100W amplifiers. Supplied
Noise Better than —75dB plus proof master controls, 2 amplifier sockets eliminate for bass note operation, is easily adapted for
Supply SA35-45V SASO 45/65V against over- need_for split leads. Up treble or mid-range at a

voltage SA100 40-70V dissipation and to JkW lighting load. cost of about Sp. Carr. pd. £8'90
Size 4%in x_4in x lin (SA100) faulty inductive | Smartly finished steel case. £ l 9‘75

4in x 3in x lin (SA35/SAS50) loadsin its Carr. 30p.
SA 100
Circuits, connecting instruction and application data are COMPLETE AMPLIFIERS
supplied free with all modules.
CSE 100 £34:90 carr. free

POWER SUPPLIES This versatile unit is now available in a black vynide

case and 50 represents even better value than ever

FOR THE SA35, SA50 AND SAI0 POWER AMPS. delivering speech and music powers of up to 100W

ABOVE RMS and continuous signal outputs of 70W. Two
PU4S Unstabilised supply for 2 SA3S's £4-90 individually controlled inputs with wide range bass
PUT0 Unstabilised supply for one or tv‘v7 . - and treble controls.
SASO or SAI100 carr. 40p
PS45 Stabilised module for two SA3S's SAXON 100 £48-50 carr. free
£3-50 carr. free
MTA45 Transformer for above, heavy dutzyss o 4 Fe ‘ <
£2-85 carr. 20p 3 | ] : .
MTIo Tramtormer for unstsitsed siony compiere | f§ & ¢ VAR FO I e L s ey
with rectifier diodes mounted £3.50 carr. 20p e o % @ N b trolled FET input stages and wide range bass and
PS70 Stabilised supply module for one or two . SAXO! Q treble controls, this amplifier has established itself
SA100's £4-90 carr. free as a unit offering quality and reliability at low cost.
el Transformer for PS70 £4:90 carr. 40p | LOUDSPEAKERS British made bargains!! 600 Wart 3 colour Light
ALL MODULES ARE BUILT ON GLASS FIBRE P.C. 12in 25W B/15 ohms £5-95 carr. 30p. 15in 50W 8/15 ohm £14-50 carr. | Boxes Smart Rexine
BOARD AND SUPPLIED FULLY TESTED 50p. 12in 40W 15,000 gauss magnet system B/15 ohm £11-50 carr. 40p. | finish £15 carr. free.

Order and personal shoppers to:

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

Telephone 01-684 6385 rricer auoted donot . TERMS OF BUSINESS

V.A.T, 10% must be added onto
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.0.D. please add 35p

TRADE AND EXPORT ENQUIRIES INVITED sxtra, cash by regd. letter please.
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FAN/ MAINS PLUG-IN RELAYS by SCHRACK
SOLENOID a N (Perspex enclosed)

B Low ER This little unit gives OCTAL (2c/0) 6 amp contacts at lollowing voltages:
Precision-built in Germany. vertical lift of approxi- 48 d.c.. 60 d.c., 60 a.c., 110 d.c., 380 a.c
Dynamically balanced maing Mately 17 through PRICE EACH 90p.
unit (200/240)  continuous Minged elbow™. 11 pin (3 c/o) 6 amp contacts:
rated. reversible 60mA on Dracket incorporates 2 ﬂx»mg‘ screws. Length of arm, ., a.c., 48 d.c.,48a.c.,60a.c.,60d.c, 110d.c.. 11Tac.,
Tan. Bize: 517 dia. X 23" 2g. -_1408’ a-c. Pull at coil is approximately 1lb. £1. ©40 a.¢. PRICE EACH £1.
deep. Back plate is tapped Fo & P FREE.Special quotes for quantities. RA and RN Series (4 c/o) 3 amp Gold Plated Contacts,
for 4 fixing screws (sup- — | Handsome modernGconauurtion ,H' X f'ax l];ehigh.
plied). Well under maker's price at £3. P. & I’. 20p, Following voltages: fa.c., 12a. 4 a.c., 48ac.,48de.,
Similar wnit to above tut 11 dia. % 3° deep. 24.50. SOLENOIDS 80a.c.110c. 115a.c, [20ac
P. & P 23p. by WESTOOL \ PRICE EACH 80p.
Base sockets for all above types 10p.

SMITHS RINGER-TIMER ";’;‘l? :;flll lﬁv!}:eleMg o Piease add 10n towards P. & P. on allorders.

Reliable 15 minute times, spring wound 11°. Travel 1%. 85p =
(l:l{{kcllrrt‘lll 'wn(h time ﬂemug)-!:» X | min. “u,“l Poay Ibp. From JAPAN. TAKAMISAWA Perspex enclosed
divislons,  approximately |} between relays. Type MQ308 24V d.c. 500 ohms (4c/o).
divisions. Panel mounting with chrome 240 a.c. type MM4. 21b. pull. Lom,.mg\.,u. base socket. 80p. P. & P. 10p
bezel 337 dia. £1.30. P. & P. 15p. Fi7 % 137 x 17, Travel ° 60p
— - each. P. & P. 10p. Quantity
GEARED MOTORS discounta; 10-50 10%. 50 up-
, SILVANIA

‘Parvalux™ Revernible 100 wards 239% \
oo e e 3 = ' @ MAGNETIC SWITCH

spindle.  First class condition. 'DECCO'™ MAINS Ml Now Comp/e[e with reference

£7.50 each. P. & P. 50p,
Alsv linited nmumber only as SOLENOID 2 magnet!

abov CW b Compact and very powerful. 18I, ]

:::he.l’.lik}"‘ia. BEWRLI260 pull. §* travel which can be increased A magnetically activated switch, vacuum sealed

to 1”7 by removing captive-end-plate. _§ P in a glass envelope. 8ilver contacts, normally

REVERSIBLE Parvalux type S8DI%. 240V a.c. 30rpm. Overall size: 27 x 21° x 21° high. YN closed. Rated 3 amp at 120V. 1} amp at 240V.

40 [L/in. Variable angle drive shaft. ARSOLUTELY A8  £2. P. & P. 20p. 3 Size: (approx.) 1%~ long x i* dia. Ideal for

NEW. £6-30. P. « I'. 50p. o burglar alarms, security systemns, etc. and where-
ever non-mechanical switching is required. 10

SHADED POLE Mains moter 11" 13" x 2 high  pa|NS SOLENOID by MAGNETIC for £1-80. P. & P. 1op; 50 for £8; 100 for £15.

Double ended %" shaft proiecting each side of

motor. £1. P& P, 20p DEVICES LTD. P. & P. FREE over 10.
opsﬁ FRAME =\ A beautifully constructed solenoid at half normal NORELEX

price. A 2-sided bracket is incorporated for vertical
shaded pole or horizontal mwunting. Bize: 2° X 1}7 x 1}~. Pull is
GEARED approximately 21b, plunger travel 1i°. Iixing eve | The famous American fibre-glass copper-clad laminate.
MOTORS takes up to }” bolt. plunger non-captive. NEW in  Finest quality with woven glass hase of Epoxy-resin.
original maker's boxes. £1. P. & P. 20p. Large number = Excellent Mech. and_Elec. conductive properties. Heat

(Durs| Mg xea gy cf = available, special price for guantity. resistant, ideal for P.C.’s, etc. THIS I8 A S8PECIAL
240 a.c., 2Brpm J ) — PURCHASE AND ONLY AVAILABLE WHILE
HICHTOR QNP ap nrots STOCKS LABT ! Sizes: 127 x 127 247 x 127; 247 x 247;
overall nize: 3} “CROUZET" MOTORS FULL SHEET 43" x 377 (11 8q.1t.). Single-sided Copper

31" +napindle | dia, a.n illustrated. £2-70. P. & P. 30p. e
Similar to above, 19rpm. £2:70. P. & P. 30p. Se— Type 965 ;\/lg{l)l'tlrlcll(erles;/g‘lz'l/'zl pe{'ﬁ:q éi/sgm :‘I::Rd(o)uli)})e:::l‘e;l
110rpm with prensed steel gear case (similar to abuve 115/240V. 50Hz. 48W. Stoutly con- P. & P. 25p. Full Bheet £8 each. Carr. £1 for 1st sheet
but slightly smaller). £2.70. P. & P. 30p. M atructed, ¢ 11/16" dla. x 3]* long lus 95 .”h Aditional sheet .
" plus spindle 17 x }* dia. Anti- P18 0D €ach ads -
N clock. £3 each. P. & P. 25p.
SPIT MOTOR I TANGENTIAL

© % 11" x 61" high. 240V a.c. | i " M HEATER
o/d. 157 length with hexagon  RE CIRK IT'" Mains 10amp 1/, Silently driven by shaded
wocket inside. £1.80. P. & P. 30p. cut-out / - pole Mycalex motor, pow-
by "Neimman Electric'” {iermany. 5 erful and smooth running
Eliminates {uses. 8ize: 2" x 1" X 1{" (eep. / with aluminium impeller
AMPEX 7.5v. DC 90p each. P. & P. 10p. 10 or more 70p . (outlet 31" x 1}°). Mains
MOTOR each. P. & P.20p. ! X voltage PLUS matching

i P heater unit with spiral
t m
fLHishisan guitrfiprecisishp el element. May be switched

f in th L = 2 5
R b NG20 portable UNLESS OTHERWISE STATED 3 for 500 or 1.000W. £1-80.
recorder. Torque 430(:M/CM.  all items are NEW and UNUSED. Postal or carriage P. & P.30p.
Stall joad at 500mA. Draws charges are for Gt. Britain only.
60inA on run. K00rpm 4 speed  We welcome orders from established _cumpanies.

adjustnient. Internal AF/RF  educational depts , ete. All orders under £2:50. C.W.0.,
suppresslon ge dia. x 17 please. C?mpan_\' orders under £2:50, sorcharge A0p. PLEASE ADD 10%
spindle, motor 37 dia. X 13°. unless C.W.0.
Orlginal _cost £16:30. OUR
PRICE £3. P. & P. 25p. Large quantities available FOR VAT ON ALL
(special quotationw). Mu-metal enclosure available. KMNOWLE (U.S.A) MINIATURE
e, I (73 G MICROPHONE CAPSULES PRICES SHOWN

“"DAVENSET'" MAINS SOLENOID Impedance approx. 2000, output 0 or 80 DB at 1 Ke.

1" travel, 8ib pull(approx.). Size: - ]ong X 23/14% As used in deaf aids, hugging devices, etc. 8ize (60 DB)
2% high. Rimilar in appearance to ar. gl 50 7327 % 5/327 x |7: (80 DB) 47 x 3/32" x 2", Ex- INCLUDI NG P‘ & p‘
P& P 20p. equipment, all tested.£1-20 each. P. & P. FREE.

ELECTRO-TECH covovasin. ooy v

oty AMAZING MINI'DRILL | ELECTRONIC DETECTOR for

indispensable for precision
drilliflg,grindipg,polishing,

etching, gouging, shaping.
Precision power for the

enthusiast. Shockproof. COMPLETE MAINS OPERATED parts kit &

Completely portable power

.
o~

S Tl

L

e

from 4% volt external flush or surface mounting box £8-45 rzrzos
.5 battery. So much more .
Ig scope with MINI-DRILL. parts available separately;
=] uper Kit (extra power, in-
13 terchangeable chuck) £6.35 TGS 105 sensor....._...... . _£180 P&P 10p.
g p.p. 13p.
De hLu)(e Professional Kit Transformer - £1-50 P& PR 20p.
with 17 tools £9-40 p.p.
+ 6 TOOLS  23p. Prices include V.A T, PC B and circuit duagram _£0-55 RP&R 10p.

Money ref. g'tee R S U P P l Y c 0 PLEASE ADD  10% VAT 7O THE ABOVE ‘

Dept. PEII73, Nailsea, Bristol BSI9 2LP ELECTROMEC Ltd, Ruckinge, Ashford,Kent rwzs 2er |
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@TuAac@®

NEW TUAC POWER MODULES. Now in their second success-
£ 7S ful year offering more power and quality than ever before.

W m TP100 Y 125 Watts RMS continuous sine wave output

lllustrated  9¢ 4 RCA 150 Watt 15 Amp output transistors
Special layer wound driver transformer
£]5 25 Short, open, and thermal overload protection
* Compact size: 7 x 6% x 3in.

TL100 Y100 Watts RMS sine wave ) TL60 .
m llustrated %2 RCA 15 Amp output transistors % 60 Watts RMS

. sine wave
£] ] "50 *Rugged transformer driver . Y RCA 115 Watt output transistors
Y Full thermal overload protection %Only six connections to make
YCompact size: 5 x 5 x 3in. Y Same size as TL100

Specification on all three power modules :
All output power ratings +1dB. Output impedance 8-15 Ohms. THD at full power 1% typically 0-5%.
Input sensitivity 60mV into 10k{). Frequency response 10Hz-25kHz +2dB. Hum and noise better than —75dB.

Power supplies vacuum impregnated Transformers with supply board incorporating
stabilised pre-amp supply :

PS 125 450 volts for one TP100 @ a g6 .. - 3 .. 1. £875
PS 100 +45 volts for one TL100 s s B - .. .. . . £8-00
PS 60 440 volts for one TL60 ¥ - .. .. B eT 10 .. £6-75
PSU 2 For supplying Disco Mixer .. .. . .. . . . .. £3:50

PRE AMPLIFIERS

All Tuac audio modules are constructed on glass fibre P.C. board, are ready assembled and fully tested. Low noise silicon
and FET transistors together with H.S. carbon film resistors are used throughout. Extensive research has gone into the VA08 ILL USTRATE D
various wide range tone control circuits, producing superb sound quatity from any signal. Previous range stilt available e w

- %9 ] if - el

40V d.c.; 60mV o/p. .
..—- ¥ . e
P -

VA0S Vol, Treb, Mid and Bass Controls. HI IMP. FET I/P. Suitable Mic, Guitar, Radio, Crystal/Ceramic £4_22
.U. Sensmvny 4mV. Treb +35dB at 16kHz. Mid +20-15dB at 1kHz, Bass +20-10bB at 40Hz. :!l e =
m,rﬁ 4
VAO0E Vol, Treb and Bass Controls. 8mV sensitivity. Treb +28-15dB at 12kHz, Bass 1 18dB at 40Hz. £3_72 i E
AMF01 Tuac Auto Fade Unit fades music when you speak. . £4_4o SIZE6L x 2" x 1”7

Auto Mic Over-ride for Disco use. Feed Deck and Mic Pre-amps in. Auto fade O/P to main Amp.
30mV operating level. Depth and Vo!l. Controls.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS.
TUAC DISCOTHEQUE MIXER WITH AUTO FADE £22.50

9 Q o 00 o 0 0 0 0 Designed for the qliscerning D'.J. of professional standard.

Oftering a vast variety of functions.

&_TUA‘: Controls: Mic Vol, Tone, Over-ride depth, Auto Manual Sw. Tape Vol, L & R Deck Faders,
,I) o ; /Q @»«@ ®  Deck Volume. Treb. & Bass. H. Phon Vol, Sclector. Master Voi, on/off sw. Max. output
. Ise Gakinm * 1V RMS. Specification as VAOQ6. PANEL SIZE 18" x 4;” DEPTH 3"
TUAC HIGH POWER AMPLIFICATION=built to high TUAC LIGHT MODULATORS
standards, and built to e o FRED, (The
tested.
| last 'F:vie channel light mod-
50 WATT RMS SINE WAVE ulator will control three

separate sets of lights, up

ALIRURBOSERAMELIFIER to 1000 Watts each set. One

Suitable for Disco, PA, Guitar. 4 inputs, channel responds to the

2 volume controls. Master volume, treble, bass, one to the middie, and

middle and bass controls. Rugged cir- one to the high frequencies. 3 Channe! SILMB llius.

cuit, rugged leather-cioth covered case, input sensitivity only 0-5

short and open circuit protection. Tone Watt | Three individual controls allow for adjustment of

control specification as VAO08 pre-amp. the three channels, and a master sensitivity control allows

FULLY FUSED. for input levels up to 100 Watts to be safely accommodated.
Full interference suppression. Full SILMB 3 Channet

wave control. Isolating input trans- O
£42 2 former does not affect Amplifier 1 5
WATT operation. Fully Fused.

SINGLE CHANNEL VERSION S2LMB
Increased capacity of 1800 Watts. S2LMB 1 Channel

100 [ ] Sensitivity control. Isolating input o
WATT transformer docs not aftect amplifier £6 47

operation.

MANUFACTURERS OF ELECTRONIC AND TRANSISTOR UNIVERSAL

AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR TU Ac AMPLIFICATION COMPANY LTD.
EQUIPMENT 163 MITCHAM ROAD, LONDON SW17 9PG

01-672 3137/9080

OPEN 6 DAYS A WEEK. 9.30 a.m. - '6.00 p.m.
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o) A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

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

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical ‘“‘know-how’—like reading circuits,

bling standard p ts, experi ing, building—quickly and
without effort, and enjoy every moment. B.LE.T.s simplified study
method and the remarkable TECHNATRON Self-Build Outfit take the
mystery out of the subject, making learning casy and interesting.

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

. and what's more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors—
even a versatile'Multimeter which
we teach you to use. All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
30 you c&n use it again and again.

You LEARN—but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build—and it's a good one—is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating ‘as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A l4-year-old could understand
and benefit from this course—but
it teaches the real thing. The
casy to understand, practical
projects—from a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a ‘‘non-
technical’® type. And, if you
want to make it a career, B.LLE.T.
has a fine range of courses up to
City and Guilds standards.

Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “NEW OPPORTUNI-
TIES”. This brand new booklet
—ijust out—tells you all about
TECHNATRON and B.LLET.'s
full range of courses.

Dept. BPE21 ALDERMASTON COURT, READING RG7 4PF

Accredited by the Council for the Accreditation of Correspondence Colleges.

(BLOCK CAPITALS)
ADDRESS.

8 SUBJECT OF INTEREST ..... . ... ...

e e e ———d

1000

FM TUNER

NELSON-JONES

PUSH BUTTON VARICAP

Tuning now available,

Six Position variable push button unit with individual

frequency scales.
the Texan amp.

Approved parts of this outstanding design.

Teak case and full metalwork matches

Featuring 0-75uV

sensitivity. Mosfet front end. Ceramic I.F. strip. Triple
gang tuning. S,A.E. please for lists.

PE RONDO

design

We are kit stockists for this excellent

)

LIGHT EMITTING DIODES

RED only 29p each

10 4 23p
GREEN only 69p each

10 4 59p

7 SEGMENT LED DISPLAY

0-325in Characters 0-9 and nine letters. TTL, DTL

compatible.

ONLY £2-46 each, p.p. 10p.

Please add 10% V.A.T. for U.K. orders.

INTEGREX LIMITED, bErT. P.E.
P.O. BOX 45, DERBY DE| ITW
Tel.: Repton (0283 89) 3580

All items
advertised in
previous numbers
of this magazine

still available.

TAPE
RECORDER
LEVEL
METER
500uA, 55p

\—-'

&

Tk

" CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre-
quency response 50—
15,000¢/s. impedance
Dual 50K and 600 ohms,
£4.95.

SCmcrosustacE

4fin X 3}in METER. 30uA,
50uA or 100u:A, £2-86.

MULTI-

METER
Model 200H
20,000 ohm/ |
volt, £5-28.

I ""I“ St

m
3 WATT STEREO

AMPLIFIER
£4-30

All above prices include 10%, V.A.T.

Please add 10p for P.& P. on

orders under £5. LARGE S.A.E. for List No. 6. Special prices for

quantity quoted on request.

M. DZIUBAS
158 Bradshawgate « Bolton « Lancs. BL2 IBA

Practical

Electronics

November 1973




BlI-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS

COMPLETE TELEPHONES

EX G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY £1.05

POST & PACKING 45p EACH

TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 27}p

POST & PACKING 16ip

TESTED AND GUARANTEED PAKS
IN4007 Sil. Rec. diodes.
1,000 PIV | amp. plastic 55P
Reed Switches, 1° long }°

10 3 Highspeed P.O. type = 33P

Mixed Capacitors. Approx.

200 quantity, counted by weight 55P
Post & packing |5p.
Mixed Resistors. Approx.

250 quantity counted by weight 55P

Post & packing |5p. -

Wirewound Resistors. Mixed

types and values

OCP71_Light Sensitive

Photo Transistor

OC200/1/2/3 PNP Silicon

uncoded TO-5 can

| Watt Zener Diodes,

Mixed Voltages 6-8—43V

Mixed Diodes, Germ. Gold

bonded, etc. Marked and

Unmarked

Short lead Transistors,

NPN Silicon Planar types

B79
B8I
B99

H4

55p
S5p
55p
55p
55p

55p

H39 integrated circuits 4 gates
6 TS 21lip flops BMC 945 55p
H40 BFY 50/2, 2N696, 2N 1613,
20 e eaeoded TOIs 55P
H4l BDI3I/BDI32 Complemen-
2 tary Plastic Transistors 55P

UNMARKED UNTESTED PAKS
B0 Germanium Transistors
PNP, AF and RF
Germanium Diodes
Iso Min. glass type
0 Trans. manufacturers’ re-
jects all types NPN, PNP,
Sil. and Germ.
100 Silicon Diodes DO-7 glass
equiv. to OA200, OA202

Bl s5p

55p
55p

B66

B83

B84 55p

B86 Sil. Diodes sub. min.
100 35 P e 1RSI tymes 55p
Hé 250mW. Zener Diodes
40 DO-7 Min. Glass Type 55P

H15 30 Top Hat Silicon Rectifiers,
750mA. Mixed volts

Experimenters’ Pak of

Integrated Circuits. Data

supplied

20 3 amp. Silicon Stud Recti-
fiers, mixed volts

20 BY126/7 Type Silicon Recti-
fiers | amp. plastic. Mixed
volts .

i5 Power Transistors, PNP,
germ. NPN Silicon TO-3

an

55p
His |5 55p

HI17 SSP

H20 $5>p

H34 55p

MAKE A REV COUNTER

FOR YOUR CAR

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

£1°10 each

Co. Remii: No. 820919

Practical Electronics November 1973

Our famous Pl Pak is still leading
in value for money

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

BIPRE-PAK LTO

OVER

1,000,000

TRANSISTORS IN STOCK

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

SILICON PLANAR PLASTIC TRANSISTORS

Unmarked, untested, factory clearance. A
random sampling showed these to be of
remarkably high quality.

Audio PNP, similar to ZTX500, 2N3702/3,
BCY70, etc.

Audio NPN, similar to ZTX300, 2N3708/9,
BC107/8/9, BC168/9, etc.

Please state Audio NPN or Audio PNP when
ordering.

ALL AT 500for £3-30, 1,000for £5-50, 10,000
for £44.

P&P lip 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.

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

g+ 52 110

VARIOUS TYPES
P&P27}p

and NPN, and

Please ask for Pak P.
11p P & Pon th

A CROSS HATCH GENERATOR
FOR £3.85 11!

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. This was a project in the
September 1972 edition of Television.

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

A MUST for Colour T.V. Alignment.

Electronic Transistor Ignition
Now in kit form, we offer this *‘up-to-the-
minute’’ electronic ignition system. Simple
to make, full instructions supplied with these
outstanding features: Transistor and con-
ventionalswitchability,burglar prooflock-up
and automatic alarm, negative and positive
compatibility. This projectisa‘‘star’ feature
in the September edition of '‘Electronics
Today International” magazine. Our kit is
recommended by the ETl magazine.
Complete kit including P. & P. £7°92
Readybuilt& tested unit £3-02 EXTRA

Only 55p.
Pak.

TO THE WORLD
CATALOGUE
FREE &

/)  TRANSISTORS,
S\ RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

TRANSISTORS

NOW IN TWO RANGES

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

Range | VCE Min. IS HFt Min. IS

1-12 13-2% 26-50
40 watt Lp 20p 18p
90 watt 26ip 244p 2p
Range 2 VCE Min. 40 HFE Min. 40

1-12 13-25 26-50
40 watc 33p 3ip 29p
90 watt i8ip I6ip 33
C. | tary pairs hed for gain at
J amps. Jlp extra per pair. Please state

NPN or PNP on order.

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

METRICATION CHARTS now available.
This fantastically detailed conversion cai-

culator carries thousands of classified
references between metric and British (and
U.S.A.) measurements of length, area,
volume, liquid measure, weights, etc.

Pocket Size, 18p, Wall Chart, 18p.

LOW COST DUAL IN LINE I.C.
SOCKETS

14 pin type at |6}p each } Now new low
16 pin type at I18p each profile type.

BOOKS

We have a large seleczion of Reference and
Technical Books in stock.
These are just two of our popularlines:
B.P.l. Transistor Equivalents and
Substitutes:
Thisincludes many thousands of British,

.S.A_, European and C.V. equivalents.
The lliffe Radio Valve & Transistor

ata Book 9th Edition: P & P 23}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-Pak Catalogue.

40p

Sp

D

NAME. ..
. ADDRESS

. ALL PRICES INCLUDE (0% V.A.T.
. MINIMUM ORDER 55p. CASH WITH ORDER

PLEASE. Add |lp post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE.
BUY THESE GOODS WITH ACCESS

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

TELEPHONE : SOUTHEND (0702) 46344

1001



THE DY ELECTRONICS KIT
FOR STUDENTS,TECHNICIANS AND HOBBYISTS

Now available from all leading electrical shops, the complete
D-I-Y printed circuit kit. Save time and money with this latest
development by GSPK in the field of home electronics.

AN\
JdsB

g
2
%
&

We recommend
that you use the
Standard Printed
Circuit Kit in -
conjunction with the GSPK
e e 5 g s
£8.85 including VAT pl designed for drawing fine line
-5 Including VA1 plus etchant resistant circuits on copper
postage and packaging -30p. laminate. Recommended retail price
including VAT is £1.35 pius postage and packaging—15p.

Standard ’//
Printed Circuit '
Kit contains six e,

sheets of 6" x 4 q
copper laminate,
etchant, etching dish,

The GSPK Signal Booster is designed to improve
car radio reception in towns and built-up areas.
It's also claimed to eliminate any loss of signal
caused by rear mounted aerials with long leads.
The solid state unit is plugged into the aerial

lead and takes its power supply from the car
battery. Is manufactured in positive and
negative earth versions and costs £3.29

including VAT plus postage and packaging—15p.

4

-
~—)

4

Our products are available from all leading electrical

stores or write direct to-

{Sales) I imited,

Hookstone Park, Harrogate, Yorkshire HG2 7BU

TRANSISTORS THYRISTORS
2N696  0-150] 2N2219A 0-270 [2N3108  0.540 | 23638 0-120 | 2N413S 1 2NS132 0-080 N NAS1640 0-342 1A 400
2N697 0-180 | 2N2221 0-190 J 2N310S  0-540 | 2N363BA 0-130 | 2N4140 0270 | 2N5133 0-080 Tree No auce (R’JS) D}:OM NAS4510 0-350 4-5A 100
2N693  0-340| 2N22214 0-200  2N3110  0-540 | 2N3639 0 2Natat 0. 2N5134  0-090 | NasweF 0250 @ 50 | NASa520 0400  45A 200
2N706 0100 | 2N2222  0-190 | 2N3117  0.850 | 2N3640 0-200 | 2N4142  0-310 | 2N5135  0-090 | NAS106A  0-HO a 100 | NASese0 040 45a 400
IN708  0-145 | 2N2222A 0-245 [ 2N3120  0-540 | 2N3641  0:150 | 2N4143 0 2N5137  0-100 | NAS106B 0-360 4A 200 | NASES10 0-380 6:5A 100
2NT1B 0-230 | 2N2243 0-930 | 2N3121 0-580 | 2N3p42 0-150 | 2N4208 1-870 | 2N5138 0-090 | NAS1060 0580 4A 400 | NAS6520 0-440 6-5A 200
2N722 0680 | 2N2243A 0.930 | 2N3133  0-260 | 2N3643  0-150 | 2N4209  2.000 | 2N5139  0-090 | NAS206F  0.283 A 50 | NAS6540 0700 65A 400
2N744  0-180 | 2N270 O 2N3134  0-260 | 2N3644  0-180 | 2N4227  0-300 | 2N5140  0-170 | NAS206A 0348 A 100 | NAS8510 0-430 8.5A 100
2N753 0-180 § 2N2297 0-400 | 2N3135 0-260 | 2N3645 0-180 | 2N4228 0-370 | 2N5141 0 NAS2068 0-405 BA 200 | NAS8520 0-460 8-5A 200
760  0-270| 2N2303 1-330 | 2N3136  0-280 § 2N3646  0-130 | 2N4248  0-110 | 2N5142 0105 | NAS206D 0.6 6A 400 | NASE540 0770 85A 400
2N760A 0-270 | 2N2368  0-150 | 2N3208  0-605 | 2N3665  0.800 ] 2N4249 0130 | 2NS143  0-105 | NASIEF  0-313 8A 50 | NAS10010  0.480  10A 100
oNB34  0-255 | 2N2369  0.155[2N3248  1-890 | 2N3666  0-950 | 2N4250  0-150 | 2NS910  0-270 | NASIOEA  0-389 8A 10 | NAS10020  0-520  10A
2Ng14  0-200 | 2N2369A 0-170 | 2N3249  2.020 | 2N3691  0-150 | 2N4257  0-175 | BC107  0-130 | NASIOEB  0-450 A 200 | NAS10040  0-880  10A 400
2N915  0-380 | 2N2483  0-290 | 2N3250  0-300 | 2N3692  0-150 | 2N4257A 0-2%0 | BC108  0-420 | NASI0ED 0725 8A )
ON916  0-300 | 2N2484  0-245 | 2N22504 0-440 [ 2N3693  0.150 | 2N4258  0-245 | BC103  ©-140 [ NASWEF  0-350  10A 50
2N917 0-330 | 2N2509 0-710 N3251 0-560 N 36! 0-150 | 2N4258A 0-275 § BC177 0-180 | NAS406A 0-434 10A 100
2N918 0-330 | 22510 6710 | 2N3251A 0-620 | 2NJ724 0 2N4274  0-135 | BC178  0-180 | NAS406B 0-504  10A 200 | EPOXY 4 AMP AND 6§ AMP
2N929  0-185 | 2N2511  1.130 | 2N3252  ©0-880 ] 2N37244 1-100 | 2N4275  0.135 | BC179  ©-180 | NASs06D 0812 10A «o | BRIDGE RECTIFIERS
2N929A  0.740 | 2N2586 1. 2N3253  0-740 | 2N3725 0-428 | 2N4313  0-250 | BC261A 0-340 | NASBOSF  0.am  16A 50
930 0.190 | 2N2604  1.300 f 2N3299  0.340 | 2N3725A 1 2N4354  0-210 | BC261B  0-340 | NASBOSA  0.583 16 100 | Type Mo IF Ve  ih
2NS3CA  0-680 | 2N2605  0-840 | 2N3300  0-405 | 2N37 1.170 | 24355 0-240 | BC262A o0-380 | NASB06B  0-630  16A aco [ /N4% an [ M 04320
956  0-120 | 2N2657  3-070 | 2N3301  0-285 | N335 2 2N4356  0-240 | BC262B 0.380 | NASBOSD 1.0 18A ago | N7012 AR IO0BLY 03360
2N%0  2-210 | 2N2658  4-500 | 2N3302  0-420 | 2N3903  0-185 | 2N4400  0-190 | BC263A 0-380 N7013 A 200PIV 0-430
2N935  1-080 | 2N28%0  3-800 | 2N3304  0-700 | 2N3964 0180 | 2N4401  0.240 | BC263B  8-380 N7014 A 0Pty 0-5%0
2N1131  0.235 | 2N2891  3.500 | 2N3439  0-800 | 2N3305  0-175 | 2N4402  0-190 | BCY70  0-155 | TRIACS WITH INTERNAL N7015 A L M 04755
2N1132  0-235 | 2N2894  0-320 | 2N3440  0-480 | 23906  0-185 | 2N4403  0-240 | BCY71  0-220 | TRIGGERS N7021 oA LBV 0,380
2N1420  0-215 | 2N2894a 0-885 | 2N3444  0.830 [ 2N3945  0.500 | 2n4916  0-110| BEYZ2  0-120 N7022 6A loopiy 0-430
2N1613  0-180 | 2N2904  0-226 | 2N3502  0-790 | 2N3945 1 2Na917  0-180 ) BFSS2  0.855 | Type No Frice m v | N0z 6A 00PNV bag+ 4
2N1711  0-220 | 2N2904A 0.255 | 2N3503 1150 | 2N3947  1-370 | 2N4943 3. BFS93  0-740 (RMS) DROM | N7024 6A b M (2D
2N1893  0-270 | 2N2905 0-270 | 2N3504  0-790 [ 2N3%62 0380 | 2N 0-170 | BFX29  o-280 | NASQIBI0  0-310  1-6A 100 | N7025 6A §00PIV 0:810
2N1990  0-290 | 2N2905A 0-300 | 2n3505 0-790 | 2N3963  0-455 | 2N4965  0-170 | BFX30  0.330 | NASQ1620  0-330  1:6A 200
2N2017  0-870 | 2N2906  0-230 | 2N3545 4500 | 2N3964 0 2N4966  0-170 | BFX 0-230 | NASQ1640  0-360 1-6A 400
2N2102  0-375 | 2N2906A 0-245 | 2N3546  1-320 | 2N3965  0-780 | 2N4967 0.170 | BFX85  0-280 |NASQ4ST0  0-390  45A 100 | 2 AMP ENCAPSULATED
2N2192  0.405 | 2N2907  0-210 | 2N3547 1750 | 2N2030 0 2Nages  0-170| BFxee  0.230 |NASQSD  0-440 454 200 | PLASTIC BRIDGE
2N2192A 0-405 | 2N2907A 0-220 | 2N3548  1-900 | 2N4031  0-510 | 2N4969  0-170 | BFX87  o- NASQ4540  0-790  4-5A 400 | AECTIFIERS
2N2193  0-470 | 2N3011  0-180 | 23549  2-100 | 2N40Z2  © 2N4970 0190 | BFX88  0-210 | NASQES10 0420 6:5A loo
2N2193A 0-570 { 2NJ012  0-530 { 2N3550 2-500 | 2N4033  0-670 | 2N4971 0340 | BFY50 0.1pg |NASQE52D  0-480  §5A 200 | N6OOI A LBV, 02359
2N2194  0-495 | 2N3015  0-405 | 2N 0-130 | 2N4036  0-480 | 2N4g72  ©-360 | BFY51  0-180 | NASQES  0.780  6.5A 400 | N60O2 24 JooPIv 0:580)
2N2194A 0-530 | 2N3019  0.540 | 2N3564  0:150 | 2N4037  0-400 | 2N5055  0.200 | BFYS2  0.1p0 |NASQ8510  0-480 8.5 100 | NE0Os 2ANL200E1Y 0:400
2N2195  0-420 | 2N020  0-500 | 2N3565  0-110 | 2N4121  0.135 | 2N5056  2.000 | BSY3s  0.17p | NASQES20  0-500  8-5A 200 | NGO04 2AREE - A00RLY, g0
2N2195A 0.470 | 2N3053  0-180 | 2N3566  0:130 | 2N4122  0-150 | 2N5057  2-270 | BSY39  o.-17g | NASQ8540  0-830 854 400 | N60OS AT L
xgw 0-275 | 2054 0-450 2N3567 0120 | 2N4123  0-145 1 2N5127  0-116 | BSYS1  0- :ﬁgg]%g e300 |on 100
18 0-215 30 0- 2N3568  0-170 | 2N4124  0-145 | 2N5128 0-1 o : 200
2N2218A 0-248 | 2N3073  0.455 | oN3s69  0-150 f 2N4125  o-180 | 2Ns129  0- Boves 0.709 |NASQTOOW0 0-880 10 4o | PLASTIC RECTIFIER
2N2219  0-240 | 2N3107  0-540 | 2N3576  1-229 [ 2N4134 1 2N5130  0-080 | BSY54  0-260 1N4009 0-060
2N5131 0-100 | BSY95A 0-130 TRIACS ':4% g%
N4 N
Type No Price v | 1Naoos 0-100
i TH R H (AMS} DROM | 1N4005 0-110
Available from E AD'O S OP NAS1610 0-295 1-6A 100 | 1N4006 0-120
16 CHERRY LANE. BRISTOL BS1 3NG 162°° 0-314 1:6A 200 | 1N4007 0-130
Tel. Bristol 421196, Open Mon ~Sat. 9.00 a:m.-5 30 p.m. ADD 10% to order for VAT, p. & p. 15p per order.
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MAINS MOTOR
Precision made—as used in
record decka and tape recur-
ders—ideal also for extractor
fan, blower, heaters, etc. New
and perfect. 8nip at 72p.
Pustage 20p for first one then
10p for each one ordered.
MUSIC ON TAPE

A turther buy enables us to offer these at an even
lower price—namely 85p each or 5 for £2.50, S8end
for list of titles. We can’t repeat when aold out.

BALANCED ARMATURE
UNIT

>

500 ohtn, operates as speaker or micrn- gO
phone, 80 useful In intercom or similar,' 9~ o
circuits, 37p each, 10 for £3-76. N 8/

CAR ELECTRIC PLUG
Fits in place of cigarette lighter.
Usetul method for making a quick
connection Into the car electrical
38p each or 10 for £3-42,

12 VOLT 1} AMP
POWER PACK
This comprises double-wound
230/240V mains transformer
by with full wave rectifier and
2000 mF smoothing. Price
4 £2-20, plus 20p post & packing.
Heavy Duty Mains Power Pack. Output voltage
adjustable from 13-40V in steps—maximum
load 250W-—that is from 6 amp at 40V to 15amp
at 15V. This really is a high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment is very quick—simply Inter-
change push on leads. Silicon rectifiers and
smoothing by 3,000mF. Price £68-33 pius i5p post.

BAKELITE INSTRUMENT CASE
—y 8ize approx. 61" x3}"x2*
deep with brass inserts in four
corners and bakelite panel. This
is a very strong case suitable to
house instruments and special rigs,
etc. Price. 50p each.
Paxolin lid 11p extra.

MINIATURE
WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—?
pole, 4 way—3 pole, 4 way—2 pole
6 way—1 pole, 12 way. Allat 25p
each,
CONNECTING WIRE
7-0076 Copper conductors. 500 metre drums
available in the following colours: Red/Brown,
Yellow, Green/Grey, Blue/Green, Red/Orange,
Green/White, Grey/White, Blue/Orange, Brown/
Red, Brown/White, Red/Grey, Blue/Grey, Biue)
Brown. Price £2.20 per drum plus 40p post.
Btate alternative colours.
Screened Cable. 70076 core suitable for pick up or
mike lead or for inter-connecting amplifiers. 10
metres, 33p.
DOOR SWITCH
Aes fitted to refrigerators, etc. Switches off as door
closes. White 17p each. Black 15p each.

MICRO SWITCH

& amp changeover contacts, 11p
each, 10 for 99p. 15 amp onjoff.
Mo;llel 18p each. Changeover 19p
each,

U.V. LIGHTING

Usetul for flaw detection in metals and for looking
for water marks, etc., also for fitting over tropical
fish tanks— African violets and other indoor plants
which must have U.V. for healthy growth. The
outfit comprises of a 12in U.V. tube—choke—
starter holder and tube ends. Price £2-20 plus
20p poct.

80 WATT TUBULAR ELEMENTS
Brass encased with beaded flex ends. Standard
replacements in most absorbtion type refrigerators
but also has dozens of other uses. 83p each.

SPIT MOTOR
200-250V Induction Motor,
driving a Carter gear box with
11in. of output drive shaft
running at 5 reva per minute.
Intended for roasting chick

also suitable for driving
models—windniills, coloured disc lighting effect,
ete., ete. £2-04 plus 20p post and insurance.

S TRIGGER MATS
80 thin is undetectable under
carpet but will ewitch on with
slightest pressure. For burglar
alarms, shop doors, etc.
24in x 18in £1-68.
13in x 10in £1.21.

ROCKER SWITCH

13 amp seelf-ixing into an oblong hole.
8ize approximately 17 x 1 9p each,
10 for 82p. v
KETTLE ELEMENTS

Made by the famous A.E.I. Co. Complete with
washers and combined fixing ring and plug
shroud. Normal 2 round pin and

flat pin earth connection and over-

load reset push button. 2 Models—

1}in. (approx.) suitable for Swan

and other similar models—1#in.

(approx.) suitable for G.E.C.

Hotpoint, ete, All quick boil 24kW

elements at 240V. Price £1-38
each.
Practical Electronics November

MULLARD AUDIO AMPLIFIERS

Allin module forin, each ready buii>complete with heat
sinks and connection tags, data supplied.

Model 1153 500mW power output 72p,

Model 1172 750mW. power output 84p,

Model EPS000 4 watt power output £1-6G.

Unilex DIY STEREQ. Complete £11:30,

CENTRIFUGAL BLOWER

Miniature mains driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quiet
running—driven by cushioned induction motor with
specially built low noise bearings. Overall size 47 X 44"
X 47. When mounted by flange, air is blown into the
equipment but to suck air out, mount it from centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, film drying cabinet or for
removing flux smoke when soldering etc. etc. A real
bargain at £2-05.

MIGHTY MIDGET
Probably the tiniest possible radio, as described in Practical Wireless, 4 January
73. All electronic parts £2-20 post paid.

TAPE PLAYBACK UNITS

Mains operated. Made by Reditune the
famous ‘“music in the background people”.
These are complete units for playing tape at
standard speed (33"). These have a superior
motor driven fly wheel to control the tape
through the capstan and also an even equally
useful valve amplifier with EL84 output.
In a steel case with carrying handle. Tested
and in good working order £6-50 or some in
need of repair but complete 23-50. Cassettes
of tape pre-recorded 21-10 (please state type
of music required). 73p carriage up to 200
miles then 50p per 100 miles extra.

6 MAINS TRANSFORMERS
Our Bel: MTMI1 27V at 8A. Upright mounting tully shrouded—Aflying leads—
fully tapped primary. Price £3.80,
Our Rel: MTM2. 12V at 1A. Upright mounting with fixing luge, tag connections.
240V primary—12V 1A secondary. Price 83p,
Our Ref: MTM3. 6-3V 2A upright mounting with fixing lugs, tag connections,
240V primary 6-3V 2A secondary. Price 77p.
Our Rel: MTM4, 18V—}A with thermal cut-out. upright mounting with fAxing
lugs—tag connections, Primary 240V—secondary 18V at JA. Price 88p.
Mains ion, 350W earth shielded—flex lead pright lugs for
fixing terminale for output. Price £8.50 each.
Mains Transformer Bargain. Standard mains 240V input. Secondary 2-4V 9A
intermittent 5A continuous. Price 55p,

e

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take standard 13 amp fused plugs and on/oft
switch with neon warning light. Supplied complete with 7 feet of heavy cable.
Wired up ready to work, £2.50 plus 20p post and insurance.

24-HOUR TIME SWITCH
Made by Bmiths, these are A.C. mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with 13A socket. Two com-
pletely adjustable time periods per 24 hours, 5A
changeover contacts will switch circuit on or off
during these perjods. £2.75 post and ins. 25p.
Additiona! time contacts 55p pair.

THYRISTOR LIGHT DIMMER

For any lamp up to 1kw. Mounted on switch plate to fit
in place of standard switch. Virtually no radio interference.
Price £2+95, pluas 20p post and insurance.

Industrial mode! 5A 23.30. Not on plate.

THIS MONTH'’S SNIP ey

WALL THERMOSTATS

Made by the famous Smiths Instrument Co. called Colourstat. Wall
mounting and in a handsorne plastic case (cream and beige). Adjustable
by slider (lockable) and may be set to control temperatures from around
freezing through to 50°C. The sllde panel s engraved and indicates
“frost, "'warm'’, “'very warm’’, etc. The thermostat will control heaters,
etc., up to 15A at normal mains voltage and is ideal for living room, bed
room and greenhouse, etc. Price £1:85. Don’t miss this.

THE TWENTYLITE

Fluorescent lighting units with
polyeater choke and finished white
enamel. 21t. model, ideal kitchen,
bedroom, hallway, porch, lift, etc.,
with tube. Aesembled ready to install, Price £2-20 + 40p P. & P.

10 AMP. DIMMER/CONTROLLER

For the control of lighting of stage or studio or portable
equipment in workshops, etc. This has socket outlets
each controlled by 5§ AMP Solid State Regulator. Also
fitted with master switch fuse and neon indicator and
terminating with 6 feet of flex. Overall length 17in.
34in. x l4in. deep. £7'50 plus 25p P. & P.

TANGENTIAL HEATER UNIT

This heater unit is the very latest type, most
efficient, and quiet running. Is asfitted in Hoover
and blower heaters costing £15 and more. We
have a few only. Comprises motor, impeller,
2k'W element and 1kW element allowing awitching
1, 2 and 3kW and with thermal safety cut-out.
Can be fitted into any mietal line case or cabinet.
Only needs control awitch. £3.-85, 2kW Model
as above except 2kW £2.75. Don't miss this.
Control 8witch 44p, P. & P. 40p.

Voltage Changing Transformers made by Parmeko.
Upright mounting, fully shrouded and with ter-
minal blocks for input and output. For changing
mains voltage, ideal for working low voltage
equipment from 230/240 mains and for increasing
voltage due to losses in long leads. Voltage up
or down between 190-250V 250W. Price £1-85
plus 30p post, etc.

Door Opening or Platlorm Rotating Motors.
Very powerful motora estimated rating at } h.p.
Reversible with gearbox and "V belt drive
whezl of 7in diameter. Prige of motor which
weighs approx. 151b is £10. Nufe. These are
ex-equipment but guaranteed for six months.

Gss and Smoke detector/Sensor—ref. GD1—
recently referred to as the electronic nose—£2
each; cirtuit of smoke detector alarm included.
Constructional details appeared in September's
Practical Wireless, so we can supply the SL03D
at 21-75, the ZN414 at £1-35, also most other
iteme, send for PW10 radio parts list.

8pring Return Waler Switch. As used in inter-
com and other similar equipment a two wafer 6
pole 3 way switch, spring return from centre
position when turned clockwise and permanent
off or on when turned anti-clockwise. Price
55p each.

A.C. Bugzers. 12V. Fix these into a box which
will resonate and they will give a loud piercing
note. Sultable for alarms or signal. 83p each.
Push-on Tag Connectors. These are being
increasingly used on cars and domestic appli-
ances. 2 sizes prevail, the most popular being
for }in tag. We offer these at attractive prices.
10 for 10p; 50 for 40p; 100 for 70p; 1,000 for &5,

4 Minute Timed On Switch by 8miths. Our ref.
T8 AUl. This is for processing photographic
plates, etc. Has a scale graduated 0-4min.
Turn the polnter knob, and set it at the desired
time—switch will stay closed until pointer knob
returns to zero. Clockwork motor, so can be
independent of maine if desired, but the switch

iteelf is double pole, rated 250V, 15Amps. Price
£1-65,
One Hour Timed On Bwitch by Smiths, Our

ref. T8 AU2. As T8 AUI1 except that the com-
plete rotation of the pointer knob lasts for lhr.
Price £1-10 each.
DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes
speed from  approxi-
mately 10 revs, to
maximum. Full power at all

speeds by finger-tip control.
Kit includes all parts, case,
everything and full instruc-

tions. £1-85. 13p post and p. Made up
model also available. £22-85,

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and ampli-
flers. Adjustable output 6v., 9v., 12 volts for up
to 500mA (clasa B working). Takes the place of
any of the tollowing batberies: PP1, PP3, PP4,
PP6, PP7, PPY, and others. Kit comprises: mains
transformer rectitier, stmoothing and load resistor
condensers and instructions. Real snip at only
£21-10. Plua 20p postage.

Stereo Pre-amp Module. Mullard ref. LP
7182/2—transistors and all ancillary com-
ponents mounted on PC board £1-32 with
conpection dig.

ISA ELECTRICAL
PROGRAMMER
Tearn in your wleep:
Have radio playing
and kettle boiling as
you awake—switch on
lights to ward off
_— intruders — have a
warm house to come home to. All these and
many other things you can do if you invest in an
electrical programmer. Clock by famous maker
with 15 amp. onfoff ywitch, 8witch-on time can
be set anywhere to stay on up to 6 hours. In-
dependent 6¢ minute memory jogger. A beautiful
unit. Price £2:15 + 20p p. & p. or with glass
front chrome bezel 83p extra.

THERMAL CUTOUT

A miniature device }in dia. on one screw fixing
mount—can be used for motor overload protection,
fire alarm, soldering iron, switch off, etc., etc.
15 amp contacts open with flame—radiant or
conducted heat. 11p each or 10 for 99p.
HONEYWELL PUSH BUTTON
MICRO SWITCHES

As used in some vending machines, etc, Each
switch is a changeover type rated at 15A 250V a.c,
Intended for pane] mounting with fixing nuts and
single black push knob. 8ingle changeover
switch 28p,Double switch 42p , Triple switch 81p.
MACLAREN THERMOSTAT

Make and break 20A a.c. with the sensor probe
coupled by 2 feet capillary covering range of
10-100°C—complete with large engraved control
knob. Price 83p.

TERMS: 10°, discount if ten of an item
ordered, send postage where quoted—other
items, post free if order for these items is
£6-00, otherwise add 20p.

1973

J. BULL (ELECTRICAL) LTD.

(Dept. P.E.), 7 Park Street, Croydon CRO IYD

Callers to 102/3 Tamworth Road, Croydon
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GUS GW.SMITH&GDRaoio)LT

AUDIOTRONIC MODEL ATM.1
Top value 1,000 o.p.v.
pocket multimeter,
Ranges :  0/10/30/251¢
1,000V. A.C.and D.C.
D.C. Current 0-1mA/
100mA.

Resistance:0/150 K ohnis.
Decibels: -1 to +22dB.
Slze: 90 x 60 x 28mm.
Complete with test Jeads.

Model §-100TRMULTIMETER/TRANSISTOR | TE-40 HIGH SENSITIVITY A.C. TE22 SINE SQUARE WAVE AUDIO
TESTER. 100,000 0.P.V VOLTMETER _

niirror scalefoverload protec- 1 i .
tion ¥ 0/0-12/0-8/3/12/30/10/ 0 meg. input 10 ranges
600V .c. 0/6/30/1:20/600V"
0/12/600uA] 12/ 300mA/[ 1 )
amp. d.c. 0/10 K/1 MEG/100
MEG. —20te +30d4B. 0-01-2
MFD. Transistor tester
measures Alpha, bheta and
Ico. Complete with batteries,

300V, R.MLB. 4cps.-1-2 Mc/s.
Decibels —40 to +50dB.
Supplied brand new complete
with leads and instructions.
Operation 230V. a.c. 217-50.
Carr. 25p.

20¢fs lo 30 kefs.
Qutput  imped-
ance 5,000 ohms.
200/250V a.c.
Supplied brand
new and guaran-

£2:95, Post 15p.

RUSSIAN 22 RANGE MUPLTIMETER
0P

Model 1437 10,000

A first class versatile in-
instrument manufactured in
.8.8.R. to the highest
standards. Ranges: 2-3{10/
50/250/500/1,000Y d.c. 2-3f
10/50/250/500/1,000V a.c.
D.c. current 100wA{1/10/
100mAf1A. Resistance
300 ohms/3/30/300K{3m Q.
Complete  with  batteries,
test leads, instructions and
sturdy steel carrying case.
OUR PRICE £4.95, Post 25p.

MODEL 500 30,000 O.P.V.
with  overload  protection
mirror scale 0/0-5/2:5/20/:
100/250/500/1,000V
0/2:5/10/25/100/250/500/
1,000V a.c.  0/30uA/3/50f
500mA. 12 amp. d.e.
0/60/K/6  Meg./60 MegQ.
£10-50, Post paid.

Leather case £1-75.

U4312 MULTIMETER ¢
Extremely sturdy instrument

667 O

for general electrical use,
PV, L

0/0- 3/1-’ ‘-5/30/801150/300/
600/900V d.c. and 75m

0/0 3/) 5/7'0/30/601150/3001
600/900V a.c.
0/300;“\/1-5/6/15/60/150
600MA/1:5/6 amp. d.c.
0/1-:5/15/60/150/600MA/

1-5/6 amp. a.c. 0/200(1/31(/301((1 Accuracy
Knife edge 1. ‘nter, mirror scale.
with sturdy metal carrying case,
instructions. £9.75. Post 25p.

HIOKI MODEL 700X

100,000 O.P.V. Overload

protection. Mirror  scale.

0-3/0-6/1-2]1-5[86]12/30/60/

l‘20/'10[l/600/l 2OV e

iy n/r’/m/nn/l 307300/

'iﬂ 1,200V 4

15/30u. A/’(/ﬁ/JO(bOII 20/300m.\

h[l" amp. d.c. QKf200K/
eg/20 Meg uhim 20 to

+63dB. £14:85. Post 20p.

MODEL C-7080 EN
Giant 6in mirror scale.
20,01 PN
0/0-25/1/2-5/10/50/250/
1,000/5,000V d.c. 0/2-5/10
/50/250/1,000/5,000V" a.c.
OI.:O;AAIl/lD/lOO/.)OOmA/
10 amp d.c. 0/2K 200K/
20 m

—20 to +50dB.

£13.85. Post 3op.

370 WTR MULTIMETER

Features a.c.  current
range 20,000 O.P.V.
DIO- ) .;Il() / .;0 12507 300/

b ‘ a/lﬂ/u()/ ‘aDI.)OOI 1000V

0/.‘)0“_-!/)[10/ 100mA f1/10
amp. d.c.
0/100neA/1/10 anp.  a.c

0/ 3K /50K { 500K [ 5M EG [ HOMEG.
=20 #6018, £17-50. Post 25p.

TMK LAB TESTER
100,000 O.P.V.
6}in scale buzzer
short clruul check.

instructions and leads.
£14.05. Post 25p.

LB3 TRANSISTOR TESTER

Tests I1CO and B.
Pnplnpn. Operates from
AV battery. Comlete
with all instructions, ete.
23-95, Post 20p.

LB4 TRANSISTOR TESTER

Tests PNP or NPN transistors,
Audio indication. Operates

on two 1:5V batteries.

Complete with allinstructions,

ete.
£4-50, Post 20p.

MODEL 448A IN
CIRCUIT TRANSIS-
TOR TESTER

Checks true a.c beta
infout. Checks Icbo.
Checks tliodes infout.
Checks  BCR., etc.
Beta H1 10—500 LO
2-—50 Ibco 0-5000uA.
220/240V a.c. operation.

KAMODEN HM-350 TRANSISTOR TESTER

High quality instrument
to test Reverse Leak
current and D.C, current.
Amplification factor of
NPN, PNP, transistors,
diodes, S8CR's, etc. 47 X
43" clear scale meter.
Operates from internal
batterjes. Complete with
instructions, leads and
carrying handle, £12-50.
Post 30p.

TE-85 VALVE VOLTMETER

28 ranges, D.c. volts
1'5-1,500V  a.c. volts
1:5-1,500V. Resistance
up tlo 1,600 megohms.
200240V r a.c. opera-
tion. Complete with
probe and instructions.
17.50. Post  30]
Additional probes avaj
ablea R.F. £2-12; H.\V.

EKAMODEN 72.200
MULTITESTER

High sensitivity tester.
200,000 o.p.v. Overload
protection. Mirror scale.
Ranges: 0/0-06/0-3/3/30/
120/600/1,200V d.c., 0/{/
12/60/300/11,200V
0/8,

600mA

2k /2 2
Mq. £16.96. Post 30p.

TMK MODEL 117 F.E.T. ELECTRONIC
VOLTMETER
Battery-operated, 11
meg input. 26 ranges.
Large 43in mirror scale.
Size 5iin x 4}in x2fin.
D.c.. volts 0-3-1,200V.
A.c.volts 3-300V R.M.8.
8:0-800v  P-P. D.c.
Current 0-12-12MA. Re-
sistance up to 2,000M ohm. Decibels —20 to
+51dB. Complete with leads/instrictions.
£17.50. P. & P. 20p.

KAMODEN HMG-500 INSULATION RE-
SISTANCE TESTER
Range 0-1,000
Megohms, 500 Volt,
Battery operated.
Wide mm;e clear
meter 4 X 4"
Complete "with, de-
luxe carrying case,
batteries, instructions.
219-95. Post 30p.

MODEL TE15 GRID DIP
METER

Transistorised. Operates
as Grid Dip, Oscillator, |
Absorption  Wave  Meter
and  Oscillating  Detector.
Frequency range 440kHz-
280MHz in 6 coils. H00uA
meter. ©V battery opera-
tion. 8ize 180mm X 80mm

X 40mm.
£15, Post 20p.

T0-3 PORTABLE | OECILLOSCOPE

8in tube, Y amnp. Sensitivity
0-1V p-p/CM. Bandwidth
1-3cps-1-5M Hz. Input
i meg 0 25pF X amp.

09 p-pfCM.
Bandwidth 1-3cps-800kHz.
Input imip. ’meg Q 20pF.
Time base. o ranges 10cps-
300kHz. Synchronisation.
Internalfexternal. Illuminated scale 1400
% 215mm X 330mi.  Weight 15}1b. 220/
240V a.c. Supplied brand new with hand-
book. £52:50. Carr. 50p.

CI-5 PULSE OSCILLO-
8COPE

For display of pulsed and
periodic waveforms In
electronic circuitsVERT.
AMP. Bandwidth 10MHz.
Sensitivity at 100kHz
v RMSfmm. 0-1-25:
HOR. AMP. Bandwidth
500kHz. Sensitivity at
100kitz, vV RMS8frum.
0-3-25; Pre-set triggered sweep 1-3,

| HODEL AT201
CADE

teed with instruc-
tion manual and leads. £17:50. Carr. 37¢p.

ARF-300 AF/RF
SIGNAL GENERATOR
All transistorised, com-
pact, fully portable. AF
sine wave 18 Hz to 220
KHz. AF square wave
18 Hz to 100 K Hz, Out-
put sine/square 10v.
P-P. RF 100 KHz to
200 MH:z. Output lv.
maximum, Operation
220/240v. AC. Complete
with instructions and
leads. £29-95, Post 60p.

D.

ATTENUATOR
Frequency range
0-200kHz.
AttenuatorO-llldB
0:1dB step.
Impedance 600
ohms. Max. Input power 30dBm.
Bize 18inm X 90min X 53mm.
£12.50. Post 37p.

BELCO AF-5A SOLID STATE SINE

SQUARE WAVE C.R. OSCILLATOR
Sine 18-200,000 Hz:
8quare 18-50,000
Hz. Output max.
+104B (10 K ohms)
Operation internal
batteries.  Attrae-
tive 2-tone case
7#in x Gin X 2in.
Price £17-50, Carr.
17p.

MCA.220 AUTOMATIC
VOLTAGE
STABILISER

Input 88-126V ac. or |
176-250V a.c. Output 120V
a.c. or 240V a.c. 200VA
rating. 211-97. Post 50p.

P8.200 REGULATED P.8.U.
8olid state. Variable output
5-20V d.c. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent. Output 220/240V.
a.c. Bize T}in. X 5§in. X
3}in. £19-85. Post 25p.

P8.100B REGULATED
POWER SUPPLY

Solld state. Output 6, 9
or 12V d.c. up to 3
amps. Meter to monitor
current. Input 220{240V
a.c. 8ize 4in. X 3{In. X
6%in. 211.87. Post 25p.

free running 20-200,0001z in nine ranges
Calibrator pip! 230mm X 360mm X
430unn, 115-230V . operation.

£39. Carr. paid.

Ry
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MODEL U4311 SUB-STANDARD
MULTI-RANGE VOLT AMMETER

Bensitivity #30  ohms/
\ ull a.c.aml d.e. Accur-

0:5% due. 1% a.c
SLale length 1651m

amp.
TH0mV {15}
75/150/300/
750mV/ 153
75/150/300f SV e

RUSSIAN CI-16 DOUBLE BEAM
OSCILLOSCOPE

oMHz Pass Band. Bep-
arate Y1 and Y2
amplifiers. Rectangular
Jin x 4in C.R.T. Cali-
brated triggered sweep
from  0-2ufsec to 100
milli-sec per ¢l Free
running time base 30
Hz-1MHz. Built-in
time base calibrator and
amplitude calibrator,
Supplied (omplete with AT

all accessuries and mstmcnon manual.

230V/240V SMITHS
SYNCHRONOUS
GEARED MOTORS

Bullt in gearbox. All brand
new and boxed. 30 RPH
CW; 2 RPH CW: 20 RPHQ
CW: 2 RPH ACW; 30 RRH '

CW. 50p each, Post 12p.

POWER RHEOSTATS

High quality ceramic construe-
tion. Windings embedded in
vitreous enamel. Heavy duty
brush wiper. Continuous rat-
ing. Wide range available
ex-stock. Bingle hole fixing,
$in dia. shafts. Bulk quanti-
ties available.

Senajtivity: 100, 000
OPVil.c. g

Sutomatic eut out. Supplied complete with | £87. Carr. paid. 26 wyﬂ‘ 10/25/50/100/250/500/1000 ohma.
test leads, wnannal and test certificates. 95p. P.

49.  Post 50p.

£ ost H0p TE-20D RF SIGNAL GENERATOR 50 WATT. 1ol‘zalso/loo/zso/noo/1000/2500
Accurate wide range sig- or 5000 ohma. £1.35, P

ual generator  covering
120 kHz-500 MHz on 100 WATT. 1 5/10/2.)/.:0/100/250/500/IOOO or
2500 ohms. £1.85. P

4  bands, Directly call-
brated, Variable R.F. at-

240" Wide Angle Ima Meters
-

10.
50, 930, 300, 1,000V. D.c. current: 10,
ot 10, 100, 300m4. 25 104. Resistance: | KAMODEN HM7208
10K, 100K . 10 meg. 100 1eg. Decibels: | F-E.T. V.0.M.
—-ID to +4‘Jdlh Plastic case with carrying
handle, size T7iinxA3inx3iin.  £19.85,
P. & P. 25p.

OM.A o0 to
ALL PRICES ARE ho sk P0K500K
SUBJECT TO 10% VAT ‘}’,{)‘s{’/;o“““ﬂ

Input
Ranun

tenuator  audio output,
tal socket for ealibration.
240V a.c. Brand new
th instructions. £17-50.,
Carr. 37p. Size 140mm X
215mm x 170min.

MW1-6 60mm square £3-97
MW1-8 80mm square 24-97
Post extra
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HIGH QUALITY
CONSTRUCTION KITS
Appointed stock wts
JOSTY Camplete with com

GLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL AUTHORITIES, ETC.

£4 80
no amplit S En Over 200 ranges in stock—other ranges to order. Quantity discounts available.
A To0 ﬁ‘;m‘,‘.‘,‘""“',‘““"’ oaac o (] Send for fully illustrated brochure.
ATS0 o . N
ATSE 3 300w e 35 | TYPE 8W.100 100mm x 80mm Fronts  Type MR.85P. 4iin. x 4iin. Fronts Typs MR.38P. 1 21/82ia. square Fromu.
ATS6 Troac I s " "
ATE0 Bivchacanc v conmron snge chommir 780 | S0mA . 4 200 8228
ATEE  Prychedalic igh control Jcnennel . £14.85 100mA 22-26
n::; IFA:‘d‘lumw.wl tranuntor radio . ., g:: 500mA .. 22.28
conmstor recewer . . | | . . €21
WEI0 Fot omer Ll lose 1amp. . - 8225
HEIZE Duluxe FM tuner umit . . €24.12 b amp. . . 22.28
WEI30 Stereo decoder for HF 310/HF325 ) 15 amp. . 8228
HEI95 Ae-wat ampisfier lor AN/FM bands |11, 11 £1.77 30 amp. . . 2295
OP310 Stereo pra-emp lor use with 2x AF310 .2 5 am d.e 20V
GUII0 Tremoio umt for guitars etc 1780 p.d.e. .. % L Vd.c. . 22.28
NT10  Power suppiy 100 m/a 9V stab |zv unstab  £6.15 . 300V a.c. ... £8.70 - 50V d.c. . 22.28
NTI00 Profesuomlstarce powe <aae! 1280 lamp.d.c. .. £3:60 | VU Meter ... £4-80(|50uA...... .. 24-40 [ 150V \.c. . 42:28
NT306 Transstor comverter 12015V AC/DC 10 6V, 50-0-50;AA ... 2425 | 300V d.c. . 2228
75V or 8Y D Cotaso |\ T [100uA....... 24:26 | 15V a.c. . . 22-28
SREID M D o ac o 10 S . taso | Type8D.880 82:5mm x 110mm Fronts }oo o 1004 . £4:08 | 300V auc. ... £3: 2 de ... 8228
NT315 Power 1upply 240V AC 16 4 5-15V'DC - 10mA 200uA . .. 2405 | 8 Meter ImA. £3:.90)200uA. ... ... 2225 [ 100V d.c. ... 2228
S0mis e e . eesr — 1 |soma 500uA . ...... £390 | VU Meter ... £4-55 500uA. 2225|150V dic. ... £2.28
% 100mA 5000- .)OOpA . £3-90 [ 1amp.a.c.* . £3.90|500- 0-.)00;( A\ 2295300V dlc 2225
“YAMABISHI” VARIABLE { £ { | s00maA . ImA .. . 23-90 | 5 amp. a.c.* . £3.90(ImA . £2-25 | 500V d.c £2:25
VOLTAGE TRANSFORMERS 1amp. ... 1-0-1mn. £3:90 | 10 amp. a.c.* £3.801-0-1m. £2 750V d.c £2-28
S5amp. ... SmA - £3-80 [ 20 amp. a.c.*  £3.80|2mA 16V a.c £2-35
Excellent quality at low cost. All models— 10 amp. . 10mA ..., £3-90 | 30 anip. a.c.*  £8.90)5mA 50V d.c 22-30
Input 230v. G0/80 c/s. Varlable output | poua. ... .... 2840 {5V d.c. | 10ma 150V a.c £2-30
0-260v. 50-0-50;‘A . 2340 | 10V d.c. 20mA 300V a.c . 2280
MODEL S§-260 o A £3-85 | 20V d.c. 50mA 500V a.c. . £2:80
GENERAL 50V d.c. 2]in. square Fronts. 100mA 8 Meter ImA. 28-30
PURPOSE 300V d.c. 2850 | 10V d.c. .... £2.50(150mA VU Meter ... 2266
BENCH 15V a.c. . £3-06 EOV de. ... 2250
MOUNTING 300V ac. ... £3.00 | 50V d.c. .... £22-80
s £7:00 VU Meter .. 28-50 :ggg 300V d.c. ... £2-50|Type MR.45P. 2in. square Fronts,
2 15Vac. ... X
25 amp £8-05 45:50 | 300V ac. L. :5.88 .d-,gf‘n'?s'o',; ?o‘\’v"L
g amp :}é;g x 85mm Fronts 8 l\vdeler lma, £2-60/100, 22 20V d.c.
2 :xg. L 500mA I U Meter ... :ggg 100 0 100;1\ £2:50 | 50V d.c.
12amp. ..... £28:60 1 amp. e+ 4+ e £2-50 | 300V d.c
ol 4900 5 amp amp. a.c.® . £2:50(500; 2245 | 15V d.c. ...
53 .n:g- T 288.00 10 amp %3 amp. a.c.* !2-:8 500°6- .,oouA 2240 | 300\ d.c.
. " amp. a mA . ... 22. 8 Meter 1
I-"lllll“ > 40 amp. £82:50 2,‘,'\-";,2 30 amp. & SmA .. VU Meter
MODEL 50V d.¢ 10mA 1amp. a.c.*
A ‘”d S-2608 300\ d.c J0mA | 5amp. ac. . £2.40
J\ | “ 15V a.c 100mA 10 amp. a.c.* 42.40
@ ‘ Panel mounting 300‘. . . 8iin. Fronts 300mA . 22:40 (20 amp. a.c.* £2-40
lamp .... £7.00 | 100mA 2290 | VU Meter }‘g: g-C- . Lamp. . .... $2.40(30 amp. a.c.® £2:40
| 2:5amp .... £8.05 20V d.c.
@@ ‘ Carriage and tr & gy i
e i : Extra | TreeSD.460 48mm x 59-bmm Fronts lgg:A‘w“A o “SEW ' BAKELITE
£2-80 3 | .
. 15V a.c.
AUTO TRANSFORMERS £2.80 v o PANEL METERS
0}/11154123(;)\'. Step up or step down. Fully :g-;g 150V a.c. Type MR.85. 8}in, square Fronts.
LI 7 300V a.c. L amp.
80W  £2:85 P.& P.18p 2270 500V a.c. ... 5 amp.
£3-00 P. & P.18p - £2:55 d 8 Meter 1mA. 15 amp
£4-00 P.& P.23p £2:80 | 50V d.c. VU Meter . 30 amp
£5:80 P.& P.33p £2:60 | 300v d.c. £2.60 [ 50mA a.c. 50 amp
£8-25 P.& P.38p £5.60 | 15V a.c. £2-60 | 100mA a. 5Vde
£11.26 P.& P.43p 00 | OV B £2-80 | 200mA a. 10V d.c
£18.00 P.& P.350p » e o o £260 | 500mA a.c.® . 20V d.e
£40:00 P. £1P.& £2:60 | VU Meter ... £2:80 | 1 amp. a.c.* . 50V d.c
230 VOLT A.C. o :ggg soamp. &2 o :1“5)3}’ 3 ¢
o & 10 amp. a.c.* c
50 CYCLES £2.90 {20 amp. a.c.*  £2:60 24-60 | 50mV d.c
RELAYS 2260 [ 30 amp. a.c.*  £2.60 g-u ;ogn-\' d.c, .. gz
08 | 30V a.c.® o »
Brand new. 3 sets of . £3-00 | 50V a.c”® £2.85
changeover contacts at . £8.00 | 150V a.c.* ‘l:g
5 amp. rating. 40p each. £2-70 | 300V a.c.* X
Post 10p (100 lote £30) EDUCATIONAL £2-80 | 500mnA a.c.* . £2:60
Quantities available. METERS !2~Bg L amp. ('»: . ggg
REFLEX HORN SPEAKER RUH.6 Type  EDI0T.  Sire },;,‘};J""‘ 500 | Tommp aes £5.00
/ Built in driver unit. “SEW " Ovs{;gl 100mm % 80mm |4, 4 22.60 | 20 amp. a.c.* $2-60
Empedance 16 ohm. Power x mm. £2.60 | 30 .a.c.* 2280
5 rating 10W. Response 380- EDGEWISE METERS A hew range of mgn B £5.60 | 50 amp. ac.®  £2.80
o 7.000Hz. A . i quallty moving  co y 4 VUM o
Sin x 611, Weatherproot instrumenta ideal | 200MA LD SR LIt
and shock proof. Type PE.70. 3 17/32in. x 1 18/82in. x for school experi-
OURPRICE £4.97 P. & P. 30p :3!'_;15 ﬂOOOF- m {:‘:n';'h’ “:gp“cn"ig;:' Type 8-80 80mm square Fronts
i S00uA....... -20 ‘ .
BYD.5 VERNIER TUNING DIAL a0 | 200u iy 3in. mirror scale. The a0
Approx. 7-1 ratio planetary drive vernier £23-60 o nieter movement is easily accessible to 3-40
dials. Log scale 23.50 [ 300V a.c. ... £8-28|demonstrate internal working. Avallable 1 23.30
0-180 degrees. Blank £3.40 | VU Meter ... £3.86|in the iullo\ning ranges: !.3:06
acales 1 to 5. Scale 50uA....... 3 10\ ole £3.00
width 4}in. Dial size ‘100;‘1\. .. 20V d.e 20‘. ey o 23.00
2in x 3in. Overall size * — 50-0-5 50V d.c. ) H
7jin x 4in x 1iin MOVING IRON linA 300V d.c. gg(‘)‘f'l‘ L ::ﬁ
deep including knob | ALL OTHERS MOVING COIL 1-0:1ma Dual range e -
and coupling. lin dia. NAde. ... 500m\15A d.c. £7:00)1 amp. d.c. . £800 | 300V ac. 2300
Please add postage BAde L. 5V/30V d.c. . £7-00/5amp. & £3-00 | VU Meter .. £3:70

shaft.
OUR PRICE £1:62 P.&P.15

1021 STEREO | AUDIOTRONIC AHA101 | EA.41 REVERBERATION MP7 MIXER Send SAE. for new B.page

LISTENING STATION STEREO HEADPHONE | AMPLIFIER ‘ PREAMPLIFIER list of Semicolnductors
For balanc- AMPLIFIER | | y micrn- andi¥a’ves
ing and i . ph;!lle |nl-

i . ilico bl ch

e transistor * wth i ALL PRICES ARE
apke.  with amplifier op- = 0 dividualgam SUBJECT TO
additional eratea from | controls enabling comnpdete nuxing 1094, VvV.A.T.
facility  for magnetic, ‘ Melf  conlained,  transistorised, facihtyes, lial!.nrv aperatel.
Mereo head- ‘ eeramic  OF paptery pperated. Rimiply plug 40 ):u.\'”.‘;(lxl’\ ‘ x I‘*‘x::‘\"“l;{)(;‘?’l’:r“:

phone switching. 2 gain controls, tuner inputa | B 5 ‘ N
speaker on-off alide switch, stereo ! with twin stereo headphone ‘out :‘l""::l i‘;:l("):uv'::;r5:‘1:'::60:“\::»]:::)1 mag. 4mV L0K. Ph
headphone sockets 6in X 4in x | puta and separate volume con- mn?ml depth ",'n,‘_‘_r'b(‘mi“n 100V 1 meg. Dutpnt
24in. trols for each channel. Operated | controll Beautitul watunt cabinet  =o0MV 100K

from 9V battery. Inputa 5mV/ | 730" 303 in !
100mV. Output 50n1W per channel. .

l
phice £2°25 4" | Bt £7°50 5" e £7°50 *&" | Wi £8-97 o" MO
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LS GW.SMITH&CO(RAo0)ITD

UNR 30 RECEIVER

4 Bands covering 650kHz-30MHz.
BFQ Bullt-in Bpeaker 220/240V
a.c. Brand new with instructions.

OUR £1 5.775 Carr.

PRICE 370

UR-1A RECEIVER

4 Bande tovering 550kHz-30MHz.
FET, 8 Meter. Variable BFO for
B88B. Bullt-in Speaker. Band-
spread. Bensitivity Control. 220/
240V s.c. or 12V d.c. 127 X 43in
X 7in.Brand new with Instructions.

OUR £25 0 Carr.

PRICE

LAFAYETTE HA-600
RECEIVER

ey

General coverage 150-400kHz,
560k Hz-30MHz. FET front end,
2 mech. Blters, product detector,

variable BFO, noise limiter, 8
Meter BLandspread. RF jain.
15In x 93in x 8fin. 18 1b. 220/

240V a.c. or 12V d.c. Brand new
with instructions.

rrice £50700
TRIO 9R59DS
RECEIVER

Carr.
50p

4 bmdu covering 550kHz- BOMHz

continuous and electrical band-
spread on 10, 15, 20, 40 and 80
metres. 8 valve plus 7 diode

circuit. 4/8 ohm output and phone
jack. 8SB-CW. ANL. Variable
BFO. 8 meter. 8ep. bandspread
disl. IF frequency 445kHz audlo
output 1-5W. Variable RF -and
AF gain controls 115/250V a.c.

8ize: 7in X 13in X 10in  with
instruction manual.

OUR Carr.
erice £49°50 52

FULL RANGE OF TRIO STOCKED

TRIO JR310 SSB
RECEIVER

Covers 35, 7, 14, 21, 28, 285 and
29-1MHz bands, and WWY

I5MHz. 88B, AM and CW. AF
output inore than 1W. Crystal

controtledd BFO for 88B. 8 nieter,
ANL, ete. A.c. 110/120-220{/240V.
Size 330 X 179 X 310mm.

£75'0

OUR
PRICE

Carr.
Paid

1006

' TRIO JR599 RECEIVER

9 wavebamls  covering 18-
29 TMHz, 144-146MHz and 10-00
MHz WWV. 88B, CW, AM and
FM. AP output more than IW.
K. Meter. Squeich euntrol. BFO.
Variable RF amnd AF controls.
4-16 ohm ontput and phone jack.
Power requirements 100{240V a.c.,
12-14V e,

OUR £1 55.00 Carr.

PRICE Paid
TRIO TR2000 TRANSCEIVER

| Folly  tran-
syistorised
portable
VHF Trans-
ceiver. Will
{ transmit anil
receive on 6
channels
hetween ‘

144-146MH2z. 1W  transmitter.
12V d.e. internal or external
supply. Built in charger for ni-cai

cells. Power/volume  switch,
aquelch control. channel selector,
mike socket, earphonefexternal

apeaker socket. Coniplete with
wnicrophone, 144-48, 14472 and
145-32 crystals.

tmee £719°50

PRICE
TRIO TS515/PS515
TRANSCEIVER

Carr.
Paid

T8515
amateur band receiver covering
80, 40, 20, 13 and 10 metre bands

High quality SSB/CW

with P8315 power supply and
speaker unit. Transniit/receive
frequency 3:5-28-7MHz. Output
l 1-3W. Power requirements 110-
120/:220-240V a.c.

OUR

PRICE £210 00

BELTEK W5400
CAR TRANSCEIVER

Carr.
Paid

Solid state niobile tranaceiver for
12V d.c. neg. uge. Transmits and
Receives on any 12 of 28 channels
between 144 and 146M1iz. Power
output 10W and IW switchable.
Controls: Volumefon/oft, squelch,
channel selector. Internsal 3in
speaker. Complete with dynamic
mike, PTT aswitch, three sets of
cryatals for 144-48MHz,
144-60MHz, 145-00MHz, mount-
ing bracket and instructiona,
[4)

1 £75'00

HAND HELD
2.WAY
i | WALKIE
—| TALKIES

Battery operation. Volume and
squeleh controls. Call button and
press to talk button. Telescopic
Aerial. Complete with carrying
CRses.

SKYFON

100m\\ £24-95 palr. post 30p.

P30 ANNEL

Carr.

UR
PRICE Paid

ir, post 50p.
L

1 watt. 271-25 pair, post H0p.
LICENSE REQUIRED IN U.K.

3 STATION INTERCOM
N

Master and two sub stations.
| Can be usedl on desk or wall
mounted. Complete with cable
{ and batteries.

OUR . Carr,
prce £525 AT

ACD660 STEREO
CASSETTE DECK

A beauti-
fully styled
4 track
sterco deck A
with an
outstand-
ing apecifi-
cation
offereit at &
remarkably low price. Incorporates
a host of features including switch-
able noise filter, normal/chrome
tape selector, twin VU meter,
alider record/playback level con-
trols, front panel headphone

phono/Din line input sockets,
3:5mm nike input sockets, ete.,

ete. Frequency response 100-
8kHz (100-12kHz Cr02). 8/N
—45dB. Crogstalk —45dB.

Separation —35dB. Noise limiter |
—6dB at 10kHz. Complete with
phone connecting leads.

OUR

PRIcE£39 50?:?5;0%

"AHPBA 8 TRACK
STEREO TAPE PLAYER

incorporates
built in ampli- -
flers giving 2} [
+ 2}W r.ma.
Push-
track
Jselector, illu-
minated track

slider
controls for volume, balance and

indicators,

tone.  Attractive cabinet with
black and silver trim. Output
impedance 8 ohms. 220/240V a.c.

OUR P. & P.

PRICE£1 1 2 50p,pins

AHP8D 8 TRACK
STEREO TAPE DECK

Can be used
with most hi-i g
amplifiers,

Push  button

track selector

and)lluminated

track indicators. Attractive
cabinet with black and silver trim.
Outputlevel 750mV. 220/240Va.c.
OUR P. &P,

rrice£11°99

STEREO HEADPHONES
L8H20. Individual
volume controls.
Stereo mono switch.
a8 ohma. 40-
19,000Hz.

£3:50 p. & P.30p

L81{30. Open back
type. Individual
tone and volume
controls. 8 ohma.
20-20,000Hz.

£5:50 p. & P.30p
LSH40. Two way
speaker system.
Individual volume
controls. 8 ohms.
20-20,000H z.

£6'95 r.& p.30p

L8H60. Jin speaker
units. ohms.
20-20,000Hz. Com-
plete with zipped
carrying case.

£8-50p. & P.30p

LQH400. §-channel
dynamic head-
phones. Each ear-
piece haw 4 drive
units. 4-32 ohms.
202000011z,

£9-95 r. & P.30p

50». plu'

socket, recording indicator lamp, |

DOLBY 'B' NOISE
REDUCTION UNITS

Reduce tape hiss by 3dB at
600Hz, 8dB at 1200Hz and 10dB
for all frequencies above 3000Hz.

Bize 18¢in x 8in x 3}in,
00/250V2.

PROCESS TWO ‘
For use with cassette and tape
recorders. Freq. res. 30Hz—
20kHz—2dB. Off tape monitoring. |
| Bwitchable multipiex filter. Two
Dolby calibration meters. 8/N |
better than 704B.
Supplled with test cassette or
tape as required.

P.&P.

price £34+50 "oy

a.c.

| PROCESS FOUR

For use with semi professional lape
recordera Freq. res. 0
20kHz +2dB. 8/N better thln
70dB. Full source tape monitoring.
Record/Replay metering. 8witch-
able multipiex filter. Bupplied
with test tape.

P.&P.

PRlCE £50 0 50p

ACR14BATTERY MAINS i
CASSETTE RECORDER

Portable twin
track moho
recorder with
automatic
recording level
control. Ruilt
in speaker.
Earpiece
socket. Input
for radio or -
record player.
Fast forward and rewind. Output
500mW ; 220/240V a.c. or 8V d.c.
operation. Complete with remote
control microphone, mains lead,
earpiece and batteries.

price £10°50":5,"
ACR3500
CAR RADIO

— —)

Manual tuning o dinm and |
Long waves. 12V pos. or neg.
earth. Coniplete with speaker, |
mountmghmckctsandmstructlons

OUR £6 5 P.& P.

PRICE 50p
ACP8 8-TRACK
CAR PLAYER |

12V neg. earth. Shder controls for |
Volume, Tone and Balance.
Channel selector button with pilot
lamp. With apeakers, mounting
brackets and instructions.

OUR £125 P&P

PRICE
LOW NOISE CASSETTES

| Battery or mains

| 88—108MHz with AFC. 24 hour

AR1000 Sportsman
AM/FM Portable
5 wavebands

covering  AM

535 - 1065kH

F.M, 88

108MHz; A LR :||
108 - 135MHz; |

horizontal slide

dial with logging 1

acale. Slider |}

volnme and

squelch controls. 7 section tele-
scopic aerial for F.M. and bullt In
ferrite bar for A.M. A.F.C. 3in
speaker. Earpiece socket. Green
leatherette covered cabinet with
metalaide panels. 8ize 152 % 79 X
219mm. Battery/mains operation.

OUR £11 5 P.&P.

PRICE 359
 AMBS00
MULTI BAND RADIO
wavebanda 7

co\ ering MW 536
—1606KHz and
F.M. 88-175MHz.
All tranaistor.

operation. Built-
in aerial and 8
section telescopie
aerial. Complete
with batteries,
shoulder  strap
and earpiece.

rrice £6°9

PRICE
- AMR-9000 GLOBAL
AM/FM PORTABLE

wavebands

P. & P.
35p

=

SpmEEEEre
prifingio

1:4\1}{1 F.M.88-108MHz;A.LR.:

108-136MHz. Features time zone
map and timing dial. Large clear
scale. Telescopic aerial and built-
in aerial. AF.C. on F.M. 6in X
4in speaker and personal earpiece.

| Battery/mains operation. Bize
04[5‘“)‘( 133 x 305mim. P.&P
PRICE£36 00 "5

AM/FM PORTABLE
RADIO AR3000

4 wavebanda cover- =
ing FM 87-108MHz,

MW 510-1605KHz,

LW 145-285KHz,

8W 5-8-12-MHz.

Push button wave

change plus AFC

and onfoff. Thumbwheel tuning.

Blider volume and tone controle.
Earphone socket. Built in and

telescopnc aerinla. Car aerial

aocke(,

puce £14°9

DIGITAL CLOCK/
AM-FM
RADIO E3

ADC. |
Covers AM 540--1600KHz,

Battery/Malins operation.
P.&P.
57p

FM

leaf type digital clock with one
minute division time change.
{lluminated dia}. 24 hour alarm
setting. Wake up to the sound
of music or lond buzzer. Unique
sleep switeh will automatically
turn off radio when you have gone,
to sleep. Slider volume control.

LSH50. Electro- 1
atatic  with  self | Top Hi-Fiquality inlibrary cases | rp4arnal o n W
g iser. speaker plus socket for
powerel energme..t TYPE 5 10 25 earpiece or pillow apeaker. A.c.
e o CA0 | 21-28 | £2.53 | 2599 | q0v. Size 204 X 92 X 178nuu.
= headpht.)tnel coo 21.86 £3-82 £8-59 Complete with earpiece, FM aerial
preakes selector. C120 | £2-290 | £4.48 £10-68 and opera(mg instructiona.
g P.& P. 15p Post Free &P
| A
i ; CASSETTE TAPE HEAD £1 2 5 5
£15:95 r.&r.30p | CLEANER 30p each. P.&.P5p. PRICE Op
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SH628 STEREO !
HEADPHONES '
Outstanding !
value. Soft ear-
pads, adjust-
ahble headband.

.

Complete with
lead and stereo
plug.

OUR P, & P.
ruice £1 £1 87 |
LHO2S STEREO
HEADPHONES
Lightweight
/ headphones
with padded
earpleces. 4.
\ . 16 ohnis. 20-
4 I 20,000 Hz.
£ Complete
with 6 ft
%; =) cord  and
plug.
OUR . P. & P.
PRICE £1 97 30p

TE1018 DE-LUXE MONO
HIGH IMPEDANCE

HEADSET
Sensitive magnetic
beadset with soft
carpads. Imped-
ance 2,600 ohmns
(d.c. 600 ohms).
Frequency response
200-4.000 Hz.

gggm £2:25 * ﬂ%py‘
DH025 STEREO j
HEADPHONES

Wonderful value and
performance conibined.
able
band.
ohm
pedance. 20-
12,000  cpa,
Complete
with lead
and plug.

excellent
Adjust-
head

i

BH001 HEADSET AND
BOOM MICROPHONE
Moving  coil.
Headphone
imp. 16 ohms.
7)o Mike imp. 200
v ‘ohms.  Ideal
for language
teaching. com-
munications
with leads and

etc.
plugs.
OUR

PRICE

Complete

P. &P

_£49 7§

STEREO

SPEAKERS |
Matched pair |
of  bookshelf
apeakers. De
luxe teak
veneered fin-
ish. B8ize 14§
in X 9in x 7%
In 8 vhis, 8W
RMX, 16W

peak. Cous
plete with
DIN lead.

£12:95 o i

Paid

OUR
PRICE

LONDON'S LARGEST STOCKS

INCLUDING PRODUCTS BY—

ARMSTRONG
CAMBRIOGE
KEF-LUX-NIKKO
SANSUI-SANYQ
SONY-TEAC
TRANSCRIPTORS
TRIQ-UHER

YAMAHA

— Prices on request or
umi S.A.E. for full Discount List

ALL EQUIPMENT IS FULLY

GUARANTEED AND COVERED
BY 12 MONTHS FREE SERVICE!

Practical Electronics
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AKAI HI-FI BARGAINS

Cs35
STEREO CASSETTE
RECORDER

For conventional or Chronminm
Dioxide tapc. 4 track record/
playback. Volume and tone
controls. Frequency response
40-16kHz (using CrO2 tape),
distortion better than 2%, wow
and flutter better than 0-29% RMS.
Comiplete with pair of matching
Akm LBSS speakers. Rec. Price

ol £56-505:"

OUR
SUD

PRICE

C835D STEREOQ DECK 4 track
record/playback deck. Accepts
chromefregular tape cassettes.
Rec. Price £68-30.

GWS £44.45 P.&P.
PRICE 50p
MICROPHONES (P. & P. 50p)
ADM Dynamic (pair} £7:60

3416 STEREO TAPE DECK

4 track. 74, 31, 1] i.p.s. Stereo
mono  record/play. 7in reels.
Inputa for dynamic mikes, radio
grani. Complete with cover.

rrice £41°9

PRICE
DIGITAL CLOCK
MECHANISM DT. SSB

Carr

‘ Oarriage and Packing 75p

Complete unlts with Stereo
cartridge ready wired in plinth
and cover,

GARRARD

2025 TC/9TAHCD ...... £211.36
8P23 111/G800 . £16-50
8P25 111/M44E 81795
8P25 111/M44.7 217-50
BP25 111/M55E £18-50

8P23 111 Module/M
AP76/G800 . ...
AP76/GS00E
AP76/M44E .
AP76/M44-7
AP78/MbOE .
AP76/M76ED
AP78/M75EJ
AP76 Module M75-6 .
AP98 Module M75-6 ..
ZERO 1008 Modnle/MQ&h
B.8.R. McDONALD
210[8(,7M .
MP60/G80
MPGO/TPDIIGSOO
MP80/M44-7
HT70/TPD1/G800
GOLDRING
GL72/GB00
GL75/G800 .
GL75/GBOOE

RECORD DEC

Carrisge & Packing 50p
B.S.R. McDONALD

HT70ITPI)I

COKHOISSEUR
BDI1 Kit

Feature« 24

hour alarm

setting  with

built in ¥

buzzer. Onjfoff

and auto

alarm “vleep’ sawiteh. luminated ‘
rotary dJdial with hours, minutes

and seconds.  Automatically turns l
oft TV, radjo, light, etc. and with \
mlloqeumg will switch on again

when reqnired. 40\ operalion.

%w ltch rating 2.

£5"95

EMI LOUDSPEAKERS
Model 350. 13in x

P.&P.
30p

§ /crossover. 20-20,000
Hz. 15W RMS8. Avail-
able B or 15 oluns.
2725 each. P. & P
37p.

)4
Model 450. 13in x
8in with twin tweeters/
crossover.  5i-13,000
Hz. 8W RMS8

Available 8 or 15 chus.
£3-62 each. P. & P. 25p.

pis

CENTRAL LONDON

10, Tottenham Court Rd, W.

27, Tottenham Court Rd, W.

87, Tottenham Court Rd, W.

21 Old Compton Street, W.1,
3, Lisle Street, W.C.2.

34, Lisle Street, W.C.2.

118, Edgware Road, W.2.

193, Edgware Road, W.2.

8in with single tweeter |*

257/8, Tottenham Court Rd, W.1.

BDI Chassis .
BD2/SAU2{Chassis

BB2/BAUL/Plinth/Cover. .
GARRARD
2025 T/C Less Cartridge .. £6:35
P25 111 .
BPZ.) 11/Acos (iP104 2850
SP2L1L/G800 21095
25/ MTo-6 . 218:90
AP/ . £18:00
NL651 211.18
SL72B £17-76
SLO3B 231.15
401 ..., ... £24:35
ZERO 100 £34.10
ZERO 1008 ......... ... £31.40
ooumme

TD125 avi
TDI1GUC .
TL163

Tel: 01
01
)
01
01
01

-5800670
-637 2232
-636 3715
5803739
-437 9369
-437 8204
-437 9155
1.7239789
:01-7236211

ESSEX
SURREY

| FANTASTIC OFFER!

86, South Street, Romford

1046, Whitgift Centre, Croydon.
27, Eden Street, Kingston,
32, Hill Street, Richmond.

PORTABLE CASSETTE
RECORDER CT5050

Inatant
recording
and playing.
Piano key
controla,
Automatic
level control.
Built in
speaker. Com-
plete with
remiote control
microphone.
carrying case
and  shoulder
dup

PRlCE £8 50

NEW'
SINCLAIR CAMBRIDGE
CALCULATOR

To bnild yourself.
Complete kit of
parta with step by
step  instructions
to build a full
specificatlon
pucket sized
calculator.

(Rec. Price £27-23)

QUR PRICE

£24'5 1

P. & P. 50p
(Also available
ready built (Rec.
Price £39-95).

. £27-20

PRICE
MINUTEMAN MM3
POCKET CALCULATOR

P.&P.
S0p

P.&P.
25p

8ize only 4 hin x

3in x lin.

igit displa;

with overflow

atd error

indicators.

Floating

decimal. Adkeln,

subtracts, mnitiplies and divides.
Chain  and  mixed caleulations,
Constant factor for series multi-
plication or adivision.  Complete
wilh batteries, instructlons and

w

PRlCE £23 9 P&P

MINUTEMAN MM3M

as ahove with addition of memory
key, perceut key aml a fixed or
tloating «decimal. Complete with
rechargeable battevies, a.c.adaptor,
inatructions and case.

QUR £28.50 P.&P.

PRICE
BINATONE DS100
DIGITAL

CLOCK
240V
maing
vperatlun.  1lvory case with large
clear numbers for honrs, minutes
Approx. size §1in x

and seconds,
din x diin

e £4-50 5t

GW.SMITH&LCO (rano)ITD

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:01-3532833
Tel:01-286 9530

Tel: Romford 20218
Tel: 01-681 3027

Tel: 01-546 7845
Tel:01-948 1441

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

1973

TELEPHONE 01-205 3735

HEAD OFFICE and MAIL ORDER DEPARTMENT
UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ

" | Price £8°9

N
~. Z30/8tereo 60/P2Z5
£15-95. P. & P, 37p.

2 x Z30/8tereo BQIPZG
£18°00. P.&P. 3

2 x Za)/Btereo GOIPZS
. P.& P.37p.

32025
Transformer for PZ8
extra.
Active Fiiter Unit 24-45.
Palr of Q16 8peakers $10-70.

8inclair Project 606
220-97. P. & P. 37p.

in stock:
28205
228-95;
£86-30.

All 8inclair Products

2000 B8terev Amplifier,
3000 B8tereo Amplifler,
2000/3000 Btereo Tuner,

QB30 Speakers, £20-98 pair,
P. & P. 50p each on above items.

FM TUNER CHASSIS

6 TRANSISTOR HIGH QUALITY
TUNER, 8IZE ONLY 6in x 4ln x
24in 3 L.F. stages. Double tuned
discrimjnator. Ample output to
feed most amplifiers. Operates on
9V battery. Coverage 88-108MHz.
Rendy bnilt ready for use.

PRIGE £5 95 4 &P

Htereo Multiplex Adnptor " W

Specifi-
cation ax
above
chasais bt
complete in
cabinet with nn/oﬂ swlwh 8ize
73in x 3in % otn.

P.&P.

OUR »
PRICE £9 65 30p
‘neren \hllhplex Adaptor 24- 97

SPECIAL PURCHASE!
BSR 8-TRACK PLAYER
CHASSIS ‘

Famous
B8R 8

track

and black escutcheon
ready to fit into cablnet, Qutput

125mV AC. Overall size

approx, 185 x 2156 X 80mm.

P. & P.
50p

240V.

PRICES SUBJECT TO 10% VAT
Order with confidence by Post—but
remember 10 add 10% VAT to total
value of order including careiage and
packing and send cash with order
PLEASE PRINT NAME & ADORESS
CLEARLY IN CAPITALS

TELEPHONED
ORDERS ACCEPTED
FROM ACCESS and
BARCLAYCARD
HOLDERS

CREDIT TERMS
FOR PERSONAL
CALLERS (on sates
of £60 and over}.

.

Al prices correct at 28=9-73 but
subject to change withoul AGlice.
€8 O.E

=




MEN!
GIRLS!

YOU CANEARNESOpw

Plusan eg,(citing ife anda secure future

Get into the fabulous Computer Industry now. On the ground
floor, While industry, commerce, science and governments
are desperately seeking trained personnel. Give us
only four to six weeks and we can train you in any one
of the three vital careers in computers: (1) Pro-
gramming (men and girls). (2) Operating (men and
girls). (3) Key Punching (girls exclusively).
We are the only training organisation able
to make this offer. And our teaching
methods succeed because they combine
specially prepared courses with equip-
ment such as the unique Eduputer, exclu-
sive to us.

Thanks to our methods, people from
all walks of life have exchanged bor-
ing, under-paid, insecure jobs for
careers that have meaning, prestige
and security.

Past performance counts for
nothing. Provided you have the
aptitude (which we can discover
quite simply), there is no reason
why you should not get out of
the rut and into Tomorrow’s
World—the fascinating world of
Computers.

The moment you qualify—and we
will help you do just that—one of
our own exclusive appointments
agencies.will introduce you to oppor-
tunities galore. Worldwide. At no
costto you. All part of our continuing
service.

What have you to lose by enquiring?
Information and advice are yours for the
asking. Post the coupon TODAY for full
details FREE and without obligation.

LR

London Computer Training Services
R69, Oxford House, 9-15 Oxford Street, W.1. Telephone 01-437 9906

Please send me your free Name__ .
illustrated brochure on training
for Computer Programming D

(men and girls)

Computer Operating

(men and girls)

Key Punching (girls
exclusively) D

(Tick appropriate box) Tel. _

Address

1008

n
With Co-Axial Tweeter
Twin Tweeter
Type 350, 8 ohm, 20W
64in, 8 ohm, 10W
8in, 8 ohm, 10W
12in, 8 ohm, 20W
8in x 8in, C/Mag.5W
8ln X 5in, Dual cone 8 ohm,

1
ELAC 8In 8 ochm Dual cone

W ewnoeLn
i ORI NIO o

ALL PRICES INCLUDE V.A.T.
2

SBPEAKER BARGAINS
Egﬁaln X 8In 3, 8 or 15 ohm

GOODMANS 6}in 8 ohm Dual
cone

FANE, 7in X 4ig, 3 or 8 ohm
8in Dual cone 8 ohm

CELESTION 8ln, 16 ohm

ADASTRA 10in, 8 or 15 ohm,

10w
BAKER GROUP 25 12in, 8 or
15 ohm, 26W
P. &P,
5in, 8 ohm, 6W C/Mag.
24in, 8 ohm or 64 ohm
P. &

3 2288

TWEETER AKD CROSSOVER
EMI 3tin, 3 or 8 ohm C/Mag.
Cone Tweeter 8 or 15 ohm, 10W
Cone Tweeter 8 ochm, 3W

Horn Tweeter 8§ ohm, 20W

b

or
2883

Dome Tweeter 8 ohm, 30W
Crossovers CN23 (8 ohm), CN28
(8 ohm), CN216 (16 ohm)
P.&P

on slocooe ® mwmm

KIT FORM CABINETS, TEAK
VENEER. 12inX 12in X 8in with 8in,
8in X 5in or 63in and 3gin

cutout
17in x 10in X 6in with 8in or

13in x 8in cutout
18in x 1lin X 9in with 13in X
8in cutout for EMI 350
P. & P. each

MICROPHONES
CM20 Crystal Hand 0-80
CM70 Planet stick metal,
switch crystal 1.85
DM 160 Dynamic uni-dir, ball
3-95

metal
UD130 50K /600 ohm, uni-dir,
bail metal 4-50

TW206

5
CONDENSER MIKE 600 ohm,
7

unl-dir
Cassette Stick Mike with R.
Control onfoft switch (2-6
and 3-5mm J/Ply)
Lapel, type, crystal
P.&P.

SOLDERING IRONS
ANTEX CN240 15W
8K1 Kit (15 watt iron, 2

spare Bib, etc.)
X25 26W (low leakage)
P.& P

CARTRIDGES
ACO8 GP91/28C or GP91/38C
Stereo comp.
GP93/1 Btereo crystal
GP94/1 Btereo crystal
95/1

P101
S8ONOTONE 9THAC Stereo
ceramic, diam.

9THAC/G 8lim fit, stereo cer,
i

am.
19-TT 8tereo crystal
B8R 8C5M Btereo ceramic
8X5H Stereo crystal
8X5M Btereo crystal
X6H Mono/stereo
X5M Mono/stereo
GOLDRING G800
G850
P. & P.

STYLI

FOR ABOVE CARTRIDGES—
8apphire -0-36
D. Diamond 1.28

P. &P,
GOLDRING G800
G860

P.&P.

BATTERY ELIMINATORS
240V Input 6, 7-5 or 9 300mA  2.20
12V d.c. input (fits in car lighter

socket) 8, 7-5 or 9 d.c. output
2

at 300mA
. P. & P.

LP
85p

7in 88p 95p
P. & P.1-3 each
4 or more lot

LOW KOISE CASSETTES
1-6 8-10
88p 83p
48p 48p
56p 52p

Cassette Head Cleaner
P. & P.1-5 each
6-10 lot

11-20 post free

PLASTIC LIBRARY CASES for
5in Reels 0.1
5%in Reels

7in Reels
P. & P.1-8 each
4 or more

m——
CASSETTE CASES

o —
BIB ACCESSORIES
Compact Tape Head Cleaning
Kit, Ref. J
Tape Editing Kit, Ref. 23
Recording Tape 8plicer, Ref. 20
Cassette Tape, Editing, Ref. 24
Casaette Balvage Kit, Ref. 29
Hi-Fi 8tereo Hints and Tip

Book, Ref. 56
Stylus Balance, Ref. 32A
8pirit Lever, Ref. 46
Cassette Case (holds 12
cassettes) Ref. 34
Hi-Fi 8tereo Test Canaette
Groove-Kleen Record Cleaner
P.& P

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE 18 FULLY GUARANTEED

Riversdale Electronics

Mail Order Department P/
PO.Box 470, Manchester M60 4BU.

Practical
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X SAME
‘DAY

MAPLIN ELECTRONIC SUPPLIES

: ORG S V.
LARGE RGAN BUILDER SERSVICE
F 4 MES announce the very latest development in organ
circuitry.
or THE DMO2
13 Master Frequencies on ONE tiny circuit board,
‘l /\l l LOOK AT THESE AMAZING ADVANTAGES
A 4 4 ¥ 13 frequenciea from C8 to C9. + Each frequency
Mode! 120 , digitally derived from a BINGLE h.f. master oscillator.
¢2ntutlon + Initial tuning for the WHOLE ORGAN: ONE
PROJECTS DESERVE A SIMPLE ADJUSTMENT. +% Relalive tuning NEVER
B DRIFTS! + External control allows instant tune-up IN: i ’ :
PROFESSIONAL QUALITY INSTRU- to other musicians. + Outputs will directly drive mnost g?;’;i'I_N' Eroiscteljeliefofilendon ufthind
MENT CASE—4 MODELS types of dividers including the 8AJ110. + And each
- S E e~ | output can also be used as & direct tone source. + Vari-
Mod«:l 12;? all grlunnml;m_éwo Fiart ¥ able DEPTH AND RATE tremulant optional extra.
construction. p and sides, dlue % Gold-plated plug-in edge connexion. % Complete
hamxper h_ﬂmsh, front, r_e:r ﬂm{ tibre glass board (including tremulant if required) ONLY P'E' SOUND SYNTHESISER
3:‘:;' -:rtn:r;nq?:llx‘cetrisoﬁ mild  steel 37in. x 4:5in. J Very low power consumption. If this project seems expensive YOU HAVEN'T SEEN
Top ‘baﬂe sidps ey .detachnble * EXTREMELY ECONOMICAL + S.a.e. please | OUR PRICES !
rear'uane:l 'hlue s G PRICE. % Ready built, tested for full technical | We shull be siocking all the parts for this exciting project,
ot anél finished 111 white and fully guaranteed. details. from the special [.C."s right down to the nuts, bolts and
P - " DMOUT (with tremulant) ONLY spacers for mounting the Verohoards.
Dimensions in inches. Model 320 £14-25. Trade enguiries | Send s.a.e. now for our detdiled price lists.
Model w H D Price DMO?2 (without tremulant) £12-25. ) welcome. YOU SIMPLY MUST SEE OUR PRICES!
120 8 .38 ) £1-85 | SAJ110 7-stage frequency divider in one 14 pin DIL
220 8- 6 34 £2.65 | Package. Sine or square wave input allows operation | 8pring line reverberation unit (as specificd) £268
221 8 6 6 £2-80 | from almost any type of master oscillator including the | ua 7815 (15V 1-5A) voltage regulntor £2 30
320 12 8 9 £5-00 DMO2 (when 97 notes are available). Square wave | REc 41A bridge rectifier £1-08
Chassis for model 320 £1-75 extra. outputs may be modified to saw-tooth by the addition | 741C 8-pin DIL 36p
R of a few components. 84J110: £2.83 each OR special | MFC 6040 electronic attenua(or . £0-95
Please send s.a.e. for free illustrated leaflet. price for pack of 12: £25-00. S.a.e. please for data sheet. | 8G 3402N for Ring Modulator £1-69
Sul?~l||il||ature " Hook-up wire. 7 strand 0-2mm. PVC covered
Axial lead electroivtic tinned copper wire for light general con-
Mtd V Price Mid V' Price nexions up to 1-4A. 11 colours: black, blue
M & 3 63 6p % yn brown, green, grey, orange, pink, red, violet
1563 6p 16 8p ol white, yellow. 10 metres of any one colour
9.2 62} 8p 53 10p . @ 15p. Pack of 11 (1 of each colour) 10m.
3363 6p 4 6p Mid v Price e o X collRL50
4763 8p 10 8p 470 63 6p L ¢ g
h 25 @p 470 10 10p @
40 B8p 470 25 12p Single core screened 6p per metre.
63 12p 470 40 18p Twin individually screened 8p per metre.
53 8 680 63 10p . . - High quality single screened 500Q 100pF
1¢; G: 680 16 12p ?IN PLlUgvS' 8 ?,‘&IONSS in 154 RSﬁ ? W ch.’x;;m %‘1"‘ (” stereo plllé\g per metre, ideal for high grade audio con-
v5 8p 680 25 18p pin (1 flat) P . D JRECC e P asiis nexifons 11p per metre,
0 10 680 10 29, 3 pin 9p chassis plug with Screened 25p
40 10p 00 109 4 pin, 5 pin A line socket. Per oo Open mono socket
3R12 R I0O0REL Pl(180°, 5 pin B palr p PHO 1”7 10p; Moulded .
4 6p 1000 10 12p| 0409, 6 pin 10p SA 2190 3 pin 5A Flug plastic 59 jono socket 1” with | Extra flexible 55 strand 0-1inm. PVC covered
2409, A2 i " ;
10 8p 1000 18 18p chassis plug 17p Plug screened  8p o ") o oonvacts | Plain copper wire rated at 6A. Lieal for test
16 lgp 1‘2300 23.3 %gn SA 1867 Line socket Chassis eocket 4D 135 woi1ded stereo | J€als etc. Red or black 4ip per metre.
3': 129 %500 10 lsp DIN Sockets for above 19p socket }” with 3
93 150 1500 16 2o | 2 pin p JACK break contacts 18p
’;1 69 2200 63 189 3 pin, 4 pin, 5 pin McMURDO 8td. }” mono plug 3-Bmni. plug plastic | Mains 3-core miniature 2:54 black PVC
o sp 5500 10 22" A (180°, 5 pin B RP8 8 way chassis Plastic 18p 8p: screened 1llp: | covered 13 strand 0-2mm. per conductor
G 10; 3300 63 22; (240°), 6 pin  7p plug 38p Bcreened 17p open socket 8p. 74p per metre.
330 63 22p 4700 4 22p
POTENTIOMETERS KNOBS All 17 shaft. Grub screw fixing
Tantalum Bead Diameter shown 11 brackets
y{d ;5 P'i‘g; ZIHOM IV P{E‘ce L4 Rotary miniature catbon track ¢” spindle .4}' y -
P —
022 35 12 10 25 16p Single gang Lin or Log ‘,J
0-47 35 12p 15 16 18p 5k, 10k, 25k, 50k, 100k, 250k, A 7
10 35 12p 22 16 18p 500k, 1M, 2M (and 1k Lin) 12p
22 35 12 47 63 16p k.
47 35 ldp 100 3 18p | s K30/1 K30/3 K30/2 BK12 32mm K30/6 (32mm)
. (13mm} (17mm) (13inn) long, black 41p
-‘-5') ) 24p 26p p.(;li_r:ter"\'vitho
Trimmers—compression type 11 RMOCHERLD
3 to 40pF  13p 20 to 250pF 18p o ban Esmm
30 to 140pF 13p 100 to 500pF  21p | Dual gang Single gang with DP switch | o skirt 21p
(Stereo) without 250V 2A Log or Lin bk to
switch Log or Lin 2M as above 23p &-’.
Silver Mica 50pF+!0F. > 50pF + 1o, {5k to 2M as 4 )
22, 385,10, 1 . 25, 27, 30, 33, 39 above 38p.
47,50, 66, 68, 75, 82, 100, 120, 150, 180, & PRESETS i
200, 220 7p; 250, 270, 300, 330, 390, 470 A Bub-miniature 0. 1W MEKS50 (341um) Ck4 (36mm)
500, 560, 680, 820 8p: 1000, 1500 10p: Vert or Horiz g 27p l4ip
1800 11p; 2200 13p: 2700 15p; 3600 18p: ) 100, 250, 500, 1k,
4700, 5000 20p; 6800 27p; 8200, 10,000 34p, 2-5k, 5k, 10k, 25k,
50k, 100k, 250k, f
— — 500k, 1M ép
MIXED DIELECTRIC Wirewound 109, 1W }” apindle 10, 50, 100R 34p; 250, 500, 1k, 5k
1000VDC; 300VAC: Non-inductive. 33p; 10k, 37p: 25k 40p; 50k 44p. Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 8 way
0-001uF, 0-0022uF, 0-0033uF, 0 0047uF 7p; 3 pole 2 to 4 way; 4 pole 2 or 3 way, each 24p.
0.01uF, 0-022uF 10p: 0-047uF, 0-1uF 12p: Mains rotary DPDT 250V 2A 20p. -
RESISTORS '
POLYESTER FILM METALLISED 250VDC | Carbon Film iW 5% 18 to 1M; 109 1-2M to 10M EI2  1p _ o
0-0luF, 0-015uF, 0-022uF 3p; 0-033uF, | Carbon Film §W 5% 10 to 10Q: 10% 1-2M to 10M E12 1p Push to make Slide (e 1 >
0-047uF, 0-068ul” 33p: 0-TuF 4p; 0-15uF 44p; | Carbon Film §W 5% 11Q to 910k El2 & E24 1p non-locking Miniature ‘“Ll "
0-22F $p; 0.33uF 7p; 047 84p; 0-68uk 12p; | Carbon Film 1W 52 100 to 10M . El2  3p 12p DPDT  8p Fe i
1uF 14p; 1-5uF 21p: 2uF 25p. Metal Oxlde }W 29 100 to 1M EI2& E24  4p . o
Wirewound 24 W 109% 0-22chms to 0-47ohms 12 10p Sub-miniature toggle DPDT
Wirewound 2§W 5% lobm to 270obms El2 10p . o . (12 x 125 x l4mm excl
Togele 250V 154 toggle) 250V 34 6lp
Wide range of transistors, diodes and 1.C.'s | E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades with ONJOFF
in stock see our catalogue for details. E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades plate 25p.

Please add 10%
to the final total.

VAT

For our fully illustrated catalogue please send
9p in stamps. Post and Packing FREE in U.K.
(I10p handling charge on orders under 50p.)

Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex.
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Audio

THE HI-FI MAGAZINE
FOR LEISURE LISTENING

Britain's exciting new-style magazine in music and hi-fi,
AUDIO is about every important aspect of the modern
sound scene—from the make-up of sound, to the latest
means of reproducing it...the equipment, its installation
and its operation. AUDIO examines new trends, looks at the
latest discs and tapes, shows you how to get the most for
your money—in clarity, definition and craftsmanship.

IN THE NOVEMBER ISSUE
OUT FRIDAY OCT. 19
Exclusive interview with André Previn.
Tape recording for beginners. Is that heavy
turntable really necessary. Up-to-the-
minute report on Video. Record reviews.

20p

= = )
10 DON'T MISS
THIS ISSUE
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Practical Electronics

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50160 OUTPUT
VARIABLE 0-260v

All Types
from } to 50 amp from stock.
SHROUDED TYPE
1A £7. Post 50p 10A £22.50
2.5A £8.05. Post I5A £25

60 20A £49
5A £11.75. Pcst 37-5A £82

5p
CARRIAGE AND PACKING
EXTRA unless shown 2-5amp
(Pane! Mounting) OPEN TYPE
1 amp £7, Post 50p. 24 amp £8-05. Post 60p.

L.T. TRANSFORMERS

All primaries 220-240V

Type No. Sec. Taps Price Post
| 30, 32, 34, 36V at SA ....... £4.70 4+ 45p
2 30, 40, 50V at 5A . £6-90 +60p
3 IO, I7, 18V at 10A £5-00 +50p
46, 12Vat20A..... .. £6:50 +60p
517, 18, 20V at 20A £7-30 +60p
6 6,12, 20V at 20A . £6-90 +60p
7 24A at I0A ... .. £5-30 +50p
B 4,6, 24, 32V ac 12A . £7-204+60p
9 6and I12Vat I0A ................ £3-80+ 40p
RING TRANSFORMERS
Functionol Versotile Educational

’

l\‘

These multi-purpose Auto Transformers,
with large centre aperture, can be used
as a Double wound current Transformer,
Auto Transformer, H.T. or L.T. Trans-
former, by simply hand winding the
required number of turns through the
centre opening. E.g. using the RT.100
VA Model the output could be wound to give
BY @ 12!A, 4Y @ 25A or 2V @ S0A, etc.

Price:

RT.I00VA 3-18 turns per V. £3-00, Post 35p.
RT.IKVA |-82 turns per V. £8:60, Post 50p.
RT.2ZKVA |-5 turns per V. £14-00, Post 75p.
RT.3KVA |-5 turns per V. £19:00. post £1.

VOLTAGE CHANGING TRANSFORMER
M.f.g. to highest W.D. spec. Auto wound, and
tapped 0-130-160-200-250 at least 2kVA. Can also
be used as 230-240V input, | IS5V out for U.S.A.
equipment, or reverse to obtain 240V from |15V,
The ideal transformer for making up solid state
constant voltage unit, by use of taps the following
voltages may be obtained 30-40-50-70-90V at
10 amps. Weight 40lb, fength, 260mm, height
190mm, width 230mm. In original maker's wooden
case, £8. Carr. £1.

PARVALUX Type: SDI. S
$/86896/0J e (s
230/250V A.C. 50 r.p.m. 7 Ib/in,
Continuously rated.

£6, Post 30p incl. base.

600 WATT DIMMER SWITCH
Easdy fitted. Fully guaranteed by
makers. Will control up to 600W of all
lights except fluorescent at mains
voltage. Complete with simple in-
structions. £2.75. Post 25p.

2000 WATT POWER CONTROL
For Poyer toois. Heating, Sewing Machines, Lighting,
etc. £8-00. Post 27p.

VENNER TiME SWITCH
TYPE MSaQP

200/250 Volt 2-ON/2-OFF every 24
hours at any manually pre-set time. 20
amp contacts. Fitted diecast case. Tested
and in perfect condition £4-75.Post 25p.

FOOT SWITCH

Suitable for Motors, Orills,
etc., etc. 5 amp. 250 volt.
Price 75p. Post I15p.

UNISELECTOR SWITCHES
N EW 4 Bank 25 Way, AZrm

24V d.c. operation. £6-90. Post
30p. 6 Bank 25 Way, 24V d.c.
£7-90, Post 30p. 8 Bank 25
Way, 24V  d.c. operation.
£9- 50 Post 40p.

@

TRIACS
GENERALELECTRIC POWER-GLASTRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.5.A. Long term reliability. Type SCI460D
10 amp, 400 P}V, £1. Post 5p. Type SCJ46E (0 amp,
500 PIV, £1.30, Post Sp. (Inclusive of data and applica-
tion sheet ) Suitable Diac 18p.

All Mail Orders—Caliers—Ample Parking
Dept. PEII, 57 BRIDGMAN ROAD
CHISWICK, LONDON W¢ 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.

November 1973

STROBE! STROBE! STROBE'!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state tlmlng and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable | to 30 flash per sec. All
electronic components including Xenon Tube
and instructions £6:30. Post 30p.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc.
Speed adjustable |-80 f.p.s.
Approx. } output of Hy-Lyght. Price £10.50.

Post 50p.

HY-LYGHT STROBE MK (11

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. £12. Post 50p.

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 £20. Post 75p

ROBUST, FULLY VENTILATED METAL

CASE. For Hy-Lyght Kitincluding reflector £4.75.

Post 25p.

Zuper Hy-Lyght Kit tncluding reflector £7. Post

Op.

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits.
Post I5p.

Price 55p.

RAINBOW STROBE FOUR LIGHT
CONTROL MODUL

Will operate four of our Hy- Lyght or Super
Hy-Lyght Strobes in either |, 2, 3, 4 sequence;
2 4+ 2; or all together. Thoroughly tested
and reliable. Complete with full con-
nection instructions. Price: £18, Post 50p.
Send 5.A.E. for details

COLOUR WHEEL PROJECTOR
Complete with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC. Feacures
extremely efficient op-
tical system. £18.50,
Post S50p.

6 INCH COLOUR WHEEL
As used for Disco
lighting effects, etc. Price £5, Posx 30p.

I RP.M. MOTOR

220/240 volt a.c., | r.p.m.synchronous motor.
2 watt. A/clock. Spindle |I0mm long, 3mm dia.
Motor only 20mm deep. Fixing centres 44mm.
Price £1-10. Post Sp. Suitable for above wheel.

BIG BLACK LIGHT
400Watt. Mercury
ultra violet lamp.
Powerful source of w.v.
Innumerable industrial appli-

cations ‘also ideal for stage,
dlsplay. discos, ete. P.F. ballast h
is essential with these bulbs. 4
Price of matched ballast and

vapour

¢ bulb £16. Post £1.
Spare bulb £7, Post 40p.

BLACK LIGHT FLUORESCENT U.V, TUBES
41t 40 wate. Price £5-50. Post 30p. 2t 20 watt,
£4.25, Post 25p. (For use in stan. bi-pin
fictings.)

MINI. 12in B watt, £1-60, Post IS5p. ®in 6
watt, £1.30. Post I5p. Complete ballast
unit and holders for ‘9in and 12in tube,
£1:70. Post 25p. (9in and 12in measures
approx.)

-

WW&&% ELECTRONIC
==—" ORGAN KiT

Easy to build. Solid State. Two full octaves
(less sharps and flats). Fitted hardwood case.
Powered by two penlite 14V batteries. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes,
Price £3.25. Post 35p.

50 in | ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering, no
special tools required. The kit includes
Speaker, Meter, Relay, Transformer, plus a
host of other components and a 56-page in-
struction leaflet. Some examples of the 50
possible Projects are: Sound Level Meter, 2
Transistor Radio, Amplifier, etc. Price £7-75.
P. & P. 25p

All prices are subject to

10% VAT. (10pinthei)
To all orders add 10% VAT to total
value of qoods including carriage/
packaging,

SERVICE
TRADING CO

Superior Quality Precision Made,

NEW POWER RHEOSTATS

New ceramic construction, vitreous
ename! embedded w-nd-ng heavy
duty brush assembly, continuously

rated.

WATT 10/25/50/100/250/300/500/ I k/ohm
95p. Post 10p.
50 WATT IISIIOIZSISOIIOOIZSOISOO/Ik/l 5k/
ohm £1-35, Post 10p.
100 WATT | ’S/IO/IS/SO/IOO,’ZSO 500/ 1k/1-5k/2-5k
3:5k/Sk ohm £1-95. Post [5p.
Black Silver,"Skirted knob calibrated in Nos.

[-9. [4in. dia. brass bush. Ideal for above Rheostats,
20p each.

RELAYS

SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

Col.(1) 2 3 4
Coil ohms 5 7 i —
= p
Col. (2) 150 6-12 4c/o 80p*
Working 185 8-12 6M 60p*®
d.c. volts 280 B-16 2 ¢/o 60p*
Col. 3 410 10-18 4 clo 70p*
Contracts 700 16-24 4M 28 60p*
700 16-24 4¢c/o 80p*
Col. (4) 700 15-35 2 c/o HD | 70p®
rice 700 16-24 60p*
700 6-12 | ¢/jo HD 50p*
HD = 700 20-30 clo 80p*
Heavy duty | 1,250 24-36 4 cfo 60p*
,500 36-45 6M 60p*
*Incl. Base [2.400 30-48 4¢clo 50p
Al prices .?00 { 40-70 2 ¢jo SOp:
TR Sk ' 85-110 | 6M 50p

9 VOLT D.C. RELAY

3 ¢fo 5 amp contacts. 70 ohm coil. 75p. Post 5p.
12 VOLT D.C. RELAY

3 ¢c/o 5 amp contacts. 120 ohm coil. 75p. Post 5p.

230 VOLT A.C. 'DIAMOND H' (e
RELAYS (Unused) '
Three sets ¢/ contacts rated at 5 amps.
PRICE: 55p, Post 5p. (100 lots) £40.
24 volt A.C. 3 c/o 55p. Post Sp.

MINIATURE LATCHING RELAY
Manufactured by Clare-Eiliott 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 3in. leads. New 65p. Post 5p.

BLOWER UNIT

200-240 Volt A.C. Precision
German  built. Dynamically
balanced, quiet, continuously

rated, reversible motor. Con-
sumption 60mA. Size 120 mm.
dia, x60 mm. deep. Price £3.
Post 30p.

4 BANK 3c/o PUSH
BUTTON ASSEMBLY

Black rectangular buttons.
5 units (min. order) 85p.
Post 15p.

“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a ¢/o rated at .

10 amps 240V. A.C. Black knaob lin.
Fixing hole § in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER

Micro Switch. 5 amp c¢/o con- Ly
tacts. Mg, bg. Honerwell

NEW. Twenty for £1.50. Post

10p (min. 20).

‘HONEYWELL' LEVER OPERATED
MICROSWITCH

I5 amps 250 volt A.C. c¢/con-
tacts. In maker's carton.
PRICE: 10 for £1-90, Post |Sp.

INSULATION TESTERS

Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 6Ib.
1,000V, 1,000 megohms, £34, Post
689. SOOV, 500 megohms, £28, Post
60p.

BALANCE/LEVEL METERS
100-0-100 Micro Amp. Size 1$in+ l$in4
4in. Price only 70p. Post 5p.

METERS NEW! 2%in.  Flush
round. Available in D.C. Amps 1,5, 10,
15, 20 or A.C, Amps !, 5,10, 15, 20,
bothtypes £2.00. Post 1Sp. Voltmeter
0-300V A.C. £2. Post I 5p.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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SPECIAL INTRODUCTORY OFFERS-IMPORTER TO CONSUMER!
ALL NEW GOODS—FULLY GUARANTEED—PLEASE ADD VAT TO TOTAL PRICES

HILLS HEADPHONE JUNCTION BOX HILLS DYNAMIC HEADPHONE CAR STEREO SPEAKERS 1
MODEL JB-3 MODEL H-707 VS DE-LUXE MODEL CRB-200 &
Designed to con- An extremely high quality head- E 7,
nect headphone to

phone supplied with Padded £’
amplifier previously @

Antex Soidering Iron ccrmo. Rec. Retail
£2-15; Our Price £1-60. P. & P. 1

P

Antex Soldlrlng Iron xzs. Rec Retail £1-93

Our Price £1-40. P. & P. 10p

;ogn;llsmdlo Chlp ZNA414, Our Price £1:10.
P

Hills Coilied Headphone Extension Cable

These dual purpose Car
Speakers can be used for
either shelf mounting or con-
verted to door mounting. 5in
5 watt Speakers ensure a

Headphone and Earcups
not fitted with head-

together with SLIDER voiume
phone socket, or alternatively for remote |controls for precise listening

&

swnchln 3 position switch atiows instant |levels. Specially offered at an brilliant audio performance R
9. 3 posi wi hws 'heud- ur‘:benlaglz -;"& 5 om:s /@ DAL O e o5 “Piy palr }m& P.e1((:)p Retail £2:25. Our Price £1:-45.
hones orlboth slmgull;neoully 22000 OURPRICE £3:50* p aP. 25
c i tail Pri 1
APAICE  £1.25 P ap 150 |OUR PRIGE 575 P.8&P 25p PLINTH AND COVER FOR GARRARD Sp-25 Il BSR MP-80. Our Price £2-75,

HILLS DYNAMIC HEADPHONE
MODEL H-101 VSM

"HOMER"' INTERCOM

lus Gsbp P.&P. y
e T il i8adin LAC SPEAKER, 8in 8 ohm CERAMIC AND TWEETER 22 <70, plus 20p P. & P.

( QTHER ITEMS AT BARGAIN PRICES OFFEREI OUR AUDIO COMPONENTS
makes, Jlosel or sl Ll s g CATALOGUE. PLEASE WRITE FOR A FREE COPY (ENCLOSING 3p STAMP)
tories. etc. This 2 and Earcups. adjustable @ "4 i' VAT Please add 10% to the total value of goods i 9 P and p
station Intercom volume controls with stereo J\
includes volume control and on-off switch and mono Switch. 8 chms HI L LS Co M Po
Supplied with 660( cable and batteries |mp 30-18, OOOH
Rec. Retail Rec. Retail 5-25 UNIT No. 6, MELINITE INDUSTRIAL ESTATE, BRIX ON ROAD
OUR PRICE 22 75 P &P 15p QUR PRICE £3 75 P.&P 25 Tel. Watford 27711

WATFORD, HERTS. WD2 5SL.

PHONOSONICS

NEW LOW PRICES
FOR MANY
PCB's AND KITS

URORA
Multichannel Sound Comrolled Light (PE Apr./Aug.

HI-FI TAPE LINK

(PE Mar.JApr. 73). S/c’s, i.c.’s, Rs, Cs, Relay and

pc-base, Pot Cores and pc-bases, Sw's, Pots

Panel Lamp—Mono, £11-80; Stereo, £18.-70. PSU

£2-50. PCB—Main Cur:u:t(!inn x 9in) (Stereo) l|s°
PCB—Sub-, Assemsb‘;y (24in x 64in) (Stereo) Mk.2
p.

s Cs. Pots, Cores—8 ch.
PSU £3.65. PCB—
Mk. 2—also _holds

71). Sjc's (excl. SCRs), R
£17.50; 4 ch., £9.95.
4 ch. control (43in x IO}m)
rotary or slider pots £2:20.
8 cores, 8 SCRs, £1:10. SCRs—IA, 50p,

holds relay and cores, £1-85.
holds Sw, Rs, Cs, Presets and mounts on Sw's,

A.F.SIGNAL GENERATOR

PCB' (43in x 5in) Mk. 2—for PSU, Sync Gen. ]
!
|

BIOLOGICAL AMPLIFIER

REVERBERATION UNIT

(PE Nov. 72). S/c’s, Rs, Cs, Pots (PE Jan./[Feb. 73 P/A Set—S/c's, (PW Nov./Dec.72). _S/c’s, Rs, Cs, Slider Pots, T/fmr, £6-80., PCB(2in x |14in)
gw'l. (;?55 (24in x 4in) nlso‘ holds | i (J 5‘6 n,/C:, sou,)PCB/(Ihn“x J]I.Cn;, also holds sliders, £1-20.  %in Spring Unit avail. to order, £3-75.
A AL tages (S/c’s, Rs, R TAPE NOISE LIMITER
- :gts aed 3w :hu req“) FAIpha?qhone ‘ VIBRASPONlAcM?:UITA (PE Feb. 72; S, :23. RR Cs, 'l:thJ. PCS
LOUD-HAILER AND SIREN O GG Cl2p ARG, byl (PW Sept. 70). Incl._ Mic P/A, 2- [ (I4in x Jin eg. an
(Pre-amp and Siren Genaerator) €1:60, Vis-Feedback 35p. Audio Amp | Gyitar P/A, Trem and Tone Controls, éB (14in x 2§|n), £3:10.

PC7 avail. to order £5:20.
{PW Dec. 72). S/c's, Rs, Cs, Pot, PCB
(24in x 28in). £2.20 (While stocks last).

ELECTRONIC PIANO

Main Amp Module PC5+ obtainable d
PE 72 10 Mk. 2, also holds 7 rotary or | Single Channel Sound  Controlle:

to special order, £6, ( vé' De‘l:u?s IZ??‘“PCB PRICES ,“3::.)90“' £1.75. L:zht with_ built-in variable strobe.
(PE June 72). S/c's, Rs, Cs, Pots,

GEMINI| STEREO AMPLIFIER ULTRASONIC T[(mrs. Keyswn:h £8-85. PCB (3%in

(PE Nov. 70/Mar. 71) Stereo Sets & PCBs, Pre-amp—S/c's, £I- Rs, Cs, Pots,

Maka-Sw's—with +W MO Rs, £10-90—with W or { WCF Rs (l 90.PCB (Jhn x
10%in) for sets wuth MO and i—W Rs, also holds rotary or slider pots and Maka-
Sw's, £1:90, Main Amp—Rs, Cs, Pou £5-20, PCB (34in x 5in), £1:15. PSU—Rs,
Cs, Pot. £3- 70. PCB (2|n x 4in), 65p.

Master Yolume. S/c's, Rs, Cs, LDR,
Rotary Pots, Lamp, Coupling T/(mr,
€6-65, PSU, £2.80. PCB (4in X

'I’RANS;‘II‘I"SI”ER-I\ECEICVERP .
(PE May 72) s, ] ot,
Relay, Dual PCB (2in x 54in), £3- 90.
T/ducers avail. to order, €6 30 per

pair.

GEMINI STEREO TUNER 8 WATT AMPLIFIER AL (GEan ":,?,333,5‘"::'n‘i‘::?,"‘:i'.f.‘.i'.’
(PE Apr./Jun. 72). Rs, Cs, Pot, | (PW Nov./Dec. 72). Pre-amp—S/c's, | PCBs as published (whule stocks last) stabs mains vo|tag’e S/c's, SCR, LDR'
£3.-80. PCB as publ., £1.50, s, Cs, ots, Sw—Mono, £2:50; | Pots, Relay, Kgy,w.uh

Stereo, £5.20. PCB (34in x 74in) | DIGITAL PSU (PE Aug. 72), 50p 3
|

MICROPHONE MIXER
(PE Apr. 69). 5j/c's, Rs, Cs, Pots,
£2:60. PCB (31in x 44in) also holds
6 rotary or 4 slider pots, £1:10,

(Stereo) also holds rotary or slider
ots and Sw, £1.-50, Main Amp—
/c's, Rs, Cs, Pot—Mono, £3:65; Stereo,
£7.30. PCB (24in x 3in) Mono), 60p.

OSCILLOSCOPE P/A (PE Aul 72). p
SCORPIO (PE Nov./Dec. 71), 60p
\ TRIFFID (PE Feb. 73), 60p

AND
DIGITRONIC (PW Mar. 73).

VERSATILE LIGHT EFFECTS
UNIT

x 74in)
TIT7 T/(mr, £i-50.

PHOTOPRINT PROCESS
CONTROL

2, also holds pots, Sw,
SCRs—IA, 50p.

Cs,
Tllmr £7.50 PCB (Jhn x 54in) also
holds pots, Sw, relay, £1-20.

SOUND SYNTHESISER
(PE 1973)

LOGICAL RADIO CONTROL AND MODEL SERVO CONTROL Read- | Details of PCBs & Components in
(PE Feb./Jun. 72)—Details in lists—Hurry not many leftl out PCB (1}in x 34in), 60p. lists, SOME PRICES DOWN.
SEMICONDUCTORS CAPACITORS s NEW!
ELECTROLYTIC F/V) | TANTALUM | POLYESTER [ Shaf em- )
N T LV £ 220/10 " /5; BEAD (uF/V) | C280AE by ase RONDO (PE current series)
ADI6] 40p | 2N9I14 22p | 1-0/63 6p | 220/16 6p | 0135 12p 250V(uF) | Wafers  33p (| piyASING UNIT (PF Sept. 7:)
BCIO7 9p | 2N 1304 20p | 2-2/63 6p | 220/25 10p | 0-22/25 12p | 0:01 Ip Scre:vgs (per XPOSURI
8Ci08 9p | 2N2905  23p | 47/63 6p | 220140 120 | 04735 12p | 0015 3p [Bkof5) 120 ENLARGER EXPOS E
BCI109 9p | 2N2907 22p | 10/25 6p /63 18p | 1-0/35 120 | 0-022 3p | Spacers (per | | METER AND THERMOMET R
T BN mwe G B ElE ke B e
P p 6p | 470/6- 6p | 2. ; :
BCI49  ip |2N3823E  31p [22/10 eold7ons  3p |33 3B (004 323" 305 || sEMicoNDUCTOR TESTER
8CI57  12p |2NS777 40p | 22725 6p | 470/40 16p | 10/16 12p | 01 4p | Mulkipole (3 G th)
BCiS8  12p | IN9I4 4p | 33/6:3 6p | 500/64  40p | 10/25 16p [ 015 sp | 5815461 €130 || WIND AND RAIN EFFECTS
8CIS59 12p | IN400O} 6p | 33/16 6p | 680/6-3 10p | 15/6-3 16p | 022 Sp | 4CL/4CN £1-30 (PE OCT. 73)
BC204 14p | IN4002 Tp | 33/40 6p | 680/25 18p | 22716 16p | 0-33 | K lb .6 )
BCY7I 22p | IN4004 8p | 47/6-3 6p | 1000/10  12p | 4763 16p | 0-47 9 | giiger B DETAILS IN LISTS
BFYS) 16p | IN40OS  10p | 47725 6p | 1000/25  20p [47/(6 25p | 0-68 1p | DFOT 24
BSY95A  I2p | BAI4S 17p | 47/40 6p | 1000/40  40p 10 14p P
C28 45p | OASI 70 | 47763 6p | 2200/125  45p TRANSFORMERS (MAINS)
oc7| 12p | OA200 6p | 100/10 6p | 2200/40  50p | POLYSTYRENE 63V 5% (pF) LAYS Sub-min 12V-0-12V 50mA £1.50
Co4 24p | Z1J sop | 100/25 6p | 3300/63 110p | 10t022003p; 3300 to82004p; |2PCO 12V Ll | 4in'6.6v 0.6V 6VA £1-3
ORPI2 180 (7‘4_|c 0 J6p l'gg;:g s |33 o‘llgo o8 16000 Sp a’:ﬁ?'i\:s‘el'): Min 012V 012V 6VA €13
P pin A Min 0- 5 £1.
ZTX107  ‘9p |uATBIS  £2.47 | 150/16 op | 470025 75p BRI (L 5,“'55 clip 9p | 70w | N Al 20V VA HE
TX 14p (TO can) 150/63 12p | 4700740  93p *W 4»C F ln. *Ws/o CF. ze;vd R;';; o.zs-:o o-zs- 0V |-5A £3-60
N
U.K. 10 ’?“EQPSQ?"'"G \ VAT All PCBs Fibregl Dcﬁ':E:AlL Tinned. L d
.K. 10p per order. at cost—please allow — o, s Fibreglass, Drille oller-Tinne ayout an
for this when ordering and also state whether air or W% it enti=eetd (1725 6o Setall ot o e Circuit Diagrams Free with e::h PCB. Unless stated °
surface mail required—kit weights are shown in our published”, PCBs are d h °!l
list. LIST are rotary unless stated as slider. All components are
S.A.E. for free itemised list and with all enquiries|brand new, top quality, guaranteed. Prices and deliveries

please.

of individual components subject to stock availability.

PHONOSONICS, DEPT. PEI |, 25 KENTISH ROAD, BELVEDERE, KENT DAI7 5BW

MAIL ORDER ONLY
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Project 80

- exciting new thinking
iIn modular hi-fi design

st (TTTSSIT TSR T
e 11 AT

Stereo 80 pre-amplifier/control unit

Uil
il

Project 80 tuner Stereo decoder Project 80 Active Filter Unit (AFU)

the slimmest,most elegant hi-fi modules ever made

channel 0 10 20 30 40 50 60 70

Living with hi-fi takes on new meaning now that Project 80 is here. These amazing new modules mark a brilliant technical advance
all round; their size and presentation bring exciting new opportunities to install systems in ways hitherto only dreamed about but
never before made practical. You can build a Project 80 system virtually anywhere and it is unbelievably simple to install and
connect up. Everything that could possibly be wanted in a top quality do-it-yourself domestic hi-fi system will be found in Project

80 — compactness, elegantly ultra-modern styling, ease of fixing and operation, new control methods, and above all superb per-
formance. New as well as popular established ideas on installation are featured on page four of this announcement to provide just
afew examples of the system’s fantastic versatility.

SircCi=ir-

INTERNATIONAL AUDIO FAIR STAND 58
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Stereo 80 pre-amplifier
and control unit

As with other Project 80 units. the Stereo 80 1s
mounted by means of two bolts fixed at the rear
which pass through holes drilled 1n the wood or
plastic on which modules are to be mounted.
All the electronics are contamned within the 3"
deep front panel! Connecting leads are taken
away similarly out of sight Each channel in the
Stereo 80 has iIts own independernt tone and
volume controls operated by shders This en-
ables exceptionally good environmentat
matching to be obtained Prowvision s made for
magnetic and ceramic prck-ups. radio and tape
in and out A wirtual earth input stage forms
part of the up-dated circuitry of the Stereo 80
to ensure the fines! possible quality from all
signal sources Generous overload margins are
allowed on all inputs Ciear instructions with
template are supplied

TECHNICAL SPECIFICATIONS

Size — 260 - 50 - 20mm (101 - 2 - Zins)

Finish — Black. with white markings

Inputs — Mag P U 3mV RIAA corrected: Ceramic P U. 300 mV
Radio 300 mV. Tape 30 mV

S/Nratio — 60db

Frequency range — 20Hz to 15KHz - 1dB- 10Hz to 25KHz+ 3dB
Power requirements — 20 to 35 volts

Outputs — 100mV + AB monitoring for tape

Controls - Press button for tape. radio and P U selection Volume,
Bass-: 12dBto  14dB at 100Hz, Treble+ 11dBto—12d8 at 10KHz

Project 80 FM tuner
smaller, more efficient

A truly remarvable tuner in every way — its unbelievably compact size ~
1ts onginai circuitry — tts dependable performance — all this in a boldly
designed modern case measunng 85- 50 20mm (3%, 2 « Zins).
Greater adaptabthty (and possibly financial convenience) results from
the tuner and stereo decoder section being made available separately

TECHNICAL SPECIFICATIONS

Size - 85 - 50 . 20mm (approx 3% - 2 - 3ins)

Tuning range - 87 to 108 MHz

Detector — |.C balanced coincidence, for good A M. rejection
AFC - Switchable, with thermistor control to prevent from dnift
One 26 transistor I.C. .
Twin dual varicap tuning

Distortion — 0 3% at 1KHz for 75KHz deviation

Ceramic fitter in |.F. section

Aerial impedance — 75 Q or 240-300 Q

Sensitivity - 4 microvolts for 30d8 quieting
Powerrequirements - 12 to 45 volts

Project 80 stereo decoder

Making the Project 80 decoder separate from the F.M. tuner glves\the
constructor a wider choice of systems as well as saving money 1n cases
where stereo reception may not be required This unit gives a 40dB
channel separation with an output of 150mV per channel. The gallium
arsenide hight emitting beacon automaticaliy lights up to show when a
stereo ransmission s tuned in. Designed essentially as an integral part of
Project 80 systems. this multiplex stereo demodulator may be used in
many cases with_existing single channel frequency modulated tuners to
provide stereo reception.

Size— 47~ 50~ 20mm (13- 2« #ins)

One 19 transistor I.C.

@ For P.U., radio and tape
@ Tape monitoring switch

@ Two-hole fixing
+ £119
rer £11,.95 TVt
20 e
% —
\ BilnR
w Ly
5 /
[
d8 O
—
-5 / \
-10 \ Sas|
15
-20
50 1004z w + WKHz
FREQUENCY

@ AFC switch
@ Twin dual varicap tuning
@ 4-hole ceramic filter

@ Slider tuning

+ £1-19
RR.P £119 VAT
@ Solid-state stereo
indicating beacon
@ Readily adaptable
for use with other
tuners
+ 0-74p
rer. £7.4 VAT.
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new constructional techniques

...and again Sinclair leads the world

1962 Micro-miniature power amp small enough to stand on a
10p. piece. Slimline pocket receiver smaller than a 20
cigarette pack

1963 Micro-6 receiver, smaller than a matchbox

1964 Pocket F.M. recewver; PWM amp.

1965 Z.12 poweramplifier module, PZ.3 power supply

1966 Stereo 25 pre-amp/control unit

1967 Micromatic. Q.14 loudspeaker: the first Neoteric

1968 1C.10. the first ever integrated circuit for constructors’ use

Project 80 active filter unit

. This efficiently designed umit makes a highly desirable part of any
worthwhile system where inputs may be from record, radio or tape As
with Stereo 80, separate controls are applied to each channel thereby
making 1t easier to obtain ideal sterec balance in any kind of indcor
environment

TECHNICAL SPECIFICATIONS

Size — 108 50 20mm (4% - 2 - 3ins)

Voltage gain—minus 0 2dB

Frequency response — 36Hz to 22KHz, controls minimum
Distortion —at 1KHz -0 03% using 30V supply

HF cut off {scratch) — 22KHz to 5-5KHz, 12dB/oct slope
L.F. cutoff (rumble) - 28dB at 20Hz. 9dB/oct. slope

Z.40 & Z.60 power amplifiers
totally short-circuit proof

Either of these entirely newpower amplifiers i1s intended for use in Project
80 tnstaliations although, of course. they are readily adaptable to an
even wider range of applications. Both Z 40 and Z.60 incorporate built-
in protection against shortcircuiting and risk of damage ansing frem
mis-use is greatly reduced Comprehensive instructions are suppled
with each of the modules

2.40 Technical Specifications Z 60 Technical Specifications
Size — 55 x 80 x 20mm Size —55x 98 x 20mm

(23 % 3% « $ins) 9 transistors (2% - 33 %ins) 12 transistors
Input sensitivity — 100my Input sensitivity — 100-250mV
Output - 15 watts RMS continuous  QOutput — 25 watts RMS into
into 8 Q (35V). 30 watts music 8 Q (45V) 50 watts music power
power{into 4 Q (30V) into 4 Q (50V)

Frequency response — 10Hz— Distortion — typically 0 03%
100KHz+ 1dB Frequency response — 10Hz to
Signalto noise ratio — 64dB more than 200KHz+ 1dB
Distortion — at 10 wattsinto 8 Q Signalto noise ratio — better
lessthan0-1% than 70dB

Power requirements — 12-35 voits Bullt-in protection against
transient overload and short
circunt
{oadimpedance —4Qmin. max
safe on open circuit

Sinclair power supply units PZ.8

the worlds most
advanced unit in its class

Stabiised power supply unit. Re-
entrant current imiting makes dam-
age from overload or even direct
shorting 1mpossible, a principle
never before inorporated in a com-
mercially available constructor mod-
ule Normal working voltage (adjus-
table) 45V
RR.P.£7.98+079p VAT

Without mains transformer

PZ.5 30V unstabilised
R.R.P.£4.98+0.49p VAT.

PZ.6 35V. stabllised

RR.P £7.98+0.79pV AT.

sircl=ir-
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1969 Q.16 —improved version of Q.14 Systems 2000 and 3000:
Project 60 launched

1970 1C.12: Project 605 !
1971 Project 60 stereo FM tuner. Z.50: PZ.8

1972 Improvements to Project 60 with Z.50 MK.2 and PZ.8 Mk.3
The Executive Calculator: Digital multi-meter-

Q.30 speaker-

1973 Cambridge Calculator
PROJECT 80 LAUNCHED
@ For scratch and
rumble control

...and next?
| @ Transistorised
active circuitry

ree £6,95 T UAF

NEW

Z.40
nee £65.45 1007

Z2.60
ree £6.95 “UAT

Recommended Project 80 applications

System The Units to use Units cost
Simple battery record player  2.40 £5.45
+54pV AT
Mains powered record 2.40,P2.5 £10.43
player +f104VAT
30W. RMS continuous 2 - 2.40s, Stereo £30.83
sine wave stereo amp 80;P2.6 +f308VAT
50W (8 Q) RMS continuous 2x 2.60s, Stereo £33.83
sine wave de luxe stereo 80;P2.8 +£338VAT
amphfier 2.60,PZ.8 £14.93
Indoor P.A +f149VAT
Car Radio F.M. tuner, £16.40
2.40 +£164VAT
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From Sinclair
the worlds most advanced hi

modules

SinCIair PrOjeCt 80 the ultra-modern non-obtrusive hi-fi

A Project 80 system could A 23" strip along the edge
be built into a book-shelf ashelf could be sufficient
to contain a complete

syslem//'

The modules mount very easily

onto a playing plinth I

A novel application
would be to build
around the base of a
tampshade

Two Sinclair Q.16 loudspeakers
suitably positioned together
with Project 80 could be

mounted on to a faise wall
Project 80 could

be easlly
mounted onto a
loudspeaker
cabinet

When you have seen for yourself how
fantastically slim and cleverly designed these
modules are, further ways will suggest
themseives in which they can become a
pleasing part of your particular domestic
environment.

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

Please send post paid

Guarantee
If, within 3 months of purchasing any

satistied with it, your money will be
refunded on production of receipt of
payment. Many Sinclair appointed
Stockists also offer this guarantee.

Should any defect arise in normal
use, we will service it without charge.
For damage arising from mis-use a
small charge (typically £1.00) will be
made.

" [ MY e e
Sinclair Radionics Ltd.
| Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64311

ame

= for which | enclose Cash/Cheque for £ including V.AT.

N
Address

e - I product direct from us, you are dis-

l PE1
h-------_—-_--‘




T

PP 12%p.

Catalogue 10p. )

Essex

A

1 Dockyard Station Road,
0ld Harlow,

(Saturday callers welcome)

All prices
inclusive
of V.A.T.

e —

74 Series TTL

12 1 25 1 25 1 25
SN7400 017 016 | SN7426 050 046 ( SN7454 017 016 | SN7495 085 082
SN7401 017 016 | SN7427 050 048 | SN7460 017 0-16 | SN7495 085 082
SN7402 017 016 | 8N7428 077 078 | 8N7470 032 020 | SNTI96 098 03
SN7403 017 018 | 8N7430 017 018 | SN7472 032 029 | SN74100 £182 £1-78
8N7404 017 016 | SN7432 050 046 | SN7473 041 039 | SN74104 £107 £1.04
SN7405 017 016 | SN7433 088 083 | SN7474 04l 039 | SN74105 £107 £104
SN7406 089 034 SNi437 071 088 | SN7475 050 048 | SN74107 044  0-42
SNi407  0-38  0-34 | SN7438 071 068 SN7476 044 043 | SN74110 061 059
SN7408 020 018 | BN7440 017 018 | SN7480 074 071 | SN74111 £1-38 £1-27
SN7400 020 019 | 8N7441 074 071 | SN7481 £132 £127 | SN74118 £110 £1.05
SN7410 017 018 | SN7442 074 071 | SN7482 096 095 | SNT4119 £149 £1.38
SN7411 028 027 | SN7443 £143 £1-38 | SN7483 £1-21 £1-16 | SN74121 044  0-41
SN7412 039 034 | SN7444 £143 £1.38 | SN7484 £110 £1.05 | SN74122 £1.54 £1.43
SNi413 032 020 | SN7445 £198 £195 | SN7485 £3.08 £285 | SN74123 £3.08 £2.97
Snyie 048 044 | 8NTHIE £107 £104 | SNT486 035 032 | 4 Do mar be
SN7417 048 044 | SN7447 098 088 | SN7489 £6-05 £578 | mixed to qualify for
SNiau0 017 018 | SN7448 £110 £1.07 | SN7490 068 080 | phived 40
SN7422 055 053 | SN7450 017 016 | SNTAOL £110 £105 | '
3N7423 055 053 | SNT451 017 016 | 8N7492 074 071 | * 100 plus less 10% off
SN7425 055 053 | SN7453 017 018 ' 8N7493 074 071 | 25 plus break

Linear Integrated Circuits

301 DIL 0-50 | 307 TO99 0-69 | 710C TQ99 0-48 | 748C DIL 0-52
301 TO99 0-55 | 307 8 Pin DIL 0-66 | 723C DIL 0-98 ‘ 748C TO9Y 0-42
301 8 Pin DIL 0-48 ' 308 T099 £6-90 | 723C TO99 £1-00 | 1437 DIL £1-30
301A DIL 0-69 308A TO99 £7-40 | 741C 8 PIn DIL 0-35 | 1458 TOW9 £1-30
3014 TO99 0 69 | 709C DIL 0:35 | 741C 14 Pin DILO- 36 ’ 3046 DIL 0-84
3014 8 Pin DIL 0-668 | 709C TOY%9 0-34 | 741C TOY9 038
307 IL 0-69 ' 710C DIL 0-44 ' 747C DIL 0-80 |
Electrolytic Capacitors %
4 VOLT | 10 VOLT | 16 VOLT | 25 VOLT |, 63 VOLT
uF é3p | 22uF éxp | 1000uF 17p I 2200uF 39p | IuF éip
100uF 6ip | 47uF é3p | 1500uF 25p | 5000uF 68p | 2-2uF 6xp
220uF 63ip ‘ 100uF 6ip | 2000uF 43p 4-7uF éip
330uF P | 220uF 8p | 3300uF 38p | 6-8uF éip
1000uF 13p | 330uF 10p | ¢800uF 65p | 40 VOLT | 10uF 6ip
4700uF  29p | 470uF 10p 6 8uF ip | 22uF 6ip
1000uF lip | ISuF éip | 68uF lop
6-3 VOLT 1500uF 20p 25 VOLT 33uF éip ‘ 100uF llp
33uF é4p | 2200uF 24p | 10uF éip | 47.F 63p | 150uF 13p
68BuF 6ip | 22uF 6ip | 100uF 9p ‘ 220uF 19p
150uF 6ip| 16 VOLT 47uF 64p | 150uF 10p | 330uF 22p
470uF Ilp | I5u4F 63p | 100uF 8p | 220uF lip I 470uF 26p
680uF 13p | 33uF 6ip | 150uF 8p | 470uF I9p | 1000uF 44p
1500:F 18p 1 68uF 65p | 220uF 10p | 680uF 25p
2200uF I18p | 150uF 8p | 470uF 13p | 1000uF 25p
3300uF 26p | 220uF 9p | 680uF 20p | 2200uF 44p
6800uF 40p | ¢80uF 17p ' 1000uF 22p | 3300uF 65p

Mullard Polyester’'s

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-01uF, 1-013uF, 0-22uF, 34p. 0-33uF, 0-047uF, 0-068,F, 4p, 0-1uF, 44p.
O-150F, 0-22pF, 54p. 0-33uk, 7p. 0-47uF, 94p. 065uF, 12p. 1-04F, 14p. L5uF, 22p, 29, F, 27p.

MULLARD POLYESTER CAPACITORS C296 SERIES

4001 : 0-001F, 0:00154.F, 0-0022uF. 0-0033uF, | U04TF, 21p. 0-0068F, 0-01,F. 0-015.F, 0-022,F,
00338, 34p. 0-047uF, 0-066LF, v Iuk, 4§p. U-15uF, Bip. 0 22uF, 81p. 0-33uF, 12p. 0-47uF, 14p.
160V : 0-0LuF, 0-015,F, 0-22uF, 0-033uF. 0-047uF, 0-068,.F, 3p. 0-1,1F 34p. 0 154, 44p. 0-22,4F, 54p.
0-33uF, 84p. 0-47uF, Bip. 0-68uF, 12p. 1-0uF, 14}p.

Volume controls
POTENTIOMETERS

Carbon track 500Q to 2-2 meg Q
Log or Linear.

8ingle 13p. Dual gang (stereo) 44p.
Bingle type with D.P. switch 26p.

Carbon
skeleton presets

sinall high quality type (linear only)
A1) values 100—5 meg ohins,

01 watt 8p each

0-25 watt 7p each

Vereoboard
. 0-15 01
Resistors mitris matrix
2} x 3% 17p 22p
100 plus 24 x5 . 22p 24p
1 watt 59 carbon 1p 0-7p 22p 24p
1 watt 59, carbon 1p 0-7p 28p 28p
1 watt 10%, carbon 24p 2p 80p 78p
rauge 10 ohms to 47 31 x 17 .......... 8lp £1-05
megohms. Pin insertion toot .. 82p
% watt mjo 29, .. ... 3p 2-4p 8pot fuce cutter .... 52p 52p
range 10 ohms to | Pack of 38 pins .
megohms.
Clear Plastic
Panel Meter

UP TO 25% OFF POPULAR SEW METERS.

Type MR38P 1-21/32in Square Front -
Normal Price  Our Price
0500 A £2-50 £2-05
0—1mA £2-50 £2-05
0—10mA £2-50 £2-05
0—100mA £2-50 £2-05
10—300 volts £2-50 £2-05
8 meter 1IinA £2-80 £2-05
Type SWI00 x 80mm.
Normal Price Qur Price
0—30uA £3-74 295
05014 £374 £2.95
0-—100pA £3:74 2295
05004 £3-45 £2-80
SV meter £3-80 £2-99
Edgewise Meters
3-17/32in x 1-15/32in x 2}in deep
Norinal Price  Qur Price
50014 352 £2-85
ImA £3-02 £2-85
12-24 volt
Secondary
Volts  Amps  Volts Ampa  Part No. Price
inc. P/F
12 600mA 24 250mA MTIill £1-20
12 1 P2 500mA MT213 £1-28
12 2 24 1 MT71 £1-89
30 volt 50 volt
Secondary 12, 15, 20, 24, 30v Secondary 19, 25, 33, 40, 50v
Amps Part No. Price inc. P/P Awps Part No. Price inc. P/V
1 MT79 o £2-02 MTIO03............ £2-54
2 MT3. £2-78 2 MTI104.. £3-75
5 MT51 £25-21 4 MT106.... ... £6-00

Many other types available
See our Catalozue,

allliRbp

We are now Stockists of AMTRON
High Quality Construction Kits
(S.A.E. for full list)

£
UKé5  Transistor Tester 2:50
H \ UK92  Telephone Amplifier 791
opular fransistors 1 Y i
A UKI110 Stereo Amplifier 5 4 Sw 107
. 8 UK1I5  Hi-Fi Amplifier 8w 4:3]
and D|0des UKI20 Hi-Fi Amplifier 12w 520
UK 125 Stereo Control Unit 6-30
(Many other types stocked) UK160 1.C. Amplifier 8w 1-07
AC107 18p | AD149 40p UClaT 13p | BFYS0 17p  2N3053 28p | 40636  66p | 0A47 op | UK220 Signal Injector 2:57
ACI26  ldp | ADI61 32p BCL.S 12p | BFY51 17p | 2N3054 50p DIODES | 28! 9 | UK235 Acoustic Alarm for Absent-minded Drivers 7:39
AC127 14p | ADI62 32p BCI59 13p | BFY52 17p 2N3055 52p DES | 0455 11p [ yk240 Parking Lights Automatic Switch 8.66
AC128 14p | AF114 15p BC68 1lp | MPB111 35p | 2N3702 1lp | INO14 8p 0 8p UK500 LW MgVV/FM Radio R h 35.30
ACL4ZK 25p | AFI15 15p | BC169 1lp | OC28  40p |2N3703 1lp |1N916  8p| 0A91 sy / / adio Receiver
ACLS1K 28p | AFI16 15p | BC182 1¥p|OC35  40p 2N370s 1lp IN4148 5p| 0a9h  gp | UKSI5 MW Radio Receiver 9:86
AC176 129 AF117 1gp BCI83 i;p O(C::m ﬁprmams 11p | IN4001 4'g UK640 200mw Light Dimmer 7-24
ACI87 14p | BC107  9p | BC184 12p | OC44 p [ 2N3706 1lp | IN4002 44p UK790 Capacitive Burglar Alarm 7-57
M as IR RS G s 1 el e e e UKEA0 Adfusable e 2y car Burgar Alem 6:al
i P P P 7 P 3 1 e g Y L R
ACIS88K 24p | BC147 1lp | BC214 12p | OCB1  14p | 2N3709 11; 1N4005 §: UKB875 Capacitive Discharge Electronic Ignition for internal
ACY20 22p | BC148 11p BF184 15p |TIT41A 78p 2N3710 1llp | 1N4006 9p Combustion Engines 14-51
ADI40 40p BCl49 12p ! BF195 17p TIP424 8lp | 2N3819 28p ' IN4007 10p TRA | 24-hour Digital Clock 2450
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Practical Electronics Classified Advertisements

Box No. 20p extra. Semi-Display £7 per single column inch. Advertisements must be

RATES: 9p per word {minimum 12 words).
prepald and addressed to Classified Advertis

Farringdon Street, London EC4H 4AD

ement Manager, ''Practical Electronics” IPC MAGAZINES LTD.,, Fleetway House,

SITUATIONS VACANT

Y 5-day week

car allowance

YOUR TALENT CAN EARN YOU MONEY

as a

- T.V. Engineer

with

Radio Rentals

Britain’s No. | T.V. Rental Company

Are you on the right lines in your present job?
Switch to Radio Rentals and be assured a good future.
Here are 5 star reasons for joining us.

% Full Training given for Colour T.V.

¥ Private use of a Company Vehicle or generous

v 3 weeks’ holiday per year, rising to 4 weeks
X Good salary (up to £34:95 per week after 2 years)

Your present holiday arrangements will be honoured.
Work towards a better future, better chances of
promotion and more security. Telephone Mr. Mann,

01-540 1304 or write to:

RADIO RENTALS
86 The Broadway « Wimbledon « London + S.W.19

FOR SALE

TV LIXE 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.
Credit vouchers value 50p. Price 23p, inclu-
ding post. ARTHUR SALLIS RADIO
CONTROL LTD., 28 Gardner Street, Brighton,

Sussex.

1018

AUDIO MIXER MODWLES for hi-fi applica-
tions. Catalogue free. Large 3.A.E. HILL-
CREST ELECTRONICS, 123 Harestone Hill,
(aterham, Surrey.

FOR S8ALE Practical Electronics, Nov. '64 to
Sept. '73. Unbound. Offers: MR. ANGEL,
(01) 736 4057.

AUDIO MIXER MODULES. Catalogue free.
Large S.A.E. HILLCREST ELECTRONICS,
123 Harestone Hill, Caterham, Surrey.

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materlals. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

ULSTER:
THE NEW UNIVERSITY

INSTITUTE OF CONTINUING EDUCATION:

MAGEE UNIVERSITY GOLLEGE
LONDONDERRY
C.C.T.V. TECHNICIAN

Applications are invited for the above
post.

Duties will include the operation and
maintenance of CCTV services and
preparation of programme material.

Qualifications: HNC or equivalent,
plus at least seven years' previous
experience.

Salary scale: £1,881-£2,241 per annum.

Appiication forms and further particu-
lars should be obtained from the
Registrar, The New University of Uister,
Coleraine, Co. Londonderry, Northern
Ireland (quoting Ref. No. 73/130/149/31/
98) to whom completed applications,
including the names and addresses of
three referees, should be returned
not later than 31st October, 1973.

FIBRE OPTICS
Flexible Light Pipe for conveying light to in-
accessible positions. Fibroflex Type I. Glass
{-14mm effective dia. PVC sheathed, 44p per
metre, (VAT inc.), P. & P, 10p. Any quantity,

Polariser Sheet up to | sq. {t. max. size, 16}p
persq. in, (VAT inc.), P. & P, up to 6 in. square
10p; over 6 in, square 30p

% Cut down glare

% Seethose nixie tubes

s Cross them for light control

% Make your own strain gauge for plastics

and glass

Circuit Board Etching Kits. Full instructions.
£1-37} (VAT inc.), P. & P. 14p

Photographic CDS Light Cells—used (with
part of original circuit free), 33p (VAT inc.),
Post {ree.

All items are strictly C.W.0.

From: ARVIN SERVICE COMPANY
12 CAMBRIDGE ROAD
ST. ALBANS

EDUCATIONAL

Practical Electronics

A SUCCESSFUL
CAREER
IN RADIO

Get the success you deserve—take an
ICS home study course. Pass C&G,
M.P.T. exams FIRST TIME! Free books,
Low cost. Personal tuition. Send
TODAY for FREE Guide on Radio, TV,

Electronics, Electrical Engineering. I
Name

Address

Dept. 730X
Stewarls Road.
L London SW8§ 4UJ
I I I .
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TELEVISION TRAI

NING

(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing.

Courses of 16

months' duration, with daily attendance, are available for beginners and shorter courses for men with

previous training in Electronics and Radio.
in Marine Radiocommunication and Radar are also available.
Electronics College, Dept, B/11, 20 Penywern Road, Earis Court,

Next course commences January 2nd.

Training courses
Write for prospectus to: London
London SW5 9SU. Tel. 01-373 8721,

SERVICE SHEETS

SERVICE SHEETS - MANUALS - BODOKS

SERVICE SHEETS 40p plus SAE *
OVER 12,000 SERVICE SHEETS & MANUALS IN STOCK ON COLOUR/MONO TELE VISIONS
RADIOS, RADIOGRAMS, T/RECORDERS, R/PLAYERS, ETC.

NEW BOOKS & PUBLICATIONS

DICTIONARY OF RADIO AND TELEVISION by W.E.Pannett. 380 pp........ Cesenaa. £1.80
TELEVISION ENGINEERS POCKET BOOK 6th Edition, by P.J.McGoldrick. 400 pp.. £2.50
WORLD RADIO TV HANDBOOK 1972, 26th Edition. 384 pPp. Special reduced offer. £

GUIDE TO BROADCASTING STATIONS. 17th Edition. 176 pp. . .

OUTLINE OF RAD!O & TELEVISION by J.P.Hawker. 408 pp. 300 Illustrations ..
UNDERSTANDING TELEVISION. 405/625/Colour Edition. by J.R.Davies. 512 pp
PRACTICAL TELEVISION CIRCUITS. 2nd Edition. b
VIDEO RECORDING: RECORD & REPLAY SYSTEMS. by G.White. 216 pp ...... oo £3.25
TELEVISION SERVICING by G.N.Patchett. Vol. 1. Principles, Video, Sound, Tuners .
TELEVISION SERVICING by G.N.Patchett. Vol. 2. CRT, Sync-Seps, Timebases, etc.
TELEVISION SERVICING by G.N.Patchett. Vol. 3. Limiters, Agc,Ftywheel -Sync etc
TELEVISION SERVICING by G.N.Patchett. Vol. 4. Practical Servicing,Fault-finding £0.85

SERVICE SHEET CATALOGUE 25p

S.A.E. WITH ENQUIRIES

R.E.F.Street. 376 pp. 236 Iliu

DIGITAL CLOCK COMPONENTS
4/6 Digit Clock Chip £9-00; & Minitron
Displays £6.00; Kit of Discrete Driver
Transistors and Diodes £3:50; Minitron
Sockets25peach.2N 7447 drivers £1:20 each.
LOW COST LED LAMPS

Red 3mm dia, 20p each; Red 4-45mm dia.
23p each: Green 3mm dia. 55p each;
Green 4-45mm dia. 55p each.
CALCULATOR DISPLAY

0:-12 inches Character Height Flatpack
£2.00 each.

SLIDER SWITCHES

| pole 2 position—Miniature l4p each;

2 pole 2 position 14p each: 2 pole 3 position
21p each; | pole 4 position 23p each.

U.K. Postage and packing 10p. Overseas
25p. VAT 10%

PERDIX COMPONENTS LTD.
Dept. PE73, 31 Green Lane, Chislehurst,
Kent.

RADIO SERVICING by G.N.Patchett. Vol.
RADIO SERVICING by G.N.Patchett. Vol.
RADIO SERVICING by G.N.Patchett. Vol .
PRACTICAL WIRELESS CIRCUITS. 18th Edition. by Staff of "Practical Wirelessh . . .
RADIO CIRCUITS. 5th Edition. by W.E.Miller,
PRACTICAL WIRELESS SERVICE MANUAL.
WIRELESS SERVICING MANUAL. 10th Edition. by W.T.Cocking. 302 pp » . .... r..
FOUNDATIONS OF WIRELESS & ELECTAONICS by M.G.Scroggie. 552 pp .
PHOTO-ELECTRONIC DEVICES by J.B.Dance.

SEMICONDUCTOR PHOTOELECTRONIC DEVICE
UNDERSTANDING THE SEMICONDUCTOR by C.
PRACTICAL INTEGRATED CIRCUITS by A.J.McEvoy & L.McNamara. 144 PP .
SOLID-STATE DEVICES & APPLICATIONS by R.Lewis. 266 pp. 182 [liustratio
@ NEWNES RADIO & TELEVISION SERVICING books bought & sold (all years) Good
() Send large S.A.E. for FREE booklists. Postage on above books is 5p in the £1.00 FU

BELL'S TELEVISION SERVICES

1. Basic Electro-Technology
2. Intermediate Radio Theory o
4. Fault-Finding. ...ocoouuluieainnn. ...

238 pp. Iflustrated .. ... 0o
12th Edition. by H.W.Hellyer. 288 PP -

182 pp. lllustrated ...... o
S by Dr.Inz.A.Ambroziak.
N.Matthews., 128 pp ........

Telephone 0423 - 86844

00000000060000000000000000000000

[ 4

: ALBERT PLACE, HARROGATE, YORKSHIRE.
S8ERVICE SHEETS, Radio, TV, etc. 8,000

models. Catalogue 15p. S.A.E. enquiries.

TELRAY, 11 Maudland Bank, Preston.

8ERVICE SHEETS for Televisions, Radios,
Transistors, Tape Recorders, Record Players
etc., from 5p with free Fault-Finding Guide
Catalogue 15p.
HAMILTON RADIO, 47 Bohemia Road, St
Leonards, Sussex. Telephone Hastings 29066,

S.A.E. orders/enquiries.

5—N-Channel FETs 3819E—£|

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

50 RESISTORS AT 0°56p EACH
ALL COMPONENTS BRAND NEW—
FULLY GUARANTEED
+W C/Film, Low Cost (22 ohms to 2:2Q),
your choice 28p/50. } W Iskra C/Film (4-7 ohms
to 4-70) your choice 33p/50. All Resistor
Values in Stock. Electrolytics. 10V (mfd/
price)—4-7/4p; 10/4p; 22/41p; 50/4%p; 100/5p;
200/6p; 500/8p; 1,000/9p; 2,000/16p. 25V
(mfd/price}—2-2/4p; 4-7/4p; 10/4p; 22/43p;
50/4¢p; 100/54p; 200/7p; 500/1ip; 1,000/16p.
50V _(mfd/price)—|0/4p; 50/5p; 100/7p; 200/
9p; 500/14p. 63V (mfd/price)}—2-2/5p; 4-7/5p;
10/6p; 22/6p. Transistors—2N3055 35p;
FET 2N3819 25p; BFYS5!I 13p; OC45/7!1 10p;
Heatsinks—I| x TO3 9p, 1/2/3 x TO3 I5p.
All 16swg Black Anodised. Cases and Semi«
conductor PAKs see August and October
Issues, Add 109 VAT to total order, Catalogue

with full component range free.

ADFONIC (PE)

BH25 5BA, C.W.0. P. & P, at cost 9p min.
Mail order Only.

18 Yew Lane, Ashley, Naw Milton, Hants

PRECISION
POLYCARBONATE CAPACITORS

Close tolerance. High stability, All 63V d.c.

0-47uF: £59% 30p; +19% B80p
10uF:  £5% 40p; +19% 60p
22uF: 5% 50p; +1% 75p
&7uF: 5% 70p; +19 81.18
6-8uF:  £5° 95p; 0 ;%1% £1.50
10uF:  £56%4£1-10; +29%4£1.40; 12, 21.80
15uF:  £56%4£1.60; 2% £2-10; 219%4270

TANTALUM BEAD CAPACITORS. Values
available 0-1, 0-22, 0-47, 1-0, 2-2, 4-7, 6-8uF at
35V, 10uF 25V, I5uF 20V, 22uF 15V, 33uk 10V,
47uF 6V, 100uF 3V—all at 8p each; 6 for 45p;
14 for 95p. Special pack 6 off each value (78
capacitors) £4.50.
NEW !—TRANSISTORS. BCI07, BCI08,
BC109. All at 9p each; 6 for 50p; 14 for £1. All
brand new and marked. Fuli spec. devices. May
be mixed to qualify for quantity prices. AFI78
at 35p each or 3 for 95p.
POPULAR DIODES. IN%14, 6p each; 8 for
45p; i8for 90p. IN916, 8peach; 6for 45p; |4 for
90p. 1S44, 5p each; |l for 50p; 24 for £1. All
brand new and marked.
NEW LOW PRICE —400 mW Zeners.
Values avaijlable 4-7, 5-6, 6-8,7-5,82, 9-1, 10, | I,
12, 13:5, 15Y. Tol. £59% at 5SmA. All new and
marked. Price 7p each; 6 for 39p; |4 {or 84p.
Special offer 6 off each voltage (66 zeners) £3.65,
RESISTORS. Carbon film 5%, +W at 40°C, iW
at70°C. Rangefrom 2:2Q to2:2MQ in El 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 vatue; 70p for
100 of any one value. Special pack—I0 off each
value 2:20) to 2-2Mg (730 resistors) £5.
440V A.C. CAPACITORS. 0-14F, size l§in X
4in, 25p; 0-25uF, size 13in X in, 30p; 0-47 and
0-5uF, size I§inX #in, 35p; 1-OuF, size 2inX din,
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; BOOPIYV at 14p each or 4 for 50p,
5p post and packing on all orders below £5,
Please add 10% VAT to all orders
MARCO TRADING
Dept. Ell, The Maltings, Station Road
Wem, Shropshire

DRY REED INSERTS

Vil a )

— ————
Overall length 1-85" (Body length 1-1%).

Diameter 0-14". Max. ratings 250v D.C. and
500 mA, Gold clad normallyjopen contacts. 69p
per dozen; £4:12 per 100; £30'25 per 1,000;
£275 per 10,000. VAT and post paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0903 34897

BRAND NEW COMPONENTS by return,
Electrolytics 16V, 25V, 50V—0-47, 1, 2-2, 4-7.
10 IF, 4p; 22, 47, 43p (50V, 5p); 100, 5¢p
(50V, 7p); 220, 6p (50V, 9p). Subminiature
bead-type tantalums 0-1/35V, 0-22/35V, 0-47/
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; 0-065, 0-1, 33p. Poly-
styrene 63V E12 series 10-1,000pF, 2p; 1,200-
10,000p¥, 3p. Miniature highstab resistors,
5%, E12 series—Carbon Film W, 1Q-10MQ
(109 over 1 MQ). Metal Film §W, 10Q-
2:2MQ and 1W, 27Q-10MQ all §p each.
Postage 8p. The C.R. SUPPLY' CO., 127
Chesterfield Road, Sheffield, $3 ORN.

TUNBRIDGE WELLS. Coniponents from
Teleservice. S.A.E.or callin for list. Special
offers, limited quantity; Matched ADI161/2,
68p; 10 transistors similar 2N3702/3 un-
marked, 32p; 12 1N914/6, 20p uninarked; air
spaced twin gang receiver tuning capacitors,
unused, 50p; thin grey connecting flex, 1p yd.
Minimum order 40p, post free, but add 109
VAT. 108 Camden Road, Tunbridge Wells,
Kent, Tel. 31803.

RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 45p. B0p bargain
transistor packs, bargain £1 resistor and cap-
acitor packs, UHF-VHF televisions £7-50.
Carr. £1-50. S.A.E. for 3 leaflets, VELCO
ELECTRONICS, DBridge St.,, Ramsbottom,
Bury, Lancs.

MINIATURE HIGHSTAB RESISTORS
5% W 220 to 2:2M EI2 series 10 each value,
Total 610, £3.

CERAMIC CAPACITORS 50V (pf) 1,500,
2,200, 3,300, 4,700 6,800, 0-0l, 2}p each.
BCI08 9p. P. & P. 10p.

NEK ELECTRONICS (P3)
28 Carnegie Road, St. Albans, Herts,
Mail order enly.
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Tismpus elasironin

Add 109 VAT ( %) to all prices. All brand new, no
rejscts. Money Back Warranty.

8V DIGITAL INDICATOR: 0-9DP socket and
filter £1-48. -

LED TYPE }* 0-9DP DIL 2225 each; 6x £2-19
each. 4 diglt type £11.

LIGHT EMITTING DIODES. All with data and
panel clip. TIL 209 4~ dia. 26p. Red }* dia. type
38p. Green 75p. INFRA RED beam LED £1.10.
GAB detector £1-69. Ultrasonic transducer £2.
DALO PCB resist marking pen 89p. Copper board
127 x 6" SRBF 40p. FeC etch PAK 18p,
INTEGRATED CIRCUITS: with data if required.

IC LITE SWITCH: Photo amp/trigger 40miA{11-20V
relay or TTL 87p. Dil relay £1-10.

IC digital cloch

MOS/LSI type. 98 pin, 4 or 6 digit, 12/24hr,
Chip with socket £13; PCB £1-69; KIT £21-48,
?1V2M voltneter £12. Data 38p, 3W AF amp
741 Dil8 pin 28p; 70918p, Dil29p; 748 28p; mono
710 83p. 555 TIMER/monojastable osc. clock 93p.
REGULATORS: 1§A 5 to 20V £1.49; 723 57p.
RECEIVER ZN414 £1.19, Mini Rx Kit £1.89,
1310 stereo decoder for tuner £2:69, K1T £38-45.
QN TIL IS
LOW
trritys PRICES
GATES 7400/1/2/3/4/5/10/20{30/40/50, etc., 14p
each. 7413 27p; 7441 73p; 7447 £1-08; 7470, 7472
£8p; 7473, 7474 86p; 7475 60p; 7476 32p; 7490
59p; 7492 B7p; 7480 68p; 7483 £1.10; 7486 37p;
7493 78p; 7494 83p; 7405 83p; 7496 §8p: 74121
45p; 74141 99p; 74190/91/92/63/96 £2-89. DIL
Plugs/IC case 10mm high 16 pin 35p.
DIL BOCKETS: low or high profile 8/14/16 pin 18p.
SEMICONDUCTORS:
2N3055 40p; BC107 8p; BC108 8p; BC109 8p;
BC147/8/9 10p; BC187/8/9 18p; BC177/8/9 185p;
BC182/3/4 10p; BC212/3/4 1llp; BCY70/72 13p;
BD131/2 55p; BFY50/51/52 18p; TIR43 UJT 24p;
2N706 11p; 2N2369 12p; ©2N29260y 8p; 2N2646
49p; 9N3053 17p; 2N3055 40p; 2N3614 55p;
2N3702/3/4/5/6/7/8/9/10/11 All Bp each.
FET8: ¢N3819 27p; 2N3823 28p; 8CR 400V; 1A
23p; 4A 55p. TRANSFORMER: {A 6and 12V 21,
CAPACITORS: Dvsc 22pF to O0-1uF 4p. 25V
electrolytic 10, 50, 100uF 5p; 1,000uF 15p. PRE-
SETS 5p each. REBISTORS W 5% 1ip each.
CARBON POTS 12p each. Dual 40p. Switch +182p,
All Din Plugs 13p; sockets 8p; Vero RRP,

PLUORESGEDRT
LIEQEDS 12vou£2”?@

13 8 watt fully built with diffuser.

TRIO and CODAR communications and Hi-Fi
retailer. ELECTRONIC ORGANS from £687.

PW ELECTRONIC CAR IGNITION KIT £6-67.
VAT: YOU MUST ADD 10% ( &) to all prices.
FREE CAT. S.A.E. Daia sheets 8p each. P. & P,

8p. C.W.0. P.0. BOX 28, BRACKNELL, BERKS.

COMPUTER PANELS 6 assorted. No rubblab.
£1 (25p). M.C. METERS 3 assorted 2in-3in, 81.15
(26p). 8 Fig. RESETTABLE COUNTER 18/22V.
Works on 13V, 22:20 (15p). BILICON DIODES
650V 13A, 10 on tagboard 35p (5p). New 800V
§A. 6-25p (5p). UNIT WITH 4 x BFYS1, 4 Bilicon
Diodes, 4 Zeners, caps and resistors 45p (8p).
COPPER CLAD PAX. PANELS 54in X 5}in 6 for 45p
c.p. 7iin X 9in 25p c.p. 6 for £1:20 c.p. 8iin X %in
30p c.p. 6 for £1-30 c.p. 10in x %in 35p c.p. 6 for
£1-40 c.p. WIRE EXDED NEONS 10-50p (8p). Bank
ot 6 with 6-C407 driver trans. 50p (8p). POLY-
STYRENE CAPACITORS 125V. 100, 150, 180, 220,
330, 390, 560, 680, 820, 1,200, 1,600, 1,800, 2,200,
2,700, 3,300, 3,900, 5,600, 6,600. 0-01, 0-012. 22p
dozen (8p). Mixed with e/mlica 100-50p c.p.

7LB ASSORTED COMPONENTS £1-60 c.p.
£LB ASSORTED COMPUTER PANELS $1:60 c.p.

Lists computer panels, etc. 10p atampe refunded on
purchase.

J.W.B. RADIO
75 HAYFIELD RD., SALFORD 6, LANCS.
Postage in Brackets Mail Order Only

100 MIXED RESISTORS (our choice), many wire
wound. 55p (10p). 100 mixed capacitors
(our choice), silver MIC'A, polystyrene, ceramic,
etc. 55p (10p). SPECTAL PACK includes
6 mixed pots, 10 mixed valve bases, 100
mixed resistors, 100 mixed capacitors. Good
value at £2:50 (20p). Prices include V.A.T.
postage in brackets. No used com onents.
S.A.E, for list. GRC, 82 High Street, Winsford,
Cheshire.

NORTHERN IRELAND READERS. BC107—
10p; BC132L—10p; BC184L—10p; BC212L
—10p; 2N3702—12p; 2N3055—656p; TIS43—
40p; TIP29—68p. Spraque 5uF/150, 10uF)
150, 254F[100. All 10p each. Full range of
radio spares, Bagle, etc. Send large S.A.E.
for catalogue. P. & P, 5p per order. R.L.8.
ELECTRONICS, 114 High Street, Holywood,
Co. Down BT138 9HW,

1020

R.T. SERVICES

(MAIL ORDER ONLY)
77 Hayfield Rd., Salford 6, Lancs.

Veroboard 6x5 0:1 Matrix, 2 for £I.
4x4% 0-1 Matrix, 4 for £1. 12x3} 015
Matrix, 75p each,

Mullard A.M. Module. I.F. Strip, LP1166,
£1'10 inc. P.P.

FM Tuner with R.F. Stage and' A.G.C.,
3 transistors, neg. earth, 2§ X 2% 1§ in with
circuic, £1-374 inc. P.P.

Crouzet Geared Motors, 30-60 r.p.m.
New, £1-54 inc. P.P.

_UH;PTV Tuners, Transistorised, £1:65
inc, P.P.

VCRI38 CRT. New, boxed, £3-30 inc. P.P.
Brand New Panel YU Meters, 44 % 3}in
calibrated, £3-30 inc. P.P.

Transformers. 7-5V + 7-5V 1A, 66p inc.
P.P. 18-0-18V, 200mA + 24V, 77p 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.P%oard. $/S, 5% x 5tin, 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 4}”x11”. New,
85p inc. P.P.

Panel Meter 50uA. Brand new, 43" X31".
£3:30.

Panel with 2 SN7490, 2 'SN7441 counting
circuit with end connector, £2:20 inc. P.P.
'Pan;II;Nith 2 min. nixie tubes to slot in, £2
inc. P.P.

FACIAS AND CONTROL PANEL
"FRONTS « Made to Order

MANUFACTURED FROM HARDWEARING
PLASTIC LAMINATE MATERIAL. AVAILABLE
IN WIDE COLOUR CHOICE, INCLUDING
WOODGRAIN. LEGEND PERMANENTLY
MACHINE ENGRAVED. THE IDEAL AND
ECONOMIC ANSWER FOR SINGLE, SHORT
BATCH OR EXPERIMENTAL PANELS. SEND
DIMENSIONED SKETCH FOR QUOTATION.
WE ALSO MANUFACTURE ENGRAVED
LABELS AND NAMEPLATES.

RAPOWE SIGN & PRODUCT CO.
32 Sheridan Road, Hereford Tel. 2415

COMPONENTS, HARDWARE, CARTRIDGES.
GP91/3SC 80p. STYLI from 20p—V.A.T.
included. 18-page lists, 3p stamp. R.F.
SUPPLIES, Down Barton, Woodham Road,
‘Woaking, Surrey.

MISCELLANEOUS

e 8 TREASURE TRACER
7 MK e tocner

W Varicap ning
W Excellont sensitivity and slability
B Weighs only 220z.
B Speaker and earphone operation
B Knocks down to onfy 17In.
B Prebuilt search coil assembly
B Ministry approved design
B Thoroughly professional finish
I You only need soidering iron, screwdnver,
pliers and anips
S\ W Completely new design
Send s.a.e. for leaflet

)
Complet: Buile, tested
e 0080 Higre £13°75
Past 35p Post 35p
MINIKITS ELECTRONICS, 35¢ LANGLEY DRIVE, WANSTEAD
LONDON Eil 2LN . (Mail order only)

CONSTRUCTION AIDS. Screws, nuts, spacers,
etc., in small quantities. Aluminium panels
punched to spec. or plain sheet supplied.
Fascia panels etched aluminium to individual
requirements. Printed circuit boards—masters,
negatives and boards, one-off or small numbers
Send 6p for list. RAMAR CONSTRUCTOR
SERVICES, 29 Shelbourne Road, Stratford-
on-Avon, Warwks.

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

METER REPAIRS. Ammeters. Voltmeters,
Multi-Range ineters, etc., also Linear scale
Transistorised Ohmmeters for sale. METER
REPAIRS, 39 Chesholm Rd., London N16 0DS.

TELERADIO ELECTRONICS
ARE STOCKING THE MODULES
FOR THE P.E. RONDO
QUADRAPHONIC SYSTEM

Matrix Decoder £8.80
Pre-Amplifier £3.30
Stereo Amplifier £8.25

Controls & balance panel £9-35
Prices include VAT and Post }

Further information gladly supplied on
request

TELERADIO

325-7 Fore Street, London N9 OPE
01-807 3719

COMPONENTS GALORE. Pack of 500 mixed
components. Manufacturers’ surplus plus once
used. Pack includes resistors, carbon and
W.W., capacitorz various, transistors, diodes,
trimmers, potentiometers, etc. Send £1 4+ 10p
P. & P. C.W.0. to: CALEDONIAN COMPO-
NENTS, Strathore Road, Thornton, Fife.

FOR BARGAIN LIST8 worth seeing, plus FREE
SAMPLES send 8.A.E., 2 Richmond Terrace,
Ulverston, Lancs.

ALUMINIUM SHEET to individual sizes or in
standard packs, 3p stamp for details. RAMAR
CONSTRUCTOR SERVICES, 20 Shelbourne
Road, Stratford-on-Avon, Warwks.

CLEARING LABORATORY, scopes, V.T.V.M’s,
V.0.M’s, H.S. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.8.U.'s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M C relays,
components, etc. Lower Beeding 236.

GLASS FIBRE P.C. BOARD—large supplies
available. 4 in single sided one ounce copper,
2p per 3 sg in (under 1ft); 75p per 8q ft (over
ift). & indoublesided one ounce copper, 1p per
m} in (under 1ft); $1 per sq ft (over 1ft).
Please add 10p per sq ft postage and packing.
We can cr* to your size at 1p per cut. SOLID
STATE LIGHTING, The Firs, Smallworth
Lane, Garboldisham, Diss, Norfolk.

A.L.S. PRESENTS OUR

E.C. 100 Watt Hi-Fi Amplifier

ready drilled P.C.B, with full instructions
only £2 plus (0p post.

We also supply:

Service Sheets, Manuals, Books, atc.
See our main advert in ‘TELEVISION’
or send S.A.E, for details.

10 DRYDEN CHAMBERS, |19 OXFORD ST.,
LONDON WIR LPA (B).
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fibre eptic suppliers
LOW COST_ LED--MLED 500, MV 34
MLED 500 is in TO92 case, for PC board mount-
ing MV 54 is T3 size, 2mm, miniature. Both
emit visible red light. Current requirement
OmA, 1500 resistors available for 5V d.c.
(TTL) operation.

INS777-SILICON PHOTO
DARLINGTON AMPLIFIER
Economical, high sensitivity, TO92, LIGHT

DETECTOR

2 5 10 25
MLED500 22p 44p £1-10 £2.20 £3.74
MV54 22p 44p £110 £2.09 £3.52

1500 — — — —_ 1ip
2N5777 55p  £1.10 £2.53 €462 £9.90
ULTRASONIC TRANSDUCERS--
TRANSMITTER RECEIVER PAIR
40kHz for burgular alarm, remote control,
novelties. Great value at £3.85 per trans/

receiver pair.

HNCP 37—-NEUTRAL CIRCULAR

POLARISER
Reduce glare on crt's, meters, displays, panels.
50mm x SOmm (2in), 66p; 75mm x 75mm,
£1:29; 150mm x 150mm, £4.40,
CROFON 1610—64 FILAMENT
LIGHT CONDUIT

|-Bmm active dia.,, 3-3mm o/d. Simply cut to
length and conduct light where required. For
displays, internal illumination, multiple point
lighting. | metre, £1-32; 2m, £2.64; 5m, £5-50;
10m, £10-45,

FP40—PLASTIC OPTICAL MONO-

FIBRE, Imm DIAMETER

Single strand unjacketed light guide, simple to
use. 5 metres, £1:10; 10m, £1.98; 25m, £3-85,
FP20 (0:5mm) and FP60 (I-5mm) also available.

MARE'S TAILS FOR DECORATIVE

DISPLAYS

7,000 fibres, professionally finished, b iful
Add lamp, stand, cover to make a Fibre Optic
Lamp. Eye catching in boardroom, hall or
foyer, £11.00 each,
All prices shown include P. & P., VAT. C,W,O.

N

(NEW FROM ELBON

WANTED

L.E.D.’s (Red Emitiing) Ideally suited for parel indi
Price only: 33p each or £2:50 for 10

Light SENSITIVE SWITCHES

Two types avaitable giving wide operating voltages:
UITE-IC2 11V-20V working - £1 each - £850 for 10
LITE-IC3 20V-30V working - £1 each -£8+50 for 10
Applications include: Relay, Triac or Logic Drive,
automatic light switching and door control, beam /break
detection - burglar alarm, batch counting and code
reading.

BARGAIN PACK!

2 LITE-IC2, 2 UTE-IC3 and 5 LED’s ali for £5-00

ALL PRICES INCLUDE VAT, PACKING AND CARRIAGE
Please send C.W.0. to:

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks:

LADDERS

LITE-IC, ELBON, SUMMERFIELD,
THE CRESCENT, WEST WITTERING, SUSSEX

ENAMELLED COPPER WIRE

S.W.G. 11b Reel 11b Reel
10-14 £1.27 T2p
15-19 £1.27 T1p
20-24 £1.30 75p
25-29 £1.38 83p
30-34 £1.43 88p
35-40 £1-54 9p

Please add 10% to all 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

please. For full information on our complet
range, send 9in X 6in S.A.E. to
FIBRE OPTIC SUPPLIERS (PE)
P.O. Box 702 London WI0 6SL

DON’T LOOK

unless you can resist the temptation
to get these super ‘attention-getters’:

POCKET-SIZED MAXI-VOLT Big

inch Spark Generator (instant 15,000
volts!) Ready-made, needs no batteries.
Carry it around anywhere. Only weighs
about 3 oz (85g). Send £1°35 for your
Maxi-volt now!

% UNIQUE TRANSMITTER/RE-
CEIVER KIT. No licence, examinations
or tests required to operate this transis-
torised equipment. Easy to build. Get
transmitting. Send £5°90 for yours now!

% PSYCHEDELIC MINI-STROBE KIT.
Take a pocket-sized lightning storm to
Disco’s and Parties, “BRAIN-FREEZE"
'EM with vari-speed stop-motion flashes.
Includes super case, too. Send £2:20 now!

(Al prices include VAT, packing & postage)
Send remittance to:

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey (Mail order only)

Or for more details, send I5p for lists, plus
free design project sheet

LOW COST 1.c. MOUNTING. I.C. socket pins
in lengths of 100 pins for 60p. (P. & P. 5p).
S.A.E. Details and sample. GASKELL,
Oak Lodge, Tansley, Derbyshire.

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.

SWITCHES UNUSUAL

PRESS URE MAT—flexible, hard-wearing plastic
mat containing 180 contacts. Contacts close when
pressed, open when released. Rating 50V, 1A,
Size 30in X 24in. £3-50,

MINI MAT—size 24in X 7in. £2. (Construction
as above but more sensitive). Both items suitable
for burglar alarm, counter, foot switch, games,
seat belt indicator, car alarm, door opener. Uses
limited by imagination.

POSTAGE I5p PER ITEM. C.W.0.

ELECTRONIC SWITCHING. DEVICES
P.0. Box 10, Aspley, P.D.0. Nottingham
For further details send S.A.E,

Practical Electronics

Do you suffer from tired eyes due
to bright lights, or need a softer
light for watching television in com-
fort? Well, we have the answer, a

GREENBANK DIMMER SWITCH

Just look at these features:

Y Velvet dim to full brightness at
the touch of a finger

Y Positive off position

Y Built<in  radio  interference
suppression

Y Controls up to 300 watts
Y Easy replacement for a
standard light switch
All this for only
£3'75
complete
(500 watt modet also available)

This price includes V.A.T., also
P. & P. Why not write or phone
now? Please send C.W.O. to:

GREENBANK ELECTRONICS
94 New Chester Road
New Ferry, Bebington

Cheshire L62 5AG
Tel. 051-645 3391

November 1973

LADDERS 24ift £12.39, carr. £1.10. Leaflet.
HOME SALES LADDER CENTRE (PEE2),
Haldane (North), Halesfleld (1) Telford,
Shropshire. Tel. 0952 586644 .

ANNUAL WAREHOUSE
CLEARANCE SALE

SAT. OCT. 6-NOV. 3
TUES.-SAT. 10 a.m.-5 p.m.

THOUSANDS OF BARGAINS *
TEST EQUIPMENT *
OSCILLOSCOPES *

SIGNAL GENERATORS *
COUNTERS *

CABINETS *

BRIDGES *

METERS *»

TRANSMITTERS *

RECEIVERS *

POWER SUPPLIES *
LABORATORY EQUIPMENT *
GALVANOMETERS *

AUDIO EQUIPMENT *
VIDEQ EQUIPMENT *
BATTERY CHARGERS *
MOTORS *

* ETC. * ETC., »

20 TONS OF
ELECTRONIC COMPONENTS

IEE R R E R R RS EEEEEEE]

* RESISTORS * RELAYS
* CAPACITORS * SWITCHES
* TRANSFORMERS * METERS

* POTENTIOMETERS * COM-

PONENT
ARTS
* SEMICONDUCTORS
* CABLE * VALVES

* ETC. * ETC. * ETC.

REGRET NO LISTS AVAILABLE
PERSONAL CALLERS ONLY. CASH
AND CARRY ONLY

ELECTRONIC COMPONENTS
BARGAIN COMPONENT PACKS
Pack No.
1 500 Carbon resistors, 1, i, 1, 2W.
2 100 Electralytic Condensers.
3 260 Ceramic, Polystyrene, Bilver Mica, etc. Con-
2

ensers,
4 250 Polyester, Polycarbonate, Paper, etc. Con-
densers.
5 25 Potentiometers, assorted.
6 250 High-stab. 1%, 2%, 5% reslstors.
7 50 Assorted Tagstrips.
8 1lb wt. Assorted Nuts, bolts, washers, apacers,

etc.
9 26 Assorted switches, rotary, lever, micro, toggle,

10 58 cP}eut Potentlometers.
ALL COMPONENTS NEW AND UNUSED
£1 1 25p p.p. per pack, £5 for 5 packs p/free

C.T. ELECTRONICS

Mail Order, Retail Shop, Components—

267 Acton Lane, LONDON W4 5DG 01-994 6275
Warehouse, Test Equipment, Surplus Goods—
20-24 Beaumont Road, LONDON, W.4

Audio Accessory Shop, Components—

17 Turnham Green Terrace, LONDON, W.4

1021




Mullard Components

CARBON FILM RESISTORS
High stability, very low noise. El2 series
4R7-1M. Prices are per ohmic value.

Ignore fractions.
1+ 100+ 1,000+
0-33W 5% 07p 07p 0-6p

ELECTROLYTIC CAPACITORS
Miniature series. Tolerance —10% +50%.
All 4p each

4V 63V 10V 16V 25V 40V 63V 63V 63V
47 33 22 5 10 68 10 47 22

100 68 |
220 150 100 68 47 33 22 10
330 470 220 |50 100 47 33 IS

POLYESTER CAPACITORS

C280 series. 250V PC mounting: 001,
0-015, 0-022, 2p; 0-033, 0-047, 0-068, 01,
3p; 0:15, 022, 4p; 0-33, 5p; 0:47, 6p;
0-68, 8p; 10, t0p; -5, 14p; 22, t6p.

All prices include VAT, Please add 8p
postage and packing on orders below £2.
Fast service. Cash with order only. Send

5p stamp for our comprehensive catalogue.

C. N. STEVENSON
304 Avery Hill Road

London SE9 2JN

SOLID STATE
LAMPS

Try out the latest light
emitting diodes

Experimenters’ pack of four
Motorola light emitting diodes
(LEDs) complete with circuits,
data and full instructions.

£1-10 per pack plus 5p postage
c.w.0.

Trium Company Ltd., 12 Mount
Ephraim, Tunbridge Wells, Kent

ALUMINIUM

ENCLOSURES

® 80 standard sizes available from stock.

® Made from precision extrusions with
integral board guide slots.

® Finned sides improve appe: ce and
radiate heat.

@ Parallel sides for ease of component
mounting.

VERO ELECTRONICS LTD.
Eastleigh, Hants. SO5 3ZR
Tel: Chandler's Ford 2952 Telex: 47551
Subsidiaries and Agents
throughout the World.

Please mention

PRACTICAL
ELECTRONICS

when replying to

ADVERTISEMENTS

1022

OSMABET LTD We make transformers
* amongst other things.
AUTO-TRANSFORMERS, 110/200/220/240V,
500W, £9-80; 750W, £12.75; 1000W', 215.75; 2000W,
228.50; 3000W . £39-00; 4000\, £60-00, etc.
LOW VOLTAGE TRANSFORMERS
. 200/240V a.c. 6:3V 6A CT, 22-10; 12V 1-3A,
3A 22.15; 6A CT, £2.80: 18V 1'3A CT.
4V 1-3A CT,22:16; 3A CT, $2-85: 5A, 24-30;
£9-40; 40V 3A CT, £3.76; 50V 6A

CT, £11-26 ; 25V 2A 4 25V 24, £4-15.

LT TRANSFORMERS TAPPED BEC, Prim. 200/240V

0-10-12-14-16-18\ 24, £2.25; 4A, £3-40;

0-12-15-20-24-30\V 24, £3.00; 4A. £4.05;

0-5-20-30-40-60V 1A, £3.00; 2A, 24-20;

0-40-50-60-80-90-100-110V 1A, £4-20.

MIDGET RECTIFIER TRANSFORMERS

For FW rect.: 200/240V a.¢. 9-0-9V 0-3A,12-0-12V

0:25A or 20 0V 0-15A, £1-45 each: 9-0-9V 1A,

£1.20; 12-0-12V 1A or 20-0-20V 0:73A, £1-86 each.

MAINS TRANSFORMERS FOR POWER

AMPLIFIERS

Prim, 200/240V a.c. TX6 sec., 425-0-425 500 Ma,

6.3V CT 6A. 63V CT 6A, 0-5-6:3V 3A, 215-00;
0 3V CT 4A, 63V CT

Ma,
4A, 0-5-6-3V 3A, £9-40; MT2A 250V 100Ma,
63V 2A, 21-50,
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-8-1dohms, A-A 66k 30W,
24.80; A-A 3kQ 30W, £8:00; 100W (EL34 KT88,
etc.), 218-50; tapped Multi O/P 10W, 22.25.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 300W, 30p.
LOUDSPEAKERS FOR POWER AMPLIFIERS
BAKER 25W. 28.40; 35W, 27-20; HI-FI, Major
Module 20W w/tweeter Xover, £0-20; Baker apeaker
lists; FANE 50W, £10-50; 60W. £13.50; EMI
13 x 8in 3 or 150, £1-60; speakers for HI-F1 bin
8Q, £1-15;8x5in 3,80r 15 O £176.
LOUDSPEAKERS
2}in, 8,16 or 750 . 24in 250 . 3in, 3, 8 or 250, 3¢in
8, 15 or 800, BOp; oin 3. 8, 15 or 25Q. 5 X 3in
3.8 or 255 £1-08; 64in 30.6 X 4in 250, 7 x 4in
3. 15 or 250. B x 2}in 30 21.28; 8 x 3in 15 or
250 21-60; 10 x 6in 30 21.50.
SPEAKER MATCHING TRANSFORMERS
19W 3 to 8 or 150 up or down, £1-15.
BULK TAPE ERASBERS
Instant erasure, tape apools, cassettes, demagnetises
tape heads a.c. 200/240V a.c. 22.50 pius P. & P.
CONDENSERS
Paper, tubular W/E 2-2mid 250V Xovers, etc, 15p,
45 per 100: Block ‘amid BOOV, 76p; 8mid 750V, 78p;
Electrolytic, 900mid 350V, §0p; 0-01/2KV, 12}p.
V.A.T. extra on all orders
Carriage extra on all orders.
8.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel. 01-958 9314
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PARTRIDGE MAINS ISOLATION TRANSFORMER,
Pri: 105-250V, 5V steps, Sec: 240V, 13 ampa.
£18, carr. pack. £1:50. ’

PARMEKO MAINS TRANSFORMER isolated
windings. Pri: 200-250V. Sec: 90-120V at 4-5 amp.,
24, carr. pack. 75p.

GARDNER’S POTTED TRANSFORMER, 0-250V.
Pri. 200-250V. Sec. Input: 18V 500mjm, 50V
150m/a, 6V 250m/a output. Bize: 3in X 2fin X
2}in, 81, p.p. 28p. Ex equip. tested.

RIPLEY MAINS TRANSFORMER, Pri: 110V-240V,
Sec: 12:6V: 0:12:5V 730m/A" 7 7 V1A, 1,
P.P. 26p.

MAINS TRANSFORMER, Pri: 100-250V, 8ec:
22:0:22 200mjA. 22:0:22 100m/A 0:24V 20m/A,
80p, p.p- 25p.

MAINS TRANSFORMER, Pri: 230V, Sec: 14V,
120 amps. £15, p.p. £1-50.

MAINS TRANSFORMER, Pri: 100-240V  a.c.
36-5-0-36:5V, 27 m/A, 0-21-5, 260 m/A, 80p, p.p. 25p.
TRANSISTOR OUTPUT TRANSFORMER, Ratio
8:1, 120mH. Centre tap 2 watts. output, 20p,
p.p. 8p.

SMOOTHING CHOKE, 11MH, 13in x 1liin X l}in,
20p, p.p. 8p-

FINNED ALUMINIUM HEATSINK, 4}in X 6in X
1in, 2 x 2N3055, £1, p.p. 13p.

@OODMANS 8in SPEAKERS 30 £1-50, p.p. 28p.
FINNED ALUMINIUM HEATSINK. 9in X 8in X
14in. in C.: 4 X 2N3055, £2, p.p. 29p.

GARRARD MAG. TAPE DECKS: 1{ips., 50V,
solenoid operated brakes, etc. Maine voltage
motors £7-50 each, p.p. 60p.

MOTEK 3 speed tape deck (1}in x 3#in X 7}in)
reel to reel 7in mains operated, £7-50, p.p. 63p.

10 REED SWITCHES operated by push buttons
and magnets, 50p, p.p. 20p.

COMPONENT PANEL, 6 scr’s (300V, 1-6A) 6 cond.,
12 resistors, 6 diodes, 45p, p.p. 8p.

COMPONENT PANEL, 6 s’crs (200V 4 amps), 6
condensers, 12 resistors, 30p, p.p- 8p.

COMPONENT PAKEL (9 ICs FJH131) (1-CA300),
1 crystal 7:68kHz + various other components,
£1, p.p. 8p.

COMPONENT PANEL, 2 x 500mF 50V, 3 x 100mF
25V, cap. 1 x 2N2612, 2 x 2N404, 3 diodes plus
various other components, 10p, p.p. 9p.
COMPOKENT PANEL, 24 0A81 dicdes, 10p, p.p- 6p.
VEEDER ROOT ELECTRICAL IMPULSE COUNTER
NON-RESETABLE, A.C. 200-250V, £1-10, p.p. 13p.
GEC MAINS CIRCUIT BREAKERS, 2 amp or §
amp, 81 each, p.p. 14p.

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 64V, 7,100uF 40V, 50p each.
20,000 30V, 25,000 25V, 35,000 15V, 30p each,
p.p. 21p.

MULLARD FULLWAVE RECTIFIERS

6-48V, 15 amp, 75p, p.p- 10p.

BELLING LEE 1-5 amp in-line rubber covered
interference suppreseor, 25p, p.p. 8p.

RUBBER 8 PIN 5 AMP NON-REVERSIBLE CABLE
CONNECTORS, 20p, p.p. 5p-

SOLENOIDS 12 VOLT PULL ACTION

2in x lin X }in, 40p, p.p. 8p.

SOLENOIDS 12-24V d.c. pull action 1§in x l}in X
1{in, 40p, p.p. 5P.

SOLENOIDS 240V a.c. pull action 2}in x l}in x
1¢in, 50p, p.p- 9p.

SANGAMO WESTON TIME LAPSED METER
Mains operated. 1}in X 1}in x 2in, £1-50 p.p. 7p.
ARROW RELAY, 240V a.c. coil, double pole change
over, 1 make contact’s 104, 240V a.c., 25p, p.p. 9.
OMRON MK2 MIDGET POWER RELAY, 12V d.c.
Double pole changeover. New, 70p, p.p- 5p-

8TC VARLEY, miniature relays 700Q, 17-5-37V,
perspex cover, 4 pole changeover, 40p, p.p. 5p-
POTTER BRUMFIELD 12V d.c. 3 pole changeover
with base, contacts rated 7A d.c., £1, p.p. 10p.
1T.T. LOW PROFILE RELAYS. 4 pole c/overs.
5000 12-18V, 76p, p.p. 5P.

MAINS RELAYS, 200-230V a.c. 2 makes. Heavy
duty contacts, 50p, p.p. 7p.

TELESCOPIC AERIALS

Chromed 7in closed, 28in extended, 6 section ball
jointed base, 23p, p.p- 5p new.

PRINTED CIRCUIT BOARD/19 ACY 19's 10 0A200
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/
resistors. Power supply 22V, 250 m/A d.c. Output
240V a.c., £1, p.p. 25p. ExX equip.

WIRING CABLE

Bize-1-020. Various colours. 350yds, 60p, p.p. 28p.
TAPE POSITION INDICATOR

Re-settable 3 digits, 30p, p.p. 5p.

All orders add 10% V.A.T.

FIELD ELECTRIC
LIMITED
3 Shenley Road

Borehamwood, Herts.
Tel. 01-953 6009
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SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

GUARANTEED

TTL LOGIC 1.C.’s

8N7400 28p | SN7430 28p | 8NT472 40p
8N7401 38p ‘ 8N7432 48p ‘smns 57p
8N7402 28p | 8N7437 52p | ANT474 48p
SN7407 58p | BN7440 20p  BN7475 96p
8N7410 28p | BN7441 78p | BN7478 64p
8N7411 22p | SN7447 79p | BN7481 41.28
SN7413 48p ’ BN7443 21-04 | BN7483 £1.00
8N7420 20p | BN7444 2104 | BN7484 98p
8N7421 £2p | SN7445 21.85 | BN7485 £1-90
8N7422 48p | BN7446 22.00 | BN7490 £1.00
SN7423 52p | SN7447 21-30 | 8N7491 £1.60
8N7425 48p | 8N7450 20p | 8N7493 £1.00
8N7426 32p | 8N7451 20p ‘ SN7494 88p
SN7427 48p ' 8N7452 20p | BN7495 80p
SN7428 50p | SN7434 28D | BN7496 £1-00
We also stock the unusual numbers as tollows:
SN74100 250 | BN74153 1-53 | 8N74178 1-50
8N74107 048 | SN74154 200 | 8N74180 1.58
8N7411A 1-00 SN74155 1-88 | BN74181 7-00
SN74119 1.92 | 8N74157 1.80 | 8N74190 1.88
0-60 | 8N74160 280 | BN74191 1-98
fgg 2574121 ngg 8N74192 1-90
8N74123 . 8N74164 2 g
SN74141 0-90 | SN74165 a0 | oNT4TE h »
SN74145 1-50 | 8N74167 6-25 | SN7 ’
8N74150 3.35 | 3N74174 2:00 | 8N74198 4-60
AN74151 110 | SN74175 1.85 | 8N74199 4-00
BRIDGE RECTIFIERS
Piv 50 100 200 400 600
1A 24p 26p 86p 3sp 40p
2A 32p 87p 41lp 46p 52p
4A 60p 70p 75p 86p 95p
64 82p 75p 80p t1-10 £1.25

GLASGOW BRANCH
65 BATH STREET, GLASGOW, SCOTLAND
Tel. 041-332 4133

NES55 TIMER 1.C, 90p.

NES560 PHASE LOCKED LOOP, £4-48.
SCORPIO IGNITION 1T for improved performance £10 +

50p P. & P.

DIODES AND RECTIFIERS

INGITI (154 50pv) 84
IN5172 (1-5A 100pv) 8p
IN4517 (1-5A 200pv) 10p
ING173 (1:34 400py) 11p
ING176 (1-5A 600pv) 12p
ING177 (1-34 ROOpY) 15p
PL4007 (1:5A 1000pv) 20p
IN3400 (3A 50pv) 15p
ING401 ¢34 100py) 17p

ANODE AND CATHODE STUD

IN1183 (35A 50pv) 92p
IN1184 (354 100pv) 2112
IN1186 (35A 200pv) £1.57

CATHODE STUD ONLY

IN3766 (354 800pv) 23-85
IN34A 10p BAl41 17p
INO14 7P BA142 17p
TNO16 7p BAl44 12p
AALIS » BAl4S 17p
AAL29 15p BA154 12p
BA10O 15p BY100 15p
BA102 25p BY128 15p
BAllo 25p BY127 17Ip
BA1l5 7 BY140 1

IN5402 (34 200pv) 20p
IN5404 (3A 400pv) £8p
CL7005 (3A 600pv) 28p
CL7006 (3A 800pv) 27
CL7007 (3A 1000pv) 80p
CL1002 (10A 100pv) 85p
CL1003 (10A 200pv) 40p
CL1004 (10A 400pv) 47
CL1005 (10A 600pv) 56ép
IN1188 (35A 400pv) £2-68
| IN1190 (35A 600pv) £315
IN3768 (35A 1000pv) 24-20
BY237 12§p | OA7® »
BYZ10  86p | OA81 8p
BYZI1l  32p | OA®5 10p
BYZ12  80p | OAS0 7
0A9 10p 0A91 »
0A10 20p | 0A95 7
0A47 7ip | OA200 w
0A70 7ip | 0A202  10p
0AT3 100 | 0A210 27

OPTOELECTRONICS
MINITRON 3015F 7-8EGMENT
INDICATOR (16 PIN DIL) £8.

DRIVER 8N7447 £1-30
SOCKETS ~ “20p
TIL_ 209 LIGHT EMITTING

DIODE. Made by TEX A8 INST.
{Red). 35p

MOTOROLA MC SERIES, RCA
CA 3000 SERIES AND COSMOS,
PLESSEY 8L SERIES. TRY UR
FIRST FORLINEAR AND DIG1-
TAL INTEGRATED CIRCUITS,
ENCAPSULATED FULL-WAVE
RECTIFIER. 1-8A 100 piv 26p ea.
WIRE-WOUND RESISTORS
25 watt 5% (up to 270 ohms
only). 7p.
5 watt 5% (up to 8:2k 3 only), 9p.
10 watt 5% (up to 26k only),
10p.

POTENTIOMETERS

Carbon:

Log. or Lin.. leas awitch, 17}p.

Log. or Lin., with switch, 20p.

Wire-wound Pots (3W), 88p.

Twin Ganged 8tereo Pots, Log. or
Lin., 47p.

PRESETS

(CARBON)
0-1 Watt  8p VERTICAL
02 Watt 6

P OR
0-3 Watt  7}p HORIZONTAL

SLIDE POTENTIOMETERS
58mm TRACK
SINGLE GANGED. LOG or LIN
1k to IM. 80p each.
TWIN GANGED. LOG or LIN
1k to 500k. 80p each.
KNOBS. B5p each.

Small value

SUB-MIN. ELECTROLYTICS
wide range of values only ép each

ALL PRICES EXCLUSIVE OF 109 VAT

BRAND NEW SEMICONDUCTORS AND COMPONENTS
WE
TRANSISTORS 40316 0-50
40318 0.92
I . KELLNER CONSTRUCTION KITS
2G302 -15 | 2N3415  0-10 | 40361  0-48
20303 0.28 | on . V0562 045 WE ARE THE SOLE DISTRIBUTORS
2N3416 015
ggggg g~gg 2N3417  0-21 | 40363 8’“ IN V.K.
-80 | 9N3570  1.85 | 40389 -48 ’
263458 0-28 | 4N357] l-fg 40394 0.5 | E83 ?(_véatt Mono Transistor Amplifier
26371 018 | 9N3570  0.97 | 40395  0-85 fooe pge e ma o
2G374 0-15 | 9N3702  0.11 | 40406 0-44 | EB15 15 watt Hi-Fi Transistor Amplifier
2:13: 3-:3 2N3703  0.10 | 40407 g-aa (l’)(ltt[trvo dlo}: st:reo] with 'I‘one!11 ot
2N4 2 2N3704  0-14 | 40408 .50 ontrol and Pre-Amp .. 811
2N4568 0-78 [ oN3705 0-10 | 40409 0-52 | E830 30 watt Mono Hi-Fi Power Ampli-
2N456A  0-78 | aN3706 0-09 | 40410 0-58 fler .. .. .. .. ..
2N457A  0-80 | oN3707  0-13 | 40411 226 | E830 50 watt Mono Hi-Fi Power Ampli-
2N491 828 | uN3708  0.07 | 40414 3-55 fer .. . .. .. .. 29-88
INeey 138 19N3709 008 | 404674 088 | kv Distortion Compensated  Pre-
gnsss 055 | 2N3710 012 | 404684  0-44 Amplifier .. .. .. .. 2300
2Ng99  0.5g | aNSTIL 008 40600 D88 | Av7  Aerial Amplifer. LW, SW, MW,
SNTOBA 0df | 2NOTIS 198 donox  ode | oo ;fﬁF'Tffnvs,n‘?f&"r"e:if.'lésmn;; e
2N708 @13 | 2N8714 2.9 | 40603 0.58 145mHz. A GPO Licence is
; 5 1.3 | 40604 056 b
2N709 0.88 | 2N3715  1.28 required . .. .. 2252
2N711 0.80 | 2NSTI6 800140636 110\ pr gt Wave and VIF Reoeiver
aN718 o2l | 2N3773  8.98 | 40673  0-70 | ) Kit. Companion to UHS70
NTIBA 040 | oNa779 315 [ ACIOT 038 25mHz-130mHz B
2N720 0'22 2N3790 48l | L5115 .16 | EWIB Electronic Dice Kit . .. 2591
eRiel] g:” 2N3794 208 | AC117  0-20 | EW20 Electronic Dice with Sensor
5N9|6 0.41 2N3791  2-08 | sC)21 013 Button .. .. .. 26-84
oNg18  1.50 | 2N3792 220 | AC126 025 | 8T800 Strobe Light Kit. 120W/8 B 1501
2N929 0.4 | 2N3I94 3184 ac127 g‘:: LO1000 Psychedelic Light Control, single
2N930 0-48 $ AC128 3 channel o5 o5 o5 .. 2700
2N1090  0-£3 | 2N3830 047} ACI41K 0-30 | 10350 Paychedelic Light Control, three
2N1091 024 | 2N3823 142 | sCla2K 025 channel .. .. ..  ..£13:50
NLISL 282 | 2NSERA B3| ACISIV Ol |y Bl a0y 1w 2675
2N1132 .83 | 2N3828 023 | sC152v 017 9 ply 30V,
N1302  0.16 | 2N3854  0-18 | A(153 0.22 | NT8 Professlo:ml Sta}b!llzed Power P
oN1303  0.18 | 2N3854A 0-19 | AC153K 0.5 Supply, 5 to 70V, 24 .. .. 21134
2N1304 0-20 [ 2N3855  0-19 | ACI54  0-20 | D800  800W Light Dimmer Bpeed
oN1305 0-20 | 2N3855A 0-20 [ AC176  0-18 Control .. .. .. ..
2N1308  0.22 | 2N3856  0-18 | AC187K 0-20 | WT7  Aircraft Communications Tuner
gg}ggg oogg ggggggA gfg ACIS8K 0-28 W ;IO—]SO:::Hz,\?:gt n‘nd al2lgned" .. 214-00
- 8 B . ransmitter 3 or meters
2N1309  0-26 | 2N3838A 019 | ACYI7  0-35 (144mHz-146mHz].  Built  and
2N1483  0-80 | 2N3859 0-16 | ACY18  0-24 aligned .. .. .. 214:00
oNi507 0-24 | 2N3859A 0-19 [ AcY19 027
INgs 03 |aNamos 189 | acyei oge| Al prices plus 10% VAT
21097 030 | 2Nser7, SES|acy2: ele| and plus I5p post & packing.
2N1638 (Hg 2N3877A §'§3 ACY28 o-fg
2N1701 110 | 2N3900 0-20 | ACY30 O H H
aNI702 215 | onso00a 021 | acvse os | , All kits with easy to follow
aN1711 o-gs 2N3901 g-az ACY40 o-x; tnstructions and covered by a
2N1893  0-81 | uN3903 0.24 | ACY4l 0.1
2N2102  0-80 | 5N3904  0-87 | ACY4s 0.8 full guarantee.
2N2147  0-70 | 2N3905 0-24 | AD1S6V  0.96
2N2148  0-84 | 9N3906  0-27 | ADI40  0-56 | BC301  0.34 | BFS21A 2.30 | MJ421  0.68
2N2192 040 [ 9N4036 046 | AD142  0.50 BC302 0.27 | BF828  0-92 | MJ430 0-76
2N21924 1211 984037  0-40 | ADI43 045 | plugs  o.e | BESEl 027 [ MI440 071
2N2193 040 | ©N4058 018 [ AD149v 0.88 | BC303 BFS98 028 | MJ4RO Q.75
2N2193A 081 0-00 | AD150  0.83 | BC307T 010 | pywwyy g6 | MI4s1  0.85
2N2194 078 011 | AD161  0-45 | BU307A 010 | B¥w11 0.61 | MJ490  0-84
2N2194A 0-30 011 | AD162  0.45 | BC308 008 | BFX13 .23 | MJ491  1.10
2N2195 0-37 0-11 | AD161 BC308A 009 | BPX29  0.30 | MJBO2 4-12
2N21954 0-18 0-25 | AD162 f 106 | BC308B  0-09 | BFX30 0.5 | MJ901 2-86
2N22184 0.8 0-47 | AF109R  0-40 | BC309  0-10 | BFX37 0.30 | MJ1001 £.34
aN2219  0.87 0-20 [ AF114  0.25 | BC309A 010 [ BFX44  0.33 | MJ1800 1-88
2N22194 0-86 0-17 | AF115 024 | BC309B  0-10 | BFX63 248 | MJ2600 292
2N2220  0.46 0-73 | AF116  0.96 | BC327  0.24 | BFX68  0.68 | MJ2501 3.25
2N2221  0-41 0-84 | AF117  0-20 | BC328  0-22 | BFX84  0.24 | MJ2955  1.00
2N2221A 0-83 099 | AF118  0.50 | BC337  0-19 | BFX85  0.20 | MJ3000 2.47
2N2222  0.60 078 | AF121  o.22 | BU338  0-18 | BFX86 0.24 | MJ3001 279
294 91 BCY30 043 | BPX87  0-28 [ MJ3701  0-98
2N2222A 0.9 0-84 | AFi24 024 | B30 048 | BE (29!
2N2368 .31 083 [ AF125 0-20 BOYS l'lb BFXA8  0-25 | MJ4502 4-44
2N2369  0-87 012 | AFI26 010 | oods ol | BEX89 - 0.45 | MJE340  0-47
2N2360A 0-41 092 | AF127 020 | gt A% BEYI0  0-85 | MIE370 078
2N2646  0.77 0.28 | AF139 0.8 | BCY34 036 | BEYI1  0.45 | MIESTI 0-80
2N2647  1-20 | HN7 76 0-32 | AF170 0.25 BC‘YSB 0-53 | BFY17  0-90 | MJE520 0-59
2N2711  0-80 F172 . BCY39 106 | BFY18 0-35 | MJE521 0.78
2N5190  0-9e | AFI72 088 | L iois Gel | Bh :
aN27I2 Oz | 2NBMN0 DBR ) Gpinp g hoYao o8| Bryle  0-35 | MIEI092 108
NI 17| onsier  Lgg | AF179 085 | BEY4Z 018 HasE B|| R ]
INso0s o |2N3193 Lol | AF1so 00 | pOYAS 018 BFY3 020 | M1B9901 1.56
.70 | 2N0194 110 | AFISE - 040 | Biyse 0.9 | Bryal 043 | MIBooos Lag
2N2904A 0-70
2N2005  0.71 | 2NGl%o 148 ) AFS00 0381 5cy70 017 | Bryes  0.85 | MIES05S 0.88
2N20054 0-88 | 2ND245 043\ ATMSS OB BCY7I 022 | BRyso 028 | MM1612 0.48
aN2906  0.85 | 2ND457  0-49 BCY72 013 | BFY51 Q.15 | MM1711 0.49
2N20064 0.70 | 2N0408  0-48 | AF270 OB | hove; 347 | BRyse 0.0 | MMIT1Z O.ge
2N2807 Q.79 | 2N5459  0-49 AF:'—’%? gg: BCY88  2-40 | BFY53 015 | MM2712  0.64
2N2807A 0-88 g’;{;-’g 2'3? 2;‘;’112 055 Boye 8'§Z B8 8’“ I G20 e
i d ) 2 -85 | BFY64  0.41 | MPBIT1 0.82
oNoood 013 |9N139  lap|ALioz 078 | ECH) 38 BFY76  0-22 | MP81I2 0.40
2N2995 017 | 3N140 002 ALI0S 090 | 5115 095 | BEy77 094 | MPA113 0.y
“71sN141 081 | ABY26 080 | Byyiys 080 [ pryes  gogs MPBAOS 0.25
2N2926 3NI42  0.58 | ABY27 038 | pp i
BD121 075 | BFY90 0-60 | MPBAGG 0-20
Oreen 012 13N143 075 | ABY24  0-28 | iS5 god BRY39 038 | MPSAI2 0-40
Yellow 010 | 3Ny59 092 | ABY29 080 | D ise 0-67 | BEX19 013 | MPA14 0.24
prange 010 | 5Ni53 081 | ABYS0 020 | Bpiso .57 | ponsg ol MPBA55 0-30
2N3063 032 | 3N154  0-84 | ABYSS 085 | BD13) 040 | Daxa 0-20 | MP8A56 0.28
2N3054  0-86 | 3N159 117 | BC107  0-16 | BD132  0-50 | BgX26 0-49 | MP8A65 0-25
2N30565 0-75 | 3N187 1.58 | BC108  0-15 | BD135  0-43 | BaX27 0-84 | MPSAGS 0.-28
2N3300 026 | 3N200 249 | BCI0S  0-19 | BD136  0-40 | BSX25  0.85 MPSUO1 0-44
2N3391 0-28 | 3N201 108 | BC113 013 | BDI37 055 | Baxso 047 MPBUO5 0-48
2N3391A 0-29 BC114 0-12 | BDI138  0-68 | B8X60 0.54
2N3392  0-18 BCl115 0-15 | BDI39  0-71 | BRX61 0.42 RETURN
2;3393 g-}z o o) BCl116 o~{g BD140  0-83 | B8X76 0.15 OF
2N3394  0-17 | 4005 BCI16A 018 | BDY10 1.25 | BSX77 0.20
2N3402  0-18 | 40251 0-81 | BC117 0-21 | BDYI1 1.50 | A8X78 0.25 Pos'l'
2N3403 019 | 40309  0-80 | BC11& 011 | BDY17 160 | Bsw70 0.88
2N3404  0-24 | 40310  0-50 | BC119  0-27 | BDYI8 1.7 | B8Y24  0.80
2N3405  0-27140313 092 | BCI121 028 | BYD19 1.97 | Bavas o015 | SERVICE
Poat and Packing 18p per order. Europe 25p. Commonwealth (Air) 85p (MIN.). Matching charge (audie
transistors only) 15p extra per palr. Pricea subject to stock availability.
Tel. 01-452 0161/2/3 A. MARSHALL & SON
.
Telex 21492 42 CRICKLEWOOD BROADWAY, LONDON, N.w.2

VISITORS WELCOME
HRS. 9-5.30 MON.-FRI.
9-5 SAT.
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The Synthesiser shown above is the Dewtron “Apollo™
A.1. which we sell ready-built to professionals. Believe it or
not, it uses the SAME precision modules as we sell to you,
the Constructor, to build any kind you like. The revolutionary
Modumatrix system of routing makes old-fashioned patching
a thing of the past. VCO-2 voltage-controlled oscillator
module has accurate built-in tog-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. £24 each or £27 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. £17. OFT-1chording
modute £89. Modules (except VCO-1) guaranteed two
years.

effects!  Ask any of our customers.

by a Musical Association.

D.E.W. LTD.

using nem,on (Regd. Trademark)

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £8. Voltage-controlled
Oscillator VCO01, £10-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£13. White noise type WNI1, £T. Voltage-con-
trolled amplifier VCA1, £10. Voltage-controlled
selective amplifier (filter for waa-waa, etc.) SAT1, £13.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £10. 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 £5:50. REVERB
Module and spring unit £15. V.AT. 10% extra.
V.A.T. paid orders over £75.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound
See our products in the music stores, too. Suppliers of special equipment to leading groups.
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy"” G.l. Approved
Send 15p for full catalogue of our famous musical effects.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

TRANSISTORS

ACI26 14p AFI80 45p BCIS8 14p  BF180 31p  BFYS5) 2lp

ACI27 l6p AFIBl 43p BCIS9 |4p BFIBI  32p 2N3053 23p
ACI28 14p AF239 44p BCI77 120p BFIB4  35p 2N3054 S7p
ACI41K 24p BCIO7 12p BCIB3L I4p BFIBS  35p 2N3055 60p
ACI42K 24p BCI0B 10p BCIBAL 12p BFIB6  45p TIP29  66p
ACI76 120p BCI09 I2p BCIB7 22p BFI94 I5p TIP30  75p
ACI87 18p BCII3 15p BC294 16p BFI9S  15p TIS9I  48p
ACIBTK 24p  BCIl4 30p BC440 50p BFI%  15p

ACIBBK 24p BCIIS 120p BC460 68p BFI97  I5p

ADI42 45p BCII6 120p BDI24 B80p BF200 32p B ODES
ADI49 45p BCII7 I5p | BDI3]l 60p BF258  40p AND
ADI6I 34p BCI25 I4p BDI32 60p | BF259  40p AND REC-
ADI62 34p BCI42 125p BDI39 63p BF337  13p TiF(ERS
AFI1S 2lp BCI43 125p BDX32 £2:00 BFT42  44p

AFII6 1lp |BC147 13p BF(IS  15p BET43 44p OA9I  Tp
AFI17 121p BCI48 I3p BFI21  35p BFXB4 40p OA202  9p
AFIIB  49p BCI49 13p BFISB  19p BFX88 30p (N4l4s 4p
AFI39 40p BCIS4 120p BFI67 20p BFXBY 67p BYI127 llp
AFI78  45p BCIS7 (4p BFi79 39p BFYSO 1Ip 1N4006 8p

POTENTIOMETERS-CARBON
TRACK

RESISTORS METAL FILM

5% TOL 5K, 10K, 25K, 50K, 100K, 250K,

. 500K, IM.

il\{vfp*:/:’éh*w. El2 values to 227M Log or lin less switch llp
1W o 10M EI2 values 3p each: LD°U‘:,.".'<,:T,‘;’;‘$’L‘;I:'§°{'50K AD
2W to I0M EI2 values 4p each; S00K. IM, 2M, onl ' 39
SW wire wound, 10W wire wound | poslin lecs suriteh 9K, 10K P
8p and 9p each. See Cac. for values. 25K, SOK, 100K, only " 3%

Dual log with switch 10K,
100K, 250K, SO0OK, IM only 55p

JACK PLUGS AND SOCKETS.

Scandard insulated ) Ip; Standard screened (8p;
Stereo insulated 22p; Stereo screened 30p;
3-Smm insulated Bp; 3-5mm screened (2p;
Standard socket switched 17p; Stereo socket
switched 2lp; 3-5mm socket switched 6p;
Standard line socket [5p; Stereo line socket 22p;
3-Smm line socket 10p.

PHONO-D.I.N. PLUGS AND SOCKETS

Phono plug insulated 7p; Phono plug screened
I1p; Phono line socket screened 12p; Metal coax

CABLES AND
SCREENED WIRES

Min. mike cable single
7p/metre; Min. twin
mike cable | Ip/metre;
Pick up wire single
7p/metre; Pick up
wire twin llp/metre;
Stereo screened twin
10p/metre; 4 core
individually screened

plug 8p; 2, 3, 5 pin 1807, 240°, D.I.N. plugs 12p; I4p/metre; Speaker
4, 6, 7 pin plugs 15p; 2, 3, 5 pin 1BO" line sockets wire twin coded 6p/
13p; 2, 3. 5 pin 180" chassis sockets Tp. metre.

E. A. HALL (ELECTRONICS)

The Manse, Little Brington, Northampton NN7 4HX

Mail Order Only. C.W.O. Postage and packing |0p per order. Detailed
Catalogue 6p. Please add V.AT. on total order incl. postage and packing.
any other items in our catalogue.

If you have difficulty in obtaining

PRACTICAL
ELECTRONICS

Please place a regular order with your
newsagent or send | year’s subscription
(£2-65) to Subscription Department,
Practical Electronics, Tower House,

Southampton Street, London WC2E 8QX

4

o 30-14,500 cps.
tweeter loudspeaker.

BASS RESONANCE 40 cps 20 wattﬂﬂi.

and baffle as illustrated. Size 19in X 13in.
NOTE—When ordering state 3 or 8 or 15 ohms.

BAKER 12 MAJOR £9-90 )

Double cone woofer and
Baker ceramic mag-
net assembly, flux density 145,000 gauss.

MAJOR MODULE KIT £12-50

30-17,000 cps. woofer, tweeter, crossover

BAKER LOUDSPEAKERS 100% BRITISH MADE
Regent 12 in, 15W £8-80 | Superb 12 in. 20W £16-50
Major 12 in, 20W £9-80  Group 25 12 in. 20W £8-80
Deluxe 12in. 15W £11:00 | Group 35 12 in. 35W £9.90

ALL PRICES
INCLUDE V.A.T.

1024

THORNTON HEATH, SURREY Tel. 01-684 1665

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
\ LOUDSPEAKERS CATALOGUE AND ENCLOSURE PLAN 5p

J/
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ways to
engineer a

better_future
A BETTER jop

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.ILE.T. and we’ll send you full details and a free
book. B.LLE.T. has successfully trained thousunds 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.ILE.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 reallyv interests vou? Without losing a
day’s pay, vour could quictly turn vourself mto something of an
expert. Complete the coupon (or write if vou prefer not to cut the
page). No obligation and nobody will call on vou . .. but it could he
the best thing vou ever did.

Others have done it, so can you

“Yesterdav [ recerved a letter from the Institution infornung that iy
appheation for Associate Member<hip had been approved, T ean honestly
sav that this has been the best value for money | have ever obtamed — o
view echoed by two colleagues who recently commenced the course’, -
Student DB Yorks,

“Completing vour conrse, meant going from a job T detested to a job
that [love, with unlimited prospects”.— Student J.A00 Dubhn,

CMy training with BULECTD quickly changed my earnne capacity and,
i the next tew vears, iy carnings mcrcased  fourtold” —Student

C.C.P., Buck-.

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 employvers seck. There's no surer wayv of
getting ahead or of opening up new opportunities for vourself. It
will cost you a stamp to find out how we can help you. Write to
B.I.E.T. Dept. BPE10, Aldermaston Court, Reading RG7 4PF.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know
about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareer fora

better future.

}(— mmm smCUT OUT THIS COUPONmS mun man man

Tick or state subject of interest.

Post to address below. I
MECHANICAL Man. Prod.—cont.  Constructional-cont.
AMS.E. (Mech.) [J Quality Control ~[] Building DI
Botiler Inspect. Salesmanship O Burlding Drawing [
& Operation O Storekeeping O Build. Foreman [
C& G Eng. Crafts [0 Work Study O Carpentry&Join.
C& G Fabricat. (O Works Civil & Mumicipal
Diesel Eng. % Management O . Enczinoermgl []I
Eng. Inspection onstructiona
Eng. Metallurgy () DRAUGHTSMANSHIP Engineering O
Inst, Eng. & Tech [) A-M.LED. O Construction O
Inst. Motor Ind. (J Designof Elec. survevors a
Mainten. Eng. g . Machines [J Insutute
Mechanical Eng. [ Dic & Press Tool Clerk of Works [
Sheet Metal Work (J __ Design O Council Eng. a
Welding O Electrical Geology 0
Draughtsman- .l Health Eng. g
ELECTRICAL & | shup Hydraulics a
ELECTsONIC Gen. Draughts- Inst. of Builders 0O
3 X manship 0 Inst. Works &
AMSE. (Blee) 05,06 Mool pes, [ phES]
C&G Elee. Eng. O it Drawine JHhghway Sup. (O
C&GElec.Inst. O SRS1, DRI 0 amung & Dec. (]
C&G Elec. Tech. [J RADIO & TELE- eubiiilyione e
Computer Kilect. ) COMMUNICATIONS _ Road Bneincer. (]
Elec Maths 0 Colour TV ‘-“}l.(,IJJm, “ne. 0
Elec. Science 1 C& G Radio'TV/ sSurveying Dl
{:‘A%ocﬁronlflﬂxm. 8 Electronics
Slectrical Kng. (0 C & G Telecomm
Install. & Wiring [J  “Tech GENERAL I

Meters Prac. Rad Flec.

Agricultural Kng. 0
fwith kKit) I

& Measuring Council of Eng.

Instruments ] Radio Amateurs Inst.
Exam. Farm Science ]
MANAGEMENT & Radio Servicing General Educat. [
PRODUCTION & Repairs Gen. Plastics 8]

al
@]
(@]
a
(@]
s 0
Auto, Control ] Radio& TV Eng. []
Computer Prog. [] ITans. Course [}
Electronic Data - TV Mam. & Serv. [ 0
Processing AUTO & AERO Retrigerati
E ) n {rigeration
E‘,.\tl\mam}}: U Aero Eng. [J Rubber Tech. %
remanship o O AMIMI 0 salesEngimeers ]
Inst. COSTAfL Man AE.C Cert. C Tech. Report
Accountants L Wi Engineer. [ Writing Dl
[nst M:lrki‘tmg O Auto Repair O Timber Trade O
Management O &G Auto. Eng. [0 University Ent. a
Metrication O Garage
MotorTrade Man. [J Management [
Network Plan. = 0O aAa/IMIDipl. [
Numerical Cont. 3 Motor Vehicle G.C.E.
Operational Mechanics ]
Research O 58 ‘0’ & ‘A’ I
Personnel Man. [ CO]UISTRUCEIONAL
Planning Eng. 0 AM.S.E.(Civily [ EVELS SUB, )
Production Eng. [J Architecture a :.'.)verIO OOOJECT I
)

Cuaching for many mayor rrams. including
C & G and assistaned in ONCHNC,

POST TODAY FOR A
| BETTER TOMORROW

I To B.I.E.T., Dept. BPE10 Q!
I Aldermaston Court, Reading RG7 4PF

group passes

_——_——_—_——ﬂ—__—_——_—_—_

BPE10 |

I NAME -
Block Capitals Please

ADDRESS
I OTHER SUBIECTS . AGE
Accredited by C.A.C.C.

1
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately on the{ 15th of each 1onth by IPC Magazines Ltd., Fleetway House, Farringdon Street, London, E.C.4. Printed in England by Chapel River Press, Andover,
Hants. Sole Agents for Australia and New Zealand—Gordon & Gutch (Afria) Ltd.: South Africa—(Central News Agency Ltd. Publishers’ Bubacription Rate (including postage): For

one year to any part of the world £2-63.

Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers firat given, be lent, resold, hired out or otherwise
dinpos(;d of !{y way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise digposed of in a mutilated
condition or in any unauthorised cover by way of Trade, or attixed to or an part of any publication or advertising, literary or pictorial matter whataocever,




| DONT RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES

Order your latest Henry's Catalogue Price 55p post paid
complete with Discount Vouchers

=)

Henrys

You pay less
VAT with Henry's
Low Prices

Now built and
used by thousands

’g74catﬂ’ugue

BUILD THE

TEXAN

20 + 20 WATT IC STEREO

BUILD THE NEW
HENELEC STEREO
FM TUNER

A completely new high stability stereo FM tuner. Features variable

HU @1 anugy

of satisfied cus- AMPLIFIER capacity diode tuning. stabiliser power supply, [C Decoder, high gain
tomers. Ast db tow noise. IF stages.
= FEATURES: slim s featured Oy indicators, Tuning meter, AFC,

design, overall size in

cabinet 15in ¥ 23in x 6§in
6-1C’s, 10 transistors, stabilisers,
Gardeners low field transformer, Fibre
Glass PC Panel, complete chassis work.
Now available built and tested as well
as in kit form.
HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES—DEVELOPED
TEXAS ENGINEERS FOR PERFORMANCE, BY
RELIABILITY AND EASE OF CONSTRUCTION.

Practical Wireless 1972

Easy to construct and use.
Mains operated. Stim
modern design with fibre
glass PC, teak cabinet,
etc. Available asa kit to
build or ready built.
Overall size: 8in - 2}in
x6%in. Produced to give
high performance with a
realistic price, {Parts list
and constructionat decails

FACILITIES. Onjoff switch indicator, headphones ﬁz‘ Ref. No. S, 30p.) Henry's
socket, separate treble, bass, volume and balance controls, T3 aresoledistributors UK and Europe.
scratch and rumble filters, mono/stereo switch, input selector; o

Mag. P.U., Radio Tuner, Aux. Can be altered for Mic, Tape, Tape-head, etc.

Constructional details Ref, No. 21, 30p.
Distributed by Henry's throughout UK,

FREE Teak cabinet with complete kit

Kit Price £21-00 (+ VAT)
ounmses £24-98 (+ VAT)

KIT (+ VAT + 50p -
PRICE £28 . carr/packing) or T E x A N LIVING SOUND LOW NOISE TOP QUALITY CASSETTES MADE
(+ VAT + 50p BY EMI TO INTERNATIONAL STANDARDS ESPECIALLY FOR

carr packing)
as (ustrated

e 036 .00

= ——p
EARN YOURSELF EASY ) ; dfor | 6for ||0for 125 for e
MONEY, WITH == | PLUS Price Savings ceo | cloo) €180 1280 LOT €T
PORTABLE ooaobé : cl20 £1:62 £3-15 | £5.00 £12:25 .0 ” o :
DISCO OO G G 0 Quantity and trade enquiries invited. m"‘
EQUIPMENT  mienesiambemmion

DISCO MINI: A complete portable disco,

STEREO SYSTEM

HENRY'S. ALL POST PAID LESS THAN } REC. PRICES

LEARN A LANGUAGE —complete with phrase book. German,
French, Spanish, ftalian. £1-36 per course. £5 for any 4,

fitted mixer/preamp, 2 decks al! facilities. . £98.50
I(lo watt amplifier for above ¥ .. £3875
SLI00: 100 watt mixer/amplifier with
e controts "t mixerfamper WIR - e9.00 LOW COST HI-FI SPEAKERS
RS0: 50 watt mixer/amphfier b .. £49-50
DISCO AMP: 100 watt mixer/amplifier SPECIAL OFFERS
chassis unit .. o . . .. £65.85
EMI 13in <8in—fuil range speakers (post 20p each or 30p pair);

g',suf,?o'},!,’35’},’;:‘5,&:}},’;‘5!“5 (o ¥150TC—8 ohms Twin Cone |0 watt, £2:20 each or £4 pair; *450 10
SDLI (rotary controis): T £49.50 watt ¢/o Twin Tweeters 3, 8 or IS ohms, £3-50 each or £6-90 pair; EW
SDLII (slider controls): o . . £58.50 IS watt 8 ohms c/o Tweeter, £4-30 cach or £7-90 pair; 35020 watt

A T . ) ¢/o Tweeters 8 or |15 ohms, £7:50 each or £14-20
D||SC§_) VO X (slider controls): The com- £69.50 The Texan Stereo Systems include pair.
piete disco unit - . . . g the high quality Texan Stereo * Polished d cabi £4-60, t 35p.
D7100: 100 watt power amplifier for above £38.75 | amplifier assembled and ready to olished wood cabinet post 239
DJ30L: 3 channel 3kW sound to fight £29.50 | use. A pair of Type 200 20 watt 8 ohms full range (post 20p)
DJA4OL: as 30L plus built-in microphone .. £38:75 | Speaker-Tweeter systems, size FR4 4in 5 watt, £4; FR65 61in 10 watt, £5-50;
DIMANATIC. | kW adjustable speed auto 1212 - 10in and a choice of] FR8 8in 15 watt, £7:60; FR23 9 x 6in 15 watc,
dimmer ~] . - -~ . £15.00 | Garrard players buile into a £6.00,
SCENESTROBE £19.00 g';,g;;‘m:;:e;gf;;ﬂ';ge_Gg';’s;;":; BASS AND MID RANGE—8 ohms (post 20p)
ROAD STROBE .. .. £25:00 | 25 uses Garrard SP25 Mkl and AAI2 Sin 15 wate, £3-20; BI10 Siin |5 wate.
Disco anti-feedback microphone £11.95 | system 76 the Garrard AP76 de £5.60; B200 8in 15 wace, £6:45; B139/2 13in < 8in
Colt 150 wact liquid wheel projector £22:50 | luxe turntable.  All necessary 30 wate LF, £1025.
150 watt QI liquid wheel projector £50-00 leads are supplied. TWEETERS AND CROSSOVERS (

A post 20p)

130 wate Qi casseece wheel projecto e of £50:00 | SySTEM 25 (lisc approx. £109) K2006 10 watt 8 or 15 ohms, £1:90; FHT6 15 watc 8 ohms., £3:20; K201 |
D:?{:ms ects cassettes, large range ol e 00 £79.50 30 watt 8 ohms, £3.75; T27 KEF, £4:25; Axcent 100 30 watt 8 ohms,
R vmot bank fitted 3 lamps £i00 | SYSTEM 76 (list approx €117) £4.90; K4009 | kKHz/SkHz /o, £2; SNT5 3kHz var. c/o £1.75.
Auto Trilite (mini with flashers). £17.00 £89.50

MIXERS/MICS/SPEAKERS/LIGHTING, UK's LARGEST
RANGE

FREE stock fist Ref. No. 18 on request.

All prices carr. paid (UK) (VAT EXTRA).
Barclaycard/Access call, write or phone your order
01-723 6963 —easy terms for callers.

IO% VAT TO BE ADDED TO ALL ORDERS- Prices and descriptions correct at time of press E & OE.

(plus 10% VAT and plus £1-45
carr/packing).

BARCLAYCARD/ACCESS
Call, write or phone your order
01-402 4736.

EASY TERMS FOR CALLERS

KITS - TEST GEAR -
AMPLIFIERS -
SPEAKERS - DECKS
POWER SUPPLIES -
TRANSISTORS - IC's

See pages 934, 935 and
936 of this magazine

SPEAKER KITS (carr. etc. 35p)

20-2 8in 30 wate, £10 each; 20-3 8in 40 wate, £15 each; LINTON 2
20 watt, £15:95 pair; GLENDALE 3 30 wate, £28:95 pair; DOVEDALE 3
50 watc, £42 pair; KEF KK2, £20-40 each; KEF KK3, £32 each,

BUILD YOURSELF APOCKET CALCU

Bunglee

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
that's the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, thick-film resistor pack. printed
circuit board., electronic components pack.
Size: 4Lin long x 2in wide X |gin deep.

Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs, Tangents, Sines, etc.

Price £24-95 (+ VAT)
£27-22(+ VAT)

[ ¥ x JERW

@000
3000
060
[-JoN-1.]
Also assembled
ready to use

404-406 Electronic Components and Equipment 01-4028381
354-356 High Fidelity and Tape Equipment01-4025854/4736
309 PA-Disco-Lighting High Power Sound 01-723 6963

303 Special offers and bargains store

Allmailto 303 Edgware Road, London W2 1BW

Open:-
9am-6pm

6 days a weak
All stores
open aslldsy
Saturday .

RADIO

‘llhl!lﬂ"r!,, LIMITED

EDGWARE ROAD, W2




