I & offe \ Freinl,
Amplifier
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A e % gv- i s -
220-240 .
Volts or
100-120 Volts
The leakage
current of the

EW X25 isonly «

few microamps ariii JaWE

cannot harm 'the \ .=

most delicate \ §
-+ equipment even\L)
when soldered “live’".

220 volts <%}
or 240 volts ‘",ﬁ.
The 15 walt \ &

miniature model
CCN. also has

negligible leakage

Test voliage \J) '\

4000v. A.C.

Totally enciosed \ Y
element in ceramic& &
shaft. Fitted long-life \\
iron-coated bit 3/32"
4 other bits available,
1/8" 3/16" 1/4”

and 1/16"

PRICE: £1.80 D' Manyother i
. bits available from\
(rec. retail)

capacity will uasily\\;\

“out-solder any conventionally- \

made 40 and 60 watt soldering
irons, due to Its unique construction
vantages. Fitted long-life ron-coated

bit 1/8"". 2 other bits available

3/32" and 3/16" Totally enclosed
element in ceramic and steel shaft . : 1/16" to 3/16"".

Bits do not ““frecze’’ and can easily be tri;?licilz:tt:: \'("iLt:n Voltages 240, 220,

removed PRICE: £1.75 (rec. retail) nickel and Chromium) 110,50 0r 24

Suitable for production work and as a general bit 1/8” £1.95 (rec. retail) PRICE £1:70 £F

Miniature & %
15 watt soidering
iron fitted
3/32"" iron-coated \\

M purpose iron (rec. retail) i b4
L 1
' ; < = 4
§ . Model SK.1Kit v@@,’.g‘:‘_; [ ST )\N Y
U crtains 15 wat! miniature iron “ ) 4-’—“_”{/ < f:—* . ‘?
"gﬁtted with 3/16" bit, 2 spare bits Rl il ‘
5°32" and 3/32", heat sink, solder, = el ‘,’;fdu'm9“_“ o
S end " tet. M g ‘ o J
§ ctand :,%Ig(éwilzo iglder book e: — — | " ’q“ Model SK.2 Kit 'J).- :
Y[R3 el L = E 8 ﬁ-* contains 15 we tt N
S R = 1 ¥ miniature iron -

ol i
rkrat ey )

? Model MES Kit B o e o LS fitted with 3/ 6" bitd =
Battery—operated 12v. 25 watt iron % e 2 spare bits 5/Z2 "and .
fitted with 15’ fead and 2 . { 3/32", heat sink, sotder, and ‘ :
B heavy clips for connection
1o car battery. Packed in sirong
flastic wallet with booklet “"How to | .. =~

Solder”’. PRICE £1-95(rec.retail) *
/_\

A

e

i

3

-

'How to Solder” booklet.
PRICE £2:40 (rec.retail)

D Please send the ANTEX | enclose cheque/P,0./Cash 5 cETRE
: (A N E colour catalogue. (Giro No. 258 1000) —
i
| From radio or electrical dealers, D Flease send the following - ) :
| car accessory shops or, —_— NAME |
I i case of difficulty direct from __ ADDRESS__ - |
|  ANTEX LIMITED FREEPOST |
g [ {nostamp required) PLYMOUTH, — — — ————— ——— - PE1 |
O PL1'BR Tel 075067377 - oo — ——— el
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‘BIOLOGICAL AMPLIFIER by D. Bollen

Demonstrating how neuro systems and electronic systems can interact 32
P.E. PIANO-—5 by A. J. Boothman

Cabinet construction and tuning 44
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Schmitt Trigger 57
AUDIO FAIR by M. A. Colwell

Current hi fi scene as seen and heard at Olympia 69

NEWS AND COMMENT .
EDITORIAL—Down To Earth

SPACEWATCH by Frank W. Hyde
Commentary on latest developments in space

ON THE FRINGE by Gerry Brown
The more unusual aspects of electronics

25

30

4

INDUSTRY NOTEBOOK by Nexus

What's happening inside industry 54
60
66

PATENTS REVIEW
Thought provoking ideas on file at the British Patents Office

POINTS ARISING

I.C. Intercom
BOOK REVIEWS

? Selected new books we have received 14
ANNOUNCEMENT

Notices of special interest to all readers 3

Our February issue will be published on Friday, January 12, 1973

© IPC Magazines Limited 1973. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. Alireasonable
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We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Subscription Rates including postage for one year, to any part of the world, £2-65.

Practical Electronics  January 1973

prapey =y




Tliv](c] TH

THE FABULOUSLY SUGGESSFUL
VISCOUNT I1I AUDID £52complete

14 +— 14 watts r.m.s. 40Hz to 40kHz . 3dB. Total distortion at 10 watts
at lkHz —019.

This is real value for money! We have designed 2 systems and the heart of them
all is the Viscount lll amplifier. A unit of great eye appeal with teak finished cabinet.
FET's (Field effect transistors) are incorporated on the input stages, just like top
priced units. FET's give you more of the signal you want and almost none of the
hiss you don’t. Both units have output sockets for headphones and tape recorder.
Filters and tone controls give a wide range of bass and treble adjustment.

For both systems we have chosen the famous Garrard SP25 Mk. |1| deck,
with fitted magnetic cartridge, which comes complete with simulated teak plinth and
tinted acrylic cover.

The exclusive Duo loudspeaker systems are incomparable for quality within their
price range. lLarge speakers in extremely substantial cabinets. There's a choice of
the Duo 1i's for the smaller room or the big Duo i11’s for real bass response.

SPEAKERS

Dua Type 1] Size approx. I7in. X 104in. X 63in. Drive unit I3in. X 8in. with parasitic tweeter.
Max power |0 watts, ohms. Simulated Teak cabinet.

€14 pair + £3p & p.

Dugc Type |11 Size approx. 234in. x I [1in. X 94in. Drive unit 134in. X 8%in. with H.F. speaker.
Max power 20 watts 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet.
€32 pair + £3 p & p.

SPECIFICATION RI0I

|4 watts per channel into 3 to 4 ohms (suitable 3-15 ohms). Totat distortion « |0W «
1kHz 0 1%. P.U.J. (for ceramic cartridges) 150mV into 3 Meg. P.U.2. (for magnetic cartridges)
4mV @ |kHz into 47K equalised within 1dB R.ILA.A. Rodia [50mV into 220K. (Sensi-
tivities given at full power.) Tape out facilities: headphone sogket, power out 250mWwW
per «hannei. Tone controls and filter charocteristics. Bass: +12dB to —17dB s 60Hz
Bass filter: 6dB per octave cut. Treble control: treble + 12dB to — 12dB « |SkHz.
Trebie filter: 12dB per octave, Signal-ta-naise rotio: (all controls at max} —P.U.l.and
radic —65dB, P.U.2 —58dB. Cross tolk better than —35dB on all inputs. Overfoad
charccteristics better than 26dB on all inputs. Size approx. 13}in. x 9in. x 3}in.

Send S.A.E. for fully illustrated brochure.

12 MONTHS WRITTEN GUARANTEE. British made.

SATE Tor illustrated teatles. -ONI.Y FROM Us

Viscount 111

Sohd Stgre Arighifier

PRICES: SYSTEM |
Viscount t 11 R 101 amplifier
2 x Duo Type || speakers
Garrard SP25 Mk. 111 with
MAG. carcridge plinth and
cover

Total

£22:00+90p p&p
£14-00+£2 p&p

£23-00+£1-50 p&p
£59:00

Available complete for only £52

O0p &

PRICES: SYSTEM 2
Viscount R 101 amplifier

2 Duo Type 111 speakers
Garrard SP25 Mk. |11 with
MAG. cartridge plinth and
cover

Total

p

£22-00+90p p&p
£32-00+£3 p&p

£23-00+ £1-50 p&p
£77-00

Available complete for £69 + £4p & p

"
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wraps off truly realistic stereo sound.

Stereo headphones with adaptor £4-00.

UNISOUND FOR THE NEW SOUND

The whole system is complete including superb cabinets in simulated teak-
together the components and you save pounds!

Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC turntabie com-
plete with stereo ceramic cartridge, teak simulated plinth and tinted acrylic cover. Plus
the big 13in. X 8in. EMI Twin-cone speakers ready for mounting in their elegant cabinets,
which simply need screwing and gluing together. All glue and screws supplied.

Easy to follow step-by-step instructions guide you quickly and effortlessly to taking the

£25 complete plus £2:80 p. & p. Diamond Stylus £1-25 extra.
Power output: 4 watts per channel into 8 ohms. Inputs: 120 mV (for ceramic cartridges).

-just simply screw

themselves for only £6-95. P. & P. 50p extra.

over the audio spectrum.

UNISOUND MODULES ONLY £695
1f you prefer, you can buy the three modules—pre-amplifier
power supply/dual power amplifier, and contro! panel—by

No soldering, just simply screw together with screwdriver
supplied. Their overall specification is the same as shown for the
complete Unisound console, using the high efficient 1.C. mono-
lithic power chips to ensure very low distortion at all power
levels, correct operation in all ambient temperatures, full power

S.A.E. for illustrated leaflet

AN |R]| T}V||c|EXCLUSIVE DESIGN

'A‘NATURAL ONLY FROM

TrVI||C

THE TOURIST PB CAR RADIO KIT

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 is suitable for |2 volt working on both negative and positive earth
vehicles. It covers the full medium and long wave bands. Four push-buttons for medium
wave, one for long wave. It is permeability tuned and sturdily constructed. Output is a
full 2-5 watts into an 8 ohm speaker. But the Tourist PB will operate into any loud-
speaker from 8 to 15 ohms. Power consumption is less than | amp.

The Tourist PBcan be mounted inany standard size dash panel and it has an illuminated
tuning scale for easy reading at night. Chassis size is: 7in wide, 2in. high and 4{jin.
deep (excluding front panel, etc.).
% Circuit diagram and comprehensive instructions 50p, free with parts.
Fully retractable lockable car aerial £1-25 post paid.

RICE ONLY £7+p & p 50p
8 ohm speaker with baffle and fixing strips £1-50
brought with the kit.
Send for illustrated leaflet

25p p & p, post free if

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

INPUTS: )
for a wide range of medium output equipment (Gram., Tuner,

3, 4and 5 & —50dB on | & 2. SUPPLY:
6in. » 34in. NEW VERSION:

VISIT OUR SHOWROOMS

[Rl[Tlvile

——
January 1973

Practical Electronics

RELIANT MK.IV

% 5 Electronically Mixed Inputs. % 3 Individual Mixing
Controls. % Separate bass and treble controls common
to all 5 inputs. % Mixer employing F.E.T. (Field Effect
Transistor). % Solid State Circuitry. % Attractive
Styling.

CONTROLS: 3 Volume controls. Bass control range:
15KHz. Separate ON/OFF Switch. Neon indicator. POWER OUTPUT:-
R.M.S. into 3 to 4 ohms speaker. SIGNAL NOISE:—Better than

20 watts into 8 ohms £13-50-60p p & p

% Sides finished in solid teak.

I. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable

Monitor, Organ, etc.). All 250mV sensitivity.

13dB @ 60Hz. Treble control range: +12dB @

12 Watts
-60dB on inputs £1 o' 5 o
220-250 A.C. Mains. SVZE: —12}in.

plus p & p 60p

Radio and TV Components (Acton) Ltd.
21D High St., Acton, London W3 6NG
323 Edgware Road, London, W.2

Mail orders to Acton - Terms C.W.O. - All enquiries S.A.E.
Goods not dispatched outsige U.K.



The revolution:

Superteste

By it for. what it is.
Or buy it for what it can be.

The Supertester 1s a completely new concept in measuring instruments. In
1tselt a high quality test meter with eighty ranges on a 128mm mirror backed scale
it 1s also the basis of a complete measurement system. With the addition of
the appropriate accessories it can measure a wide range of values including
light, temperature, gauss and phase sequence. And there are other
accessories to greatly extend the 680R's range. The 680R System ofters many
advantages over conventional test meters including tremendous versatility
and economy.

ACCESSORIES TO CONVERT THE SUPERTESTER 680R TO THE FOLLOWING:

Amperclamp . Signal - Temperature ’:r Light

/-

. - Injector  Probe * Meter
For measur Producing Covering the range v Range
ngac 1kHz and W0°Cto ~200°C 0-16.000
currents from 500kHzZ . £11 85 Lux
250mA to signals ﬁ

Input resist Tes[er

ance 11M{t

For measur- £18 00 For transis
Ing magnetic tors  and,
treld diodes
strengths £11 00

£11 95

Extends d.c. voltage to 25,000V. £5 95

| == =

SHUNTS D.C. 25, 50 AND iOOA. £4-50 each. CURARENT TRANSFORMERS A.C. 25 AND 100A £7 00 each. E.H.T. PROBE.
London

P - ELECTRONIC BROKERS LTD “Rwi2as 35 tiaa res

SUPER-
TESTER
S8R
SPECIFI-
CATION:

13 dc
ranges from
. 0 102000V 12
ranges from
& S0uA o SA
& 20.000{1/V Accuracy
1% 11ac ranges [rom 2
to 2500V 10 ranges from
250uA to 0001 /V Accur-
acy 2° Resistanc an
from 50mi} to 100M{] Reactance
1 range of (-10M Frequency: 2
ranges of 0-50 and 0-5000Hz Output
Yolts: 9 ranges from 10 to 2000V
Decibels: 10 ranges from 24 10 +70dB
Capacitance: 6 ranges 4 ranges from 20 ‘o
20.000mF from internal battery and 2 ranges
from 50 000 to 500 000pF using matns

21850 complete with case and probes

Vary the strength
of your lighting with a

DIMMAS

Selve your communica.
tion problems with this
4-ftation Transistor Intercom syatem (1 master and
8 8ubs), in de-luxe plastic cabinets for desk or wall
mounting. Cali/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires cach 68ft. and
other accessorics. P, & P. 40p.
MAINS INTERCOM

Ko batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/off switch and volume control with lock system.
Price 21240, P. & P. 55p extra.

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt—£3-20. Kit Form £2-70

300 Watt—£2-70. Kit Form £€2-20
All plus 10p post and packing.
Please send C.W.O, to:—

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883
As syppllo_d to H.M. Government Departmonp

4 .

£3:35
Samc ay 4-Statiun Intercomn for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complcte with 66ft. connecting wlre.
Battery 14p, P. & P. 25p.

£2°99
Why not boost
N business  effi-
ciency with thisincredible De-Luxc Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A" useful office aid. On/
off switch. Volume control. Battery 14p extra. P. & P.
22p.  Full price refunded if not satisfied in 7 days.
WEST LONDON DIRECT SUPPLIES (PE/1)}
169 KENSINGTON HIGH STREET, LONDON, W.8

ey —

OSMABET LT ‘We make transformers
o amongst other things
AUTO-TRANSFORMERS
S00W, £8-85; 750W, £12; 1,000W, £15; 1,500W, £21;
2,000W, $27; 3,000W, £87.50; 4,000W, 252-50.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. 6:3V 1.5A, £1.05; 3A, £1-30;
6A CT £2:05; 12V 154, £1-85; 3A CT, £2:15; 6A
CT, £2:80; 18V 135A CT, #2:15; 24V A CT,
£2:15; 3A CT, 22:80; 5A, #4-30; 8A, 86:75; 124,
£9-40; 40V 3A CT, £3:75; 50V 6A CT, £10,
MIDGET RECTIFIER TRANSFORMERS
For FW rect., 200/240V a.c., 9-0-9V 0-3A, 12-0-12V
0:25A ot 20-0-20V 0-15A, £1-48 each; 9-0-9V 14,
81:18; 12-0-12V 1A or 20-0-20V 0-754, £1-35 each,
O/P TRANSFORMERS FOR POWER AMPL
P.P. sec, tapped 3-7-3-15 ohms, A-A 6-6 Kn 30W
(KT86, etc.), 84-65; A-A 3Kn 50W, £7-50; 100W
(EL34,KT88, etc.), 812-50. Multi O/P 10W, $2-25.
MAINS TRANSFORMERS POWER AMPLIF
Prim. 200/240V a.c., TX6 sec, 423-0-425V 500 Ma,
6:3V CT 6A, 6:3V CT 6A, 0-5-6:3V 3A, 814-85;
TX1 425-0-425V 250Ma, 6:3V CT 4A, 6:3V CT 4A,
0-5-6-3V 34, £9. 250V 100Ma, 6:3V 24, £2-70,
G.E.C, MANUAL OF POWER AMPLIFIERS ‘
Covering valve amplifiers of 30 to 400W, with price
list of transformers and chokes specified, 80p.
Bernards Amplifier Manual, 5 to 1,000W, 75p.
LOUDSPEAKERS FOR POWER AMPLIFIERS
FANE 15W witweeter, $4:99; 50W, $10-90; 60W,
£12-90; 100W, £22-60; BAKER 25W, £8-40; 35W,
47-20; Hi-Fi Major Module, 20W W/Tweeter and
Xover 30-17kHz, £9-20; EMI 13in x 8in, £8-25;
8in x 5in 8n, $1.85; Goodmans Tweeter 30, £2.
LOUDSPEA)
2}in 16n, 24in 26n, 3in 30n, 765p; 3iin 3 or 15n,
4in 8 or 10n, 5in 3, 8, 15 or 25n, Bin X 3in 3, 8, 15 or
25n, 8105 each; 6iin 3n, 6in X 4in 8 or 251, Tin X
4in 3 or 15n, 8 X 2}n 3n, £1-88; 8in x 5in 3, 8, 15
or 25n £1-50; 10in 150, £2:80; 10 x 6in 3, $2-25,
SPEAKER AUTO MATCHING TRAKSFORMERS
12W, 3 to 8 or 15n, up or down, £1-08.
BULK TAPE ERASERS
Instant erasure, tape spools, cassettes, demagnetises
tape heads a.c. 200/240V, £2-50 plus 25p P. & P.
RELAYS
Bub minj, 15, 20 or 30V d.c.,, 2 C.0's 50p each.
18V DC FLUORESCENT LIGHTING
Silicon transistor invertor for 20W tube, $5-75.
PAPER CONDENSERS
Tubular W/E 2-2 mtd, 250V Xovers, etc., 15p, $5
100. Block 4 mtd, 800V, 78p, 1,500V, 81-28.
Carriage extra on all ordera, etc.
8.A.E. ENQUIRIES-LISTS. MAIL ORDER ONLY
48 Kenilworth Road, Edgware, Middx, HAS 8YG
Tel. 01-958 9314

Practical Electronics  January 1973



SA25-SA35-SA100

LOW-PRICED AUDIO MODULES FOR
DOMESTIC and COMMERCIAL USE

1%

- 7

¥ iy
Tﬁ 2 ‘

L

ENTERTAINMENTS

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

OTHER SAXON PRODUGTS . . .

120 WATT HEAVY DUTY MODULE £13-90+20p carr. or with

Featuring a rugged class A driver stage, this module_will run ésu D|Y £'a95+40p carr.

from all our mixers etc., and most other makes of mixer. It
delivers 120W into an eight ohm load and employs 4 TO3

o < BF i

Pl oo B

can (I 15W) output transistors.

SPECIFICATION
Power output
Freq. response
Input sensitivity
Construction

120W into B ohms
20-20,000Hz + 2dB
200mV into 10K
Fibreglass board
8in x 4in x 4in (5in with supply)
push-pull output stage.

NEW: 160 Watt version+supply £27-90

ize .
Low distortion parallel

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

SA25 £2-95

carr.
free

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reliable unit operates from amplifiers with [

outputs from 5-100W. Does not impose a heavy joad on
the amplifier, or, if connected in the wrong polarity, cause
any damage, as with some units.
£8-90

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

carr.
free

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

SA35 £4+45

carr.
free

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

SA100 £10-90

carr.

THREE CHANNEL SOUND TO LIGHT UNIT

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

free
100 WATTS R.M.S. |l transistors, 6 diodes

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

ONLY ADVANCED DESIGN TECHNIQUES MAKE
THESE EXTRAORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES

Freq. response 15-40,000Hz 4 1dB

split leads, etc. Supplied in tough white steel case with a blue .7 carr.
stelevtite hooded cover. Fully guaranteed. 30P
MONO VERSION £6-50, carr. 20p £1 5-80 carr.
(As illustrated below. S.A,E. details. 9V operation) 30P

OUTPUTS UP TO iV RMS SAXON STEREO

CONTROL UNIT

The unit is mains operated and measures |74in x 3in

Two decks, and full headphone monitoring.
i The controls are: Left/Right deck

X 4in deep and is finished with a smart white on black facia.
fader, volume, bass, treble, headphone selector and | , microphone volume, bass, treble,
mains onfofl. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCO-
THEQUE AND IS COMPARABLE TO UNITS AT OVER TWICE THE PRICE.

Distortion 0-2% at |kHz
Loads 4 to 16 ohms
Quiescent current I15mA
Noise Better than —75dB
Supply voltage 25-45V, SA25/35
40-70V, SAI00
Size 4}in < 4in < lin (SA100)
4in 3in lin (SA25, SA35)

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

POWER SUPPLIES FOR THE SA25/35 and SA100
AUDIO MODULES

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

This versatile unit is now available in a black vynide
case and so represents even better value than ever,
delivering speech and music powers of up to I00W
R . and continuous signal outputs of 7OW.

Two individually controlfed inputs with wide range
bass and treble controls. Ideal for small groups, D.J’s, etc.

The SAXON 100. £48.50, carr. free.

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

v eLCec
@ & & OS5XON

PS45 Stabilised module for 2 SA25's or two SA35's,
£35-0, carr. free

MT4S Transformer for above, heavy duty, £2-85,
carr. 20p

MT30 Transformer for unstabilised supply complete
;voith rectifier diodes mounted, £3-50, carr.

p

PU70 Unstabilised supply for one or two SAI00,
£7-75, carr. 40p

PS70 Stabilised supply module for one or two
SA100'8, £4-90, carr. free

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

ALL MODULES ARE BUILT ON GLASS FIBRE P.C.
BOARD

CALLERS AND MAIL
ORDER:

351 Whitehorse Road
West Croydon, Surrey

CALLERS ONLY:
OUR NEW DISTR

328-330 The Bank
Rochester.
Medway 404199

CRO 2HS Tel.01-689 3685

Practical Electronics January 1973

CIRCLE SOUND

LOUDSPEAKERS British made bargains 11!

12in 25W B/15 ohms £5:95, carr. 30p. 15in 50W B/15 ohm, £14-50, carr. 50p.

12in 40W 15,000 gauss magnet system B/15 ohm, £11-50, carr. 40p.

A.K.G. MICROPHONES suitable.for disco, group or general P.A.use SEND S.A.E. FOR
DIIDHL r.r.p. £11, our price £9-45 post free. OUR A.K.G. PRICE
D190C High Z r.r.p. £21:50, our price £17-45 post free. LIST. DISCOUNTS
DI1000C 24 ct. gold plate r.r.p. £37, our price £32 post free. ON ALL MICS.

BUSINESS TERMS OF BUSINESS: C.W.O. or

HOURS: © C.0O.D. (35p extra). All cash in regd.

9.30 a.m. to envelopes please! Telephone orders

5.30 p.m. to our CROYDON BRANCH. TRADE
AND EXPORT ENQUIRIES

IBUTORS.

S



GARRARD SP25 Mk. 111
Surara $pa8 Tk 1l

arrar o .
Goldring G800 £I7 45
Teak plinth and tinted cover.
All leads supplied.
Please add £1°25 for P. & P.

=
|
-
»
-
>
)
2

60;;

TURNTABLES

Please add 75p for P. & P.
Garrard SP25 Mk. 1 £9.95

Garrard AP76 £17-45
Garrard SL65B £13-95
Garrard 401 £25-80
Garrard Zero 100 (Auto) £36-90
Garrard Zero 100 (Single) £35.90

BSR MP60 £9:40

Goldring GL72 £21-60
Goldring GL72/P £28-35
Goldring GL75 £26.90
Goldring GL75/P £33-90
Goldring 101/P.C. £20.00
Wharfedale Linton + cart. £26-50
Thorens TDI125AB Mk. Il

New product. £91-75
Thorens TDI50 Mk. I £26-95
Thorens TDI50A Mk. Il £32.95

TUNERS

Please add 75p for P, & P.
Amstrad Multiplex 3000 £18-65

Armstrong 523 £39.50
Armstrong 524 £31-48
Rogers Rfbrook FET4
(Chassis) £31-00
Rogers R/brook FET4
(Cased) £34.95
Rogers R/bourne FET4
(Chassis) £43.00
Rogers R/bourne FET4
{Case: £47.50
Sinclair PRO60 (Module) £15.78
Sinclair 2000/3000 Tuner £31-00
Leak Delta FM (Cased) £53-50
Leak Delta AM/FM (Cased) £60-75
Alpha Highgate FT150 £3495
TUNER/AMPLIFIERS
Please add 75p for P. & P.
Alpha Highgate 150 £44.25

Armstrong 525 (Teak cased) £69-45
Armstrong 526 AM/FM

(Teak cased) £771-78%
Leak Deita 75 £120-95
Philips RH781 £50-
Philips RH702 £82-50
Teleton 2100 £29.45
Goodmans One Ten £98.00
Rogers Ravensbrook

{Teak cased) £77-50
Rogers R/brook (Chassis) £72-00

Alpha FR 3000. New product £66-00

All prices correct
at time of press
E. & O. E. ond are
subject to
alterations.

WE GUARANTEE THAT WITHIN 7 DAYS OF PURCHASE ‘

IF ANY )TEM OF GOODS IS FGUND 70 BE GENUINELY
DEFECTIVE WE WILL REPLACE THE SAID GOODS
WITHOUT QUESTION. AFTER 7 DAYS GOODS ARE

COVERED BY MANUFACTURERS 12 MONTHS

GUARANTEE
AMPLIFIERS
Please add 75p for P. & P.
Amstrad 8000 Mk. |l £14-95
Amstrad 1C2000 £26-95
Amstrad Integra 4000 £21-9%

Armstrong 520 (Teak cased) £44.-40
Alpha Highgate 212 £24.95
Alpha Highgate FA300
Alpha Highgate FA400
Leak Delta 30 £44.85

Leak Delta 70 £54.95
Metrosound ST20E £24-15
Metrosound ST60 £45.80
Pioneer SA600 & 610 £57-00
Pioneer SA900 £85-00
Pioneer SA 1000 £91.00
Rogers R/brook (Chassis) £35.80
Rogers R/brook (Cased) £38.00
Rogers R/bourne (Chassis) 141.80
Rogers R/bourne (Cased 8-3.

) A
Sinclair PRO60 2 x Z30/PZ5 £14-70
Sinclair PRO60 2 »x Z30/PZ6 £16-70
Sinclair PRO60 2 % Z50/PZ8/ o

Trans £
Sinclair AFU (Fiiter Unit) £4-20
Sinclair 605 £17-90
Sinclair 2000 Mk. Il

Sinclair 3000 Mk. 1| £18-90
Wharfedale Linton £42-75
Teleton SAQ 307 £22-50
Rotei RA3|0 £33.75
Rotel RA610 £50-75
SPEAKERS

Please add £125 for P. & P.

Price per pair
4-70

Amstrad 138 £l4

Wharfedale Denton 2 £18-75
Wharfedale Linton 2 £35-7%
Wharfedale Meiton 2 £47-48
Wharfedale Dovedale 3 £59.75
Celestion Ditton 120 £38-50
Celestion Ditton 15 £52-00
Celestion Ditton 25 £85-50

Celestion County (new prod.) £35-50

Goodmans Double Maxim £47-85
Goodmans Mezzo 3 £46-95
Goodmans Magister £76-95

Plus 35p P. & P,
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
Garrard  SP25; 2025TC; 3000;
AT60; 2000; 2500; 3500; 5100;
1025; SL658; Also for BSR,
McDonald MP60 and others.

For AP76; AP75; SL72B; SL75;
SL95B®. £4.20 plus 35p P. & P.
Also finished in walnut to match
Japanese equipment -°t no extra.

CARTRIDGES

Please add 10p for P. & P.
Goldring G850
Goldring GB0O
Goldring GBOOE
Goldring G800 Super E
Shure M3D

™
™~
SSLRCEIGS

H
Shure M75E Type 2
Sonotone 9TAHC

1334449
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ept. (PEI) 174 Pentonville Road, London, N1. Telephone 01-278

Iiford, Essex.

Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
Tel: 01-550 1086.

Open Monday to Saturday 9.30 a.m. to

6 p.m. LATE NIGHT FRIDAY 7 p.m.
Order with confidence. Sena Postal Order. Cheque.
Money Order. Bank Dratt. Giro or Cash by Registered

MAIL ORDERS:

. CALLERS: Please note that cneques can only be accepted together
cheque cards (not Barclay Card).

THOUSANDS

FM TUNER U5WVRU%

NELSON-JONES Reduced prices

Approved parts of this outstanding design (W.W. April 1971).
Featuring 0-75uV sensitivity. Mosfet front end. Ceramic I.F.
strip. Triple gang tuning, $V r.m.s. output level, suitable for
phase locked decoder, as below. Designer's own P.C.B.

NEW Solid State Tuning Indicator and Dial-Chassis Kit.

Tuner parts with box. Less than £11°50. S.A.E. please for lists.
High Performance Decoder also available.

NEW IC Stabilised PSU. SC, overload protected, low ripple.
£3.55 p.p. 19p.

ELECTRONIC CALCULATOR
MODEL BC806 Pocket Size

MOS LS| Calculating Chip with 8 Digit Led Display, Overflow
and Negative Number Indicators. Leading Zero
Suppression.

Full 4 Function—will perform Addition, Subtraction, Multiplication
and Division including Chain or Mixed Multiplication or Division as
well as true credit balance. Constant Key: Fixed or Floating decimal
point.

Calculator dimensions: 6in. X 3%in. X (}in.

Weight: 8oz.

THE BCB806 IS FULLY ASSEMBLED, TESTED AND

GUARANTEED FOR 12 MONTHS, AND IS SUPPLIED COMPLETE
WITH BATTERIES AND FULL OPERATING INSTRUCTIONS.

PRICE ONLY £46.25 (POST FREE)

A.C./D.C. Adaptor available shortly.
Leather Carrying case supplied FREE with calculator.

LIGHT EMITTING DIODES (Red)

Improved Type panel or PCB mounting with free mounting clip—
clear or black. Order LEDIA. Please add postage.

Monsanto miniature PCB mounting with radial leads. Order
LED2. Please add postage.

NOW ONLY 35p each with connection data.

RESISTORS. {W 5% Low Noise Carbon Film,

10 ohms-4-7M EI2. 1-9 Ip, 10-99 0-9p each. Please add postage.

INTEGREX LIMITED, DEPT. P.E.
P.O. BOX 45, DERBY DE| ITW. Tel. 0283 89 3580

GUNTON ELECTRONIC £7°95 , =

IGNITION KIT

READY BUILT UNIT ‘9 95 + 5p
GUARANTEED 5 YEARS P.&P.
Patents Pending. 12 volt only—state pos. or neg. earth.
Capacitive discharge ignition is recognised as being the mosr efficient
system and will give you:

Continual Peak-Tuned Performance
* Up to 20% reduced fuel consumption
% Easier All-weather Starting *
: Increased Acceleration and Top Speed SN
*

Longer Spark Plug Life

Increased Battery Life
* Elimination of Contact Breaker Burn »,
% Purer Exhaust Gas Emission "
Kit includes absolutely everything for assembly: Case, Cables, Coil
Connectors, Silicon Grease, etc. 8 page illustrated instructions cover
fitting of all types of tachometers. Call in for a workshop demonstration.
S. . all enquiries please, or Phone 33652. (Many letters from satisfied
customers.)
SCORPIO: Transformer £1-85 +25p P. & P. P.C.B. 65p +10p P. & P.
Special interference filter 65p +10p P. & P.

ALUMINIUM BOXES

Complete with:baseplate apd screws

AT DIRECT FROM MAN UFACTURERS' PRICES WITH RETURN
OF POST SERVICE

Type No, L w D Price P. & P.
7* 54 23 14 25p 1Sp
8¢ 4 4 14 25p I5p
9 4 23 14 25p 13p
10* 5% 4 [F) 29p 18p
1 4 24 7! 25p 13p
12 3 2 ' 22p 13p
13 6 4 2 I5p 18p
14 7 5 24 42p 19p
15 8 6 3 54p 26p
16 10 7 3 élp 26p

¥ These sizes accept standard veroboard range.
Nos, 12 to 16 available 15th January enwards.

Dept. PE, ELECTRONICS DESIGN ASSOCIATES

82 BATH STREET, WALSALL WSI 3DE
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COMPLETE TELEPHONES

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p

POST & PACKING 35p EACH

TELEPHONE DIALS

Standard Post Office type
Guaranteed in working order.

ONLY 25p

POST & PACKING [5p

TESTED AND GUARANTEED PAKS
82 4 Photo Cells, Sun Batteries.
0:3 to 0-5V, 0-5 to 2mA
B79 4 IN4007 Sil. Rec. diodes.
1,000 PIV | amp. plastic

50p

50p
Reed Switches, mixed types sop

B8l |0

. large and small
B99 Mixed Capacitors. Approx.
200 quantity, counted by weight 50p
H4 Mixed Resistors. Approx.
250 quantity counted by weight SOP
H7 1) Wirewound Resistors. Mixed
40 types and values N 5°P
H40 20 BFY 50/2, 2N696, 2N 1613,
NPN Silicon uncoded TO-5
HY 2 OCP7i _Light Sensitive
Photo Transistor

50p
50p

uncoded TO-5 can
H30 20 | Watt Zener Diodes,
Mixed Voltages 6-8-43V
H35 |00 Mixed Diodes, Germ. Gold
bonded, etc. Marked and
Unmarked

50p

50p

H3s Short lead Transistors,

30 NPN Silicon Planar types 5°P
H39 Integrated circuits & gates

10 BMé 962, 4 flip flops BMC 945 Sop

UNMARKED UNTESTED PACKS

Bl go Germanium Transistors
PNP, AF and RF

B&6 {50 Germanium Diodes
Min. glass type

883 200 Trans. manufacturers’ re-
jects all types NPN, PNP,
Sil. and Germ.

50p

50p

equiv. to OA200, OA202
B86 Sil. Diodes sub. min. T
100 fXs i ona INSi6 types S0P
B8B Sil. Trans. NPN, PNP iy
50 equiv. to OC200/1 50P
2NT06A, BSY9SA, etc.

DO-7 Min. Glass Type

HI5 3( Top Hart Silicon Rectifiers,
~ 750mA. Mixed volts
Hl6 Is Experimenters’ Pak of
Integrated Circuits. Data
_ supplied
Hi7 3 amp. Silicon Stud Recti-
20 fiers, mixed vo_lts B SOP
H20 20 BYI126/7 Type Silicon Recti-
20 fiers | amp. plastic. Mixed 5°P
=B = -t
H34 |5 Power Transistors, PNP,
%ermA NPN Silicon TO-3
an

50p

_ 50p

MAKE A REV COUNTER

FOR YOUR CAR

The ‘'TACHO BLOCK'. This
encapsulated block will turn
any O-lmA meter into a
linear and accurate rev.
counter for any car with
normal coil ignition system.

£1 each

BI-PRE-PAKLTD
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H28 20 ©C200/1/2/3 PNP Silicon__s(g

Plastic Cased Silicon Power Transistors of

latest design. 40 watts and 90 watts. V
PNP and NPN types. Alltypes available P
at the most shateeringly low prices 0

- of all
SOP marked and guaranteed!
40W  NPN 20p I8p
40W PNP 2lp. 19p
90W NPN 24p 21p
90W PNP
PAKS complementary pai
MP40 40W + 40W
MP90 90W + S0W

B84 |QQ Silicon Diodes DO-7 glass SOp_

H6 40 250mW. Zener Diodes so;

50p

TRANSISTORS

1,000,000 \'srocx

We hold a very large range of fully
marked, tested and guaranteed Tran-
sistors, Power Transistors, Diodes
and Rectifiers at very competitive
prices. Pleasesend tor Free Catalogue.
600’000 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, BCI68/9, etc. RF NPN and
SWITCHING NPN types also.

Silicon Planar

Please state type of Transistor

required when ordering.

ALL TYPES: 500 for £3

P & P 10p for 1,000 1,000 for £5
10,000 for £40

OUR YERY POPULAR 3p 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

POWER TRANSISTOR

PRICE BREAKTHROUGH !

time. All tested,

are fully

:56‘;8 48p
“s0p” S8p

A CROSS HATCH GENERATOR
FOR £3.5011¢

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 reljability. Thisisaprojectin the September
edition of Practical Television.

This complete kit of parts vusts
£3-50, post paid.
A MUST for Colour T.V. Alignment.

Our famous Pl Pak is still
leading in value for money.

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

Please ask for Pak P.I, Only 50p.
10p P & P on this Pak.

CATALOGUE
FOR

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

RELAYS FOR
VARIOUS TYPES
P. & P. 25p

INTEGRATED CIRCUITS
1-12 13-25 26-50

BMC931 20p I8p l6p
BMC932 12p 1ip 10p

Clocked Flip Flop,
Ex. 2/4-input Buffer,

2/4-input Expander, BMC933 11p llp 10p
Hex. Inverter, BMC934 12p lip 10p
Hex. Inverter, BMC935 I2p 1ip 10p
Hex. inverter, BMC936 12p 11p l0p
Hex. Inverter, BMC937 12p llp 10p
Decade Counter, BMC938 15p 23p 2lp

Div. by 16 Counter,
Hex. Inverter.

Hex. Inverter,

Type D Flip Flop.
Ex. 2/4-input Power,
Clocked Flip Flop,
4/2 Input Nand Gate
Clocked Flip Flop,
4/2 Input Nand Gate
Pulsed Trig. Binary,
Monostable Multivib., BMC951 25p 23p 2lp
Dual }/K Flip Flop, B

Dual J/K Flip Flop,
Dual J/K Flip Flop,
Quad. 2-input Power. BMC958 12p 1lp 10p
2/4-input Gate. BMC961 I2p ilp 10p
3/3-input NAND Gate, BMC962 Ilp 10p 9p

J/J-inpu[NANDGa(e,BMFDﬂ- p llp 10p
Audio Amp. 3-watts, £l -40 £1-36
SL403D
Linear Op. Amp. 709C 25p20p 15p
Decade Counter, SN7490 . 65p p 55p
1

LOW COST DUAL IN LINE )L.C.
SOCKETS ¢ <€ %

14 pin type at/I5p eachl)] Now new low
16 pin type ag 16p eachlJ profile type.

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines
B.P.l. Transistor Equivalents and
Substitutes: 40p
'lrJh‘; ,i\ncIEudes many (Zoe:sands of British,

.S.A., European an V. equivalents ™ =,
The liiffe Rad;o Valve & Transisto N
Data Book 9th Edition: 75p
Characteristics of 3,000 valves and tub
4,500 Transistors, Diodes, Rectifiers and ™
integrated Circuits. Post and Packing 21p
Send for fists of these English publications.

’P-------\

‘OVERSEAS ADD EXTRA FOR POSTAGE.
I N A S . ,

DEPT. A'. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344

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

NAME .

ADDRESS

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add I0p post and packing per order.

o




CLEAR

Pl

ease add postage

*MOVING IRON—
ALL OTHERS MOVING COIL

PLASTIC PANEL METERS

TYPE SW.100 loomm X _80mm Front; Type MR.85P. 4(in. x 4lin. Fronts
20ma
-80 100mA
. 300mA
3 Tamp..
A J amp. .
e ].; am]n
40
3 damp.d.e. .. £3-40
o . 300Vac. ... £3-40
Yamp.doe. .. £340 | VU Meter ... £24:15(0
X 2-5mm X 110mm Fronts -
LR AR U .5‘m 104 8 Meter TmiA .
- 1 30mA VI Meter ...
jor™ ) 100 A a 1 amp. a.c. .. *£3
X A 00 £3-10 | 5 amp.a.c. . 3
2 1 amp. £3-10 | 10 amp. a.c. . *23-10
— Beath £3-10 [ 20 amp. ac. . *£3-10
3 £8-10 | 30 ainp. a.c. . *£8-10
00— 0 A
2 in. square Fronts.
100 0 100 10V d.c. £2:20
200u 20V d.c. £2:20
500u 30V dee. ... £22-20
ImaA 300V d.c. ... 2£2:20
amA L. 15V ac. .. 22-30
300V ac. ... £2:30
8 Meter 1maA. 3
x 8Smm Fronts VU Meter ...
00mA ..., 9. ! amp. a.c. ..
1 anmp. .. 5 amp.a.c. ..
3 :,,,i,_ 22.35 300mA -20 | 10 amp. a.c. .
10 amp £2.35(1 amp. . 2-20 [ 20 amp. a.c. .
avd £2.85|3amp. ..., £2-20 1 30 amp. a.c. .
20V 22-35
SOV . £2-35
300V d.e. . £2-35 Tne MR.65P. 8}in. x 3lin. Fronts
13V a.c -401 3 £3-70) 10V d.c. ..., £2-4
300V ac. ... . 23-00 20V d.c. 224
VU Meter ... £3-00 | 50V d.c. . 224
£2-90| 150V d.c. ... 22-4
. 2290 300V d.c. ... 22-4
Type $D.460 46mm x 58-5mm Fronts . 228515V a.c. . £2.55
£2- lamp. ...... 500-0 .JOO;M. £2:40 50V a.c. £2-56
5amp. ImA - £2:40| 150V a.c. £2.55
10 amip. Jma . £2.40 [ 300V a.c. . 2255
Ve, . 10mA . 2240 ] 500V a.c. ... 225
10V J0mA . 2240 | 8 Meter 1m 22-8
20V (e, 100maA £2:40 | VU Meter ... £3.7
30V d.c. 300mA . -4 . 224
. 300" d 1amp o -4 *£2.4
X AR LT 5 amp . -40 | 200mA a.c. .. *22.
£2.15 | 15V a.c. 10 amp. . £2:40 | 500mA a.c. .. *£2-40
K £2.15 | 300V a.c. £2-3015 anp . £2:40|1amp.a.c. .. *£2:40
S00mA ..., £2-15 ! VU Meter ... £2.55|20 amp £2:40 | 5 amp. a.c. .. *22.40
30 amip. 2 £2-4
50 amp
avVd.e 30 anip. a.c. .

Send for illustrated

brochure on

SEW
Panel Meters—discounts for quantities.

@ LOW COST

USED EXTENSIVELY BY GOVERNMENT DEPARTMENTS,

INDUSTRY, EDUCATIONA
RANGES IN STOCK

Type MR.38P. 1 21/32in. square Fronts.

200mA Type MR.65. 3}in. square Fronts.
¢ meemmea 2 [ 300mA 5 1amp. . . 2815
S00mA 5 amp. . . 2215
750mA . 2215
1 amp. . 2215
2 amp. £22-15
o amp. . £2-15
10 amp. 22-15
3V de. 22-15
10V d.e. . 8215
15V d.c. . . 2215
20V d.c. . 300V d.c. . 2215
S0V d.c. . S0mV d.c. ... 2240
100V d.c. 100mV d.c. .. 2240
150V d.c. 30V a.c.* £2-20
300V d.c. 90V a.c.* £2-20
aooanoo 500V dec. ... 150V a.c.* .. £2-20
1-0-1mA 2175 | 750V d.e. ... 300V a.c.* £2-20
2mA 15V a.c. J00mA ac.® . 2215
SmA 50V a.c. lamp.a.c.® . 2215
10mA 130V a.c. 3 amp. a.c.” . £2.1
20mA 300V a.c. 10 amp. a.c.* 2215
30mA S00V a.c. 20 amp. a.c.* £2:15
100mA S Meter 1mA . 30 anip. a.c.*  £2-15
150mA VU Meter ... 50 amp. a.c.* £2-18
VU Meter ... £8:40
Type MR.45P. 2in. square Fronts. Type §-80 80mm square Fronts
SO0uA.. ..., 50 )5 amp. ...... £1.85
i £1.85
-85
-85
-85
0 X
.00 t
5 | .. 2288
S2s00v e ... 285
.85|1 amp. d.c. .. 2285 | 300V a.c. . 2285
10 amip. a. PRy R 5|5 amp. d.c. .. £2:85 | VU Meter ... £3.70
20 amp. a.c. . *£1.85
30amp.ac. . 4185 “SEW" EDUCATIONAL
METERS
Type  ED.107.  8ize
overall 100mm X 90mm
X 108mm,
A new range of high
quality moving  coil
instruments ideal
for school experi-
ments and other
bench applications.
YSEW:" 3in. mirror scale. The
2 meter niovement is easily accessible to
ED G EWI s E M ETER S demonstrate inteinal working. Available
in the following ranges:
Type PE.70. 3 17/82in. x 1 15/32in. x |5 . £5:50 ) 10V d.e. ... 24-85
in. deep. 1 . £5:10 f 20V dec. ... ﬁg
£3-40 | 500uA... ... £8- £4-85 | GOV d.c. ... 24
230 [50n n-;’: 5 £510 | 300V dc. |1 2485
£23-30 LT o Dual range
wo o 100uA. £3-20 | 300V a.c. £2:70 £4-85 | 500mA/5A d.c. £5:10
2W00uA. ..., £3-20 | VU Meter ... £3.75 £4-85 | 5V/50V d.c. . 2510

@ QUICK DELIVERY
@ OTHER RANGES TO ORDER

L AUTHORITIES, ETC.
® OVER 200

©“SEW" BAKELITE
PANEL METERS

enamel.

OWER R

High quality
Heavy duty brush mper

ceramijc construction.

Windings embedded in vitreous
Continuous rating.

e‘(-atock Smgle hole ﬂxlng. .m dia. shafts.

25 WA 10,
50 WA 1
100 WATT.

Bulk quantitis

/100/250/500/1000/2500 or 5000 ohins, 80p. P.& P.71p,
a0/100/ ’.:0/500/1000/ 2500 or 3000 ohins, £1:15. P. & P
1/5/10/25/50{100/250/500/1000 or 2500 vhms. £1.85. P. & P. :,p

ide range
av; mlable

7.

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality. Low price. Immediate delivery
8-260 General Pnrpcu Bench Mounting 8-260 Panel l(onnhns
mp. £7-00 lamp ...
‘.’-5 amp. 2:5amp .... 58 05
o amp. Please a.dd postage
Blampe ALL MODELS
10laneg INPUT 230V 50/60 CYCLES
L 2ampc OUTPUT VARIABLE 0-260
30 amp, VOLTS,
25 amp. .
40 anip. Special discounts for quantity
AUTO TRANSFORMERS | o220 AuToMaTic
0/115{230V. Step up or sten down. Fully | STABILISER
shrouded.
80W 22-16 P.& P.18p Input 88-120V  a.c.
150W £2:70 P.& P.18p 176-250V a. Qutput 120V
£23:60 P.& P.23p a.c. or 240V a.c. 200VA
£5:25 P.& P.33p rating. £11.97 P. & P. 50p.
£7:50 P.& P.38p
£10-20 P. & P.43p
£17-25 P.& P.50p
23500 P.& P.£1 BH.001 HEAD
SET AND BOOM
230 VOLT A.C. MICROPHORE
50 CYCLES Moving coil. = Ideal for
RE L AYS language teaching, com- \
nunlcations. Headphone
Brand new. 3 sets of | Imp. 16 ohms. Mijcro-
changeover contacts at | Phone imp. 200 ohniw.
5 amp. rating. 50p each, | 8402, P. & P.15p.

Quantities available.

P. & P. 10p (100 lots 240)

240° Wide Angle 1mA Meters
MWI1-6 60mm square £3-97

MW1-8 80mm square = 24.87
P. & lixtra

RP214 REGULATED POWER SUPPLY

Solid state. Variable output 0-24V d.c. up
to 1 amp. Dual scale meter to monitor
voltage and current.
Input 220/240V a.c.
8ize 185 x 85 x
105mm. £8.97

P. & P.25p

P8.200 REGULATED P.8.U.

Solid state. Variable output
5-20V d.c. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent, Output 220/240V.
a.c. 8ize 7}in. x 3jin. X
3iin. £14:97. P. & P. 25p

P8.1000B REGULATED
POWER SUPPLY

8olid state. Output 8, 9
or 12V d.c. up to 3
amps. Meter to monitor
current. Input 220/240V
a.c. Size 4in. X 3}in. x
6iin. 211-97. P. & P.25p.

230V/240V SMITHS
SYNCHRONOUS
GEARED MOTORS

Built in gearbox.
new and boxed.

All brand
30 RPH

Practical Electronics

LB4 TRANSISTOR TESTER
Tests PNP or NPN transistors.
Audio indication. Operates
on two 1-3V batteries,

Complete with all Instructions,

ete.
£4-50, P. & P.20p.

Testa I1CO and B.
Pnpinpn. Operates from
9V battery. Complete

with all instructions, etc.
£3:95. P. & P.20p.

Ideal for lome,
office, stores, fac-
tories, etc. Supplied

HOMER INTERCOMS
complete with bat-
teries, cable and

free instructions.

"Statxon £8-97, 3 Statlon £5-25, P. & P. 15p.
4Sf.ation£862 P.& P.17p.

SEND S.A.E. FOR LIST OF
SEMICONDUCTORS AND
VALVES

G. W. SMITH
& CO. (RADIO) LTD.

Also see next three pages
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T880 POCEET

High-preclsion at low-cost.
Ran, 5V, 150V,
looov (10000 0.P.V.). A.c.
1Y, 150V, 100V (1,000
0.P.V.).

D.c. Current 150mA.
tance 100k ohms,
21:85. Post 15p.

Resis-

MODEL 1092 Testmeter.

5,000 O.P.V,
0/3/15/150/300/1,200V d.c.
0/6/30/300/600V a.c.
0/10K/1 meg Q

Declbels —10 to 416 dB
£2-75 each +15p P. & P.

HIOKI KODEL 720X
20,000 O.PV.

Overload protection
3/25/100/500{/1,000% d.c.

MULTIMETERS Ar EVERY purpose/

ROUND SCALE TYPE PENCIL TESTER
MODEL T8.68

Completely portable, simple
to use pocket nized tester.

Ranges  0/3/30/300V a.c.
and d.c. at 2,000 O.P.V,
Resistance  0-20K  ohms.

ONLY £1.97, P. & P. 13p.

LT 601 MULTI-
METER

New atyle 20,000
0.P.V, pocket
multimeter.  3/25/
504230 500 / 2,500V
d.c. 10/50/100/500/
1,000V a.c. S0pA/
230A. 6K/6 meg ohms.
£3-75. Post 20p.

—20 to +22 dB.

MODEL TH-12

20,000 0.P.V. Overloadl pro-

J| tection, Slide switch selector.
0/0-25/2:5/10 / 50 { 250 [ 1,000V

/100 : dee. 0/10]50/250/1,000V a.c.
‘3)8’/10213‘:3{‘};\0“0?,&-:]:, meg 0/300A[25/250mA d.c. 013K/
obm. —5  to 6248, ‘iOKISgOK/.’i meg. —20 to
2#4-97. P. & P. Lop. £4.97. Post 13p.

Selected TEST EQUIPMENT

FTC-401 TRANSISTOR TESTER
Full capabilities for mea- £
suring A, B and 1ICO.
npn or prp. Eqnally adapt-
abje for checking iiotdes.
Supplied complete with in-
structions, battery and leads.
£7-50, Post 20p.

ModelS-100TR MULTIMETER/TRANSISTOR
TESTER. 100,000 O PV,

mirror scalefoverload protce-
tion.  0/0-12/0-6/3/12/30/ 120/
600V dl.c. 0/6/30/120/600V a.c.
0/12/600pA [ 12/300mA [ 12
amp. d.c. 0/10 K/] MEG/100

MEG. —20 to +5041.0-01-2
MFD. Transistor  tester
measnres  Alpha, beta and

Ico, Complele with batteries,
instructions and leads.
£13.50. P. & P. 2ip.

MODEL 449A IN
CIRCUIT TRANSIS-
TOR TESTER

HIOKI MODEL 730X
30,000 O.P.V. Overload pro-

tection.  6/30/60/300/600/
1,200V d.c. 12/60/120/600/
1,200V a.c. 60uA/30mA/

300 mA. 2K/200K/2 meg-
ohm. —10 to +68 dB.
26.50. P. & P. 15p.

MODEL TE-300. 30,000
O0.P.V. Mirror scale, overload
protection 0/0-6/3{15/60/300/
200V d.e. 0/6/30/120/600/
1,200V a.c. 0/304 \IGmA/
60m. A/300mA/600mA. 0/8K

80K /800K /8 meg. ohm —"0 lo
+63 dB. £5-97, P. & P. 15p.

MODEL TE-12

20,000 O.P.V'. 0/0-6/6/30/120/
600/1 200/3,000/6,000V  d.c.
0/68/30/120/600/1,200V a.c.
0/60uA[6/60/600mA.  0/6K/
600K /6Meg./60 Meg. O 50pF.
0-2mFd. £5-97. P.& P.17p.

MODEL
Mirror scale, overload
tion. 0/3/25/125{1,000V d.c.
0/10/50/250/1,000V  a.c. 0f30uA/
250mA. 0/60K/6 meg 03..—20 to
+62dB. £3-95. P.& P. 1op.

TE-200 20,000 O.P.V.

protec-

MODEL 500 80,000 O.P.V.
with  overload  protecti

on

mirror scale 0[0 a/" .;/]0/"3/
100/250{500/1,0

0725107257 100/-m010001

0/50A[5/50]

d.c.

Meg).

1,000V a.c.
500mA. 12 amp.
0/60/K/6 Meg./60
£8-87. Post pald.

HIOKI MODEL 750X
50,000 0.P.V

43 ranges 0-0- 3 to 1,200V d.c.
0-3 to 1,200V a.c.
0-30uA[300mA .
0-3K /30 meg ohms.

+17dB.
£8.97. Post 20p.

HT100B4 MULTI-METER

Features a.c.  corrent
ranges. 100,000 O.P.V,
Mirror  8cale.  Overload

protection.
0/0-5/2-5/ 10 / 50 /250 [ 500 }
1,000V d.c.
0/2-5/10/50/250/500/ 1,000V

a.c,
010/25014A/2-5/25/250MA[
10 amp. d.c.

10 amp. a.c. 0/20K/200K[2MEG/20 MEG,
—20 +62dB. 212-50, P. & P. 25p.

370 WTR MULTIMETER
Features  a.c.  current

ranges. 20,000 O.P.V.

0/0-5/2-5 /10 { 50 { 250/500/
1,000V d.c. L

0/2-5/10/50/250 /500{1,000V
a.c.

0[50#A/1/10/100m.\ /1/10

0/100mA[l/10 amp.

a.c.
0/ 5K /50K [ 500K [ SMEG l S0MEG.
—20 +62dB. 215, P. & P. 25p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 O.P.V.
A first class versatile in-
instrument manufactured in
U.8.8,R. to the highest
standards. Ranges: 2:5/10/
50/250/300/1,000V d.c. 23/
10/50/250/500/1,000V a.c,
D.c. current 100wA[1/10/
100mA/1A. Resistance
300 ohms/3/30/300K/3mQ.
Complete  with  batteries,
test leads, instructions and
sturdy steel carrying case.
OUR PRICE £5-97, P. & P. 2p.

Practical Electronics January

MODEL
20kQ/V d.c. 8kQ/V
a.c. Mirror scale.
0-6/3/12/30 /120 / 600V
d.c. 3/30/120/600V
50/6001.A/60/

10/100K/
Meg/10

£ MegQ .
—20 to +-1h«ll! M'D'?, P. & P.12p.

PL436

TMK MODEL TW-50K 46
ranges, mirror scale, JUK/V
3 D.c

JOOInA, a':. 10 amp. Resistance:
10K, 100K, 1 MEG, 10 MEG Q2.
Decibela: —20 to +81'3 «dB.
£8:50, P. & P. 17p.

MODEL
K228A

Taut band
suspension.
Overload pro-
tection.
Polarity re-
versing switch.
30,000 O.P.V:
0/0-5/25/15/
50/230{500/1,000/2,500Y d.c. 0/15/50/150/
500{1,000V a.c. 0/50uA[5{50/150{500mA/
3A d.c. 0/3K/300K/3meg. £8-85. Post 20p.

HIOKI MODEL 700X

100,000 O.P. \ Overload

protechon ror  scale.

0-3/0-6/1-2/1- u/3l6/1"/&0/60/

120/300/600/1,200V d.c.

1- 0/316112/30/60/1.;0/300/
00V a.

600/1,
1.;/30;1.-\/3/8/30/60/100/300mA
6/12  amp. d.c. 2K/[200K/
2 Meg[20 Meg ohm —"() to
+63dB. £13.50. P. & P.20p.

- MODEL C-7080 EN
Giant 8in mirror rcale.
20,000 O.P.V.

0/0 25/1/2-5{10/50}230/
1,000/3,000V d.c.0/2:5/10
150/250/1,000/5,000V a.c.
OIJOuAII/IOIIOOIoOOmA/
10 amp. d.c. 0/2K /200K
20 meg.

—20 to +50dB.

£13-95. Post 35op.

U4312 MULTIMETER
Extremely sturdy instrument
for general electrical use.
667 O.P.V.

0/0-3/1-5/ a/30/60/1¢0/300/
600[900V d.c. and 7
gl%i'sll 5{7+ 5/30/60/]00/300/
0/3001LA/1- .)I6/L)160/1.>0
600MA/1-5/6 amp. d.c.
0/1-5/6/15/60/150/600M A/
1-5/6 amp. a.c. 0/2000/3k/30k (3.
Knife edge pointer, mirror scale.

|
Accuracy
Complete
leads and

with sturdy metal carrying case,
instructions.

£9-80 plus P. & P. 25p.

1973

Checks true a.c. beta
infout. Checks Icbo.
Checks dlodes infout.

Checka  BCR,  etc.
Beta HL 10—500
L0 2—50
Icbo 0-5000uA.
220/240V a.c. operation. £17-50, Post 25p.

TE-20D RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
120 kHz-500 MHz on
G bands. Directly cali-
brated Variable R.F. at-
tenuator, audio ountput,
Xtal socket for calibra-
tion. 220/240V a.c. Brand
new withinstructions. 215.
Carr. 87!p. Size 140mm X
215mm X 170mm.

MODEL L-55 FET
V.0.M.
Input impedance 10
meg ohms. 0/0-3/1-2/6/
30/120/600V d.c. 0/3/12]
60/120/600V a.c. 0/ 1200 A
J120mA d.c. 0/1K/100K/
10 meg {100 meg ohms.
£15:97. Post 25p.

CI-5 PULSE OSCILLO-
SCOPE
For display of pulsed and
periodic waveforms in
electroniccircuits. VERT.
AMP. Bandwidth 10MHz.
Senaltwlty at 100kHz
a 0-1-23;
Bandwidth
Bensitivity at
100kHz, V RMS8/mm.
0:3-23; Pre-set triggered aweep 1-3,000usec.;
free running 20-200,000Hz in nine ranges.
Calibrator pips. 220mm X 360mm X
430mm. 115-230V a.c. operation.
£39. Carr paid.

V2
L

Ui
ok

TO-3 PORTABLE OSCILLOSCOPE

3intube, Y amp. Sensitivity
01V p-p/CM. Bandwidth

l-acps-l-aMHz. Tnput
imp. 2 meg  25pF X amp.
uemlth'lty 0-9v. p-p/CM

Bandwidth 1-5cps-800kHz.
Inputimp. 2ineg 0 20pF.
Time base. 3 ranges 10cps-
300kHz. S8ynchronisation.
Internal/external. Uluninated scale 140mn
X 213mm X 330mm.  Weight 1331b. 220/
240V a.c. Supplied brand new with hand-
hook. £40-00. Carr. 50p.

RUSSIAN CI-16 DOUBLE BEAX
08CIL OSCOPE

JMHz Pass Band,

arate Y1 and

amplifiers. Rectangular

3in x 4in C.R.T. Cali-

brated triggered sweep

from 0-2ufsec to 100

milti-sec per cm. Free |

running time base 50 (&

Hz-1MHz Bullt-in

time base calibrator and

amplitude calibrator.

Suppliéd complete with

all accessories and instruction manual.

£87. Carr. paid.

TE-16A  Transistorised
8ignal Generator. 5 ran-
ges 400k Hz—.
inexpenaive

for

Hz. An
instrument
the  handyman.

Operated on 9V battery.
Widc easy to read scale.
800kHz modulation.
32in x 3%in x 3}in.
q Complete with instruc-
tions and leads, £7-97. Post 25p.

TRANSISTORISED L.C.R. A.C.
HEASUR[IG BRIDGE
A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11-1 negN
ﬂ Rn.ngcq 1%
1

pH
"% C. 10[)F da 1110
. TURNS RATIO
6 Rangeq -t 1%%. Bridge
Opcrated from 9V
Attractive 2 tone
2in.  £20.

HENRYH 6 Ranges —
mFd, 6 Ranges t
1:1/1000-1:11100.
voltage at 1,000cps.
100 A. Meter indication.
metal case. Size Tlin X 3in X
P. & P.250.

MODEL TE1S GRID DIP
METER

Transistorised. Operates
as Grid Dip, Oscillator,
Absorption Wave Meter
and Oscillating Dctector.
Freqnency range 440kHz-
280MHz in 6 coils. 300uA
meter. 9V battery opera-
tion. 8ize 180mm x 80mm
X 40mm.
£12-50. Post 20p.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
8ine 18-200,000 Hz;
Bquare 18-50,000
Hz. Qutpnt max.
+10dB (10 K ohma)
‘ | Operation internal
s /| batterles.  Attrac-
tive 2-tone case
73in X Jin X 2in.
Price £17-50. Carr.
17p.

MODEL MG-100

19-220,000
Sine  Wave
100,000Hz.
Bquare Wave. Out-
ut Sine or Square
wave 10V. P. to P. Hize 180mm X %50mm x

90mi. Operation 220/240V a.c.
£217-50. Post 37p.
MODEL AT201
DECADE
ATTENUATOR
Frequency range
0-200kHz.
: Attennator0-1114B,
g w  0-1dB step.
- Impedance 600

ohms. Max. input power 30dBm.
Bize 180mm X 90min X Sonim.
£12-50. Post 37p.

TE—66 VALVE VOLTMETER

28 ranges. D.c. volts
3-1,500V  a.c. voits
-3-1,500V.  Resistance
up to 1,000 megohms,
200/240V  a.c. opera-
tion. Complete with
probe and instructions.
£17-50. P. & P. 30p.
Additional probes a\all-
able: R.F. £2.12;
£2-50,

MODEL U431l SUB-STANDARD
MULTI-RANGE VOLT AMMETER
Senaitivity 830 ohms/Volt
a.c. and d.c. Aceuracy 0°56%
d.c. 1% a.c. Bcale length
1685mmn.
0/300/7501A/1-5{3/7°5/15/30/
75/150/300/750mA{1-5/3/7->
amp.d,c.0/3{7- 0/10/301701150'
300/750mA /1-5/3/7-8
p. ac 0/7»/1.)0/300[
nV{1-5/3/7-5/15/30f
75{150{300/750V d.c. 0f

750mV{1-3/3{7-5/15/30/
7534150/300/750V a.c.
Automatic cut out. Sup-
ptied complete with test leads, manual and
test certificates. £49. Tost 50p.

G. W. SMITH
& CO. (RADIO) LTD.

Also see opposite page
and next two pages




UNR-30
RECEIVER

4 Bands covering 500kHz-30MHz. BFO.
Built-in Speaker 220/240V a.c. Brand new
with instructions. £15-75. Carr. !

UR-1A SOLID STATE COMMUNICATION |
RECEIVE

4 Bands covering 530kHz-30MHz. RET.
8 Meter. Variable BFO for 88B, Built-in
8peaket, Bandspread, Sensitivity Control.
220/240V a.c. or 12V d.c. 1"’|nx~limx Tin.
Brand new with instructions. £25. Carr. 37p.

igWOOD €X203 COMMUNICATION

00006000,

8olid state. Coverage on & bands 200-4:0
kHz and 065 to 30MHz. Iliuminated slide
rule dial. Bandspreal. Aerial tuning. BFO,
AVC, ANL, 8" meter. AM/CW/38B. Inte-
grated speaker and phone socket. Operation
220/240V a.c. or 12V d.c. Size 325 X 266 X 150
mm. Complete with instructions and cireuit.
£28-50. Carr. 50p.

LAFAYETTE HA-600 SOLID STATE
RECEIVER

General coverage
150-400kHz, 550
kliz-30MHz. FET
front end. 2 mech.
filters, product
detector, variable
BFO, noise limi-
ter. 8 Meter, Bandspread. RF Gain. 15inx
94in x 8}in. 18ibs. 220/240V a.c. or 12V d.c:
Brand new with inatructions. £50. Carr. 50p.

RECEIVER

4 band cover
ing 500kHz
30MHz  con-
tinuous and electrical bandspread on
10, 15, 20. 40 and 80 metres. 8 valve
plus 7 diode circuit. 4/8 ohm output and
phone jack. S§B-CW. ANL. Variable BFO.
B8 meter. 8ep. bandspread dial. IF frequency
455kHz. Audio output 1-:5W. Variable RF
and AF gain controls 115/230V a.c. Size
7in X 13in x 10in with instruction manual.
249-50. Carr. paid.

EMI LOUDSPEAKERS

Model 330. 13inx8in with
single tweeter/crossover, 20-
20,000Hz. 15W RMS. Available
or 15 ohms. £7:25 each.
P. & P. 37p.
Model 450. 13in x 8in with twin
tweeter/crossover. 55-13,000Hz.
SW RMS. Available 8 or 15
ohms. £3-62 each. P. & P. 23p.

HONEYWELL
DIGITAL
VOL%'SHETER

Can be panel or |}
bench mounted.
Basic meter 1nea-
sures 1V d.c. but
can be used to measure a wide range of a.c.
and d.c. volt, current and ohma with optional
plug in cards. S8pecification: Accuracy:
+02, 41 digit. Resolution: lmV. Number
of digits: 3 plus fourth overrange digit.
Overrange: 1009% (up to 1-999). Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
4ing, full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles). Input power:
110-230V a.c. 5O/60 cycles. Overall size:
54inx2H#Inx8 in. AVAILABLE BRAND
NEW AND FULLY GUARANTEED.
28550, Carr. 50p.
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Project 60
Package
offers.

AKAI BARGAINS

SUPER MONEY
SAVING OFFERS—BUY
NOW WHILE STOCKS LAST!
ALL BRAND NEW AND

FULLY GUARANTEED

(:XCH0 Cassette Rec. £82-25
GXC40D Cassette Deck £66-95
GXC40T Cassette/Receiver £123-95
GXC45D Cassette Deck £95-85
(:XC46D Cassette Deck £103-50
GXC60D Cassette Deck £111-25
GXCH5D Cassette Deck £110-25
C835D Cassette Deck £59-50
AA6200 Receiver £74-95
AA6300 Receiver £82-50
AAB600 Receiver £108-00
AAB500 Receiver . £175-00
ADM11 Microphones (Pai r) £7-50

Carriace 50p extra (recorders and decks 75p).

2X 230 amplifier, u(e(eu 60 pre-amp, PZ5 { 1721 Tape Rec. 273-95
power aupply. £15-85. Carr. 37p. Or with | X5000 Tape Rec. £09-85
PZ6 power supply. 218:00. Carr. 37p. | GX365 Tape Rec. £327-00
2% Z50 anplifier, stereo 60 pre-amp, PZ8 | 4000D Tape Deck £61-50
power supply. £20-25. Carr. 37p. 4000DS Tape Deck £73-05
Transformer for PZ8. £2-97 extra. X 200D Tape Deck £99-95
Add to any of the above £4:45 for active | GX290D Tape Deck £184-95
filter unit and £13-00 for pair of Q16 speakers. | GX280D Tape Deck X 224940
All other 8inclair products in stock. X 18008D Tape/8 track Rec. £101-95
2000 amp. £21-95. Carr. 37p.; 3000.amp. | X20008D Tape/Cas/8 Rec. . £223-30
£28-50. Carr. 37p.: Neoteric Amp. £43-95. | CR81 8 track Rec. £280-95
Carr. 37p. 1C12. £1°.80. P. & P. 10p. CRB1D 8 track Rec. £65-95
NEW PROJECT 605—£2097. Carr. 37p. LCRBIT 8 track/Receiver 211890
R808S 8 track system £145-00
WHARFEDALE MID-RANGE HI-FI URITS U850 Cassette Rec. £78-00
As used in world famous ’850D Cassette Deck £74-85
syatern. oin  dia. Impedance
4/8 ohms. High flux ceramic

magnet. 20 RMS. Brand new
£1-50. Carr. 37p.

SPECIAL OFFER!
GOODMANS
AXIOM 301

Hi-Fi 12in 20W twin cone fui
rangc speaker. 30-16,000Hz.
16,500 gauss. 8 ohm imped-
ance. Brand new and hoxed. §
(List price £21:72). OUR §
PRICE £12-50 each.Carr. 50p.

EA.41 REVERBERATION
MPLIFIER

Self contained, transistor-
ised, battery operated.
8imply plug in micro-
phone, guitar, etc., and
output into your ampli-
fier. Volume control,
depth of reverberation control.
walnut cabinet. 7}inX3inx4}in.
P. & P. 15p

Beautiful
£25-07.

SPECIAL OFFER!
ROTEL RH700
STEREO
HEADPHONES
20-20,000Hz. 8-16 ohn. (List
£995). OUR PRICE 2675,
P. & I 25p.

SPECIAL OFFER!
STEREO
SPEAKERS

Matched pair of stereo
bookshelf speakera. De-
luxe teak veneered finlsh.
Size: 14)in X 9inX7}in.
8 ohms. 8W RMS.
16W  peak. Complete
with DIN lead. £12-85.
Carr. 50p.

HA-10 STEREOQ
HEADPHONE
AMPLIFIER

All wilicon  trane-
istor amplifier oper-
ates from magnetic,
ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
controls for each channel. Operates from 9V
battery. Inputs JMU/100MU. Output G0MW.
£597. P. & P. 1ip.

SPECIAL PURCHASE !

NEAT G30] STATIC
BALANCE PICK-UP ARMS

S
Identical specification to NEAT G30 arm
but with two-tone chrome and black finish.
Complete with head shell, pick-up rest and
plug in phono leads. BRAND NEW—

FULLY GUARANTEED.
ONLY £8.95. P. & P. 25p.

p—

ARF-300 AF/RF
‘{BIGNAL GENERATOR

GENUINE BARGAIN!

KOSS 8P.3XC
STEREO
HEADPHONES
Response
10-15,000Hz.
Impedance -6 ohmas.
Brand new.

Boxed and fully g'teed
(List £9-50). OUR
PRICE £8-50.

P. & P. 25p.

1021 STEREO
LISTENING
STATION

For balancing and
gain selection of
loudspeakers with
additional facility

for stereo headphone
switching. 2 gain
controls, spcaker on-off slide awitch; stereo
headphone sockets. 6inx4inx2}in. £2-25.
P. & P. 15p.

MP7 MIXER PREAMPLIFIER
3 nicrophone in-
puts each  with
individual gain
controla  enabling

— complete mixing
tacilities. Battery operated. 9}in x 3in X 3in.
Inputs Mics: 3x3mV 50K: 2x3mV 600
ohm. Phono nieg. 4mV 30K. Phono ceramic
1060mV 1 meg. Output 250mV 100K.

£8:97. P. & P. 20p.

TE-1035 STEREO

HEADPHOKES
Low cost high perlorm-
ance stereo headphones.
Foam rubber ear cups.
Adjustable head-band.
8 ohm impedance. 25—
18,000Hz. With lead and
stereo jack plug. ONLY
£1-97. P. & P. 12p.

NEW GARRARD
MODULES

Popular range of Garrard decks
with Shure cartridge fitted in
deluxe plinth  with  hinged lid.
Our
Price
8P23 111 Module/M75-6 £23-50
AP76 Module/M75-6 £33-80
AP96 Module/M75-6 o £38-75
Zero 1008 Module/MY3E £52-60

Carr. 50p extra any item.

All transistorised,
[ully portable. AF sine wave
18 Hz to 220 KHz. AF
square wave 18 Hz to 100
KHz. OQutput sine/square

10v. P-P. RF 100 KHz to
200 MHz. Output lv. maxi-

mum. Operation 220/240v.
AC. Complete with instruce
tions and leade. £20-95. Post
30p.

HOSIDEN DH-08§ DE-LUXE STEREO

HEADPHONES

Features uniqie mech-

anical 2 way units and

ftted adjustable level,

controls. 8 ohm im-

pedance 20-20,000cps

Complete with spring

lead & stereo jack plug
£2797. P. & P. 12p.

Practical Electronics

DOLBY SYSTEM NOISE
REDUCTION UNIT

i
oA B e

Imprmes the performance of cassette and

1 recordera. Red tape hisa
by SmIB at 600Hz, 6dB at 1200Hz and 10dB
for all frequencies above 3000Hz. Controls for
input levels and noise reduction on record and

replay. 2 meters for Dolby level. Off tape

monitoring. Frequency response: 20Hz to

15kHz+4-14B 19kHz—-35dB. S8ize 15}inXx

8in X 3tin. A.c. 200/200V.

OUR .

PRICE 32 50 Carr. 50p.

HOSIDEN DHO-2§ STEREO HEADPHONES
‘Wonderful value
and excellent per-
formance combined.
Adjustable head-
band. & ohm im-
pedance. 20-12,000
cps. Complete with
lead and plug.

ONLY £237. P.& P.
12p.

TAPE
CASSETTES

Low Noise
in Library
cases.
C60
ce0
cl20

10 for £82-35
10 for £8-30
10 for £4-20
Tape Head Cleaner 30p each. P. & P. 10p
extra.

3 for 76p.
3 for £1-06
3 for £1-35

SPECIAL PURCHASE! LEAK MINI-
= SANDWICH

SPEAKERS

Brand new and (ully
guaranteed. 8

ohm. Teak ﬂmsh
(Rec. list £59-50 pr.)
OUR PRICE £39-50 pr.
Carr. £1-00

* TBANSISTORISEI% FM TUNER

*

TRANSISTOR
HIGH QUALITY
TUNER, 8IZE
ONLY 6inx4inx

Y Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates on 9V battery. Coverage
88-108MHz. Ready built ready for use. Fan-
taatic value for money. £6-37. P. & P.12p.
SBtereo muttiplex adaptors £4-97.

TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCE HEADSET
Bensitive, soft earpads,
adjustable headband.
Magnetic, impedance
2,600 ohms.

£1-97. P. & P. 15p.

G. W. SMITH
& CO. (RADIO) LTD.

Also see previous pages
and opposite page
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FANTASTIC OFFER!

NIKKO
TRMS0
STEREO
AMPLIFIER

174 17W r.m.s. stereo amplifier with inputs for Magnetic and
Crystal phono, Tuner, Tape, Aux and Tape Monitor. Outputs for
two paits of stereo speakers and tape. Btereo headphone socket.
Full range of controls including loudness control, scratch filter,

ete. Size 13in x 9}in X 3Yin.
Unrepeatable offer —limited atocks!

List price £39-50
OUR PRICE

£39'95

Carriage J0p

SAVE UP TO
3349, OR MORE

SEND S.A.E. FOR FULL
"BISCOUNT PRICE LISTS
AND PACKAGE OFFERS !

HI-FI EQUIPMENT

WHARFEDALE
LINTON SYSTEM

Wharfedale Linton Awmpiifier, Linton Turn-
table, pair of Linton 2 apeakers and all leads.

LEAK DELTA 30
SYSTEM

PN

'
Leak Delta 30 stereo amplifier, Goldring
GL75, plinth, cover and G800 cartridge.
Pair of Leak 150 speakers and all leads.

Shice £105 Garrand |OURL £120050 RS
TELETON CRIOT/RG42 TELETON F2300
sY

TE

Teleton AM/FM  4+4+4W stereo tuner
amplifier, Garrard 2025 T/C, plinth and
cover, stereo cartridge, pair of matching
speakers and all leads.

o £3550 o

PRICE

SYSTEM

Teleton F2300 AM/FM. 7+ 7W stereo tuner
amplifier, Garrard 8P25 III or BSR MP60,
plinth and cover, 9TAHCD cartridge, pair of
Stereosound Deluxe speakers and all leads.

S £59-95

PRICE

AMSTRAD 8000 Il
SYSTEM

Amstrad 8000 II 7+47W amplifier. (farrard
8P25 111 or BSR MP60, plinth and cover,
Goldring G800 cartridge, pair of Apollo
speakers and all leads.

ol £4825

Amplifier only, £14-50. Carr. 50p.

Carr.
£1

TELETON SAQ206B

Carr. an
Ins. 81'5&}

SAVE £££'s
MPHILIPS GA308
TRANSCRIPTION
TURNTABLE

2 speeds 333 and
45 r.p.m. Light-
weight tubular ©
counterbalanced
Rarm. Belt driven
low speed syn-
chronous motor.
Viscous damped
pick-up lift/
lower device.
Complete with
teak plinth and hinged

cover.
GA308 less cartridge (list £36:55)
OUR PRICE £24:50. P. & P. 50p.

GA308 PU with GP400 stereo
magnetic  cartridge  (list £47-65)
OUR PRICE £29-95. P. & P. 50p.
LYMITED NUMBER ONLY!

LEAK
BARGAINS!
_

e @ seaes ° |
LIMITED OFFER!

RECORD DECKS
(P. & P. 50p)

SYSTEM ALL STOCKS BRAND NEW
e AND GUARANTEED
Delta 30 .. .. .. £4595
Delta 70 £55-95
Delta FM .. £53-95
Delta AM/FM £65-95
Delta 75 . £125-00
e Leak 150 pair £36-95
Teleton SAQ206B 8+8W amplifier, Garrard t::t %(5)8 B:cl;x ag gggg(s)

8P25 1II or B8R MP60, plinth and cover,
Goldring (800 cartridge, pair of Apollo
speakers and all leads.

Pt £55-95

PRICE
Amplifier oniy, £28-86. Carr. 50p.

P. & P. 50p extra each item.

ROTEL BARGAINS !

ALL BRAND NEW AND GUARANTEED

Carr.
£1-50

MW/LW

CAR RADIO
Fully transistorised, dual waveband. Size
63in'x 43in X 2in. 12V d.c. Neg. or pos. earth.
Complete with fixing kit, speaker and leads.

£7-50

P R
[, s - & |

ONLY Post 20p

SUPER BARGAIN!

8-TRACK CAR STEREO
TAPE PLAYER

@ oo =

Tone, volume and balance controls. Track
selector. Complete with matched pair of
stereo speakers, connections and fittings.

£15-95

ONLY Post 30p

G.W.SMITH & CO(Radio)LTD

Personal Callers Welcome -All Branches Open 9-6 Mon. to Sat.

Practical Electronics

RA210 Amp. £23-35
RA310 Amp. £34-95
RA610 Amp. £48-25
RX150 Receiver £48-95
RX200 Receiver .. £60-95
RX400 Receiver .. .. £7095

B.S.R. TD8S 8-TRACK
STEREO TAPE PLAYER DECK

Integrated preamps (output 125mV)
to feed into any stereo amplifier.
Automatic and manual programme
selector. 4 pole synchronous motor.

P. & P. 50p extra any item.

EAGLE TSA.150 STEREO
AMPLIFIER

210/240V a.c.
OUR PRICE
Carr. 37p

Housed in attractive Teak cabinet.
7-5+7-5 watts rms. Switched inputs
for Mag. Cer. tape, tuner, bass,
reble, volume, balance controls.
eadphone socket. Qutput for main
or remotespeakers. List price £29-60.
OUR PRICE £16-50.
Carr, and Ins. 50p.

£16:25

CREDIT TERMS FOR CALLERS
ACCESS & BARCLAYCARD
WELCOME

10 TOTTENHAM CT. RD. LONDON, W.1

27 TOTTENHAM CT. RD. LONDON, W.1
257/2658 TOTTENHAM CT. RD. LONDON, W.1
3 LISLE STREET, LONDON, W.C.2

34 LISLE STREET, LONDON, W.C.2

311 EDGWARE ROAD, LONDON, W.2

January 1973

BSR McDONALD
C129 Mono 26-50
137 18-
MP60 2975
810 21265
810 1- GOLDRING
210/TPD3 2875 GL69/2 21850
MP60/G800 81295 GL72 £20-95
MP60/TPD1 £16-05 GL72/P 22750
MP60/TPD1/ Plinth 69/72  £7-02
G800 £19-50 LID 72 £3-25
MP60/TPD2 214-8%5 GL75 £26-95
610/TPD1  £1895 GL75P 23525
510/TPD1  £17-85 Plinth 75 £7-35
HT 70 21399 LID 75 £3-60
HT70/G800  £17-25 G99 £19-25
HT70/TPD1 22085 GL8SP/C  £56-95
HT70/TPDI LID 85 £4-95
Slgfi,olq o 22390 G1l01P/C £20-50
in
Cover LEAK
CONNOISSEUR Delta £52:50
BD1 Kit 21090
BDI Chassls  £1860 gy SEEL o0
Bfl{h/s{;}g/ 3310 MBI Plinth
BD2/8AUY/ and Cover  £8-50
Chassls  #26:75 PHILIPS
BD2/SAU2/ GA103 £16:95
Plinth/C  £3385 GA180 22980
GARRARD GA308 Teak £24-50
2025 T/C GA308
Stereo 28-50 P.U. Teak £29-95
40B Stereo ’gs-g GA212 25675
ey PIONEER
8P25111/
M75- 21595 PL12D £338-95
8P25 111 Module/ PLI15C £51-35
M75-6 22350 PLA3S £82-65
SL65B 21375 PL30 £111-8%
APT6 21705 PLAID £2118-50
'AP76 Module/ PL61 £119-85
M75-6 ‘80 rHORENS
8L72B 22195 TDIoII 26650
8L95B £32-85 TD125AB IT 299-96
401 225-95 6-95
TX25 [
ZERO 100A £38:95 .95
TD160C 256
ZERO 1008 23895 TD150 228-95
ZERO 1008 TDI50A II  £35-95
Mod/M93-E 25260 TD150AB I1 £39-95

AP98 Module/
75-8

GOODMANS
TD100 Tesk £55-95
TD100 White 25825

TD150 Plinth 2380
TX11 £3-60

WHARFEDALE
Linton £2695

PLINTHS AND COVERS

(P. & P. 50p)

Budget BP25, ete.

Budget 8P25 Play on
Budget AP76{Zero 1008

Budget B.8.R.
SME 2000 System

£3-20
£4-80
24-50
£3-25
£34:50

RECORD DECK PACKAGES (P. & P. 50p)

Decks supplied with
stereo cartridge
ready wired in
plinth with cover.
GARRARD
2025TC/9TAHCD
8P25 III/9TAHCD
8P25 111/G800
8P25 I1I/M75-6
8P25 I1I/M44-7
8P25 III/M44-E
8P25 III/M56F
AP76/G800
AP76/M75-6
AP76/MGSE
AP78/MISEJ
AP76/G800E
AP76/M44E
AP7T6/M75ED
B.8.R. McDONALD
MP60/G800
MP60/M44-7
MP60/M44-E
GOLDRING
GL72{G800
GL75/G800
GL75/G800E

01-637 2232

: 01-636 3715
el: 01-580 0670
2l: 01-437 8204
el: 01-437 9155
01-262 0387

All Msil Orders to—
11.12, Paddington Graen

London, W..
Tel: 01-262 8582
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JAMES

COT

SALE OF SURPLUS ELECTRONIC EQUIPMENT

The following items are available for immediate delivery
at very competitive prices—

SCANNING ALARM {NDICATOR

Can ba used tor Automatic Monitoring of All Types of Test
Points (Up to 25)
Incorporates. Auto and Manual Fecilities
Nummated Digital Input Identification
Double Pole Gold Plated Contacts on Unr-
selectors ==
Units Supplied Untested Less Indicating Meter. Price £25 00
Carriage and insurance (U.X. only) £1 50

DOSIMETER CHARGING UNIT TYPE 200

PORTABLE INSTRUMENTS USED TO CHARAGE QUARTZ FIBRE TYPE POCKET
/DOSIMETER TO ZERQ. SUITABLE FOR USE WITH ALL
STANDARD TYPES OF QUARTZ FIBRE DOSIMETERS
HAVING A MAXIMUM OUTSIDE CHARGING END
OIAMETER OF 0-805IN, TELEPHONE TYPE A C. AND
GENERATOR. THE OUTPUT OF WHICH IS RECTIFIED
AND CHARGES UP A RESERVOIR CAPACITOR TO AMAXI-
MUM POTENTIAL OF ABOUT 300 VOLTS D.C. SUPPLIED
LESS GENERATOR HANDLES. PRICE £t 50. P. 8 P 20p

SEALED RELAYS (NATO APPROVED)

GEC 4 pole c/o 24V 670 ohm. GEC 2 pols on/oHt 24V 670 ohm. GEC 2 pole c/o
65V 5.000 ohm. STC 2 pole c/o 12V 170 ol

Price sach 75p. P & P 10p

PC102 Supply voltage 220-250V ac. Output voltages
21 Volts d.c. at 330MA
21 Voits a.c at 540MA

NEWMARKET TRANSISTORS

NKT351 73p | NxT12329  27p | 2n2222 18p | NXT218 23p
NKT352 25p | NKT12429 27p | NKT12 J0p | NXT221 0p
NKT406 80p | NKT13329 27p | NKT72 280 | NKT222 8p
NKT420 £1.80 | NKT13420 27p | NKT73 NKT223 2%

NKT224

2% 17p
20p | BSY95A 10p
2N687 13p

e
15p

NKT10418 17p 2N918 28p NKT214 21 NKT301 70p
NKT10439 25p 2N930 22p NKT215 190 NKT302 85p
NKT10519 20p 2N1990 22p NKT217 NKT303 T0p

S.T.C. RELAYS—BRAND NEW

NOMI NAL | COIL
COl RESISTANCE
(OHMS)

CONTACT
TYPE FORM

4 CHANGEOVER
4 CHANGEOVER

VOLYAGE

6V d.c
48v.d.c

52
2.500

CONTACT COoIL SWITCHING
TYPE FORM VOLTAGE CURRENT
SL7222212 3 Pole on/oft 12V a.c. 10A at 440V a.c
SL7622715 2 Pola C/O Vac 10A at 440V a.c

CONTACT COoiL coiL PRICE
TYPE FOAM VOLTAGE | RESISTANCE | EACH
SP13372 | Single Pole C/O 6Vd.c. 140 ohm 0 &0
£P13366 | Single Pote C/O | 12V dc 350 ohm £0 40
113010 Single Polte C/O 18v d.c 875 ohm £0- 40

UNISELECTOR SWITCHES

6 bank 25 way. 75 coil 50V d.c. operation
Mounted on Modular Type Chassis with iront
pane! contalning 20 illuminated Push Button

wired for ;
peey Price €18
P &P £0 55

AUTOMATIC CYCLER UNIT
This unit generates stepping pulses (50V d.c.) at Intervals of 6 pulses per min
to 120 pulses per min —continucusiy variable. n be used for Automatic

Stepping of one or more uniselector switches shown above Price £12 50
P &P £0 45

NEWMARKET PACKAGED AUDIO AMPLIFIER

PC1 150mwW Audic Amplifier Price £1:00 each. P. & P €0 10
PC10 Magnetic repiay head amplifier supply voluga 8V d.c. Input impedance 150
e £0-90 each. P. & P £0-10

POST & PACKING OVER f2—FREE. OVER
£1 AND UNDER f2—15p. UNDER 1—10p
UNLESS SPECIFICALLY MENTIONED.

P. & P. UK. ONLY

WE HAVE A LARGE RANGE OF CAPACITORS
AND RESISTORS. PLEASE SEND A STAMPED
AND ADORESSED FOOLSCAP ENVELOPE
FOR YOUR CATALOGUE

JAMES SCOTT (ELECTRONIC ENGINEERING) LIMITED
CARNTYNE INDUSTRIAL ESTATE, GLASGOW G32 6AB
TEL: 041-778 4206

12

JERMYN

Part No. “%
33 Watt Audio mplifier PA263  £1.75 1£1.50
with p.c.b. ——
SCR1.6amp25volt. Céu A7 14
TO05
p 1 riac 15amp 400 volt PT415  £2.36 £1.00
press fit

B
Mountedintoisolated PT415/1057 £2.90 [ £1.45
heat sink 45 =

Transistor Gen. 2N2926 .10 .06,
MPurpose (hfe 55-110) Red L b
Photo Darlington 2N5777 .26 A2
Zener Diode 152120A 13 | .07

12 volt400 mW5%

All prices subjectto

15p handling
Postand packing.

. Pp @

4th Edition
SCR MANUAL
HALF PRICE offer £1

Jermynindustries

10Vestry Estate Sevenoaks
Kent

Iftotal orderis below

x £1.00 add 25%
¥

NEW LIGHT SENSITIVE SWITCHES

WO NEW LITE-IC’s.
COMPLETE LIGHT SWITCHES
CONSISTING OF
PHOTODETECTOR 4+ AMPLIFIER
+TRIGGER 4+ DRIVER—AIl in a
single 4mm, dia. can.

NEW FEATURES: WIDER
VOLTAGE SUPPLY RANGE-—
2 LIV to 20V

3 20V to 30V
HIGHER OUTPUT CURRENT
DRIVE—to 40mA.

APPLICATIONS INCLUDE: Relay, Triac or Logic Drive, Automatic
Light Switchin, 5 and Door Control. Beam/Break Detection—Burglar
Alarm, Batch Counting and Code Reading.

PRICE ONLY 95p each with full operatmg instructions. 10 off for
809 each Postage l’ree m the U K P.O./CHEQUES made payable to

I.IYE IB ELBI]N SUMMERFIELI] THE BRESBENT WEST WITTERING,'SUSSEX

LOW COST BRIDGE RECTIFIERS

DC output Type Nos.
Amps Volts
10 60 PM7A1
125 PM7A2
when 250 PM7A4
mounted 37[5 PM7A6
15 60 PM7A1Q
125 PM7A2Q
when 250 PM7A4Q
mounted 375 PM7A6Q AVAILABLEEX STOCK
AMP tags electrically isolated from
mounting bracket. Mount them on a  SEMICONDUCTORS

AEl Semiconductors Limited
Carhotme Road Lincoln

chassis, the equipment box, trans-
former housing etc.
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20HZ to 200KHZ SINE WAVE
2HZ to 20MHZ SOLID STATE BEAM GENERATOR

SWITCH
in four ranges. Wein bridge oscillator, thermistor

Completely assembled P.C. Board, ready to use on
any standard commercial oscilloscope. Size 4%in ::tglr)r:lpI?:SeIya?spsgfr:lglidc%néroLo:Yd P:::d;iopizt

x 3fin, £9-25 each. P & P 25p. Completely
encased with attenuators and BNC connectors @ I5.V S GEIRe ), Do gach P e
25p. Sine and Square Wave version of above,

£25 edch. £6-85 each. P & P 25p.
k—

TRANSISTOR INVERTOR MODERN INSTRUMENTS CASES
12V to I-5kV 2 MA AC. All aluminium construction, etched chassis with removable blue

Size [$in X 24in x 4in. | o0
ONLY £295 each. P & P /7‘ '
Small case
Size 41in wide, I§in high, 4}in

Large case
Size 8in wide, 3in high, 74in

I

deep. Price £1-87 each. P & P

25p.
1

ine Wave Generator will fit the

L, 25p.

deep ‘with 2 posmon tilted
hinged rest, 95p each. P & P
15

The advertised Beam Switch and
smaller case.

STABILISED POWER
UNIT

For BC 221 Frequency meter.
Slide-in and connect. ONLY

£3-75 each. P & P 75p. _— e et
LARGE RANGE OF WOBBULATOR
. OSCILLOSCOPES For displaying response of 10-7MHZ (FM receiver i.F.'s) and 30-

40MHZ (TV LF. alignment). Requires 63V AC and any general
ALWAYS AVAILABLE purpose oscilloscope. Instructions supplied. Completely assembled

WRITE FOR LISTS P.C. Board, £9 each. P & P 25p.

CLEARANCE SALE OF ELECTRONIC EQUIPMENT—CALL AND SEE WHAT MUST GO

CHILTMEAD | D)

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605/65916
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w07/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONIGS

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

Learn basic Radio and Electronics at home—the fast, modern way.
Give yoursell essential technical “know-how”—like reading circuits,
assembling standard components, experimenting, bulldmg—qulckly and
without effort, and enjoy every moment. B.LE.T.s simplified study
method and the remarkable TECHNATRON Self-Build Outfit take the
mystery out of the subject, making learning easy and interesting.

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

ey
—p
Ny
P
7,

- I"A':; A BAND

" OUR PRICE

+40p P. & P. £1 0'50

THIS NEW 1872 RADIO. No less than
3 VHF BAKDS. Picks up Alrcraft Trans-
missions, Pop Pirates, Taxis, Ambulances, Local
Radio, Continental |nd all BBC VHPF Stations plus
sscinating Puoblic Service Transmissions we are not allowed to
mention! Even TV sound in certain areas. PLUS A SPECIAL
WEATHERBAND. Frequency ranges: MW540-1800kHz, FM88-108MHz,
Afrband 108-145 MHz, VHF 145-175 MHz, 23 semiconductors—12 tran-
INUICATUR sistors, 11 diodes and thermistors. Automatic frequency control.3lin
telescopic aerial. Runa off mains a.c. 230/260V or off 4 Ull batteries, or

use re-chargeable nickel alkali cell. Finished in strong leather grained case with

carrying handle. Approx. size 10fin X 6}inx 3}in. Written guarantee. Special
magnetic ear-piece for personal listening, dry batteries iree. EURRY! Llimited
quantity only from Sonic Sound.
OUR . Tune into the world with this amasing
PRICE communications receiver. A truly exceptional
unit in performance and looks-—leatherette
+50r) P. & P. with Stalnless steel trim. Looks good any-

where. Use either as a portable
with atandard batteries or plug it
dlrectly into 220-240V domestic
mains supply. 14 transistors;
9 dlodes; 1 thermistor. Internal
ferrite rod antenna plus telescopic
aerial. Separate tone, volume and
tuning controls with push-button
selectors for the 8 WAVEBANDS.

AKD WORLD
MAP & TIME

... and what’'s more, you will
understand exactly what you are
doing. The TECHNATRON
Qutfit contains everything you
need, from tools to transistors—
even a versatile’Multimeter which
we teach you to use.  All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,

A l}4-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.LE.T.
has a fine range of clourses up to

(5)

ZONE DIAL
personal
ranges:

MHz,  Aircratt

guaranteed.

Complete with Hi-Fl earphone for
listening.
Long wave 150-350 kHz.
Medium 353-1605 kHz. Marine 1-8-4-5 MHz.
Short Wave 12-24 MHz.
108-135
SERVICE BAKNDS 135-174 MHz.
: N.B. The Ministry of Post &
Telecommunicalions has pointed out that alicence (not generally availadle (o the public)
is required for reception of transmissions by Fire Brigade, Aireraft, Shipping, efc.

SON'( SOUND (Dept PEB), 372 EDGWARE ROAD

TFrequency

FM/VHF 88-108
MHz, PUBLIC
Fully

City and Guilds standards.
Specialist Booklet

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

SO you cin use it again and again.

You LEARN—but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build—and it’'s a good one—-is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating ‘as any
ipobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

Dept. BD49. ALDERMASTON COURT, READING RG7 4PF

Accredited by the Council for the Acereditation of Correapondence Colleges.

AME
(BLOCK CAPITALS)
ADDRESS

SUBJECT OF INTEREST

r

---——--------_--J

14

N, W.2, Tel. 01-723 0094

S@ Aupio LTD.

CIHGI’I wolcome Mon. to Sat. 8 a.m.-6 p.m.

Save on FERRANTI

Fully guaranteed .

All devices Tap grade Brand new.

* DIODES *

Z5120
Z512

Z5122
Z5123
Z5124
Z5140
Z514)

Z5142
25170
2517

z5172
25174
25176
25178
25270
Z5271
25272
25274

* ZENERS *

KSO30A
KSQ33A
KSQ36A
KSQ39A
KSO43A
KSQ47 A
KSOSIA
KSO056A
KS062A
KS068A
KSQ07SA
KS082A
KSO91A
KSI00A
KSI10A
KSI20A
KSI30A

BFSS9

BFS60

BFSé1

BFS96

BFS97

BFS98

ZTXI107
ZTX108
ZTX109
ZTX114
ZTX212
ZTX213
ZTX214
ZTX300
ZTX301
ZTX302
ZTX303
ZTX304
ZTX310
ZTX3!1

ZTX313
ZTX314
ZT X320
ZTX330
ZT X331
ZTX382
ZT X383
ZTX384
ZT X450
ZTX451
ZTX500
ZT X501
ZT X502
ZTX503
ZTX504
ZTX510
ZTX530
ZTXS531
ZTX550
ZTX55t 25276 KS|50A
ZTX312 2N3055 65p ZS278 33p KSI80A

MOTOROLA. MJE295S, £1-06; MIE305S, 65p; 2N4444, £2.25.
R.C.A. CA3075, £1.35; CA3090Q, £4-30.
GEMINI TUNER. Full set of semiconductors, £7-60.

P.E. ELECTRONIC PIANO—SPECIAL BULK PRICES!
350 ZS170, £20; 110 ZTX300, £9-50; 24 ZN7474E, £14.40; |4
KSQ047A, £2.30; ZT3055, 65p each; ZT3053, 16p each.

We c¢an supply all Ferranti semiconductor devices used in this
inscrument.

Postage and packing 10p.
data.

WE CAN SUPPLY ANY FERRANTI DEVICE.

quotation.
WE SELL ONLY THE BEST

DAVIAN ELECTRONICS
PO BOX 38 ,OLDHAM, LANCS. OL2 6XJ.

Free over £2. Send S.A.E. for Ferranti

Send S.A.E. for
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I.L.P. (Electronics) Ltd

over recent years.

THE HY41
The HYA41 supersedes the popular HY40 introduced by ILF’_ Ias§ year This highly improved
'LP module achieves true High Fidelity with a dramatic reduction in vdnstortluon {typicatly 0.05% at
v\’ Powsr Pack | 1KHz into 8 ohms'} and is electronically and mechanically compatibte with the HY40
| TP e . With this important improvement the HY41 retains ali of the quality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mqunnngs and comprehensive
123456718 | manual are included in the basic kit. No further components are rgqunred to construct a complete
.W/ power amplifier of extremely high performance »suffimently versatile to provide power not merely
1 $41 for Hi-Fi but also for public address systems and industry. o )
- The free manual gives a full circuit diagram of the HY41 and its various applications including
C ' a complete stereo amplifier.
> o Like its predecessor the HY41 is based on conventional and proven circuit techniques developed
ey
é’ ﬁ a OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts
#

R.M.S. continuous.
LOAD IMPEDANCE: 4-16 ohms
INPUT IMPEDANCE: 30K ohms at 1KHz.
VOLTAGE GAIN: 30db at 1KHz

TOTAL HARMONIC DISTORTION: less than 0.15% (typicat 0.05% )
at 1KHz.

FREQUENCY RESPONSE: 5Hz—50KHz + 1db.

SUPPLY VOLTAGE: + 22.5volts D.C

SUPPLY CURRENT: 0.8 amps maximum.

PHICE: inc. comprehensive manual, P.C. board, five extra components and P. & P
MONO: £4.90 STEREO: £9.80

UNIQUE HYBRID PRE-AMPLIFIER

The HY5 has rapidly established a position in the WORLD as the sole hybrid
pre-amplifier to contain all feedback and equalization networks within an integrated
pre-amplifier circuit. I rry s

Supplied with the HY5 are two stabilizing capacitors and by the addition of
volume, treble and bass potentiometers it is ready for use.

Internally the HY5 provides equalization for almost every conceivable input, the
desired function is achieved by use of a multi-way switch or by direct interconnection,

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it
10 be run off any unregulated power supply from 16-25 Volts and a balance circuit
which, when linked by a balance control to a second HY5, forms a complete stereo
pre-amplifier.

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5
combines extremely low noise with a high overload capability. When used in con-
junction with the HY41 and PSUA45 forms a completely intergrated system

INPUTS OUTPUTS
Magnetic Pick-up {within +1db RIAA curve} Main Pre-amp output 500mV

2mV. 47K § Direct tape output 120mV.
Tape Replay {external components to suit

head). 4mV. 47K§) ACTIVE TONE CONTROLS (Bexendall) SUPPLY CURRENT
Microphone (flat) 10mV. 47K} Treble + 12db. 6mA approx.
Ceramic Pick-up (equalized and compen- Bass + 12db. OVERLOAD CAPABILITY

satable) 20~2000mV. variable. INTERNAL STABILIZATION better than 26db on most sensitive input
Tuner (fiat) 250mV. 100K §} Enables the HY5 to share an unregulated infinite on tuner and auxl.
Auxiliary 1 250mV. 47K () supply with the Power Amplifier. QUTPUT NOISE VOLTAGE: 0.5mV
Auxiliary 2 2—-20mV. 100K §) SUPPLY VOLTAGE

16-25 volts
PRICE: MONO: £3.60 STEREO: £7.20

POWER SUPPLY PSU45

The versatiie P.S.U.45 is designed to supply your HY41's +HY5’s in stereo or mono format.
v
Specification

Input: 200—240 Volts.

Output: + 22.5 Volts at 2 amps.
Overall Dimensions: L. 7”"; D. 3.8, H. 3.1’

PRICE: £4.50 inc. P. & P.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218
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8ilently driven by a shaded pole

DAIR (ELECTRO-TECH) LTD-

“PRECISION

(Smiths Industries) DOUBLE
ENTRY CENTRIFUGAL FAN/
BLOWER.—This is a beauti-

fully halanced,
) quiet running
approx. 90

pole 240V

21Ib. 8izes: Case dia. 3-1in., width {(case only) 3-125in.,
dth 1L (i t 2, o t
TANGENTIAL HEATER || 1iih Sred*al Suoa™naat i
& P.25p.

cubic
The motor is a 2 pole shaded
Mycalex, drawing
only 2406ma on run.

makers’ price at £2-95

FAN CO.”

FURTHER BULK PURCHASE
SILVANA
MAGNETIC SWITCH

NOW COMPLETE WITH REFERENCE
MAGNET! A magnificently activated switch.
Vacuum sealed ina glass envelope. Silver
contacts normally closed, rated 3 amp at
120V, 1) amp at 240V. 8ize (appron.) 1 5" long
17 dia. Ideal for Burglar Alarms, Security systems,

particularly
unit giving
ft./min.
Weight

re 3-125in. by

Mycalex motor. Compact, powerinl
and quiet running witb aluminijum
impeller (outlet 3] x 1}). Mains
voltage. PLUS matching heater unit
with apiral element. May be switched
for 500 or 1,000 wattas.

£14

PRICE ONLY P. & P. 50p

SYNCHRONOUS
AUTO-RESEY
PROCESS
TIMER

/

x 13

model

300ma.

AMPEX 7-5V D.C. XOTOR. This
is an ultra-precision tape motor
designed for use in the AMPEX
AG20 portable recorder.
Torque 450GM/CM. Stall load at
60ma on run.
800 rpm + 5% speed adjustment,
Internal AF/RF suppression,
s dia. X 1% spindle, motor 3° dia.
". Original cost £16-30. Qur price £4-25. P. & P.
25p. Large quantity available (special quotations).
Mit-metal enclosure avallable 78p each.

Draws

etc., and wherever non-mechanical
£2'|0

switching is required. New Lower
PROGRAMMER TIMER
BY H

or £15 for 100 complete with magnet.

Price. Only 22-10 for 12, £8 for 30
ONEYWELL

Il
H

By LONDEX LIMITED
Type IMP Mk. 2 Brand New and Boxed.

These well

“SORENG"
SOLENOID.

known timera are already in world-wide use and are 287 X 2{ high. Powertul

perfect for Industrial Electronic Timing, Research and 3 ’1 ‘75, P. & P. 25p.

for all machine control tlming problemis. Repetitive i O

accuracy better than 0:5% of full scale setting. Two or “DAVENSET” MAINS SOLENOID. 1" travel. 8Ib. A bank of 15 micro-awitches are each [ndependently
more can be interconnected to give control 7f a series pull (approx.). Size: 2! long X 2" X 27 high. operated by 15 pairs of cams which in turn are individu-
of processes, 230/250V. 50Hz, also Bimilar in appearance to “SORENG" £1-25. P. & P. ally adjustable to give switching periods of zero to
available 60Hz. 15 minutes il OURPRICE |§ .5p, 12 seconds with infinitely variable combinations.
scale, 15 secs, per division. Driven ONLY mains synchronous motor dr.

17 travel, 181b.
p-nl (npprox ). Size: 27" long

MAINS

by self-starting sync. motor. Con
tact rating 5 amp at 250V a.c. In-
corporates solenoid operated clutch
also lever actuated micro switches.
Normal price probably in excess of
£16. Complete with multi-pin con-
nector as illustrated.

£6-50

with order piease.

NEW AND UNUSED

Postal or carriage charges are for Great Britain only.
We welcome orders
educational depts., etc. All orders under £2-50, cash

trom

established

per 12 seconds (3 R.P.M.). Designed originally for
vending machines at a cost of £15-00
plus. Many applications where con-
tinuous sequence programmes are
required, such as lighting effects, etc.
New in original makers’ cartona. First
class value at £5-75 plus 25p P. & P.

companies,

315 EDGWARE ROAD, LONDON W.2.

Tel. 01-723 5667

Open 9 a.m.-6 p.m. MON. to SAT.

16

Cartri —with standard fittin ( )
AT Lo o R 5,5 & 15 e ey vLandand e 37 TALGARTH ROAD, LONDON,
lai 2:00 ACOS GPQl/ 28C or P91/38C stereo
51‘;‘}:It\\‘eetcr §§: Cocson(;;;aét‘iblt igg MAIL ORDER ONLY
twin tweet: - A stereo ceramic m D
Type 350 -30 watt with ACOS GPY5 atereo crystal 136 THE ONLY “SPEC” OF DIFFERENCE IS THE LOWER
tweeter 8 ohina. P.P. 37p. 7.50 9THAC Sonotone sterco ceramic PRICE
8in X 5in 3, 8 & 15 ohma 1.30 (diamond) 2-00 BRAND NEW FULLY GUARANTEED
7in x 4in 3 & 8 ohms 1-06 ACO8 GP67/2C mono crystal 65
FANE 8in 8 ohm, dual cone 2-88 1‘\902? SPI(:I cmrtmatlble c:y?tal ‘3;5 RESISTORS
CELESTION 8in 15 ohm 1-5 - lonotone stereo crystal a o,
NS 10i ¢ 8 5 f Full range of ISKRA carbon filmy/resistors. AY 5% (except
23?;{%%3018;‘2); ﬁ_!?,,"-ggl\‘\'}' Lo R R E e values oyer 4. 7MO)—high stability/—very low noise\-EI2 values.
8 or 15 ohm 5-75 Multitesters 2p W, i p~/ IW 2p.
Postage 25p per speaker 1,000 ohms/volts 22-50
2}in 8 or 64 ohm P.P. 10p 50 2,000 ohms/volts £2:78 POTE NTIOMETERS /
K“"("l"‘.‘ """}‘g"' """é‘ ) 815 10,000 ohms/volts zfg'% Carbon track 5KQ) to 2MQ log,ev{jnear.
7in x in x 6in H 50,000 oh: volt) a - a . S i
with a 13in X 8in or 8in cut out '1'00'00000;::,!,/;,:30,18 Single 12p; Dual gang (stereo@, Single D.P. switch 23p.
(12in X 12in . 6in) with a 8in x with teansistor tester  £15-00
5in or 8in cut out. Postage 17p each SLIDER POTENTIOMETERS
{please specify eut out) Overall length 86:6mm. Fixing centres 80gim.
Add 35p per Cabinet. for post & packing T‘”.*"MYLA'I{." base finest quality Sin‘le 10K, 25K, 50K, 100K, 35p each. )
Microphone Bargains 2p . . British made. 36 Dual gang dual values as above, 50p each.
MIC45 “ACOS" netal case, oin - 6Gooft " Knob for above, 10p each
e N I 50p
CM 20 Cr =
DX 166 Dynamic Stick 90 | 5iin 900t 49 TRANSISTORS h
DX 143 Dynamic, cassette-type alin 1200t g' ACI25 12p AFI14 14p BC|47 9-5p
stic 1.0 | 5iin 18001t e AC126 2 AFIIS 14p BCl48 9:5p
MIC60 “*ACOS" stick erystal 100 | Tin 12001t b4 AC127 AFl16 BC149 9-5p
CM70 PLANET stick metal, 7in - 1800ft oo AC128 311 AF117 2N2218A 13p
awitch crystal 145 | 7in 24001t Y ACI32 BC107 2N2222 13
DM160 Dynamic uni-dir, Postage 9p each 10 2N2222A ] 5
ball metal 3.75 ACI87 l4p BCI108 3p
UD130 50K /600 ohm uni-dir, THIS MONTH’S ACliggs  t4p BC109 2N3014 13p
L] O SPECIAL OFFER
TW209 Lesson dual imip bail q Any one type
metal uni-di 78
Guitar niike i CAR STEREO SPEAKERS ‘ 255 10047 1,000
Lapel type, crystal 40 . 8 oh . Discounts 0% Yo %
Postage 17 each (Sin speaker, ohm) in Wholesale enquirfes welcome b
Panel Mot cabinets, for 8-track stereo
oineq players— DIODES
0-500mA, 0-1mA, 0-10 mA, 0-100mA o a pair
—aDOn:\ 8" METER " £3-95 P. & P. 25p ZENER—400mW 57
21-50 Postage 17p each SIGNAL—Q&
RIVERSDALE ::.»" reeTrE
P.0. Box 470,
e
Manchester M0 4BY Terms: C W Q. please, P. & P. please add |0p for orders below £2.
ELECTRONICS :::... :
on Uest.\S.A.E. appreciated.
ALL OUR MERCHANDISE 1S FULLY GUARANTEED PP
q
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amazine MAGIC MUSIC BOX
make electronic music waving your hands about
.
ONLY £2 75 beautiful music used in Science Fiction Films.
Horror Films, etc. also on Radio & Television,
Thia unearthly, eerie muaic is almost always produced by a little
known electronic device measuring only a few inches . . . called a
Theremin. All you have to do i3 switch on your radio (almost any
type will do) and place the Theremin close by. Switch on the
Theremin and proceed to wave your hands mysteriously in the air
like a magiclan. The most fantastic musical sounds are then
produced, and with a little pract ice people can learn to play all the well known tunes. Apart
from its musical value, its amall size allows [t to be used to best advantage at parties,
gatherings of friends, etc., where it attracts tremendous interest. Provides hours and hours
of pleasure to young and old. Uses standard PP3 battery which lasts ages. The 3 Transistor
circuit, though fairly advanced is simple to build with our pictorial step- by-step plans. No
soldering necessary. Eaaily built in an hour or 8o using our special terminal board (Pat.
applied for). All parts including nuts, bolts, case, etc., ONLY 22:75 + 25p P. & P. (Parts
available separately.)

774 INGENIoUs ELECTRONIC SINGING & WARBLING CANARY !
ONLY ‘4'50

Actually whistles and warbles like a real live (anary’ Amazing circuitry
faithfully reproduces the Canary’s magnificent song. Just switch on and
leave it—whistling down scale for some seconds, suddenly breaking into a
delightful warble, then several seconds later shutting off for a second or two—only to start
automatically again in a few seconds. People listen to the delightful song all day and never
get bored! Relax, as the sweetest nerve-soothing birdsong takes you to leafy woods and
glades. Provides countlus hours of joy to young and old alike. 8tandard self-contained
battery lasts ages. Easily built in an hour or so with special pictorial step-by-step plans.

Everyone's heard the weird, wondertul, but

No soldering necessary. All pnrtsmcluding terminal board (Pat. applied for), transformers,
loudspealter, transistors, nute, screws, wire, etc., plus case (which fits under cage—cage and
toy bird not supplied).

ONLY £4-50 + 25p P. % P. (Parts available separately.)
The amazing

"hhotowont SOUND OPERATED FLASH

Take flash plctures at the exact instant of the bursting of a balloon.
A champagne cork leaving the bottle. The split second a hammner
strikes a light bulb. The mind boggles at the possibdilities of the *' Photo-
tron'" . the only limit is your imagination. Now that inexpensive
flash guns are on the market in quantity, it has made possible, with

onwLy £4-50

the help of electronics the production of a wide variety of exciting photography effects, once

strictly limited to the professionals. The duration of an electronically produced flash is
extremely brief and normally measured in Milliseconds. Now, providing the camera shutter
is left open In a dark or subdued light, it ia the timing of the flash that determines what is
imprinted on the film—not necessarily anything done by the camera. As electronic flash
guns are fired by making a switched connection then it beconies obvious that one of the latest
8ilicon Controlled Relay's can be used. If we make this 8.C.R. operate by sound (with
variable sensitivity control for soft{loud sounds) some real “‘way out” phuwgraphy eﬂecte
can be captured forever on film. Easily built in a couple of hours or so, the “Phototron’
fully solid state, uses self contained PP3 battery. No soldering necessary using our spednl
terminal board (Pat applied for). All parts including special pictorial step-by-step planas,
transistors, microphone, 8.C.R., potentiometers, switches, test lamp, case, nuts, screws, etc.,

our favourite program
orn your bedroom.

Y £1-70
nsitive, germani

r. Never buy a jattery. Never use

electricity. Never Covers all dium waxes. Clear

beautiful tone. Bize 43pf X 21in x 1{in ig/beautiful case, ONL
BEVEKN ECTIONS AXD IT'§ WORKIN No soldering necessary. CAN BE BU
ALM LINDFOLD IN UNDER 15 MINUT, Ideal for absolute beginnerfrom 8 y

! of
TOCKS OF COMPONENTS, OULY !1 70 47 20p
P.forall plrtslncludlng beautifui c

personal phone, wire, nuta, acrews, 8! PL! Al ABC ﬂﬂﬂUC'ﬂOll (Plrl!}\lllnble
separately).

“READ PEOPLE’S MINDS”—TEST THEIR NERYES—BEAT THEM
AT CARDS, ETC. WITH THIS ASTONISHING

ELECTRONIC BRAIN BOX only £2-87

With this “‘Brain-box'’ you will be able to perform mind-boggling
feats. THE MIND READING DEVICE will make people awear you
have “‘telepathic’” powers, THE AMAZING CARD TRICK UNIT
completeiy mystiﬂes and batflea from one to six people. Fou
correctly "‘quess’’ the two cards each person has selected at random from
a pack they themselves shuffed. THE ELECTRONICS NERVES
TESTER puts your friends to a verylively test. Itgives out failand finish siguals (the winner
is the person with lowest number of failsigpais). Can be adjusied from the weakest to strongest
person. THE ELECTRORIC MAZE tests the menial ability of the player because it uses
psychology with an electronic twist to it. You can change the maze pathways in seconds to
prevent the maze becoming too stale after lots of use. Completely safe and foolproof.
Size 18in X 12in X 6in (max.). You can play all these games and more besides after
building the **Brain-box”. Noaoldering, you get pictorial, easy as ABC step-by-step simple
instructions. ONLY £8-87 + 33p P. & P. for all parts including chassis, switches, stylus,
signalling lights, wire, nuts, screws, etc. Uses standard battery. Presentation box 33p
extra as illua. if reqd. (PARTS AV, AIL \BLE SEPARATELY) FULL OPERATING DIREC-
TIONS WITH EACH OF THE PROJEC

NOW YOU CAN CATCH SHOALS OF BIG FISH

with new electronic miracle gecislitednsesy £2-50
is the

Pirst time marketed in England, this exciting electronic instrument the *'Decoytronic™

one responsible for starting the electronic fish-lure rage in the U.8.A. just recently. Uses
ingenious double-aetion method of attracting all kinds of fish from hundreds and hundreds of
feet away . . . saltwater or freshwater. Why this device is 8o fantastically successful is
because it actually imilates the sound of wel ingects milling about the surface. These sound
waves apread out hundreds of feet in all directions. Although this peculiar sonic frequency
won’t sound like much to you—to all the fish in the area it's their dinner bell! Baut that’s
not ali . .. electroluminescence neon tubes cunningly flicker intermittently, penetrating the area
for hundreds of feet around, at a frequency fish are unable to resist. The fish mistake this
flickering glimmer for the soft phosphorescence glow given off by Plankton . . . a favourite
delicacy of most fish} All you do is switch on, lower into the water (it’s completely water
resmtant) allow around 3 minutes—then start reeling 'eniin. We'll bet you won’t be able to
reel 'en: in tast enough. 8elf-contained batteries last ages—cost pence. Kit of all parts
including special easy as a.b.c. directions oniy £2-50+ 23p P. & P. (Parts available separately.)

M OR/

etc., ONLY £24.50 + 25p P. & P.
separately.)

Eavesdrop on the exciting world
of Aircraft Communications—

V.H.F. AIRCRAFT BAND
CONVERTER onvy £2°

Listen _in fo AIRLINEB.
PRIVATE  PLANES, JET-
PLANES. Eavesdrop on exciting
Jcross talk between pilots, ground
approach control, airport tower.
Hear for yourself the disciplined
voices hiding tenseness on talk
downs. Be with them when they
have to take nerve ripping decisions in
emergencies—Tune into the international
distress {frequency. Covers the aircraft
frequency band including HEATHROW,
GATWICK, LUTON, RIRGWAY, PREST-
WICK, ETC. ETC, CLEAR A8 A BELL. This
fantastic fully transistorised Instrument can
be bul'll by anyone over nine in under lwo
Aours. No soidering necessary. Fully
lllustrn'.ed simple instructiona take you
p-by . Uses dard PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables) RO COIIEC'HOIS WHAT-
EVER NEEDED. SEND ONLY £2.85 + 20p
p & p for kit including cage, nuts, screws,
wire, ete. etc. (Parta available separately.)

TREASURE LOCATOR
MODULE

ONLY
£4-50

FULLY TRAN-
SISTORISED
METAL DETEC-
TOR MODULE.
Uses PP3 battery
and ‘'phones. FPutitina case,
«gcrew & handle on and YOU HAVE A
RTABLE TREASURE LOCATOR
ABILY WORTH ABOUT £20! Extremely
aenah.ne—penetrates through earth, sand,
k, water, etc.—EASILY LOCATES
COINS GOLD, SILVER, JEWELLERY,
HISTORICAL RELICS BURIED PIPES,
ETC. 8o sensitive it will detect certain
objects buried BEVERAL FEET BELOW
GROUND! GIVES CLEAR BIGNAL ON
ONE COIN, 24-50 + 30p carr. for Kit.
(High quality Danish B8tethoscope head-
phones $2-75 extra if required.)

EXAMINE AT HOME FOR 7 DAYS.

CONCORD ELECTRONICS LTD.

Practical Electronics

Made up must be worth at least £10,

(Parts available

FIND BURIED TREASURE !

Transistorised Treasure Locator

This {ully portable transis-
torised meta} locator detects
and tracks down buried metal
objects—it  signals  cxact
location with loud audible
sound (no phones used)—
uses any transistor radio
which fita inside—no_con-
nections  needed. FINDS
COINS,

Extremely zensitive, will
signal presence of certain
objects buried several
Jeet below ground!
No knowledge of
ONLY radio or  elec-
‘2 .85 tronics required.

Can be dbuilt with
ease in one short evening by anybody from
nine years of dage upwards, with the clear,
eaay-to-follow, step-by-step, fully illustrated
tnstructions—uses standard PP3 battery.
No soldering necessary. Kit includes nuts,
acrews, wire, etc. ONLY 22:85 + 25p p & p.
(Bectional handle as illustrated 95p extra.)
Parts available separately. Made up looks
worth £15!

SHORTWAVE TRANSISTOR
RADIO

oncy £2-75

Anyone from 9 years
up can follow the
step-by-step, easy
as ABC, fully illus-
trated instructions. No
soldering necessary. 76 stations
logged on rod aerial in 30 mins—

Russia, Africa, USA, Switzerland, etc.
Experience thrills of world wide news,
sport, music, etc. Esavesdrop on unusnal

broadcasts. Uses PP3 battery. Bize only
3in x 4}in x 1{in. Only 22-75 + 20p p & p.
Kit includes cabinet, screws, inatructions,
etc. (Parts available separately.)

January 1973

BUILD 5 RADIO AND
ELECTRONIC PROJECTS
onuy £2°45

Amazing Radio Con-

struction set! Become

a radio expert for

22.45. A complete

Home NRadlo

Course. o ex-

@‘i’”’teﬁ perience needed.
@ @@ . Parts including
=R gimple instructions tfor

each  design. Ilustrated

step-by-step plana, all transistors,

loudspeaker, personal phone, knobs, acrews,

etc., all you need. Presentation box 45p

extra as illus. (if required) (parts available

separately) no soldering necessary. Send
22-45 + 20p p & p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON

CUTS OUT NOISE

POLLUTION—
SOOTHES YOUR
NERVES! Don't

underestiniate
uses of this fantastic
new design—the
RELAXATRON is
basically a pink noise
generator. Besides
being able to inask out
extraneous unwanted
gounds, it has other
very interesting properties. For instance,
many people find a rainstorm mysteriously
relaxing, & large part of this feeling of well-
being can be directly traced to the sound of
falling raindrops]—a well known type of
pink noise. IF YOU WORK IN NOISY
OR DISTRACTING SURROUNDINGS,
IF  YOU HAVE TROUBLE CON-
CENTRATING, IF YOU FEEL TENSED,
UNABLE TO RELAX—then build this
fantastic Relaxatron. Once used you will
never want to be without it—TAKE IT
ANYWHERE. Uses standard PP3 batteriea
(current used 8o smnall that battery life is
almost  shelf-life). CAN BE EABILY
BUILT BY ANYONE OVER 12 YEARS
OF AGE using our unique, step-by-step,
fully illustrated plans. No  soldering
necessary. All parts including case, a pair
ot crystal phones, Components, nuts,
screws, wire, etc., no soldering.

£22-75 + 25p P. & P. (Parta available
aeparately).

ONLY

£275

YOUR MONEY REFUNDED IN FULL IF NOT 100%

(PEl), 8 Westbourne Grove, London, W.2.

ELECT RONIC ORGAN

ONLY

£3-25

Don't  confuse
with ordinary
electric organs (Aat
simply  blow  air
over mouth-organ  lype
reeds, etc. Fully tran-
sistorised. SELF-CONTAINED LOUD-
SPEAKER. Fifteen separate keys span two
Jull octaves—play the ' Yellow Rose of Texas”’,
play " Silent Night'', play ' Auld Lang Syne’,
efe. ete.  You have the thrill and excitement
of building it together with the pleasure of
playing a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRONICS XNEEDED. No soldering
necessary, simple as ABC to make. Anyone
over nine years can build it easily in one
short evening following the fully illustrated,
step-by-step, simple inastructions. ONLY
£23-25 + 25p p & p for kit, including case,
nuts, screws, simple instructions, etc. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift for somecne.

INGENIOUS ELECTRONIC
SLEEPINDUCER

ONLY

£3-25

Can’t sleep at
nights? Do 4
you wake up in the night and can’t get off to
slesp againP Wounld you like (o be gently
soothed off to satisiying sleep every nightP
Then build this ingenious electronic sleep
inducer. It even stops by itself so you
don't have to worry about it being on ail
night! The loudspeaker produces scothing
audio-frequency sounds, continuously
repeated—but as time goes on the sound
gradually become less and less—until they
eventually cease altogether, the effect it has
on people ls amazingly very similar to
hypnosis. A control ie provided for adjust-
ing the length of times, etc,. all transistor,
can be buiit by anyone over 12 years of age
in about two hours. No knowledge of

electronics or radio needed. Extrenely
simple, easy-to-follow, step-by-step, fully
illustrated inatructions included. No solder-

Works off standard batteries,
Size only 3in X 4iin

ing necessary.
extremely economical,

X 1}in—take it anywhere. Kit includes
case, nuts, wire, screws, etc. SEND
£3-25 + 25p P. & P. (Parts available
separately.)
DELIGHTED.

{Callers welcome. 9 a.m.-3.30 p.m.)
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BSR LATEST SUPERSLIM
STEREO & MONO

Plays 127, 10" or 7° records.
Auto or Manugl. A high
quality unit backed by BSR
reliability with 12 months®
guarantee. AC 200/250v.
Size 181 » 1ljin.

Above motor board 31in,
below motor board 2§in.

with STEREO and MONO xTAL £8- 75 Post 25p.

R.C.S. STABILISED POWER PACK KITS
All parts and instrnctions with Zener Diode, Printed Cireuit.
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V a.c. Outpui voltages available 6 or 9 or 12

or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £ Post
Details 8.A.E. Size 31 %11 x 13in. Free

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

1deal for Mike, Tape, P.U., Guitar, etc. Can be used with

Battery 9-12v. or H.T, line 200-300v. D.C, operation, S8ize

13" x 13" % 1", Response 25 c.p.s. to 25 Kc/s, 26 db gain.

E.M.I. 13} x 8in,
SPEAKER SALE !

With twin tweeurl £3 95

And crossover.

watt. State 3or 8 or

150hm. As illustrated. Post 25p
With fiared tweeter cone and ceramic

magnet. 10 wait, £2 0 25

Bass res, 45-60 cps,
Post 26p

Flux 10,000 gauss,
State 3 or 8 or 15 obm.

BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-speed motor with

I'?/.’;s‘“ pick-up arm flited
{urnover mono

carirides £4'50

HI-FI PICK UP CARTRIDGES

=

Btereo/Mono 9TA £2-50; GP9A £2- 50 GPS3 22,
Sapphire Mono GP91 £1-50; Powerpomt LP/78 60p.
GARRARD DECCADEC SP25
DISCO DECK
Single piay Stereo’
Mono Deram
transcription
head and arm.
‘our speeds.
10}in. turntalle,
Anti-rumble filter.
Bias compensation.
Laboratory motor. o
SPECIAL £ I 8 50 Posy
PRICE
METAL PLINTH AND PLASTIC COVER
Cut out for most Garrard or B.S.R.
Most will play with cover in position. .
Latest Design. Covered in black
leatherette. Antimagnetic.

12§ > 14} - 7§in. high. Post 35p
ALSOQ AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISE—AT SAME PRICE

WHARFEDALE SUPER
10" HI-FI SPEAKER
15 watt. 4 to 8 ohms, Response 20 c¢/s
to 12 Kc/s. Bass resonance 42 cps.
Massive 4" Ceramic Hlmet Deep
ifabric come surround. Cast alloy
frame. Weight 5 1bs. (Value £10-50).
QUR
R £5-50
THE FAMOUS WHARFEDALE SOUND!
SPECIAL OFFER!
SMITH’S CLOCKWORK
Single pole two-way. Surface 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 0 to 60 minutes or 0 to 6 hours. Folly insulated.
Makera last Jist price £4'50. Brand new and lully guaranteed.
OUR £| 50 P. & P. 15p or £3 pair Post Free.
PRICE (Please state type when ordering)
BLANK ALUMINIUM CBASSIS. 18 sw.g. 2iin. sides
1 7in, 85p; 12 x 8in. 8511.
12 x 8ig. 50p; 18 - 1Qin, £
8 x 4in, 9p; 8 x 6in. 15p;
2 x Bin, 20p; 12 x 8in, 28p;
£2x12in. 40p; 16 x 10m., 50p

14 x 3in. 16p; 10 X 7
16 x 8in. 28p; 14 x Pin, 34p;

RADIO BOOKS (Post(u;a\

Handbook of transistor equivalents
Radio valve guide, Book 1, 2, 3, 4, 5 (each)
Master colour code folder
Boys’ book of crysta) sets and simple circuits .
Universal gram motor speed indicator
High fidelity loudspeaker enclosures ..
Practical Stereo handbook
Sound and Loudspeaker Manual
Coil design and construction manual
Radio, TV and electronics data book
{ator circuits mannal, No, 4
Practical transistor audio lmplmer Bool

D

Practical Transistor Novelty Circuits
Resistor eolon; ;ode disc calculator
pory ‘and Machinists’ ref

TV fault finding -........ R
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LOW VOLTAGE ELECTROLYTICS,

1, 2, 4, 5, 8, 16, 26, 30, 50, 100, 200mF 15V 10p.

500mF 12V 15p; 25V 20p; 50V 3

1000mF 12V 17p; 25V 35p, 50V 47)’ 100V 70p.

2000mF 6V 25p; 25V 42p; 57
2500mPF 50V 62p; BOOOm!' 25V 47p; 5OV 65p.

5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p. 50V 85p.
CERAMIC, 1pF to 0-01mF, 4p. 8ilver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p, 056 13p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 01 5p; 0-25 8p; 0-47 25p.
SILVER.MICA. Close tolerance 1%. 2-2-500pF 8p; 560-
2,200pF 10p; 2,700-5,800pF 20p; 6,800pF-0-01, m1d 30p each.
TWIN GANG. ‘0-0” 208pF+176pF, 685p; Slow motion
drive 305p?+386pl-‘ with 25pl?+25n1’. 50p; 500pF ltlnd-
ard 45p; singlc gang 500p¥ 75p; small 8-gang 500 pF £1-60,
SHORT WAVE sINGLE. IOpF. 30p, 25pF, 55p, 50pF, 55p.

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tuning Condenun. o

Values up to 100pF P each
8ection Couplers luppliad FREE with two or more ganga.

NEON PANEL™ INDICATORS 250V AC/DC Amber 20p.
RESISTORS, } w. W 1 w.. 20% lp. 2 w. 5p. 100 to 10M.
HIGH BTABILITY. 2% 10 ohms to 1 meg., 10p.
Ditto §%. Preferred ulnel 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 6 watt, 10 wntt. 15 watt,
10ohms to 100K 10p each; 2§ watt, 1ohm to 8-2 ohms 10p.
TAPE OSCILLATOR COIL. Valve type, 35p.

MAINS TRANSFORMERS

250-0-250

950
350.0-35
300-0-301

MINIATU

All post
25p each
21

almp. 3,5,8,10,18

5amp. 3, 5, 8, 10 13 and 5-0-5V

AUTO TRAHSFOR!ERS 115v to o1

150w. £2-25; 500w. £6-25; 750w. £10; 1000w. il!

CHARGER TRANSFORMERS. Inpu 2 00/250v.

for 8 or 12v., 1} amp. £1-50; 2 amp. £1-80; 4 amp. £2-50

BA’I‘TERY CBARGERS—ReIdy built w..h leads and clips
1} amp. £2; 3 amp. £3; 4 smp. 24.

FULL WAVE BRlDGE CBAEGER RECTIFIERS:

6 or 12v, outputs. 1} amp, 40p; 2 amp, 55p; 4 amp. 835p.

LUCAS 2D8500 Fuli wave Bridge 70v. 5 amp 85p.

MAINS ISOLATING TRANSFORMER

Primary 0-110—240v. Secondary 0-240v. 3 amps, 720
watts. Insulate i Varnish i Fully
enclosed in ueel case with flxing leet. £|o Carr.
Famous make, (Value £19) OUR PRICE 50p
Can be used as 800 widtt auto transformers 240-110V.

WEYRAD P50 — TRANSISTOR COILS
3

FDT4
8p | Printed Circuit, PCA

MONO-COMPATIBLE For use with valve or transistor equipment. Post 18 - 10 ~ 9in. Post
Plays all recorgs £7 75 Post 25p. Full instructions supplisd. Detzils 8.A.E, 90P 10p TEAK CABI N ET £5 285p
RCS DE-LUXE 3 WATT AMPLIFIER. Ready made, NEW TUBULAR ELECTROLY‘HCS CAN TYPES . —~
tested. Printed circuit. 3 watts output. Tone and volume |  £/350V .. 1dp | 250/25V lap 50+50;350v. 3sp GOODMANS 6Lin. HI-FI WOOFER
conirols, Complete with output valve and rectifier, two 4/350V .. up 500/25V 20p | 60+100/850V 58p 8 ohm, 10 wait. Large ceramic magnet. 4
knobs, and high performance loudspeaker. Double wound 8/450V .. 14p | 1000/25V  35p 32+32/250V.. 18p  Special Cambric cone surronnd.
folly isolated maing transformer. A.C, mains 200/250V, 16/450V 15p | 1000/50V  47p | g9 +32/450V 3gp  Freguency response 30-12,000 £4
Response 50-12,000 cps. Sensitivity 300mV. £4 I;%u g,g;;,ggv %gp gi—%!lzng ;.gp 350 +601325V“ s0p PR 1deal P.As. 'Columrzz
P oo D P Bi-Fi Enclosure ms, e
50/50V .. 10p | 164+16/450V 555 | 32-+32-+32350V 43p " e
100/25V.. 10p | 32432/350V 25p | 100+ 50-1-50/350V48p ELAC CONE TWEETER \\_

The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Bize 3} x
3 x 2in, deep. Rating 10 watt. 3 ohm or

15 ohm models. £].90 pogt 10p

GOODMANS
8in WOOFER

8 ohm 12 watt. Deep cone.
Heavy ceramic magnet., Bass
resonance 35 cps, Frequency
response 30-8,000 cps.

4-50

LOUDSPEAKERS P.M. 3 OHMS, 7 « 4in, £1.25; 8}in. £1-50;
8 x 5in. 41-60; 8 x 2}in, £1.50; 8in. £1-75; 10 x 6in. £1-80.
SPECIAL OFFER! 80 ohm. e 1in, '35 obm, 2in.; am
25 ohm, 2}in. dia.; 3in, dia.: 8 x 4 ACH
15 obm, 8}in. dia. 6 < 4in; 7 x 4in; 8xbin.
8 ohm, 2}in, 2tin, 3in, 5in dia. (8 x 4in., 8 ohm, £1-50).
RICHARD ALLAN TWIN COKE LOUDSPEAKERS
8in. dismeter 4 watt; 10in, diameter 5 watt; 12 in. dismeter
8 watt, 3 or 8 or 15 ohm models £2-20 each. Post 15p.
SPEAKER COVERING MATERIALS, Samples Large 8.A.E.
Horn Tweeters 2-16Kc/s, 10W 8 obm or 15 ohm 21-95.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 ohm £3.
TWO-WAY 8,000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 95p.

TWO-WAY CROSSOVER NETWORK 3,000 c/s
With variable tweeter attenuator giving sccurate high/low
frequency balance. Mounted on panel 5jin. X 4in. with
control knob, tweeter and wooler leadsand lnput£ | 90 Post
terminals. Sulhble for 8 to 8 obm impedance. 10p

VALVE OUTPUT TRANS. 25p. MIKE TRAKS. 50:1 25p.
5 WATT MULTI RATIO, 3, 8 and 15 ohms 80p.

PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50watt............ £9-50 100 watt )

STEREO/MONO HEADPHONES

Model 8000 with- new type slider
volume controls, 8tereo/Mono
switch. 8 obms. £1

High Quality with tweeters and
volume controls. 8 ohm. £7.
Budget Model. 8 ohm. £3-25.
Stereo Stethoscope 8 ohm 21-98,

HEADPHONE JUNCTION BOX
with switch £1-76.

Mono Stethoscope 8 ohms, 65p.
EAR PIECES. Crystal 25p.

Magnetic 8 ohms. 13p.
Magnetic 250 ohmas. 23p.
ACO8 1000 ohms. 53p.

BRITISH MADE STEREO
MULTIPLEX DECODER

Brand New, 7 trausistors plus integrated
circuit. Fibre glass printed circuit board.
Pre-aligned. Com-
12V
400mV output for 100.V

3rd LF. P50/3CC 6p | J.B. Tuning Gang 85 Size 2! x 6} x lin.
P51/1 or P51/2 ep Wemd Booklet 10p Dpiete with stereo beacon indicator.
P50/3V ... p| OPTI .. 58p  d.c. operation.
Mallard Fer: iin. 209. 6 x input. Full mmncuom for any FM Tuner.
Some
essential,
VOLUME CONTROLS | 800 Coax 4p yd.  DIPOLE LOFT AERIAL £1-50.

BRITISH AERIALITE
AERAXIAL-AIR SPACED
0 yd. £1-40; 60 yd. £2.

Long spindles, Midget Size
5 K. ohms to £ Meg, LOG or
LIN. L/§ 15p. D.P. 26p.
STEREO L‘S 55p. D.P, 75p, | FRINGE LOW LOSS |0p
Edge 5K. 8.P, Transistor 25p. | Ideal 625 and colour yd

liinch DIAMETER WAVECHANGE SWITCHES. 26p.
2 p. 2-way, or 2 p. 6-way, or 8 p, 4-way 25p each.
1p.l 2-way, or 4 p. 2-way, or 4 p. 3-way 25p
TOGGLE SWITCHES sp. 14p; dp. 2%p; dp. dt. 22p.
Snb-miniature, sp. SOp dp. 37; dp. dt. 45p.

CABLE 4p yard.

COAXIAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p.
QUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN RIBBON FEEDER 300 ohms, 5pyd.
JACK SOCKET Std. open-circuit 14p, closed circuit

23p
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Bocket %"‘
JACK PLUGS std, Chrome 15p; 3-5mm Chrome 12p. D

SOCKETS Chassis 3-pin 10p; 5-pin 10p, DIN SOCKETS Lead
8-pin 18p; S-pin 15p. DIN PLUGS 8-pin 18p; S-pin 26p.
VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

HI-FI STOCKISTS,

RETURN OF POST DESPATCH.

MINIMUM POST AND PACKING 15p.

RADIO COMPONENT

Illustrated Colour Brochure, Radio Books & Component Lists

Written guarantee.
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E M WOOFER AND
* TWEETERKIT

THE PAIR Post 25p.

£5 7 (Avullble separately.
4-25; Tweeter

Comprising n ﬂne eumple of a Woofer
101 x84in, with 3 massive Ceramic
Magnet, 440z, Gauss 13,000 lines,
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 3lin. square has & special
lightweight paper cone and magnet flnx
10,000 lines, Crossover condenser and
full instructions supplied.

Impedance Standard 8 oh

Maximom power 12 watts
Useful Response 35 to 18,000 cps
Bass Resonance 45 cps

SUITABLE EXRCLOSURE 20 x 13 x 8in. £9 Post
MODERN DESIGN. TEAK WOOD FINISH

8in.or 10in. ELAC
HI-F1 SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance
56 cps. 8 obm impedance.

8in. 10 watts, 10in. 12 £3 75

watis music power.

TEAK HI-FI SPEAKER CABINETS

Fluted Wood Fronts
MODEL “A”. 20 x 13 x @in,
For 12in. dia. or £9 Post
10in. speaker, 25p
18 x 10 x 8in,

MODEL .‘B".

For 13 x 8in, or £ Post
8in. speaker 25p
18 x 8 x 8in.

gOIiEOL G},
‘or X 8in, or Post

£4 26p
CABINET

8in. speaker,
LOUDSPEAKER

WADDING 18in, wide, 16p ft
BARGAIN AM TUNER.
Medium Wave,

Transistor § het o
Ferrite aerill?%"vott £4 95

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
controls into single output
0vol¢ blmry
perated

3-95 \\
srmxo VERSION OF ABOVE £5:95

ARGAIN FM TUNER
88 108 Mc/s

Six Tran-
sistor. 8 volt. Printed
circuit, q Calibrated slide

dial tuning,
Walnut Cabinet,

Size 7 x 5 x 4in. £14-85

BARGAIN FM TUNER £9.85

as above len cabinet

BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built, with volume control.

9 volt battery operated.

THE “INSTANT” BULK APE
ERASER & HEA DEHAGRETISER
Suitable for cnutux, and all

sizes of tape reels. A.C.mains 200/250V.

Leaflet 8.A.E. Post
£2-5072
WAFER

Trin HEATING ELEMENTS

OFFERING 1001 USES lor every type of heating and
drying applications in the home, garage, greemhouse,
factory (available in mnnuhctnrmg quantities). ApproxA

£4-50

size 10; x 8! x /in. Operating voltage 200/250V
250 watts approx. Printed cnrcmt element enclo-ed m
fitted with let ‘y flexible

providing safe Black heat. Bntuh mlda for use in photo-
copiers and print drying equipmeni.

Ideal for home handymen and experimenters. Suitable
lor Heating Pads, Food Warmers, Convector Heaters, etc.
Must be clnmped between two sheets of metal or

BAKER 12in MAJOR £9
;r%r% Y ;% 30-14.500 c.p.5., 12in,

doubie cone, wooler and
tweeter cone together
with a BAKER ceramic
magnet assembly having
a flux density ot 14,000
gauss and a total finx of
145,000 Maxwells, Bass
resonance 40 c.p.s. Rated
20 walts, State 3 or 8 or
15 ohm. Post Free,

Module kit, 30-17,000 c.p.s.
with  tweeter,  crossover,

bafle and £| lso

instructions.

BAKER
“"BIG-SOUND"”
SPEAKERS

Robustly constructed to atand up to
long periods of electronic power.
Ap used by leading groups.

Useful response 30-13,000

Bass Resonance 55 cps.

cps.

GROUP «25”
12in. 25 watt
3,8 or 15 ohms.

Post Free
GROUP «35”
378 or 18 ohans. £9
Post Free
GROUP «50”
15in, 50 watt £20
8 or 15 ohms.
Post Free

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 inputs speech and
music. Mixing facilities.
Response 10-30,000 cps. Matches

all loudspeakers. A.C. 200/250V. Post
Separate Treble and Bass coatrols. £4 F‘"
Guaranteed. Details §.A.E. ree

CALLERS ONLY!
CHASSIS. 7 Valve version, 4 inputs, 10 wide range
controls. For Mikes, Discos, Organs, Guitars, etc.
4.8 and 15 ohm matching.

Q MAX CHASSIS CUTTERS

A die, punch and Allen Screw
lin. Round.. @8p | liin, Round 98p| Key “B” Ior
;in. Round 7 lin. Round 88p! above . 8p
Key “T” for 1\in. Round 98p| 2in. Round  £2:05
. 5p l:inA Round 88p|24in. Round £2-30
83p (1%in. Round £1-05| Key “C" for
11‘m Round £1-05| above .... 12p
1iin. Round £1-05| 25in. ll%mmd zgég
1 in. Round £1.10( 2.in. Round £5-
1%in. Round £1-10| 3in. Round £8-10

Lin Bownd s K2, v
1%in. Round £1-43
with key £1.83

DE-LUXE 100 WATT AMPLIFIER

£55

o
k-1

Key ““A” for
above .... 5p

SLIDER
VOLUME
CONTROLS

Avallable m both LOG .lng LIIEAR type.
t!

Size 3 65p EACH

lin, S8quare
1%in. Round £1.50

5K, IOK %K SOK

00K,
%OK 500K, 1 MEG, 2 ME

etc., to make efficient clothes dryers, towel rails—ideal for
airing cupboards. Ideal for anti-frost device for the garage—
prevenung frozen radiators or acting as oil sump heater,
Use in the green house 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 £1-50)

ALL POST PAID—Discounts for quantity.
x*

E.M.l. TAPE MOTORS.

120v. or
240v, AC. 1.200 r.p.m, 4 pole 135mA.
Spindle 0-187 x 0- 75m. Size 3% ~
21 ~ 2tin, (illustrated), Post 15p.

BALFOUR GRAM. MOTORS.

g%OVAorsMO;I. e 1322000 'Bli"m' 4 pole
mA, Spindle § - 3/ ze.

2§ %2} - in. 85p

EMI  GRAM & MOTORS. 120V ov B0V st
2,400 rpm, 2-pole 70mA. s Post
Spindle § x Ain, Sise 25 x 2! x 2%in. P 1

BAKER HI-FI SPEAKERS

MADE

HIGH QUALITY —

REGENT

12in. 15 watts

An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
used to improve any Radio,
Amplifier, Hi-Fior Television
receiver,

Bass Resonance 45cps
Flux Density 12, OOOglnn
Uselul response 456-13,000cps
3 or 8 or 15 ohm models

£8
DE-LUXE Mk |

12in. 15 watts

Especially designed to provide
fuil range reproduction at an
economical cost. Suitable for
use with any high fdelity
system. Built-in concentric
tweeter cone.

Bass Resonance 30cps
Flux Density 14,000gauss
Usetul response  25-16,000cps
8 or 15 ohms models

£10

SUPERB
12in. 20 watts

A high quality loudspeaker,
its  remarkable low cone
resonance  ensures  clear
reproduction of the deepest
bass. Fiited witk a special
copper drive and concentric
tweeter cone resulting in full
range  reproduction  with
remarkable efBciency in the
upper register.

Bass Resonance 25cps
Flux Density 168,500gauss
Useful response 20-17,000cps
8 or 15 ohms models

£15

AUDITORIUM
12in. 25 watts

A tull range reproducer for

BRITISH

e

Post
Free

Post
Free

Post
Free

high power, Electronic
Guitars, public address,
multi-speaker systems,
electronic organs. Ideal for

Hi-Fi and Discotheques.

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

£14

AUDITORIUM
15in. 35 watts

A high wattage loudspeaker
of exceptional quality with a

Post
Free

level response {o above

8,000 cps. Ideal for Public
dress, Discotheques,

Electronic instruments and

the home.

Bass Resonance 35cpy

Flux Density 15,000gauss

Uselul response 20-14,000cps
8 or 15 ohms models

£20

Hi-Fi Encl e Manuai !
crogsover data and cubic tables.

Post
Free

20 plans delixmj

42p. Fost Free,

CALLERS WELCOME

(Export: Remit cash and extra postage.)
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CUSTOMERS FREE CAR PARK

SPECIALISTS

Buses 50, 68, 159. Rail Selhurst

337 WHITEHORSE ROAD -

OPEN 9-6 p.m. (WEDNESDAYS 9-1 p.m., SATURDAYS 9-5 p.m.)

CROYDON

Telephone 01-634-1665
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TRANSFORMERS

MAINS {SOLATING SERIES
Primary 200-250 Volts Secondary 240 Volts Centre
Tapped (120V) and Earth Shielded
ALSO AVAILAILE WITH 115/120V SEC. WINDING

Ref. VA Weight Size cm. P&P
No. (Watts) Iboz
07 20 "
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AUTO SERIES (NOT ISOLATED)
Weight Size ecm. Auto Taps
(Wn((s) b oz
20 1 0-115-210-240
t4 0-115-210-240
0-115-200-220-240

o ™
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TOTALLY ENCLOSED 1i5V AUTO TRANSFORMERS
HISY 500 Watt totally enclosed auto transformer, complete with
mains lead and two | I5V outlet sockets, £7-87. P & P 67p.
Also available a 20 Watt version. £1.67, P & P 22p.
LOW VOLTAGE SERIES (ISOLATE )
PRIMARY 200-250 YOLTS 12 AND/OR 24 YOLT RANGE
Size cm. Secondary Windings P&V

0-12V at 0-25A x2
0-12V at 0-5A x2
0-12V at 1A x2
0-12V at 2A x2
0-12V at 3A x2
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0-12V at 30A x2
0 VOLT RANGE
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LEAD ACID BATTERY CHARGER TYPES
© Amps. Weight Size cm P&P

! £ p
60 1-34 30
8:3 | Please note, these 203 42
83 ! units do not in- 3-07 52
6 4 10 02 149 52
11 t4 I33x|08xl2| 520 67
All ratings are continuous. Standard construction: open with solder
tags and wax impregnation. Enclosed styles to order.

FULL SPEC. TRANSISTORS

BCI07/I08/I09 9-0p each | 2N 3055 68p each | AD 61/162 60p pair
25+ +mica and bushes| + mica and bushes
100+ 6 Sp 25+ 5%p
500+ ¢6p 100+ 45p
Minimum order 10 500+ 40p
pieces this range.

AVOMETERS - MAINS KEYNECTOR

ELECTROSIL RESISTORS
*CARRIAGE VIA BRS

BARRIE electronics
11 MOSCOW ROAD. QUEENSWAY
LONDON W2 4AH Tel:01-229 6681/2
NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY

clude rectifiers

20

ELECTROKIT

Now available from one company are complete kits for
many of the articles published in the Electronics, Radio
and TV Journals. Examples of our range are:

SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971),
£10-50, including P. & P. This kit includes all the parts for
the assembly of this popular and celizble system. The hard-
ware and instruction data are included.

ELECTRONIC PIANO (P.E. Sept. [972). We can
supply the various sections for this article in kit form.
Power supply, price £6-50. Preamp and Tremolo £3-20.
Main Amplifier (left speakers) £3-30. |3 Pitch boards £39-50

(less inductors).

DRILL SPEED CONTROLLER (E.E. Aug. 1972). Kit
consists of resistors, rectifiers, thyristor and tag board as
specified in the article, price £1.05, including P. & P. Kit
with M.K. box, plate and switch, price £2-05, including
P. & P. We shall also be offering kits for most articles
pubhshed in the P.E. and other popular ele

yill be pleased to quote p 3

Send for details of al othe™Kits available (please enclose

S.A.E.).
ELECTROKIT

12 Lauderdale Road, London, W.9
Telephone 01-286 0011

POTENTIOMETERS Lin.or Log, 12p; with DP switch,
23p; Dual ganged, 36p; Special offer 5K with DP switch,
15p; WAVECHANGE SWITCHES, 22p; Speclal offer
minlature, 4p, 3W 16p. AMPLIFIERS: 1 Valve (EL84), £3
tW Transistorised, £1; 10W Transistorised, £3-75. JB3
Junction Box, £1-20. 5in Plastic Library Cases, 10p. 500uA
TUNING METERS, 50p. CARTRIDGES: Compatible
ACOS GP91-3SC, 90p ; Stereo GP93-1, £1-15; Ceramic
Diamond S , £1-.80. CAPACITORS: 100mF ZSVQ.
220mF 25, ;400-200-50-16mF 300V, 30p; 0-1 500V D
300V a.c. PRa

—

MINIATU INDICATOR LAMPS (5 colours), 11p; 6V
or 12V Bulbs for above, 4p. MAINS NEONS panel mounting
(red, green, clear), 15p. 100 MIXED RESISTORS, 45p.
ROTARY SWITCHES (on/off) 250V 2A, 10p. PLUGS:
Jack Standard, 10p ; Screened, 13p; 2:5mm and 3-5mm, 6p;
Screened, 8p. HEADPHONES: High Impedance (2,000
ohm), 99p; STEREO, 8 ohm. £1-95; STEREO 8/16 ohm
£210.

MICROPHONES: Lapel 26:05 MIC. 45, 90p; Dual
Impedance, Dynamic 600 ohm and 50k, £4-50. RECORDING
TAPE: 5in LP 900ft, 45p; 5%in L.P. 1,200ft, 60p; 7in L,P.
1,8001t, 81 p. RESISTORS carbon film 5%, 1ip.-ALUMINIUM
CHASSIS from 6in x 3in to 16in x~10in all 2iin deep.
Tranststoes, Rectifiers, etc. e ~ /
Large S.A.E. for list No. 4. Special Prices for quantity
quoted on request. Add 10p for P. & P. on orders under £5.

M. DZIUBAS

158 Bradshawgate, Bolton, Lancs. BL2 1BA.
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ALMOST UNBELIEVABLE! Think o1 the year (984 and e

what mightbe produced then—now get the fantastic ASTRAD I [} » l
17 and SEE for yourself that the incredible Russians have W J’// O/ n f DA

done it alt NOW! It's the radio perfectionist’s dream

come true! TI"“S ONE SUPERSEDES ALL E{\RLIER T A
HE FABULOUS\ @ RL

MODELS! It will probably make your present radio seem 0 uvn
like a “‘crystal set”! Complete with optional battery eliminator RANE“G‘_ “ﬂ%\ Y E Eng’BE
for both bactery and mains use! We're almost giving them away S?“ “"“S ﬂa"‘“l‘a”n? ":g‘%sm”
SFaun S
) CORNERS of TylOM THE
JgF T
ARTH!

at only £20:75—a mere fraction of even today's Russian miracle “‘,k“ k S“\_\_
price! We challenge you to compare performance and value 'S

. ‘ X WL AN

ih that of €80 radiost  *Tesc 7 days. well refund Linscancly [§ TME W\ RTABLE RAD|0& !
if you are not astounded! egan ac chrome finis “M\ Nt - C Ik
fy t astounded! Elegant black & ch finish \out 0F0 OMMUNICATION S>>~ "MAGIC EYE" tumng

facia, set in fabulous Cabinet built case—constructed of \
fine Russian hardwood in beautiful Teak Veneer finish— \“ 3 REcE VER \ |eve||nd|catnr
prevents vibration, ensures purer & sweeter tone than ever! ,
Volume controlled from a whisper to a roar that would fill a hall! . LJ - i i
Much wider band spread, for absofute 'pin-point’’ station -
selection! Plus "MAGIC EYE"” tuning level indicator for .
ultra perfect tuning sensitivity! Yes, the Russians have sur- . '
passed themselves, proving again their fantastic ability in the field of 0 3 l
electronics and brilliantly reflecting their advanced micro-circuitry
techniques in the field of spaceship and satellite communications. AN DARD L0 dliU
Yes, EVERY WAVEBAND instantly at your fingertips including 2, l i} | DA l —

Standard Long, Medium, Short and Ultra Short Waves ~"X*COMPARE =
to cover the four corners of the earth 24 hours a day in- 7 I DA l ) f TSPERFORMAN!
cluding all normal transmissions. VHF, AM, FM, MW, hgso
LW, USW, plus local & new stations not yet operational, A w't A
and messages from all over the world! Expensive TURRET RADIOS,

TUNER side control waveband selection unit (as used on ex- - \
pensive T.V.s!). Every waveband clicks into position giving

incredible ease of station tuning! Genuine push-pull output! 5
ON/OFF volume and separate Trebie and Bass tone controls for utter PO
perfection of reproduction and tone! Press-button dial illu- . 4 .

mination! Take it anywhere—runs economically on standard pv -

batteries (obtainable everywhere) or direct through battery

eliminator from 220/240v AC mains supply. Internal ferrite rod s B A
aerial plus built-in '"‘rotatable’ celescopic aerial extending to ATOR a8 e :
39ins approx. It's also a fabulous CAR RADIO. Can also

be used through extension amplifier, tape recorder or public address system. SIZE l4ins x
10+ins x 44ins overall approx. Magnificently designed, made to give years of perfect service. (U.K, service
facilities & spares available for years & years to come, i ever necessary!}). With WRITTEN GUARANTEE
manual with simple operating instructions & circuit diagram. CQOMNLY £20:75 (with mains/battery eliminator
£1-48 extra) BOX, POST, ETC. 50p. *BUT WAIT, for only 55p extra you get the sensational
“COMPUTERISED” WORLD TUNING GUIDE (It enables you to time, pinpoint & get transmissions
the whole world over—even a child can do it In a flash—it even lets you know when to tune into the
U.K. when abroad. NO GUESSING! NO MESSING!} PLUS Standard ‘longlife’ batteries PLUS
ultra sensitive earphone for personal listening, (Sorry—We cannot change these new radios for
any earlier model purchased.) HURRY! Send today and test 7 days—refund if not delighted. Or cali.

7

T

O/

dSAVE £14-48!

gravonEW AC/DC BATTERY/MAINS

Cag fﬁfzﬂ-e

i AM/FME.

RADIO and™

CASSETTE With relmnte
control
TAPE RECORDER microphone.

& PLAYER

WITH REMOTE
CONTROL MICROPHONE

Shopertunities "thunder” ahead with an offer that's FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest
sensation 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 or mains. (Simply plug in the 220/240V AC line [THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW asuperb
cord.) Record and play back anything, anywhere! Even tape direct from the |de-tuxe portable BATTERY/MAINS tape recorder and player—and incrediblie
Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY |Shopertunities bring it to you for ONLY £12- 49' Due to our cut price we
€44! WE OFFER AT ALMOST HALF PRICE! Wonderful features:|cannotname first-classmakers—butrestassured you're getting one of the BEST!
% Press-button Keyboard Contro! Panel or latest MASTER SWITCH |Expensive "PIANO KEYBOARD” CONTROL PANEL (orlatest MASTER
CONTROL! *% AGIC EYE™ Visual Battery check/recording level [SWITCH control) AND AUTOMATIC LEVEL CONTROL. No
indicator or built- automatic Leveller! & Separate ON/OFF and |fiddling with awkward tape and reels, just "slap-in" a cassette and off you go!
HI-LO volume controls! * Heavy duty built-in speaker! % Earphone |{Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere).
(for personal listening or “‘monitoring”) and extension speaker sockets!|Amazing performance ensures perfect tapings and superb reproduction! Remote
% Remote control microphone! % Built-in swivel telescopic extension [control microphone. Rapid Rewind! Fast forward! Beautiful tone from a
aerial (24in approx.}! Magnificently made case with carry handle.|whisper to a roar! Completely self contained—record anywhere indoors or
(DESIGNS VARY SLIGHTLY.) Takes standard 30, 60. 90 or 120-minute |out! Runs on standard batteries AND 220/240Y AC mains. Separate
Cassette Tapes obtainable everywhere. AND the amazing built-in full jjacks for remote control microphone, etc. Size 9%in 5in 24{in approx.
circuit VHF, AM/FM Radio gives you superb clarity of tone, incredibie station | Design can vary slightly. With carry handle. WRITTEN GUARANTEE and
selection. Unique rotating Station Selector Dial—get all local city and regional |[full instructions. ©OMNLY £12:49 post, etc.,31p. % Refund if you don’t agree
stations in every part of the country plus B.B.C. National, VHF. Picks up dozens{we could charge up to £2697! BONUS OFFER (one per customer)—
of foreign stations. Fabulous in your car! You could pay £ £ £'s more for a{Cassette tape, set of standard batteries AND microphone stand all for
*ONE! £23.75, CARR. ETC. 35p. Com- |50p extra, if required. Send & test 7 days; refund if not delighted. Or call.

Car Radio or Car Cassette play S
::‘l:'tt:hw‘::: :n ‘:Ioepllw’::‘nt:us‘t::': T1?:-1e wglt‘:'nT'ETl'cG"l,JpAh:rxN\;'Eré.onsl:s Order by post to Uxbridge Road address or call at either store.
test 7 days, refund if noc delighted. Or call. Bargams galore at both stores. —(COMMERCIAL TRAVELLERS PLEASE
NOT

today or call at either store. Send
BONUS OFFER; Batteries and Cassette Tape 15p extra if required. E : Merchandising office at Holborn Store.)

Dept. PE/24, 164 UXBRIDGE RD (facmg Shepherds Bush Green),

ER I N | I I E LONDON Wll 8AQ. (Thurs. Fri. 7). Also at 37/39 HIGH
» HOLBORN (opposite Chancery L:ne) LONDON,W.C,I. (Thurs,

7 p.m.) BOTH OPEN MON. SAT. 9 A/M. TILL 6 P.M.
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: MAIL ORDER COMPONENTS AND HI FI
HESCENI FOR THE HOME CONSTRUCTOR
RA[”U ”[] OUR SHOPS ARE OPEN ALL DAY

FROM 9 AM. TO 6 P.M. 6.30 P.M. ON FRIDAY

Il & 40 MMB RMD 10“00“ 'm 6" 868 3206 13 sou%snmsf E‘B‘M?JTBW,"E'TS'%M 1685

LOW VOLTAGE | . &  TRLVOLT BATTERY DIGITAL CLOCK KIT | EA10003 WATT AUDIO AMPLIFIER
AMPLIFIER ELIMINATOR 24-hr. Nixie dig. clock kit. | 7 e esined n o
Enables you to work m “‘euupply: atcompleteluet T: AG“’“[ lﬁine:r]pl nce_r esigned aroun: e
5 transistor amplifier comple y N of components; a couplete aunly o o4y
:'ith volume con‘:rol lscaulrab'l': your [fransistor - ° set of easy to follow | Supnly Voltage Dy
for 9V d.c. and a.c. supphes Radio, Amplitier or instructions; printed circuits made to | Speaker Imp. 8-16 oln
Will give about 1W at 8 ohm  Cassette, etc., from make construction as simple as possihle; (P;r.equency ::QHZ—'_ZokHz
output. ;_ht_!a;&mmn-throughthmcompact a cabinet and front panel to give a Il\er]all\sxz»il for ead _.ml(:«mx;m
With high TMP input ths ampli- ,lhml'uawr. Jllm by noving a professional finish. ~ All for the price of | % - "‘a' e players,
fier will work as a record | PLUE YOu can select the voltage you the components. £22-50 + 50p P. & I, | 3isbeo unita, etc . . £2-63
. | require, 6, 7} or 9 volt. This Please send 8.A.E. if you require 4-¥U0 technical data_and.diagrams with eaci
player, haby alarm, et | yoans 'all your transistor power 3 i you require moreq ; dule. All guaran d a bargain at + 5p P. & P
amplitier- pack ay;plwitlona can be haln'ned g ormation, 'ig :
Ly thie one umt. Approx. size .C. MODULE TYPE SL403D ., MINI LOUDSPEAKERS { Z PR'NTED
mj‘é’ 2}in + 2tin x 33in. Our  Price 3W r.m.s. power amplifier and pre- [ 2iin 8 ohm 50p il ,' XCIRCUIT
) = £I 75 £275 plus 10p P. & P. Same | 2™P- Complete with data sheet. | 21in 80 ohin . 50p ¢ KIT
. model suitably wired for the | Fully &y < §2iind0ohm . , 500 | BARGAIN 8.C.R. | Eversthing for
phus 13p . & P. | Philips Cassetté £3 plus 10p P & P} el ” Please include 3p P. & P. on | Pested Thyristor. | producing  your
£1-80.carr.7p. A each L.8. J 400V, 3amp. . own Printed
CRESCENT MINI-STROBE TRI-VOLT CAR SUPPLY 45p each. 5for £2. ¥ Circuits.  £1-40
® Appros. 1 Joule Enables you to work your Transistor Radio, Aniplifier Qgg ::;;’RR:R:;’?NYOUR CAR 5p P. & P. plus 10p P. & P.
0 ~—, | or Cassette, etc. from the 12 volt carsupply. Positiveor P . -
o l:}l;::::,le speed fr— | [ negative earth. Approx. size = %in. x 3}in. X 1}in. CAR AERIAL
® AC. 220-250V E This converter supplies 6, 7§ or 9 volts and js transistor | 3pec.. 5 Bection
° Appmx.size 6y e | regulated. A real money saving device for £2-50 plus Fxtended Length 100ci
1°%4 lyb P& P ., L‘ength under Fender 40cm o 3
Ideal for Discos., ete. MINIATURE RELAY Sapp! Sable Ii";‘g'h, lh‘l?cm S O,
Working and £ 6. 50 + :4sp 5 volt 70 ohm. B“g"k’el :"',""”"“ "‘I"‘!‘o EMI LOUDSPEAKER 450
Guaranteed - }8ingle Pole Changeover 4°P plusép I’ & ¥, C;nfr;‘l S::tch £5 75 17 uz P}p 10W 13in ¢ 8in 4+ two 2-2jin
For more detaiis send a B..\. ¥ Approx. size = 1}in. x lin. x lin. tweeters and cross-over. All wired
—— = CRESCENT 100 WATT BB 5 ALL PORPOSE AMPLIFIER — and ready for use. This ever-
= ] CRESCENT CASSETTES RESCENT” 100 WATT R.M.5. ALL PURPOSE AMPLIFIER popular 450 in 3-8-13 ohim imp.
Top quality cassettes at unbeatable prices (complete with W & u.su I_LD'lT, N \ £3so plus 38p P. & P. each.
standard storage case): C60 28p, C90 38p, C120 48p plus eu\llpply the thrde n}oxlulea for you to build this Disco-Group-P.A.
= 5o P. & P amplifier into the cabinet of your choice. 5
e % :  THE POWER AMP MODULE TP100W . PP P B AL
- 170W r.m.8. 8q. wave 300W instantaneous peak into 8 ohm (60W A top quality
PSYCHEDELIC %;}g:‘;hflg;r'}g:\zz;g— Trebie into 16 ohm). £14.28 carr. 45p ‘Q‘\\ speaker ideal where
Each channel has ite own sensitivits % THE PRE-AMP MODULE . ) arnall size is import-
Just the i { th) Four control pre-amp, Vol, Bass, Treble. Middle controls. Designed /‘% ant. Manufactured
CO'?"?I' = ognnect 13 It @ 18 | to drive most amplifiers using F.E.T. tirst stage. £3-96 carr.2ip by E.M.1. for a well-
umll't‘? the :10“ EPN"tﬂh‘”""‘)"“{’, of an | 4 THE POWER SUPPLY MODULE P§100 1 known hi-i  set
gg:)pwx Elr' ey f‘"‘?,’f ¢ l;ee {5? up t]o Is supplied complete with the maina transformer. £9-68 carr.50p maker. 8ize: 7in. x
of the "‘.T'"' d° g °i“ pu q ","”{’_a 81 Complete fixing instructions are aupplied and no technical | 4in. Impedance: 8 chms. Flux:
S ‘I”’;" ‘13. ylou pro¢ ucle @ fascinating § o wledge is required to connect the three ready wired modules. 38,000. Max. Freerange: 90Hz to
SOUNCT1E ieplay.  (All  guaranteed) A fantastic bargain. 1f you purchase all three modules. | 12kHz.  Power handling: 5W.
£18-50 plus 38p P. & ¥ 225 carr. 79p Unbeatable. Price: £1.80. Free
1f you require moreinformation please send S.A.E. Send 8.A.E. for further details on this or our ready built amplitiers. | postage on this item.

The most accurate
pocket size

CALCULATOR

in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today

for free booklet, or send £4-65 for
this invaluable spiral slide rule

on approval with money back
refund if not satisfied.

CARBIC LTD. (Dept. PE 44)
54 Dundonald Road, London SW19 3PH

a RADIO-AMATEUR ! STEREO (¢ ocooer

HIGH PERFORMANCE PHASE LOCKED LOOP (as in ‘“W.W." July '72)

learn how to become a radio-amateur MOTOROLA MCI3IOP
- in contact with the whole world. We give EX STOCK DELIVERY
G5 i i i Specn. Separation: 40dB 50Hz—|5kHz. Distortion: 0:3%,. |/P level:
skilled preparation for the G.P.0. licence 560mV rms. O/P level: 485mV rms per channel. Input impl;dance: 50k.
N S PN A GED P ENS GED IS S S I SR I S Power requirements : 8-12V @ I16mA. Will drive up to 75mA stereo
l F [} l ‘on’ lamp or LED.
ree? Brochure, without obligation to: KIT COMPRISES FIBREGLASS PCB

I (Prin:ed_ and tinned), Resistors, I.C., Capacitors, Preset Potm. &
g BRITISH NATIONAL RADIO SGHOOL i e TG DIGBE (had)

Suitable as stereo ‘on’ indicator. For.above with panel mounting clip

READ|NG BERKS I and instructions. Only 35p -- p.p.
. MCIJIOP only £2:77 + pp. 6p
NAME : | SPECIAL OFFER 1
EB13 IN4001 50V 1A RECT. DIODES. Full Specification Devices. f ONLY 5p each
I ADDRESS : S = l 709’ DIL 14 PIN OP AMPS. Full Specification Devices. ONLY 34p eath

1 - _BLOCK CAPS please || Fi-Comp Electronics
s S S . - - BURTON ROAD, EGGINTON, DERBY DE6 6GY
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Colour Television

1Cs

VDR's € Thermistors

NEW LISTS
LOUDSPEAKERS

COILS AND INDUCTORS
TRANSFORMERS
(postage 5p)

Single Dual log
10K 104 10K or
25K 25 4 25K lin
S0K 50+ 50K

100K 100+ 100K Knobs
30p s0p 10p.

Diodes & Rectifiers

TBAS00 £2.00 TBASSO£3.00 SL46BE  £3.85
TBAS10£2.00 TBASSD £3.28 SLAT2AT AISB  75p GLZ3 £1.00 VAIOOS 16
TBAS20£2.05 TBATS0£1.04 stsorg £116 Cz1 15p RS3. £1.32 VA1028 13p
TBAS30 £1.08 TBASSD3.99 SLABCE | o o Cza 135 Ro4 £1.46 VAI033 13
TBA540 £2.00 SL403D £1.50 SL917A : CZ13A 13p VA1040 10p
£298 ED/A258 10p VA1053  10p

I.C. Sockets £298 ZZ/06  10p VA1065S 10p
Dualin-line or Zig-Zag (Qui), 14 and 16 pin GL16 €1 VA1034  10p

Qur Price 15p
k) kJ
Slider Pots Resistors

3 watt 5% Carbon Film - low noise
Hi-Stabs

All E24 vaiues 1p each plus p. & p. 7p for up
to 50 Resistors and a further 2p for each
additional 50 Deduct 33{% for 100 of one
type or 25% for mixed orders over £1 in value.

1W 10% Carbon Composition  3p each
2W 10% Carbon Composition  6p each
24 W 5% Wire wound 9p each
5W Wire wound 9p each
10w Wire wound 10p each

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

Potentiometers

S0KQ

5KQ S00K 2

10K 100K Q 1TMQ

25K 250KQ 2MQ

log or fin less switch (& 1K€ tin} 12p
log or fin with switch 24p
dual less switch 40p
dual with switch 10K, 100K & 1M

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

Eliminators

Power Sections

9 volt@ 20mA (PP3)

Heat Smks

ohms -
AA119 9p BA156 15p BY176 £1-50 7.8.10, 12, 14,17-5, 20 @ 700mA 20p 6 volt @ 50mA £1.50
AA120 9p BA24356p  BY182 £1:50 22, 25, 28, 30, 33, 36 @ 700mA 25p 9 volt @ 50mA £1.50
GAI0220p OATO 95 IN400U G0 | To.a 30 12010 o0 & soomaz® | 575 ven soma £250
P P P 75, 87,100, 120, 140, 160 (& 300mA 25p volt, 50m. a
BA11617p OA30 7p IN4002 7p 180, 200, 220. 250, 270 @ 300mA 25p 7% volt for cassette recorders £2.00
mle M hed B | sCEGERE i | cdelel e B2
P P 4 726 @ 150mA 25p , 43,6, 73,8 12@ mA (illus.
BA148 20p BY10015p IN4005 10p 1KQ @ t100mA 20p Car Battery Converter fully stabilised to
BA154 13p BY126 15p IN40086 12p 2KQ @ 70mA 25p provide 6, 7} or 9 volts
BA156514p BY127 15p IN40O7 15p plus p. & p. 7p per section. (p. & p. 15p on all types)
3 &
ENT Rectifier Trays Mains Droppers Presets
Vertical or Horizontal
(5 stick version) for BRC Chassis i.e. (1) 37Q +31€ 970 +26Q +1868Q 50p 01 watt 5 0-25 watt 7,
2 P t 7p
Ferguson, Ultra, Marconiphone & HMV (2) 14Q - 26Q +9702 +-173Q S0p 100 1K Q2 10K € 100KQ 1MQ
950 Mk I1, 960, 970 & 1400 chassis (3) 30Q 1260 4 2 85KQ 50p 250 26K 25K () 250K{ 25MQ
Our Price £3-50 plus p. & p. 20p plus p & p. 7p per dropper 500  5K0 50K @ 500K 5MQ

BGDNESUYG electronics

Transistors & Integrated Circuits

Capacitors

Ceramic - plate 63V (C333)
33pf

1-8pf 8-2pf 3p 120pf
2 2pf 10pf 39pf 150pt
3-3pf 12pf 47pt 180pf
3-9pf 15pf 56pf 220pft
4-7pf 18pf 68pf 270pf
5-6pf 22pf 82pf 330pf
6-8pt 27pt 100pt
all 5p. each
mylar film 100V
1000pf  2p ‘N pF 3p -068uF  4p
2000pf  2p ‘02uF 3p 1uF 4p
5000pt  2p 04uF 3p -2uF 5p
-05uF 3p
metallised polyester 250V (€280}
-01uF 3p ‘068uF 3ip -47uF 8p
‘015uF 3p 1uF 4p B8uF Mp
‘022uF 3p “15uF 4p  1pF 13p
-033uF 3p -22uF 5p t-5uF 20p
-047yF 3p ‘33pF  63ip 2:2uF 24p
maetallised polyester 400V (C281)
‘0tuF 4ip  -047uF 6p ‘22uF  10p
‘015uF 43p 068uF 6p -33uF  14p
‘022uF 41p  1pF Tp 47uF  15p
033uF 53p  15uF 8p
mixed dielectric 600V
O1uF  7p  047uF 7p 22uF  16p
‘022uF 7p 068uF 8p -47uF  24p
‘033uF 7p  1pF 8p 1uF 33p
mixed dielectric 1000V
1000pf 6p  6800pf 9p “1uF 12p
2200pt 6p -01pF 9p 22uF  22p
3300pf 6p  -022pF 9p 47uF  30p
4700pf 6p  -047uF 12p
Ceramic
12KV.d.c. 8KV.d.c. HI-K 750V.
10pf  9p 200pf 8p  1000pf 5p
15pf 9p 220pf 9p 1500pf 5p
22pt  9p 250pt  9p  2000pt 5p
68pf  9p 270pt 9p  3000pf Sp
82pf  9p 300pf 9p  5000pf Sp
100pt 9p 750V DISC  10,000pf Sp
120pf 9p 470pt  Sp feed-
140pf 9p  1000pf Sp  through
150pf 9p  5000pf Sp
180pt 9p 10,000pf Sp  1000pf Sp

MAIL ORDERS: Where no p. & p. charge 1s shown,
a minimum of 7p applies, p. & p. on overseas orders
is charged at cost.

ADDRESS TO. Mail Order Dept. 56,

is Green Road. London, N10 3HN

AC107 2%p  BC147 10p  BF1%6 tsp OCat 19p  ZN1304  22p  2NS172 15p &CCMWG
AC1Z5  17p BCl48  10p BF197 1sp OC0  20p oNITI1  2p BZYB ) g0
AC127 15p  BC1a9 10p  8F272 s3p  OC170 2p  2N1833 0p éégf:ss aa. CAP VOLTAGE
AC128 15p  BC1S7 12p  BFY50 24p  OCIT p  2Nze26 el 0p oo oF 4 63 10 16 25 40 63
ACi7%8  15p BCIS8  10p BFYS! 2p ZTXI07 s 2NA0SS Bp oo oo . . — —
ACIST  26p BCis9  f2p BRY3 38 ZTXI08  1zp NS SR o L 15 8p
ACIBTK 25p  BC169 15p  BSX21 26p  ZTX108 15p  2N3055 49p MC1303L £1.75 3'2 - g:
ACI88 25p BC268 15p  BSY9SA 14p  ZTX300 12p  2N3702 12p MC1330 20p ‘?’ - &p
ACt8K  25p BD115  &Ip BU0S £ ZTXo  tsp N3 2 o o 68 6
ACY20 20p BDIA 0p  MJE340  §7p  ZTX302  20p  2N3ITO4 W s £1.00 12 & @ P g:
AD0  awp BDIR  Top MPFI® 4 ZTX3 2 NOOS  Mep Lo L & = o K3
AD149 40p BO131/2M.P. MPF103 3Te  ZTX304 25p  2N3706 10p MFC40008 49p ::.3, 5 6p 3 6p P g; s
ADIBL Sy MPFI4 3o ZTX31  2p INITOT VB urcigion s a E~ CRP
AD162 F1 2 MPF 1. 18 N37 12| 6y
Dib10/2 AFt1s 18p :n:‘)l o Mpng: ﬁp i:’:ﬁ b :NJ‘I:: Ty e i T Do m oo
for SL403D P 2 P P Ste03D 2150 220 6p 6p  6p 10p 12p 18p
10D ISp AF11S i8p BF173 20p 0OC28 40p  ZTXS502 20p  2N37t0 12p TADI0O £1.50 330 6p ‘Sp 10p & 0 39
L—_— AF116 18p  BF180 3p  0C35 4p  ZTX503  1Ip  2N3TI 120 CyE— - ;;g g: o 125 m’j 2“; 2
”e,oboa’d AF117 18p  BF181 p  OCa4 15p  ZTX504  50p  2N3819 sp mes £ 1000 109 12p 188 21p 40p 600
AF139 2p  BF1B 2%p  OCH 15p  ZTXS31  25p 2N3%3  15p  LAT0SC  4sp 1300 0 ;‘:g fn': 508 59
Copperclad Ptain 8CI07 10p  BF185 3p  ocn 11p  2N6§7 18p  2N3904 179 uATID 45p 2300 'uz -
0.1 0.15” 0.15” BCr08 10p  BF1%4 15p  OCr2 17p  2N706 12p  2N3905 21p  uAT23C  £1.05 4700 2tp 60p 75p 93p
2k 17 op BC10S  10p. BF195 15p  0CT6 15p 2N708 15p N3G 12p  LATUIC  sep
24" x 3% 20p 16p(9) 1 CaP VOLTAGE
24" x 5" 24:>. 21{: 27; 1(2); uF 16 s e
3%” x 3% 24p 21p (8) 500 33p  40p
3% x 5" 27p 27p (10} 17p 1250 50p
mie @ & £ -
x :
177 x 5" " @ 75:‘ 250 = 5p 93p
Spotface Cutter 36, 000 @5 Bp
Pin tnsertion Tool 475 oo LI
Terminal Pins lap per pack of 36
NEW LISTS We still have large stocks of Multard €426 and C437
BOXES, CHASSIS, etc. series capacliors and will continue to sudpply these upon
TRANSISTORS, 1.C.'s, etc. request unbl stocks become exhauste:
(postage 5p)
KJ K/ / ’
Aluminiym Boxes TV Electrolytics
Including baseplate and screws 1:2:4; 8uF 450V 14p 32uF 450V 20p
16pF 450V 15p 50uF 350V 20p
No. L. W. D Price p-&p. 8- -Buf: asoov.w ;:p 32-+32uF; 350 VW 25p
8- 16uF. 450 VW 32 32uF; 450 YW 43
() 2% xSW"x 14" 35p 8p £28 5 16-16uF. 50 VW 259 50 SOuF. 50V 35p
() 4 x4 x1u" 35 2 Complete Kut (inc. Teak Case) 450 16-+100-100 - 3004F, 275 V.W 123
) & sabalkd  &p 8p 20 Watts per channel i stereo amplifier ped by of Texas Lid” e ane s annn 2y
“0) LA st o A This designer approved kit, has 1 state-of-th ion, including distartion of only 0.09% at 100100 100+ 150 1504F 320 V. £1.66
47 x24"x2 5p 8 20 Watts into 8 ohms and a bandwidth of 5 — 35,000 at —3db. The semiconductor compliment of 100+ 100 +200 : 300uF: 275 V.W. £1.23
12 37 ox 2T ox ™ 32p p this superb kit includes no less than 6 integrated circuits, 10 Silicon transistors, 4 rectifiers and 0:-100 1 200,F; 300 V.W s3p
1367 x4" x27 50p 10p 2 zeners. Controls include : bass: trebie; volume; balance; on/off: on’ indicator; headphone sockets; 100 + 200uF; 275 V.W T5p
14 77 x57 x2%" 58p 12p scratch filter; rumble filter; inputs for magnetic phono; tuner; aux or tape; tape head cic; Input; 100+ 200 - 200uF: 300 V.W. £1
15 8" x6" x3" 75p 18p selector; monojstereo switch The construction of this kit was featured in ‘Practical Wireless’ 100+ 400uF; 275 V.W
16 10" x7" x3" 85p 20p May - Aug. 1972. 2000F: 275 V.W. 50p 300 - 300wF: 300 V.W. £1 90
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HOME-RADIO.{Components) LTD. Dept. PE, 234-240 London. Road, Mitcham CR4 3HD Phone 01

-648 8422

" TEINSLATION WIASE I0D §
CANT A PN

2 seeed cosF

A Bo77LE aF Pa kpsse Set
(FHILNE THAT A FLASK OF WNVE)

L HOME ®ADIO CATRLIOCIE
CFRILINVG THA), ABOCA OF HEESLE)

2 7Hod
HULNE THAT, A EOOD TELLFIRNE Mt BeR)

For the benefit of those who have a scientific rather than a We hope that throws some light on our cartoon. [f you read the
literary bent, may we explain! Omar Khayyam was a Persian poem you are bound to come to the conclusion that O.K. liked
Tent Maker who lived in the Ilth Century. He was also a his tipple—obviously a thoroughly “‘good type’.

Poet, Philosopher and Astronomer. Thanks to the fine transla-
tion by Edward Fitzgerald, his best known work is the exquisite What's all this to do with Electronics!? You may well ask ! !!
“‘Rubaiyat”. [t was first produced in England as a pamphlet
and offered at sixpence. It didn’t sell and was reduced to two- Nothing really, but after all this is the Christmas Number, so
pence. As there are only three known copies left in existence we should be able to let our hair down. [n any case we are sure

you must already know that we produce an excellent Components

you may tmagine what they are worth today!
Catalogue which will make interesting holiday reading for you,

One of the best known verses runs as follows: listing as it does some 6,785 items (over 1,750 illustrated) and
""Here with a loaf of Bread beneath the Bough, costing only 75p including postage and packing (only 55p if you
A Flask of Wine, a Book of Verse and Thou collect it). It also contains 10 vouchers (each worth 5p when used
Beside me singing in the Wilderness as directed). Are you convinced? No! Well you'd better go

And Wilderness is Paradise enow."” out and buy Omar's ‘“Rubaiyat’ instead!

Home Raoio

POST THIS COUPON with your cheque
or postal order for 75 pence

Our “new look”
catalogue is hot off the
press! Larger pages,

many new items and s
pictures. Now, more 7 P s = e N O T S B OO SR Ao W <00 SN N B
than ever, it is a “must”’ . ‘
for every keen construc- ' Please write your Name and Address in block capitals .
tor. Full details of our bt l ]
popular Credit Account ¥l Name
Service are given in the | ' l
catalogue. t :
i = Address i
The price of 75p applies only L I
to catalogfes purchased by | [ |
customers in the UK and to 7 ] 1
BFPO addresses. [‘__ v HOME RADIO (Com
. ponents) LTD.
= 4“— l. Dept. PE, 234-240 London Road, Mitcham CR4 3HD i

1T r r x5 I 1 TI.] -----------J
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DOWN TO EARTH

HE obvious sometimes obscures other parts of the picture.
T The main purpose of a constructional article is to give
all"information necessary to enable any suitably experienced
constructor to produce for himself a correctly functioning
replica of a proven prototype equipment.

Obvious and true; but this is far from all. In fulfilling its
purpose a constructional article demonstrates in the most
effective and objective manner possible how circuits can be
applied in practice. Interesting and unusual applications of
the technology are frequently first brought to the attention
of the reader through a constructional design. The Biological
Amplifier described in this month’s issue is a good example
of this, since it opens a door to an area of activity perhaps
totally unfamiliar to many readers.

Purely theoretical articles are essential and they play their
important part in explaining new concepts for circuit design
-and in suggesting lines for experimentation with new circuit
devices. But when it comes to the nitty gritty business of
determining precise facts, no amount of theorising can be as
convincing, nor as reliable, as the detailed technical descrip-
tion of an actual model, with every component value stated
and a performance already established, not merely calculated
or predicted.

Amongst our readers there will be a sizeable number who
confine their interest in electronics mainly to a study of
circuitry and its uses in the abstract—and we suspect they
include quite a few who have never held a hot soldering iron
in their hand. We believe it would be a great error were
they to skip the pages devoted to practical designs. The old
saw that an ounce of practice is worth a pound of theory is
very relevant even when considering general or non-construct-
ing readers, simply because they do rely exclusively upon the
printed word and diagram for knowledge.

Constructional articles help to infuse reality into a subject
which, because of the impalpable nature of its workings, is all
too liable to be elevated into rarefied regions—with the ready
connivance of some of the technical intelligentsia, it has to be
admitted. No matter whether we build a particular project
or not, careful examination of the text and diagrams will
usually teach us something; and certainly help us keep the
whole of electronics in true perspective and our own feet
firmly on the ground.—F.E.B.
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linear ohmmeter is an essential piece of equip-

ment for carrying out accurate resistance
measurements on thermistors, l.d.r.s, resistive trans-
ducers, motor field and armature windings, heating
elements, etc. Such an instrument is also extremely
useful for checking resistors and resistance combina-
tions, or for batch selection from low tolerance
components.

The instrument described in this article is ranged
0-5¢ fs.d. to 0-100k2? fs.d. in 10 ranges utilising a
divide by two facility. These ranges will cover most
applications from measuring low resistance motor
armature windings to thermistors and transducer
tracks.

The circuit is extremely stable but built-in calibra-
tion is provided to compensate for drift as a result
of battery deterioration or extreme environmental
effects. Battery life is six months or more and the
indication can be guaranteed to have an accuracy
+ 1 per cent of full scale deflection.

PRINCIPLE OF OPERATION

The principle of operation is well established and
iP§ based on the simplified circuit diagram shown in

ig. 1.

The resistance to be measured (R,) is fed by a
constant current generator (/,) to give an input
voltage V,. This is then amplified and the output
voltage V,, proportional to the input resistance
value R.. is measured on a moving coil meter cali-
brated in ohms. The operational amplifier is con-
nacted in its non-inverting mode and has sufficient
feedback to ensure good stability of operation, and
satisfactory input and output impedance values.

LG.LI
DHMMETER

“‘.

By G.GRIFFITHS B.Sc.(Eng)

%ﬂu

Two

'&"_ ~gff
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b= V(RF RD

Fig. 1. Simplified circuit diagram of the ohmmeter

THE COMPLETE CIRCUIT

The circuit diagram of the ohmmeter is given in
Fig. 2. The constant current generator TRI is
adjusted by VRI. VR2 or VR3 to give the required
outputs which may be passed through the test resis-
tance R, or through the standard range resistors R
’to RS by selection of switch Sla or Sib. A fine
setting is achieved by adjustment of VR4 to give an
accurate full scale meter deflection when the standard
resistors (calibrated input) are selected. By scale
calibration prior to test readings the accuracy of the
system is dependent only on the standard range
resistors and the meter.

The operational amplifier ICI is connected to give
the required closed loop gain by adjusting the resistor
values at the range selection switches S2c¢ and S2d.
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Fig. 2. Circuit diagram of the linear chmmeter

The amplifier has a minimum input resistance of
25 megohms and 400 megohms in the unity gain
condition so that input resistance ranges of up to
10 megohms may be measured without loss of
accuracy. The output resistance 1s never greater
than 10 ohms so a | milllamp meter movement may
be used without loading the amplifier unduly. The
use of such an indicator, used with appropriate
series resistors. offers better accuracy and shock
resistance as well as being cheaper than a more
sensitive movement.

The divide by two switch S3 gives a full scale
deflection of 2:5V when selected and so expands
the range of the instrument. The operating condi-
tions as referred to Fig. | are shown in Table 1.

COMPONENTS
Many of the resistors as shown in Fig. 2 are of
high tolerance and stability. [t is. of course. of para-

mount importance to have accurate standard range
resistors, as the instrument read-out accuracy is
dependent on these.

The current generator is constructed from three
presets, a Zener diode and a transistor. The presets
may be the Cermet type or the skeleton type. but
any silicon pap transistor and any 5.1V 400mW
Zener will suffice.

The amplifier used in this circuit is preferably the
LM741C. but & »A709 may be used with appropriate
frequency dependent feedback components. If the
latter is used it may be necessary to decouple the
supply rails to prevent parasitic oscillation.

The function/on-off switch S1 consists of two. unit
assembled three-pole wuavechange switches with
three functions: f.s.d.. test and off.

The range switch S2 is made up of four. single-
pole 6-way wafers one way of each not being used.
S3 is a single pole on/off slide switch.

Table 1: OPERATING CONDITIONS

Switch Resistance Amplifier
Position Range Vi=[lcRx] Gain=G R Ry Ie Vo
1 10Q 50mV 100 1002 10k Q SmA 5V
2 10002 50mV 100 100Q 10kQ 500 A 5V
3 1kQ 500mV 10 1k 9k 2 500 A 5V
4 10k 2 5V 1 100k 2 0 500 A 5V
5 100k €2 5V 1 100k ©2 0 50 A 5V ouad
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CABINET
DETAILS

BOARD
DETAILS

Fig. 4. Drilling details
for small component
mounting board
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8 Holes ‘A" 6 BA clear
8 Holes '8 Vg, dia
2 Holes 'C'3fg dia
1 Hole 'D’ 2-6 dia

Fig. 3. Case cut-out and bending details
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COMPONENTS . . .

Resistors

R1 10Q1% R10 1kQ 5%

R2 1000 1% R11 10kQ 2%
R3 1kQ 1Y% R12 8.2k 2%
R4 10kQ 1% R13 8200 2%
R5 100k 1% R14 10kQ 2%

R6 10002 2% R15 10kQ 2%
R7 1kQ 2% R16 10k 2%
R8 100kQ 5% R17 10kQ 2%
R9* See text R18 2-2kQ 5°,

All § watt carbon resistors

Potentiometers
VR1 1kQ vertical preset
VR2 10k vertical preset
VR3 100k vertical preset
VR4 10k carbon linear

Diode
D1 51V 400mW Zener diode

Transistors
TR1 2N3702

integrated Circuit
IC1 LM741C

Switches
S1 2-bank, 3-pole, 2-way wavechange switch
S2 Switch kit with four 1-pole, 6-way wafers
S3 Single pole on/off slide type

Meter
ME1 1mA moving coil meter 100mm x 80mm
(SEW type)
Batteries

B1, B2 6 volt style PP1 (2 off)
B3 9 volt style PP9

Miscellaneous
Aluminium sheet 20 s.w.g. 6in X 4in and
154in % 134in
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Fig. 5. Component assembly and wiring details.
Water switch wiring is shown separate for clarity
OPERATION

To operate the instrument, S2 is first selected to
give the reauired range (if known). The function
switch S1b is then pushed to give full scale deflec-
tion on the meter which, if necessary, is adjusted
by means of VR4.

The unknown resistance may be connected and
the test function switch Sla depressed. Should the
ensuing reading be less than half full scale deflection
the divide by two facility may be used to give better
accuracy of reading.

PRACTICAL CONSIDERATIONS

In the design stage it was envisaged that leakage
currents would not give a significant output reading
with both inputs grounded. that is, in the zero input
resistance condition. However on test it was found
that some i.c.s gave up to 401 A leakage under maxi-
mum gain conditions,

Under these circumstances it will be necessary to
introduce a small offset voltage to the inverting
input to give zero output deflection. This may be
done by adding resistor R9 as shown in Fig. 2.

To calculate this resistance use the equation as
follows, referring to Table | for the appropriate
unknown values.

12 RA G

Vo

where R, = appropriate value to setting (e.g.

R, = 100 when G = 100)

G = gain setting

V, = indicated

fsd.)

Finally, for low resistince measurements, it must
be remembered to take into account lead resistance.
This was 0-18 ohms in the prototype unit.

Ry, =

leakage output voltage (0-5V

continued on page 59
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BY FRANK W. HYDE

CAMBRIDGE TELESCOPE

Within a few days of operation
after the official opening of the
Cambridge five kilometres radio tele-
scope at lords Bridge, new maps
were made available.

While the telescope was in con-
struction radio astronomers in
America had announced the dis-
covery of radio waves emanating
from the bright star Algol. This
source has provided the Cambridge
workers with the means of calibra-
tion much more accurate than
hitherto. The radio coordinate
system they use is now to be held
to a figure better than 0-]1 second of
arc relative to Algol.

The position of Cygnus X-3 has
now been measured to within 015
second of arc so that there is now a
possibility of identifying the X-ray
star with an optical object.

The future prospects for this new
telescope are very exciting and with
its versatility and resolution poten-
tial it will bring a great deal of data
for analysis.

The resolving of two of the extra-
galactic objects 3C 86A and 3C 295
gives some idea of the telescope
potential, for these two objects had
not previously been properly
resolved. The object 3C 295 1s of
particular interest because of its
large red shift. The new maps show
that this s in fact two units spaced
some 45 seconds of arc apart.

Interest in galactic sources has
greatly increased since the molecular
lines and infra-red emission from
dust clouds have been discovered.
One of the new maps using a fre-
quency of 5GHz has shown, in the
contours of NGC 7538, an intense
source in addition to the extended
emission. This source is a galactic
hydrogen cloud and the resolving of
the main extended source and the
intense source, will enable impor-
tant deductions to be made.

30

PULSARS

The Jodrell Bank programme for
the study of pulsars continues to
extend the known catalogue. The
total is now in excess of 100 pulsars
that can be identified. The pro-
gramme under the leadership of
Prof. J. D. Davies added some
18 more to the list during Septem-
ber and October 1972.

Among the new finds was one
pulsar that was within 0:6° of the
centre of an extensive nebula
known as IC 443. This nebula is a
remnant of a supernova which came
into being about 65,000 years ago.
It is a powerful radio source by
reason of the high energy electrons
in strong magnetic fields which com-
pose the remnant.

A check on the rotational period
of the pulsar showed that it was
faster than average yet slowing. The
period was 0:334 seconds. Over a
period of seven weeks this slowed
by 0:33 microseconds. This lengthen-
ing of the rotational period is
characteristic and is due to the
rotational energy of the pulsar being
converted into high energy radia-
tion. From the slowing down it is
estimated that the pulsar is about
125,000 years old.

The distance from the solar system,
based on the dispersion of the radio
pulses, would appear to be some-
thing of the order of 5,000 light
years.

A clue to future methods of
search for pulsars is given by the
fact that the pulsar is some 50 light
vears from the point of the original
explosion of the supernova. The fact
that the pulsars can be thrown out
with a large amount of momentum
would suggest that search for pul-
sars should take place outside the
supernova remnants as well as
within the known area of activity.

OLD GALAXIES AND
QUASARS

There has been an attack on the
exponents of the theory that quasars
and “new"” galaxies can be formed
from the exploding of *“old”
galaxies. There would appear to be
some doubt as to whether galaxies
are in fact interconnected or that
quasars are connected to galaxies.

The 46 metre dish at the Algon-
quin radio observatory operating at
wavelengths of 2-2 and 4-2cm was
not able to detect any interaction.
The fact that the radio spectra were
normal and no unusual radio effects
appeared suggests that there were
no violent reactions to provide the
birth of a new galaxy much less
a quasar. It is also possible that the
“bridges” thought to exist between
some galaxies may in fact be optical
illusions.

SOVIET PROBE VENUS-8

The results of the findings from
the latest Soviet exploration of

Venus indicates that there are simi-
larities between the planet and
earth.

The Soviet Academician Vino-
gradov, already familiar with the
analysis of moon rocks, said that
the material at the Venus landing
site seems to be similar to terres-
trial granites. The surface soil con-
tained potassium to 40 per cent,
uranium 00002 per cent, and
thorium 0-00065 per cent. These
measurements were made by the
gamma ray techniques.

Although one spot cannot be
taken as representing the whole sur-
face it is likely that the surface has
been formed from basic igneous
rocks that have undergone meta-
morphosis. The density of the soil
at the landing area was about half
that of the earth. The figure
obtained for Venus was 1-5g per
cm3.

In the planet’s atmosphere there
were traces of ammonia (about 0-1
per cent) at the level of the cloud
cover. The measurements were made
at 33 and 44Km altitude. The
apparatus used was a silica gel
column saturated with a sensitive
dye for indication. No details of the
composition of the cloud cover is
available, but measurements of
density shows that there is a detect-
able difference between night and
day and that there is evidence that
the light from the sun does reach
the surface.

MOON MAGNETISM

Explanations of the residual mag-
netic field trapped in the rocks
brought back from the moon has
been examined by various workers.
At the moment there are a number
of difficulties which prevent a satis-
factory explanation to enable a
model to be offered for the evolu-
tion of the interior of the moon.

To produce the conditions for a
magnetic field to have come into
being would require that the moon
at one time revolved very much
faster than earth. This however.
would have resulted in its destruc-
tion.

There are suggestions regarding
the magnetic field which involve
certain conditions having been ful-
filled during the formation and or
the acquisition of the moon. One
such theory involves the simultane-
ous formation of the earth and the
moon.

At the present time every hypo-
thesis put forward has faced one or
other 1mpossible condition and the
field is therefore still wide open.
Most of the ideas put forward have
involved a liquid core, similar to
that of the earth. It could be that
this is not a prime requirement and
that some other condition existed.
The fact that there is no means by
which the core of the moon can be
examined in detail is the main
difficulty.
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~  SOUND SYNTHESISER

An impressive instrument for the musician, composer, sound effects producer, and all keen
experimenters in sound and electronics.

Create exciting controversial avant garde music

Imitate conventional musical instruments

Produce startling effects, ranging from commonplace everyday sounds to way-out space
age sounds.

Such possibilities are at your finger-tips once you have built the P.E. Sound Synthesiser, which
includes a four octave monophonic keyboard. Modular design simplifies the construction and
permits flexibility and choice of facilities available.

The first part of this important constructional series appears next month.

A complete a.m. radio using a unique receiver i.c. with
E '} P only one simple coil and a power amplifier.
This high quality, easy to build, low cost receiver is
the only published design of its kind presented by tRe "
designer of the Ferranti integrated circuit. x

wsiDE CAPACITOR
FI‘EE! EVERY |DENTICHART

Shows major characteristics of the more important types of fixed
capacitors used in amateur electronics.
Measuring 21in. x 154in., this wall chart is a companion to previous -

A identicharts specially prepared for quick reference in the workshop. .*

PRACTICAL

ELECTRONICS

FEBRUARY ISSUE ON SALE JANUARY 12

Ensure your copy by ordering in advance from your newsagent
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- Biological Amplifier

This experimental project can demonstrate how neuro
systems and electronics can be made to interact and
influence certain muscular functions.

LECTRICAL signals from the human body have

been used for many years to diagnose certain
ilinesses and to monitor the condition of a patient
during treatment. However, the possibility of using
such signals for non-medical applications is a recent
development.

The alphaphone. or electroencephalophone, is
currently béing used by mystics and others to achieve
“instant” relaxation, by feeding back brain signals.
A similar instrument can also serve as a lie detector
monitoring the level of brain signals during interro-
gation.

Car drivers, athletes, and other people subject to
stress, can learn to control their heart rate con-
sciously with a cardiophone, which establishes an
external feedback loop between heart and brain.

32

By D. BOLLEN

The biological pre-amplifier described in this
article was designed as a general purpose module for
detecting very low frequency signals from electrodes
placed on the skin. Also described are a selection of
output stages for specific projects, which include the
alphaphone, lie detector, and cardiophone.

SKIN SIGNALS

Brain and nerve cells are similar to logic circuits
in that they operate by emitting pulses of electrical
energy. Under certain conditions, a group of cells
will “fire” together in synchronism, to give a com-
bined output either in the form of a large amplitude
pulse (heartbeat) or slow sinusoidal waveform (brain
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rhythm). The nerve cells of a tensed muscle emit a
stream of random pulses. P
As a rough guide to signal levels from a pair of GENERATOR

A electrodes damped with salt water and placed on ] y

sthe skin, the chest will yield a heartbeat pulse of, N prg~t | |

say, S00 microvolts peak, the forehead an,eyeblink AMPLIFIER 1 |
4pulse of 200 microvolts peak, and the crown of the
. shead an alpha rhythm amplitude of around 50 micro-
“Uvolts rmus. . ' Electrode

Other brain rhythms, with the exception of delta,
tend to be of low amplitude, generally not more than
10 microvolts, and there is also a rapid, low voltage
asynchronous activity when the subject is concentrat-
ing or excited.

The very approximate frequency range and
psychological characteristics of some brain rhythms
are as follows:

ALPHA Frequency 1-4Hz for infants, 4-7Hz for Fig. ta. Grapbhical illustration showing the aural
children and 8-12Hz for adults. This frequency can feedback path
be modified Mke of certain drugs. Alpha is
Lamp
Feedback

-4|l||17cmll|r—

AUDIQ
AMPLIFIER

Feedback Earphone

normally present whediilject-is relaxed with eyes
closed, and signal is reduced or eliminated by seeing,
sleep, unfamiliar sounds, anxiety, and mental con-
centration. A high level of alpha associated with
deep meditation and pain immunity.

BETA Frequency L&Z&P_{él Amplitude increased
by anxiety and reduce ring the initiation of
movements and by muscular activity.

DELTA Frequency 2-3Hz. Strictly speaking, the
name applies only to a type of rhythm associated
with brain damage, but signals of similar frequency
occur during sleep, accompanied by short bursts or
“spindles” at around 14Hz.

THETA_ Frequency Q?ﬁ-Thought to be related Fig. 1b. Graphical illustration showing the visual
to creative thinking and problem solving activities, feedback path

and with disappointment and frustration in young
people.

paE- |
AMPLIFIER

Wideband Response ——:— - Narrowband Response
----- with top cut eeawsse With top cut

@ cwamas = Noise/Bandwidth

BIO-FEEDBACK o ”

Experiments currently being conducted in the il ™ N
U.S.A. seem to indicate that bio-feedback techniques
can be used to alleviate symptoms arising from stress -10 [
(of which there are many), to reduce heartrate and ; \\. N 4_
blood pressure, as well as provide a short-cut to the =H 4 3 {
benefits arising from meditative practices such as ~20 ! \‘\ N
Yoga. / S

The two most convenient ways of feeding signals =25 4 N
back to the brain is via the ears or eyes. Fig. la b
shows the aural feedback alphaphone, which picks MY
up subsonic alpha waves from the brain, uses them -35 o
to modulate an audio signal, and feeds the resulting . Ay
output to the ears. oy K

The direct link between ear and brain is the feed- ~45 HH
back path, and the brain itself appears to be cap- A
able of adjusting a signal phase to positive or nega- 1
tive. With the alphaphone, the user quickly learns -5 [}
to reinforce his alpha waves, or reduce them, at
will. 3

In the second example of bio-feedback (Fig. 1b), Nolschpee _I/-l’
the heartbeat pulse is made to flash a light and LU /|
the eye feeds this light pulse back to the brain. In o
time, the subject finds it possible to reduce or ) 3456 10 ,,,ZO 0403060100
increase his heartrate by several beats per minute.

Visual feedback can also be achieved by watch- Fig. 2. Graphs of frequency response and noise
ing an oscilloscope display, or meter readout of a of the biological pre-amplifier
biological signal.

n
N
8

2
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-
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Table 1. TUNED FILTER

Cc5,C6 C7 Circuit
(uF) (uF) tunedto

BANGWIOTH }A'pha rhythms s 10 1onJ

(muscle pulses)
20Hz
2:5Hz
5Hz

Beta rhythms
Delta rhythms

+9v
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R13 o O
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e | =0
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} : 3k0 Common
1
PL/S\KAZ i —ov
-\
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I ! o0V

Fig. 3. Circuit of the biological pre-amplifier with component values of C5, C6 and C7 for different rhythms

CIRCUIT CONSIDERATIONS

Professional electroencephalographs (brain rhythm
recorders) are carefully screened and operated under
controlled conditions to achieve a typical noise-
bandwidth performance of 2 microvolts at 0 to 75Hz.
There is usually some provision for reducing band-
width by means of switched filters to improve hum
and noise rejection.

A noise performance only slightly inferior to that
of a professional electroencephalograph is achieved
with the biological pre-amplifier described here by
sacrificing d.c. coupling. Flicker noise from tran-
sistors rises very steeply at sub-audio frequencies,
and a considerable reduction in total noise can be
obtained by giving the circuit a response roll-off
below about SHz.

The pre-amplifier also incorporates a continuously
variable bandwidth control which can be set to
exclude mains interference in ordinary domestic
environments and reduce amplifier noise.

Response and noise curves are shown in Fig. 2.
At maximum bandwidth (—3dB at 4 and 60Hz)
noise is less than 2-51V, while at minimum band-
width. this figure is reduced to less than 0-5.V.

In its basic form, the pre-amplifier is tuned to
10Hz to give good resolution of alpha signals, but
will also handle large amplitude beta, theta, and
muscle pulses when set to wideband. However, the
circuit can be modified quite easily for narrowband
handling of beta, theta, delta, and low frequency
alpha signals by altering the values of three
capacitors.

All of the circuits given here are battery powered
with outputs of less than 6 volts r.m.s., because it
is potentially very dangerous to conduct electrode
experiments with mains powered equipment. Even
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so, a mere 6 volts appljed to the scalp is sufficient
to cause visual strobing effécts, twitching of facial
muscles, an unpleasant tingling under the electrodes,
and a mild headache if prolonged.

As a general policy, therefore, it is inadvisable to
touch any circuit wiring while wearing head elec-
trodes, and the temptation to couple bio-amplifiers
to, say, audio amplifiers or flashing light systems,
should be strictly avoided.

PRE-AMPLIFIER CIRCUIT

The circuit of the biological pre-amplifier is
shown in Fig. 3. Inpyt transistor TR1 has a collector
current of 50#A for low noise working with typical
skin electrode impedances of around 5 kilohms.

A proportion of TR2 emitter voltage is fed back
to TR base via R3, to set the d.c. operating points
of TR1 and TR2. C2 and R4 reduce the gain
of the input stage above 100Hz to combat noise
and instability. At 10Hz, the combined voltage gains
of TR1 and TR2 is approximately 300.

A resistance placed between the inverting input
and output of an operational amplifier will determine
its gain. In the circuit in Fig. 3, an operational
amplifier (IC1) uses a twin-T filter between input
and output (C5-C7, and R10-R12) to offer a near
infinite impedance at the frequency to which it is
tuned; a low impedance is presented at other fre-
quencies. Hence, the gain of IC1 is very high at the
centre frequency and the amplifier behaves like a
high-Q tuned circuit.

The bandwidth of ICI is controlled by a variable
resistance VR2 placed in parallel with the twin-T
filter, With VR1 at minimum and VR2 at maximum
resistance, stage ‘gain is eleven, and can be reduced
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PCB'S £

sy -

(lLLUSTRATION
URORA 4 CHANNEL CONTROL)

PHONOSONICS

. All PCB’s Fibregiass, Drilled, Roller Tinned
Circuit Diagram and Assembiy Notes Free with each PCB
PCB-Mounting Slider Pots with Knobs Supplied as
Alternative to Rotaries at Extra Cost where indicated

PCB’'S DESIGNED BY PHONOSONICS EXCEPT WHERE
STATED OTHERWISE

DESIGNS PUBLISHED IN P.E.

AURORA (Apr./Aug. 71} Multichannel Sound Controlled Light
S/e’s (excl. SCRs}, Rs, Cs, Cores, Pots., 8.ch., £17-75; 4 ch., £I0|g|5 Stider
Pots apd Knobs alternative extra, 8 ch £3~70; 4 ch., £1-20A Power Supply
(Psupplues 8 i:ﬂha‘ns.c),huns(abillisecll.I (1‘85; s(abA. £3:-65. PCB (44in x llin) for
re-amp an ans. incl. all pots, £2-35. PCB (4}i 3 i
Sync Gen, 8 cores, 8 SCRs, £1-35. (Rhito & i) (e (0

CALLERCORD (Jul./Aug. 72) Automatic Answering Machin
S/c's, Rs, Cs. Pots, Switches, Relays, Transformer, £12-15.
73#in} holds circuit, relays, edge:onnec(ors, £1-50.
£6'95, Pips.Gen with PCB, £1-50.

DOOR BELL YODELLER (Apr, 71)—S5/c's, Rs, Cs, Pots, £4'20.
Transformer, £1-30. Loudspeaker, £1-30. PCB (Jm x 34in), 90p.

ELECTRONIC PIANO (Series commencing September 1972)
Pre-Amp—Rs, Cs, Pots, £1-90. PCB as published, £1-20. Power Supply—
Rs, Cs, £1-15. PCB as published, 95p. Pitch I-12 Rs, Cs, £2-10 each set. Pitch
13 Rs, Cs £1-50, Pitch PCB as published £1-85 each. Discounts for Qtuy.

GEMINI STEREO AMP (Nov, 70/Mar. 71) Stereo Sets and PCBs
Pre-Amp—S/c's, Cs, Pots, Maka-Sw's—with W 2%, Rs, £13-45—with
W 5% C.F. Rs, £11-20.—with W 5%, C.F. Rs, £10- 75 —w-(h Sllder Pots and
Knobs extra, £1-65. PCB (3%in IOim) for kits with $W M.O. ol .F.
Rs. Holds pots and Maka-Sw's, £2-10.
PCB (34in x Sin), £1-40.
4in), 75p.

PCB (4in
Parrot Tape Recorder,

Main Amp—Rs,  Cs, Poxs £4-30.
Power Supply—Rs, Cs, Pot, £3-70. PCB (2in

GEMINI STEREO TUNER (Apr./Jun. 72)
Rs, Cs, Pot, £3-20. PCB as published, £1-80,

LOGICAL RADIO CONTROL (Dac. 71/Jan. 72)-—Sets incl. Rs, Cs, S/c's
and Pots (where req.) but excl. 1.C's. Coder | and Clock Pulse Generator,
£2-95. Coder 2A, £2-80. Coder 2B, £3. Decoder, 55p. PCBs as published,
75p each.

MODEL SERVO CONTROL (Feb./Mar, 72} Se(s mcl le Cs, S/c's and

£

Pots {where req.) but excl. 1.C's. Servo Amp: "B", £2-55;
PCBs as published: "A" and "B' 60p each;

£1-30. Fail Safe, 65p.
=€ and F/Safe, 50p each.

MICROPHONE MIXER (Apr. 69)—S/c’s, Rs, Cs, Pots, £2:90.
and Knobs extra, £1-15. PCB (33in x 4fin)—holds pots, £1-20

Slider Pots

PHOTOPRINT PROCESS CONTROL (Jan./Feb. 72)
Finds exposure, controls timing, stabilises mains volta;
S/c's, SCR, LDR, Rs, Cs, Pots, Relay, Sw's, T/former, £7 60 PCB (3+in x 5}in)
also holds pots. relay, Keysw-(ch £1-20.

TAPE NOISE LIMITER (Feb. 72)—Mono Circuit
S/c's, Rs, Cs, Pot, PCB (l4in x 3in), £2-20. Regulated Power Supply {will
feed 2 units) and PCB (l4in x 24in), £3:20.

ULTRASONIC TRANSMITTER-RECEIVER. (May 72)
Rs, Cs, Pot, $/c's (incl. T/ducers and Relay), £6-65. PCB's: T/mtr. (0-8in
1“9in), Rfcvr. {1-9in x 4-8in). Total: 75p.

VERSATILE LIGHT EFFECTS UNIT (Jun, 72)—Single Channel Sound
Controlled Light—also has built-in variable strobe generator. S/c's (excl.
SCR), Rs, Cs, Pots, T/formers, Keyswitch, €8:85. PCB (5{in x 5}{in) also
holds Po(s Sw, T/former (T/T7), £1-50. Slider Pots and Knobs {excl. 25R Lin.
—Rotary only), £1-10.

SOME OTHER DESIGNS AVAILABLE

REVERBERATION UNIT (Practical Wireless Nov.-Dec. 72)
Rs, Cs, S/c's, Slider Pots, T/former, £5-95 (with rotary pots £4-80). PCB
(2in x I14in) also holds sliders (compatible with pub. panel), £1-20.

8 WATT SILICON AMPLIFIER (Practical Wireless Nov., 72)
Main Amplifier—Rs, Cs, Pot (Mono Set), £1. PCB (24in x Jm)'(r'lono) 60p.
Mono, £2:50; Stereo, £5-20.  Slider

Pre-amp—S$/c's, Rs, Cs, Pots. Maka-Sw.
PCB (34in x 74in)

Pots and Knobs extra, Mono, £I~26; Stereo, £I- 52,
(Stereo)—also holds all pots and Maka-Sw., £1-50.
[ C 2-7W STEREO AMPLIFIER (Radio Constructor July 71)
Rs, Cs, Pots, I.C's complete with heatsinks, £7-50. PCB (4}in < 5in) holds
stereo circuit (excl. PSU) and Pots, £1-20. Power Supply, £2 85. Slider
Pots and Knobs extra, £1-35.

AURORA AUXILIARY CONTROL UNIT (2 variable frequancy
strobe generators and 4 variable amplitude frequency generators).
Rs, Cs, Pots, S/c's €£3-25. Slider Pots and Knobs extra, £2:34. PCB (3}in
54in) holds all generators plus pots, £1-35.

Lists for these and latest new designs—send foolscap S.A.E.

P. & P. Overseas at cost. Mail Order only.

Dept. P.E.lI, 25 Kentish Road, Belvedere, Kent DAI7 5BW

Orders: UK. 10p

MAS FREE POSTAGE

TRAa FREE PACKING

TWo-HOTION SWITCH UNIT* )
Attion (electro mechanical) lifts 3 pairs of wipers 0-10 & and rotates wipers

0-11 stepa. integral tag board wired ready for use. 50V d.0N¢8-30

UNISELECTORS*
4 bank 25 way plus drive bank, £1.

Coil (ohms) Volts
1k/400 a~b!

5Clo 10-50 \
1B/2C/o 100 10-20
IM/1B 2k 36
M 30 6-12
2M/1B[2C[o 1:3k 30
1M/1C{o 630 13
IM/1B/1C/o 2k 36
M 175 28 30A
2C/o 850 28 1§A
M 200 24 H.T. Tips
1M 24 20 L
2M 350 1 24
3Clo 200 13 A
00 oA

P7 M il
Take your pick. Anyx 3 50p. Any-7 £1.

SEALED RELAYS
Tip« Loll (ohms) Volits
400 24

HS] 4CJo
HS2 oM 3 ak/'{ sk 30-50
*HS3 UM/2B
Any 3 £1.
Synchronods Choppers fully adjystable, 50p.
VIBRATORS ?
V81 Hermetlcally sealed 6V. 1 ach, 6 for 50p, 13 for £1.

V82 Hermetically sealed 12V, 1§

VO1 Open (buzzer type) fully adjustable, 1qp. /
RESISTORS
30 values 10 ohms—1Meg, £1-26,

3 each 30 values 10 ohms-—1 Meg.. 50p, 10
250 Mixed, 50p.

CAPACITORS
3 each 30 values 1-3,000pf, 50p.
Mixed, 50p
POTENTIOMETERS, 8 assorted, 50p.
METERS, 3 various with broken glass, 50p..
#Denotes ex-equipment.
READER MALL SERVICE

20 ELMSMERE ROAD, DIDSBURY

MANCHESTER M20 OFL. TEL. 061-445 3303

10 each 30 values 1-3,000pf, !l-gk 250

BEDFORD ELEGTRONIGS

2 GROVE PLACE,

BEDFORD

(continuation. of Lurke Street)
Tel,: Bedford 51961

MULLARD C296 POLYESTER FILM CAPACITORS
400V: 0-001, 0-0015, 0-0022, 0-0033, 0-0047, 2}p. 0-0068, 0-01, 0-015, 0-022,
0-033, 3p. 0-047, 0-068, O-1, 4p. 0-15, 5}p. 022, Tp. 0-33, 10§p. 047,

12p.
160V: 0-01, 0-015, 0:022, 0-033, 0-047, 0:068, 3p. 0-1, 3{p. 015, 4p. 022,
43p. 0-33,5}p. 0'47,7p. 068, 10p. 10, 12p.

MULLARD C280 METALLISED FILM CAPACITORS 150V
0:01, 0-015, 0022, 3p. 0:033, 0-047, 0-068, 3jp. 01, 4p. 0 IS 0-22, 44p.
0-33,6p. 0:47,7§p. 068,10p. 10, 12p. 15 t8p. 22,2

CERAMIC CAPACITORS 50V (Square plaquette body)
glo247Sa£ies 22pF-1,000pF, 13p. E6 series 0-0015-0-01, 2p. E6 series 0-015-
-047, 21p.

HIGH VOLTAGE CAPACITORS 1000V d.c. (300V a.c.)
0-001, 0-0022, 0-0033, 0-0047, 7p. 0-0068, 0-01, 0-022, IOp 0:047,0°1, 12p.
0-22, 20p. 0-47, np

POLYSTYRENE CAPACITORS 125V, 2{%
\llaluesln pF: S, 10, 15,22, 33, 47, 56, 68, 100, 150, 220, 330, 470, 560, 680, 820,
000, 3

SOLID TANTALUM RESIN DIPPED BEAD CAPACITORS
uF{V: 0:1/35, 0:22/35, Q47/35 /35, 2-2/35, 4:7/35, 10/6-3, 10/16, 10/25,
22/]6 47/6°3, 100/3, 1507 1. %1

MULLARD 015/016/017 ELECTROLYTICS (Replaces C416/C4J§) )
uFiV: 1763, 1-5/63, 2-2/63, 3-3/63, 4-7/63, 6-8/63, 10/25, 10/63, 15/10, 15/63,
12/25 22/63 33/|6 33[40 47/10, 68/16, 100/4, IOO/IO 100/25, 150/16, 220/16,

g 47/63, 470/6-3, 5ip. 68/63, 330/16, 9p. 100/63, 150/63, 680/16,
1500/6-3, II 220/63, 470/40, 1000/16, 15p. 330/63, 680/40, 1000/2S.
l500/|6 2200/I0 3300/6°3, 18p.
RESISTORS

ype Tolerance Range Values Price each
ISKRA |/2wW 5% 4R7-2M2 E24 Ip
ISKRA 1/2W 10%, 3M3-10M El2 Ip
MULLARD 1/3W 10% |R-3R9 EI2 Ip
MULLARD 1/5W 5% 4R7-1M E24 Ip
METAL FILM I'W S‘Z., 27R-1M EI2 fip
WIREWOUND 2-5W IO R22-R33, R47 EI2 9p
WIREWOUND 2-5W 0

/ 1 2 70
PRESETS i00R, 250R, SOOR and Decades to SM 0-1W, Sp. 0:25W, 6p.

Post and packing 10p on orders under £2; overseas at cost.
FULL CATALOGUE ON REQUEST.
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to less than unity when VRI! is at maximum . L i
resistance. Fig. 4. Layout and wiring of the pre-amplifier board

The values listed for C5S-C7 in Table | with Fig.
3 will give centre frequencies to suit different brain
rhythms, but a frequency of 10Hz will serve for
general purpose use, including muscle activity. compo“E"Ts ¢ s e
Output stage 1C2 is another operational amplifier
set for a voltage gain of 100, making the total gain

of the pre-aumplifier 330,000. Capacitor C8 has a PRE-AMPLIFIER
dual purpose role. firstly as a modulation input Resi
A o 3 - esistors

whereby the subsonic bio-frequencies can be R1 330k % watt metal oxide. RO 10k
rendered audible after demodulation by diode DI, R2  2.9kQ2 R10 33k(
and secondly to act as an additional top-cut filter R3 220k R11 33k}
when connected to output I, depending on the type R4 10k R12 15k{)
of output circuit used with the pre-amplifier. R5 56k R13 10k

As it is not practicable to use conventional de- R6  470Q R14 1MQ
coupling techniques with very high gain low 2; ?ggg 2}2 %gtg

frequency circuits, owing to the large values of

. . . ey . — 0, '
coupling capacitance required, the pre-amplifier is A = 9107 50 GEUAXOI) QB ]

independently powered by two miniature 9 volt Potentiometers

batteries, with output circuits separately powered to VR1 1M« preset knob trimmer

avoid interaction. VR2 100k() preset knob trimmer
Transistors

TR1, TR2 BC109 (2 off)
CONSTRUCTING THE PRE-AMPLIFIER

Pre-amplitier components can te assembled on a Integrated circuits )
3-7in by 1-3in piece of 0-lin matrix Verobourd, see UEH, UEs - AIOIRA €7 CRTIEICRG (s G
Fig. 4. Having cut the circuit board to size, cut Diode
the copper strips where shown with a spot face D1 OAA47 or 1B40
cutter or sharp knife, then proceed to mount and
solder components in position. Capacitors
Take care not to let solder bridge the gaps between C1 2-2uF tantalum 35V
copper strips (a miniature soldering iron is essentiul C2 1,000pF polystyrene
here) and ensuré that capacitor and diode polarities * C3 2:2uF tantalum 35V
are correctly observed. To complete the panel, solder gg Cé6. C7 ;g(\)/"f e'teft' O 0 0 [ 3
3in lengths of 20 s.w.g. tinned copper wire as circuit cg 0.01“€npg|;'£t?ree xtand hg-
board leads, in positions numbered | to i2 in Flg..4. c9 2.2uF tantalum 35V
For preliminary testing of the pre-amplifier
module, join leads 3 and 4, and also leads 5 and 6. Miscellaneous ; !
Spread out the remaining leads so that they do not Veroboard 0-1in matrix, 3-7in » 1-3in. Two ’fmm
touch, and connect leads 7, 12, and 11 to two 9 volt plugs and sockets.
batteries. Polarity is shown in Fig. 3. | -
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Now, with a 20 kilohms-per-volt testmeter,
measure the voltage relative to lead 11 of the follow-
ing: TRI! case (1-9V), TR2 case (11V), IC! pin 6
(9V), IC2 pin 6 (9V). A variation of about +0-5V
can be allowed on the above voltages.

Disconnect the batteries and place the pre-
amplifier on one side for use with the projects to be
described next.

ALPHAPHONE

The purpose of the alphaphone is to apply bio-
feedback to the brain to increase the level of alpha
rhythms and thus promote those “good feelings"”
which. for some people, are associated with alpha.

Commercial versions of the alphaphone retail in
the U.S.A. for £100 or more, but the version shown
in Fig. 5 can probably be built for under £10 if a
pair of headphones are already available.

It is important that the sound heard by the alpha-
phone user should not be harsh, otherwise this will
tend to interfere with relaxation. Another important
point is that the alpha signal may have to compete
with a background of external, domestic sounds
which tend to distract the user and “block™ his
alpha. Ordinary stereophones, -with their soft ear
cushions, are excellent for attenuating noise, and a
pair may be to hand. Alternatively, cheap mono
phones with good sound insulation can be purchased
tor use with the alphaphone.

Referring back to the pre-amplifier circuit (Fig. 3)
if white noise or an audio note is fed to the modu-
lation input (lead 8) it will be mixed with the sub-
sonic alpha signal at the input of IC2, and the
intensity of this noise or note will vary in sympathy
with the alpha signal after being passed through a
non-linear diode DI.

In preference to an audio note, which is tedious to
listen to for long periods, the alphaphone circuit
(Fig. S) uses a simple white noise generator (D2,
R17. R18) to supply a restful “churf-chuff” sound in
the headphones, rather like a distant steam locomo-
tive.

An output tiken from the pre-amplifier demodu-
lator diode (lead 10) is taken by way of RI9 and
C10 to a standard type of pre-built audio amplifier.
The low alpha frequency is removed by CI0 to
leave only the higher frequency white noise, which
is then amplified and fed to the phones.

The alphaphone fitted to the headband

LISTENING AMPLIFIER

Almost any small 9V amplifier, of about 50mV
sensitivity and 4 watt output into 8 ohms, will
serve. The author used a Newmarket module
PC7+. The value of R17 (Fig. 5) can be adjusted
to raise or lower the sound output in the phones,
and it may be necessary to reduce the value of C10
with audio amplifiers of high input impedance, to
give the required alpha frequency rejection.

The output socket, SK3 in Fig. §, is shown wired
for mono and stereo phones, to drive mono ear-
pieces in paraliel, and stereo earpieces in parallel.

The alphaphone should be well screened to mini-
mise interference and instability. A suggested layout,
inside a metal box, is included in Fig. 5, and this
will give an instrument small enough to fit in a large
pocket, and light enough to be carried by a stereo-
phone headband.

The pre-amplifier module can be supported on its
stiff wire leads, with a rectangle of s.r.b.p. under the
Veroboard copper strips to prevent contact with the
base of the metal box.

The PC7+ amplifier can be held in place with
two screws, on stand off spacers. VR1 and VR2 may
be glued to the front panel with a semi-flexible
adhesive, which is easy to prise apart if one of the
sub-miniature potentiometers needs to be replaced.

HEAD ELECTRODES

Electrodes held in place with sticky tape tend to
pull at hair and leave adhesive behind on the skin,
so the arrangement adopted here was to use spring
loaded electrodes mounted on a shaped headband;
see Fig. 6.

The electrode configuration shown, with one on
the forehead and one on the crown of the head, is
suitable for all brain rhythms except beta, and will
pick up a good eyeblink pulse. A couple of layers
of lint covering the electrode discs will retain the
salt water conductive liquid for long periods without
attention.

The electrode headband is a strip of +%in sheet
Perspex measuring approximately 10in by 14in and
shaped in a steam jet or boiling water to be a loose
fit on the top of the head. Holes are drilled at
each end of the strip to take the spring loaded
electrodes.

The eyeblink pulse is useful to test that equipment
is in working order, but it may interfere with brain
rhythm experiments, in which case the forehead
electrode can be resited near the top of the head
by drilling another hole in the Perspex strip. The
complete electrode assembly is held in place on the
head either with an elastic strap undér the chin, or
when mounted on a stereophone headband.

Electrode leads should preferably be of twisted or
“side-by-side” insulated wire, as ordinary screened
cable generates several microvolts of low frequency
noise when bent or pulled. Even so, some amount
of electrode lead noise is unavoidable if the alpha-
phone user moves his head around or touches the
leads with his hands.

When using the electrodes, the lint covering is
first soaked in salt water, and good contact is made
with the crown of the head by soaking the patch of
intervening hair with salt water. Natural skin
grease acts as an insulator and should be removed
with hair shampoo or surgical spirit.
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USING THE ALPHAPHONE

When ready to use the alphaphone, insert the
headphone jack in SK3, but leave the head electrodes
disconnected from SKI1 and SK2. Set VR! to mid-
resistance and VR2 to minimum resistance (wide-
band) and switch on. A low, steady hiss should just
be audible in the headphones. If there is humming,
or buzzing sounds, this will probably be mains inter-
ference, so try resiting the alphaphone away from
house wiring.

Advance VRI to the point where low frequency
noise from the pre-amplifier is just audible, When
a 47 kilohm resistor is inserted across SK1 and
SK2, pre-amplifier noise should disappear.

Wet the electrodes and place them on the head,
and connect to SK! and SK2. A sharp sound
should now be heard every time the eyes are
blinked, and a crackling noise from jaw muscles
when the teeth are clenched, against a background
of random brain noise.

Relax with the eyes closed and listen for the “‘chuff
chuff” alpha signal; initially this will tend to come
and go in short bursts, but with practice the alpha
can be maintained at a steady, high level.

Construction of the head electrode

Practical Electronics  January 1973

COMPONENTS . . .

ADDITIONAL COMPONENTS FOR
ALPHAPHONE

Resistors
R17 100k}
R18 10k
R19 1k
All +10% ¥W carbon

Capacitors
C10 47pF polystyrene
C11  0-033uF polyester
C12 100uF elect. 12V

Diode
D2 OA70

Switch
S1A, B, C 3-pole, 2-way miniature wafer

Socket
SK3 3-pole jack

Batteries
B1, B2, B3 9 volt style PP3 (3 off)

Audio amplifier
Newmarket PC7-+ or similar (see text)

Miscellaneous
8 ohmr mono or stereo headphones
Electrodes (see text)
Battery connectors
Metal box (see text)
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Fig. 7. Suggested wiring of the pre-amplifier for
an alphameter .

@ @
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COMPONENTS . . .

ADDITIONAL COMPONENTS
FOR ALPHAMETER

Resistors
R20 4702
R21 1kQ
Both -£10% £W carbon

———AA— Capacitor
C13 1,000uF elect. 3V

Meter

. ﬁu(\\\((t((u@uu( «

-

If mains interference is impossible to avoid,
decrease gain (VR1) and reduce bandwidth (VR2)
until a satisfactory signal is obtained. The tendency
of the pre-amplifier to oscillate at 10Hz when VR2
is near minimum bandwidth can be checked by
blinking the eyes. If there is appreciable ringing after
an eyeblink (several cycles of 10Hz oscillation)
increase bandwidth.

ALPHAMETER

The circuit in Fig. 7 can be variously employed
as a relaxation meter, lie detector, and sleep threshold
monitor, on the principle that alpha rhythm ampli-
tude varies inversely with anxiety, and is reduced to
zero by sleep.

Diode D1 in the pre-amplifier module here acts
as a meter rectifier, to feed MEI in Fig. 7 via series
resistors R20 and R21, while C13 provides a time
constant of 2-3 seconds to smooth out signal fluctua-
tions. C8 in the pre-amplifier module is linked to
output | (leads 8 and 9) for additional top-cut (see
Fig. 2) to reduce interference and unwanted brain
noise. Low frequency roll off is also increased by
the meter load placed on output capacitor C9 in
the pre-amplifier circuit, to remove delta type sleep
rhythms.

CONSTRUCTING AND USING THE
ALPHAMETER

If MEl is a miniature edgewise meter, small
enough to mount on the front panel, the alphameter
can be housed in a metal box of the same dimen-
sions as that used for the alphaphone. A suggested
layout is shown in Fig. 7, with MEI and CI3 tak-
ing up the space previously occupied by the packaged
amplifier.

To use the alphameter as a relaxation meter, set
VR1 to maximum gain and VR2 to wideband.
Place the electrode assembly on the head, after wet-

40

52b BS 9 ME1 100nA edgewise type

,_/o_— level indicator
C13,1000,F
_{U_—q Switch
S2 Double-pole change-
GME! R 2 over slide
oops 1k Batteries
B4, BS 9 volt style PP3
(2 off)

Miscellaneous
Battery connectors
Electrodes (see text)
Metal box (see text)

ting with salt water, and switch on. When the
subject’s eyes are open, a reading of about 5% of
full scale should be obtained, assuming that there
is little or no mains interference. .

Now ask the subject to close his eyes and relax,
whereupon the meter reading should rise to about
half full scale, indicating a state of moderate relaxa-
tion. A gentle tap on a door will cause the meter
reading to fall back towards zero, by alerting the
subject out of his relaxed state, and the same applies
if the subject is asked to do mental arithmetic.

It is interesting to note the increase of meter
reading when the subject’s eyes are open and be
becomes excited, caused by a rise in “brain noise”
and theta.

LIE DETECTION

A similar technique to the above is employed for
lie detection, with the virtue that the instrument can-
not be misused against the will of the person being
interrogated because nervousness or tension
obliterates the alpha signal, and renders the lie
detector inoperative,

With the subject relaxed and showing a consis-
tently high meter reading, interrogate with a series
of simple, undemanding questions, with a short
pause allowed between question and answer. If a
significant question is suddenly interposed, which
calls for a devious answer, the meter reading will fall
dramatically towards zero, despite the apparent out-
ward calm of the subject.

To use the alphameter as a sleep threshold
detector, the subject is asked to compose himself
for sleep. and when the eyes are closed alpha
rhythms will initially be generated, causing the meter
to read. Just before sleep, the alphameter reading
will start to become erratic, and will fall to near
zero at the onset of unconsciousness.

Part 2 will describe a brain rhythm frequency
meter and cardiophone.
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The BIG discount house'

AMPLIFIERS gonlﬁquozan 000 31100 Continued Continued Contnued
inclair i il
Amstrad Integra 4000 2 70 : Peerlass 10-2 Kit £16 00 4 | Goldring GLYS/P £34 00 | Philips N4418 £150-00 3
Amairad 8000 s | ROOe R brook Srr £30 75 | pesriess 325 ki D | Gonng GLEwP 2 5 | Philips Nutso car %
Amstrad 1C2000 £27 00 Rogers R'bourne Cased £47 95 Peerless 20-2 Kit £20 00 0 Goldring GL7§/ = 00 ilips
Cambridge P50 2 Aogers R'bourne CH €42 25 Peerless 20-3 Kit £3t 00 3 Goldring GLTZP -50 T ANDARDISERIE ]
Cambridge P100 £115 00 Rotel RT320 £38.00 Peerless 3-15 Kit €21 00 B | Goldring GL Lid £5:00 | STAN| D SERIES (B%-T%l.p.s.)
Dulci 207 t16 so | Aol RIS 2200 | Pesriess 430/12 Kt €44 00 0 | Goldring GL Plinth £7 00 | Revox 1120/4 £190 00 A8
Dulci 207M £19-28 S:n:m Full rangs in stock c.m- © and Packing A—50p. 8—75p gg:gr!:q g;gwp»c g z xvo: :?ug: g : ::
L{ ring vox
E:g:: Had B A 50 00 Thorens TD150AB £37 00 | Revox 1322/4 £220 00 a3
Eagle AAG €38 50 carnage and packing 50p cousmnnon UNITS/COMPACT Thorens TD150A £33 00 | Revox 1222/4 £229 00 A
Thorens TX11 £4 00 | Revox High Speed Series
E:g’;g‘,‘::h R I o 1o J | LSEcaxERs prce o Bitins GF826 (inc spkrs) £63 00 | Thorens TD150 €27 00 | (7%2-151.p.5.) UK Conversions
Ferrograph F307 MK Il (wood Bowers & Wilkine OM1 63 | Philips GFa0B (inc spkrs) €77 00 | Thorens TD125 Mk Il £80 00 | Revox (State Choice of
c_gg) P £44 00 | Bowers & Wilkine DM2 m 003 | Philips GF805 (inc spkrs) €580 00 | Thorens TD125AB Mk Il £92 00 [ NAB 1EC Equalization)
Leak Delta 30 £45 90 | Bowers & Wilking DM3 ¢ | Philips GRS08 (inc apkrs) £117 00 | Thorens TX25 €8 50 | Revox H1102/4 £228 00 A8
Tearlosiiglzo £55 90 | Bowers & Wilkine Mode! 70 £220 00 g¢ | PDIlips RHB1T (inc spkrs) £95 00 | Pioneer PL12AC £33 75 | Revox H1302/4 £229 00 AS
D earlooy £17 25 | Camoridge R.40 3 | Philips RH814 (inc spkrs) €109 00 | Pioneer PL15C £49 75 | Revox H1122/4 £256 00 AD
Linear LT86 £18 75 Cambridge R-SO ) Philips RFB35 (inc spkrs) £54 00 Pioneer PLA2S £82 50 | Revox H1322/4 £250 00 AD
Linear 505 £13 75 | Celestion Ditton 15 £53 00 8 ;:':;ns RFB:'G {inc spkrs} tﬂ: : ::'::Ds g:g?u twith Cart} “;o o: FRl:vox 1222/45 e £280-00 AR
i ifips RI . ilips vox High d Series
Merossund}ST20E t28125 0| CetestionfDittonies o T R £15100 | Philips GA3S (Less Cart) 100 | (s o's) ExFactory
rosound ST60 £45 75 Celestion Ditton £36 00 B Fidelity UAT €72 00 ! £30 00
Philips RH580 £19 90 County idelity Philips GA180 (with Cart) Version
Philips RH590 £35 40 Calestion Ditton 25 £86 00 § | Decca Sound 613 £54 75 Sansul and Sonab. Full range in Stock | Deck only H11D6 (NABEQ) £250 00 AS
Philips RH591 £53 90 Celsstion Ditton 66 £137 00 ¢p | Decca Sound 614 £48 00 Carriage and Packing 50p 2-track only H1108 (1ECEQ) £250 00 AS
Pioneer SAS00A £35 00 | Celestion Ditton 10 €36 00 4 | Decca Sound 1204 £7500 | rADPHONES Deck Plus 10 Watt Amps
Pioneer SAS00 £58 00 [ Decca Sound 1203 cioa 59 | Koss PRO 800 s £23 00 | H1126 (NABEQ) 78 00 Al
Pioneer SA700 84 50 | Decca Deram €34 0o o | Decca Compact 3 Koas PRO 4AA €20 25 | 2track anly H1128 (IEC EQ) fare o A8
Pioneer SAB00 €75 50 | Goodmans Magister £77 50 8 | Goodmans Compact 80 (wmte)tm % Koss KO 7278 £12 00 | Suttcase Complete H1226
Pioneer SAS00 £92 00 | Goodmans Magnum K g5 50 ¢ | Goodmans Compact 80 (Teak) £124 50 | (000 g £9 00 | (NABEQ) 287 00 AR
Pioneer SA1000 £93 90 | Goodmans Mezzo 3 tas 75§ | (Carnage and Packing £1 50) Koss K&/LC £10 00 | Zirack only H1228 (EC EQ) ﬂ" (3
Pioneer SCT00 £40 00 | Goodmans Dimension 8 £87 00 ¢ - & Koss K7/11 £7 0g | Hevox Y
Pioneer SFT00 £56 75 | Goodmans Double Maxim  £48 00 B ;,';EEC'SJ?:.:'::,# e Koss ESPG £33 po | Carriage and Packing A—! 5°° Ok
Pioneer SM700 £43 00 | Goodmans Havan £39 50 & SME 30‘2152 (HE) £27 00 | Koss ESPS £49 00 CASSETTE & & TRACK
Rogers R'brook CH £38 00 Ket Full range in stock £2 20 | Koss KO747 £15 00 DECKS/RECORDERS
Rogers R'brook Cased £40-00 | Keletron KN £13 00 A sme 5 Spacer £1 00 | Koss headphones for personal Akal C £80 00 B
Rogers R bourne CH £41 95 | Kelstron KN60O £21 00 A Audio Technica ATID0S Mk I £14 95 caliers onl Akai GR80D £65 50 0
Rogers R bourne Cased £48 50 Kelatron KN80O £26 00 & ‘Audio Technica Litt L2 £3 00 5A £3 90 Ak:; S5 33 00 8
Rotal RASIo 0% | Kalonon K £ 00 ¢ | Deceainternational a5 | Amatrag SN £ 99 | Akar CS500 £78 00 8
Goldring L8 ® Akai GXCAQ 022508
Rotel RAB10 €48 00 | Keletron KN2100 £50 00 € AKAl ASE 9 £4 2§
Revox A78 £104 00 | Metrosound Duplex 15 taoes | Soding LS 39 39 | AKAI ASE 22 czjas]JAxaiGRa00 BHIRY
Sansui. Full range n stock Metrosound Duplex 25 €75 00 8 | Kear G30 £11 AKAI ASE 20 £6 00 %;';g: Novos £17 78 &
Sast et EREL R, | R £ % | s s =
ift il
Sinclair 000 £28 25 | Leak 150 £ 954 | Transcrintor Flud £24 00 | Proneer SEIA £8 0 | Philips N2205 =80
Sinctan 87602 230 1P25 478 | Prps B! £50 09§ | (Corrisge and Packing 15p) Poneor 26300 c}s o | Phiips 2o £5175 4
inclaw + hilips RH406 £50 00 B toneer
Sinclair ST60 +2 Z30 IPZ8 £16 75 | Philips RH402 £33 00 A | PLINTHS & COVERS Plonesr UB100 £12 00 | phitbs N2401 %2 50 4
Sinclair ST60 + 2 250 PZ8 Philips RH412 £28 00 A | SME 2000 System in Teak. Pioneer SE-L40 £14 00 ilips N2405 £54 00 A
Trans £21 00 | Phuips RH411 €18 00 A | Walnut or Rosewood €37 50 8 | Pioneer SE-L25 €92 75 | Philips N2506 €47 00 &
Wharfadale Linton £39 00 | Ste-Ma Hi-F1 5 85 95 0 | Viceroy De Luxe for Garrard Pioneer SE-L20 o078 "'""g’ N2000 3‘7’ 50 A
Quad 203-33 £90 00 | Ste-Ma 350 €54 00 C | AP76 SL958 Zero, 100 Base Rotel 600 £4 50 | Wharfedale DC¢ e
(Carriage and packing 50p) Ste-Ma 450 £42 00 0 | Teak—Top Perspex Size Aotel 700 €7 25 | Metrosound 448 €41 00 A
Tannoy Chatsworth £97 50 0 | Approx D 38% W. 38cm H. Sennheiser HD414 £ 25 | Metrosound S0 b0
TUNER AMPLIFIERS s | Tannoy 12in Lancaster £104 000 | 19cm €5 75 A | Whartedale DD1 £ 35 | Carnage and Packing 4—50p 8—¢1
AKAI AAB500 f‘" $ Tannoy 15in Lancaster £114 00 D | Standard Version £4 00 A | Sansw Full range in stock CARTRIDGES
AKAI AAS600 gg; 3 Tannoy 3 LZ £67-00 8 Viceroy De Luxe for Garrard Stax SR3 £33 75 Audio Technica AT6S €375
AKAI AAS300 73 95 | Wharfedale Denton 2 £28 00 4 | 2025TC SP25. SLESS Base Tripletone TSH1500 1100 | O o ica ATes aleo
AKAIﬁAAsZm . t;’ o0 | Wharfedale Linton 2 £36 00 A | Teak—Top Perspex. Size Grosvenor £10 00 A:ls"ld 500 a £3 45
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Pioneer SX 250 00 | Sincian Q16 £12 00 4 | HOWLAND AND WEST—Full range in | Eagle SE80 £12 50 | A DG 10E Mid £19 95
Proneer SX9000 £216 80 | Eagi0 DLET £30 00 A | stock Eagle SE100 £133s | ADC. 26 Lasfos)
Pionser SX1500TD £169 60 | Gi90 VeEr0 £25 00 A | PLINTHS & Covers (Carriage ana H/West C15250 £425 | ADC.25 £63 00
Pioneer SX6000 £166 95 | G0 ke 20 00 & | Packing A—50p 8—£1) FuWast C15300 o8 50 | Empire Zoo0ze x £53 00
Pioneer X990 €138 95 | yiceroy VSMI5 £32 00 8 H/West C1S500 £10 00 [ Empire 9OVE/X €7 00
Pioneer LX860 6120 00 | yiedih s €12 00 4 | TURNTABLES 0 AKG K120 24 50 | Empire 998TE/X £21 50
Pioneer SX770 £106 00 | yicotY omzn 25 00 4 | Garrard SP25 Mk Il £10 00 | 24a 180 £16 25 | Empire 999SE/X £17 50
:‘0““' '5;::% i: ;: Viceroy Major £50 00 8 g:"a'd :OPYS g; 2 Carnage and Packing 15p E'“D"' gg; i:: ;:
oneer rrard 401 mpire
Philips RH702 to9 00 | [orCgrapnSiMonitor o ec | Garrard SLose £31 50 | TAPE DECKS & AECORDERS Empire 90EE/X 7 9
Philips RH01 (with spkrs) £74 00 | 5.5 Eloctrostatic £192 50 ¢t | Garrard SL728 £22 00 | Akal GX365 298 00 BA | Ortofon SL1SE £23 00
Goodmans Module 80 g: 75| Carriage and Packing A—75p B—t1 25 garrurg 2SuL2655TBC . £1295 | Aa :%23 tﬂ’o“&u :: &o:on mgs o2 %
Goodmans One Ten 00 | e D12 50 ’ arrars witl a ofon
Leak Delta 75 £124 00 Sonatone 9TAHCD €8 25 | Akal X200D £108-00 84 | Ortofon MF1SE £19 00
Rogers R brook Cased 78 50 | SPEAKER KITS AND CHASSIS Garrard Zero 100S £38 00 | Akar 40000 81 25 8 | Ortofon MF15 15 00
Rotel Fax 331A £64 95 | Full selection In stock including Garrard Zero 100/A £37 00 | Akai 172L £58 75 8 | Ortofon 2 x 15k Transter €5 40
e L e | ESR B S8l R | s 64
Rotel Fax 660A of M 1 19 00 @ ring
ot i SERL HE T | ey Dw ey cenas G
Rotel RX200 o A BS.R HT0 €13 00 | Ferrograpf ring
Rotel RX400 €70 50 [ Ket T27 €800 4 | BSR HT70P-C €28 60 | Ferrograph 722/H P/W £197 00 BA | Goldring GBOOSE £14 25
Sharp STAZRL £89 95 | Kef B200 £15 00 A | Transcriptors Saturn €54 00 | Ferrograph 702/H PIW £178 00 BA | Shure V35 Type 2 Impr £24 50
Scan Dyna Full range in stock Kef B110 £14 00 A § Transcriptors. Hydrauhc REF £75 00 | Ferrograph 702/4 Dotby P/W £224 00 BA | Shure M7SED £10 25
Carriage and packing 50p Ket B138 Mk Il €18 00 A | Transcriptors Hydraulic REF Ferrograph Dolby 702 P/W  £233 00 BA | Shure M75EJ Type 2 0 45
Tannoy Mon Gold 12in £59 00 D | with 9in or 10in Arm €87 50 | Ferrograph Dolby 722 P/W  £255 00 BA | Shure M756 7 25
TUNERS Tannoy Mon Gold 15in £71 00 € | Transcriptors Sweep Arm £3 75 | Ferrograph Dolby 722H P/W tz“ °° H Shure M75G £7 95
Amstrad MLX3000 £28 00 | wharfedale Unit 3 £18 00 A | Transcriptors Stylus Brush 2 Philips N4307 Shure MSS/E £5 65
Leak Detta FM €53 90 | wharfedale Unit 4 £24 00 B | Transcriptors Stylus Scales £3 70 | Philips Nuue m a A Shure Méd/E 4 90
Leak Deita AM FM €65 90 [ Whartadale Unit 5 €35 50 0 | Goldring GL/85/P (with hd) m oo Philips N4404 Shure Muc 57 u ss
';:rlt_mgnfﬁm gg ;-'; Peerless 2-8 Kit £10 50 4 | Goldring GL75 €27 Philis N4407 m 75 |
ilips RHE30
Pioneer TX1000 £128 00
Pioneer TX900 £109 00
Pioneer TX800 £91 25
Pionser TX700 £82 00
Pioneer TX600 €75 00
Proneer TX500A £51 00
Sinclatr Project 60 £95 70

We specialise in mail order/personal callers
welcome. Send Cheques. Money Orders.
P/O. Giro, Bank Draft or Cash (Registered).

Access or Barclaycard facilities by mail order
By quoting your Access or Barclaycard
number, name and address and expiry date,
any item can be yours without delay by
telephone or letter.

Chequers will only be accepted from personal
callers if accompanied by relevant bank
cheque card.

Credit facilities available for personal callers
only spending £50 or more.

All goods are brand new. and carry manufac-
turers’ guarantees. For an extra charge: 36
hour Securicor delivery (from when cheque s
cleared).

Personal callers note: we are easy to get to by
public transport.
(Open Mon., Tues., Weds., Thurs 9.30 a.m.
to 6 p.m. Sat. 9.00 a.m. to S p.m.).
Late night Friday 9.30 a.m. to 7.30 p.m.
Send large stamped addressed envelope with
all correspondence (except orders) plus 15Sp
for comprehensive price list if required.
All prices are subject to change as and when
necessary.
All mail order to Notting Hill Gate address.
120 Notting Hili Gate, London W11, Tel.
01-229 1437,

01-806

50 Stamford Hill,
3611/7311.

Tivoli Shopping Centre, 1536 Coventry Road.
Yardley, Birmingham. Tel. 021-706 9949.
12 London Road, North End, Portsmouth,
Hampshire. Tel. Portsmouth 68321.

London N16. Tel.
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Please rush me lhe followmg items. Post and Paclung I

extra

I enclose Cheque/Money Order to the value of ...

Payable to Audio Supplies Limited.
My Access or BARCLAYCARD No. is:

(I T T TTTTTT

It expires on

NAME

(BLOCK CAPITALS PLEASE)
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VALVE MAIL ORDER CO.

i6a WELLFIELD ROAD, LONDON SWIié 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage |p per transistor, over ten post free

INTEGRATED CIRCUITS 5p + Ip each added

2N29044

2N2906
2N2907

AFZ11

£p
AFZI2  1.00
ABY26  0-25
8Y27 -32
ASY28 0.2
ASY29 30
ASY36 25 |
ABY50 17 1
ABYGL 040
ABY53 20
ASY55 0.0 |
A8y 025 |
ASYS6 0
ABZ21 0-42
ABZ24 7
AUYI0O 098
AC101 -50 '
BC107 010
BC108  0-10
BC109 10
BC113 .15
BC115 .20
BC116 -28
BCI16A  0.30
BC118 25
BC121 20
BC12:  0-20
BC125 0-68
BC126 0-68
BC140  0-88
BC147 18
BC148 .13
BC149 .18
BC167 .18
BCI158 112
BC160  0-63
BC169 0.13
BCY3SI 085
BCY3:  0.85
BCY33  0-25
BCY34  0-30
BCY33 040
BCY3Y  1.00
BCY40  0-50
BCY4:  0-28
BCY70 015
20
38
BCZ11 -50
BDI2I -85
BD123 -80
BD124 078
BpY1l 1-82 |
BF115 025
BF117 -50
BF167 25
BF173 25
BF181 -85
BF184 .20
BF185 120
BF194 117
BF195 118
BF 186 18
BF197 18
BF861 28
BF898
BFX12 20
BFX13  0.28
BFX29 25
BFX380 126
BFX35  0-98
BFX63  0-50
BFX84 0-25
BFX85 30
BFX88  0.28
BFX87 25
BFX88 20
BFY10 1.00
BFY1l 126
BFY17 0.25
BYF18  0-25
BFY19  0.25
BFY24  0.45
BFY44 1.00
BFYG0 0
BFYG1 20
BFYb2
BFY53 017
BFY64
BFY90  0-65
BSX27
BBX60 93
B8X76 018
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WHAT RADIO PRICED ATUNDER £120

GIVES YOU SUCH AVARIED CHOICE
OF TRANSMISSIONS 2

Picks up ALL THE USUAL

BBC Programmas, kAll the |J 1 | + 50p P: & P. or €14:50
new local radio stations 4 ! i ' dep. + 50p P. & P. and 6
*Continental kWorld-wide P E months at £7 (£56°50).
transmissions YPop Pirates

“Radio Hams % Aircraft «Shi g % Police ¥ Taxis #RAC % AA KkFire
Brigade % TV Sound *Ambulanccl and 1,000s more.
THE BEST PORTABLE RADIO EVER MADE! We think so. As well as
the standard long and medium wavebands it has three short wave bands (including
(he Marlne and Trawler Band) AND NO LESS THAN THREE F

NDS. Listen to your favourite BBC programme and then—at the llnck of
a sw-(ch—tune into the control tower and hear a ‘“crippled airliner’” being
talked down to safety. Or listen to the trawlers and ocean-going liners—Eaves-
drop on the taxi-cabs, fire brigades, ambulances, AA, RAC and 100s of other
RT mobiles! Extensive shortwave coverage can give you Australia, Pakistan,
North America, Far East, etc., etc. World famous manufacturer, FULL
3-YEAR WRITTEN GUARANTEE, Beautifully finished in Teak Wood and
Stainless Steel. Portable 12in > 9in x 4in, using standard batteries—or can be
plugged directly into mains. 14 transistors, 6 diodes, | thermistor, internal
ferrite rod aerial PLUS two external telescopic 'antennae—with sockets
for additional aerials, or car aerials. Automatic Drift-Free Reception. Sliding
tone control. Hi-Fidelity earphone for private listening, local DX switch.
FREQUENCIES: Long W 150-350kHz. Medium W $40-1605kHz, Marine
1:6-4 MHz. Short W | 3:7-9MHz, Short W 2 9-22MHz. F.M. (VHF)} 88-
108MHz. Aircraft (VHF) 108-136MHz. Public Service (VHF) 148-174MHz.
NOTE.—The Ministry of Posts & Telecommunications state a Licence (not
generally available to the public) is required for the reception of transmissions by
Fire Brigade, Aircraft, Shipping, etc.

,mfsw‘"‘ i

22 CHANNED WALKIE- TALKIE ™55 =

JUST ARRIVED—a NEW system from Switzeriand —
the home of precision built electronics equipment
GENUINE 2-WAY WALKIE-TALKIE SYSTEMS
- Ideal for all crowd control, doctors, fishermen and |
mem". general marine use. The telescopic antenna pulls in the
voice at the other end with crystal clear clarity—even
8 miles away! Frequency 299MHz (interchangeable
according to your licence stipulation). Battery-operated—!
no wires. A tremendous time and money saver. 2 Units complete with FREE
carrying cases. Terms: £19 dep. & 6 months at £9 (Total £73). NOTE: Licence
required to operate,

SCIENTIFIC & TECHNICAL (PEl), 507-511 LONDON ROAD, WESTCLIFF, ESSEX

%

PRICES UNCHANGED

Our price list compiled in 1971 is still current .
STH EDITION ISSUE ONE
SEND NOW FOR A

CATALOGUE

STH EDITION
and

DISCOUNT VOUCHERS
(ZSP ost free (U.K.) )

E.C. LTD.N—/

High Street, Ripley, Surrey
ESTABLISHED 1954

Open daily to callers :
Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m.

Terms C.W.O. only

Mon.-Fri. 9 a.m.-5 p.m.

Tel. 01-677 2424-7
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Base your own stereo system on one of these super
quality stereo amplifiers. With low distortion
levels (typically 0:2%) and total power of 6W
r.m.s. (8 load 3W/channel} they will give you a

stimulating dynamic performance worthy of good

speakers. These amplifiers bring you up-to-date integrated

-» circuit technology to provide 100mV sensitivity/channel and

“and with a band width of 50-15kHz, are ideal for tuners
and crystal pick-ups. The circuit features controls for Bass,
Treble, Volume, and Mains on/off, together with rectifier and
smoothing circuits all P.C. board mounted. All leads and Din
Plugs and Sockets can be supplied. All units fully guaranteed.

602 Amplifier as above (54inW x 64inD) £7-4

601 Amplifier as above but with single tone con(rol (83inW x 24inD) £5:95

Mains Transformer (| 4V) for 600 series amps

Lead, plug and socket set 38p

Cheques, P.O's. plus 25p post and packing, to:

the AUTOTRON company, Hixon, Stafford
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Gerry Brown . .

BAROMETERS ‘N’ THINGS

My younger daughter came to me
some months ago indignant that her
sister ought to be able to know
(instinctively) that the weather was
going to be awful, particularly as
Nanny always reckoned she could
tell!

My answer was that her sister
probably didn't suffer with rheumatics
and that | fancied many people might
have this ability, certainly it was
no stranger to me. But, | wondered,
had anyone bothered to see if there
was any correlation between aches
and pains, and low (whatever that
may mean) barometric pressure.

Subjective
pain level +
High
+
Med +
Low+
+ + + 4+ 4
970mb 1010mb 1040mb
% 4of, ad
Pressure R.H.
Fig. 1. Curve shows response vs
pain level. Crosses indicate RH.

A relatively diligent search reveals
that a high proportion of individuals
from almost all ages maintain that
they are able to indicate with fair
accuracy when the weather is going
to take a turn for the worse. However,
not content with this (and feeling that
relative humidity, RH, might play a
hand in it too) | determined over the
next few months to plot a graph
(Fig. 1) of pressure and RH versus
the subjective level of '"ouch',
averaged for several people.

It is a particularly interesting fact
that although relative humidity
doesn’t seem to influence things very
much, discomfort is definitely related
to low pressure, that is pressures
much below 1006 millibars (see Fig.
1). Sure, temperature effects have

Practical Electronics  January 1973

not been mentioned, but at the time
of preparing the graph (during
Summer) no great temperature ex-
cursions were recorded.

Don't ask me what causes the
effect, but there may be some con-
nection with the fact that bone is
piezoelectric. This, however, is a
subject to which we must return in a
later column.

Perhaps in future times, homes will
be pressurised so that no one will be
able to predict weather conditions,
but then they probably won't care
either. In the meantime we must
either tolerate bouts of “the screws”,
or go on frequent diving holidays to
avoid ‘‘weather forecasts"’!

POSITION FIX

Some of the most elegant concepts
in engineering are delightfully simple
in actuality. No exception to this is
an (old, British Rail?) idea recently
tested as a feasibility exercise by the
U.S. Department of Transportation,
New Jersey, to reduce the high costs
incurred by existing highway aid
systems.

Dear old Britain resorts to motor-
way telephones spread at intervals of
about a third of a mile from one
another; but let's face it, this just
wouldn't do if our country was even
half the size of the United States.
The way they have beaten the prob-
lem, and simultaneously raised the
number of call-points per mile too,
has been to adopt the scheme
shown simply in Fig. 2.

Initial tests were performed along
an 8 mile stretch of "freeway",
cables being buried either side of the
road. Each cable, which carried two
wires, was broken by a current-
monitoring position at four miles, and
these stretches were interrupted at
intervals of about 200ft by paralleled
push-button switches. Atadistance
farthest from the monitoring point
the cables were terminated in a 100
ohm resistor.

Prior to testing, the line-current
(with no buttons pressed) was nulled
out. Subsequent operation of any
switch thus resulted in a current
value corresponding to its position.
Hence, a switch near to the monitor-
ing point gave a higher current
indication than one operated farther
down the cable.

Clearly the whole exercise is based
upon a bit of economic thinking,
I just hope that when this system is
installed on the large scale no more
than one button gets pressed at a

|_ ;7 4miles

|
! l
ph b b B
'.~=q’g°0ﬂlnllrvﬂh}-J

Fig. 2.

ELECTROPHONIC HEARING

What it's called now, | really
couldn't say, but back in 1953 a
paper bearing the title "'Electrophonic
Hearing”, and written by Gordon
Flottorp of the Psycho-acoustics
laboratories at Harvard University,
made pretty compelling reading.
The eftect he discussed, electro-
phony, was first observed in the
early nineteenth century by Volta and
others. They found that the sensa-
tion of hearing could be evoked by
passing fow currents through the
head. Of course, only d.c. was
available at that time, although a.c.
effects, more recently investigated,
show better promise.

Flottorp reported that in later
experiments an ‘“indifferent” elec-
trode was usually connected to the
fore-arm while the second electrode
could have sites as varied in location
as the roof of the mouth or the nape
of the neck. Sometimes the tests
have been performed using damp-
ened electrodes, while at other times
the results have been blessed with
greater success when dry ones were
employed; actually, under certain
conditions, good results were
achieved with a moving electrode too.

Quite wide frequency ranges have
been obtained; e.g., 200Hz to 17kHz,
although the intensity does not
appear to have been very large.
This was typically little more than a
whisper at about 30dB above the
threshold of hearing, but, signifi-
cantly, a discernible signal.

Considerable difficulty has been
experienced in all attempts to estab-
lish an exact mechanism for electro-
phonics, since, when passing current
directly through the head, the number
of possible paths must be very high.
It is, therefore, likely that both the 8th
cortlcal (audltory) nerve and the
(sensory) organ of Corti are stimu-
lated simultaneously. Indeed, there
is a distinct possibility that the skin
itself could take the role of a trans-
ducer, the sound it produces being
sensed as ''direct” hearing!

The voltages employed in these
experiments have been kept within
the range 1 to 5 volts at currents no
greater than 30mA. Although at
higher levels of V and / things are
certain to become a little bit ex-
cruciating, it does rather look as if
the effect ought to be re-examined as
a possible aid to the deaf, always
assuming that the neural function is
intact in the first place.
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ELECTRONIC

PIANO

Part 5

By A. J. Boothman B.Sc.

HE final part of the series describes the complete

mechanical construction of the piano, together
with details on tuning and a number of points
concerning the use of the instrument.

KEYBOARD

Since the commencement of this series of articles
F-F keyboards have become available, but as a
number of constructors will have purchased C-C
Keyboards we now give modification details as
promised in the first part of the series.

MORELLI-A KEYBOARD MODIFICATION

To modify the Morelli-A keyboard to F-F it was
necessary to remove the lower C-E section from the
main assembly., The wire which acts as a spindle
for all the keys was withdrawn from the bottom
end by first hammering a nail, whose point was
positioned on the end of the spindle, at the top end
of the compass. The spindle was then pulled out
from the bottom end-with a pair of pliers. Prior
to this all springs had been released from their
bottom clips in order to ease the pressure on the
spindle.

W
SR

Fig. 5.1. The Swedish keyboard with the section C-E
separated
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In this state all the keys are loose and should be
placed on a clean flat surface in the order in which
they are removed from the frame. With all keys
removed the frame can be cut at the appropriate
point with a hacksaw. On completion the keys are
replaced in position with the lower C-E section now
positioned at.the top end.

The wire spindle is replaced from the bottom end,
and the final top key (which was originally a C) is
now put back to act as the top F. This key will
require to be made captive since it is free to move
up the rod, and for the prototype a brass collet was
obtained from a model shop, and clamped on to the
end of the rod using the grub screws tapped into
the collet.

The frame should now be very carefully stored
prior to mounting on the subframe, since the only
mechanical linkage between the two parts of the
keyboard is the spindle which could easily be acci-
dentally bent.

The author has not attempted to modify the
Morelli-B keyboard, but it should be possible to
follow a similar procedure to that outlined above.

KIMBER-ALLEN SWEDISH KEYBOARD
MODIFICATION

The Kimber-Allen keyboard is considerably dif-
ferent in construction to the two previously men-
tioned models, but as in their cases it is not possible
to simply rearrange the keys, since the spacing of the
fulcrum slots varies over an octave, and it is there-
fore necessary to cut the frame in order to remove
the bottom C-E section and to fix it to the upper
end (see photograph). :

The first task is to remove some of the keys from
the frame by first removing the springs at the rear
of the board, which then frees the metal levers
which are slotted into the keys. It is then necessary
to remove the actuator pegs from the keys by pulling
away from the keys. The actuators are a nylon
plastic with push fit pegs into two holes in the key.
The keys can then be removed.

In order to reduce the risk of damaging any
keys, a fairly large area should be cleared—from C
to B-flat at the lower end, and B to F at the top
end—having first noted the position of E and F
keys at the bottom. It would be wise to pencil the
key letters on to the alloy frame opposite the relevant
actuator holes.
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The cut when made will be immediately to the
left (viewing the keyboard from the front) of the
hole corresponding to note E. This then leaves
about half an inch of frame protruding beyond the
bottom F key when the assembly is complete, which
makes for easy mounting to the wooden sub-frame.
For the same reason the line should be drawn to
run close to the edge of the hole to leave the
maximum amount possible on the piece being cut
off, since this part acts as the mounting for the
upper end of the keyboard when complete.

Three cuts are necessary, the first being to remove
the unpunched section from the bottom end. A line
should be drawn to the left of the first (C) hole and
a sawcut made keeping the hacksaw vertical. Care
should be taken not to damage the fulcrum slot,
and to protect the fulcrum knife edge to the left of
the slot. The second cut is made in the position
described above—i.e. alongside the bottom E hole.
Again the saw should be kept as vertical as possible.
The third cut is made at the top end of the keyboard
}a}n? removes the section containing half an actuator

ole.

This is necessary in order to finish with the
correct spacing between keys. The cut should be
made 1in to the right of the last complete actuator
hole, but it is important that the slot in the plastic
spacer at the front of the frame is preserved by
leaving some plastic protruding beyond the key-
board (4in). When the new section is fitted its plastic
can be cut back slightly in order to accommodate
the protruding piece. The slot in the plastic is
important in that it acts as the front key locator,
preventing lateral movement.

The C-C board has two spare actuator holes at
the top end which will now take C and D, having
swapped the bottom C key with the previous top C
key. The new section will accommodate E flat, E
and F (the old top C key), with one surplus actuator
hole at the top.

JOINING PLATES

Three steel plates should now be cut and drilled
as shown in Fig. 5.2, and mounted as follows:

a. Plate with four holes not countersunk—inside
front edge.

b. Plate with four holes countersunk—inside rear
edge.

c. Plate with two holes countersunk—outside rear
top. This plate should be mounted as far back
as possible so as not to interfere with the
keyswitch assembly.

Holes should be drilled in the keyboard frame to
line up with the metal plates, with the transferred
section of frame positioned such that the distance
between the two adjacent edges of the actuator
holes is 4in.

If all sawcuts have been made in a square manner
there should be a gap between the two sections,
however it is unlikely that such a degree of square-
ness can be achieved with a handsaw, and it may be
necessary to make slight adjustments with a file.

The four holes on the front edge of the frame
should be countersunk and the screws inserted from
the front. The rear edge screws should be inserted
from underneath the frame, and the top screws from
the top, using the countersink in the plates. When
all screws have been tightened the D, E-flat, and E
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keys should be tried on the frame in order to check
that they do not catch each other, thus requiring
further adjustment of the joint.

All keys can then be replaced and the actuators
pressed back into position.

SUB-FRAME FOR MORELLI-A KEYBOARD

The construction of the Morelli-A keyboard sub-
frame, which carries the keyboard, key switch con-
tacts, and terminal strips, is shown in Fig. 5.3.

Assembly of the sub-frame is best carried out
using the large baseboard on which to screw down
the unit thus ensuring a fully square frame during
the process. Particular attention should be paid to
this point when fixing the end cheeks which should
be both glued and screwed. Using parts obtained
from the materials list given the following procedure
should be followed.

1. Take the large baseplate and mark out the
position for front and rear 2in X lin battens,
and the end cheeks as shown in Fig. 5.3.

. Cut the front and rear battens, the end cheeks,
the terminal strip mount and the lin X 4in
hardwood strip as shown in Fig. 5.3.

3. Screw both battens to the baseboard, and glue
and screw the end cheeks to the battens.

4. After the glue has been allowed to set remove
the frame from the baseboard and fix the lin X
tin hardwood strip and the terminal strip
mount.

5. The front of the keyboard frame is fixed to the
lin X 4in strip with nuts and bolts, whilst
woodscrews are used on the rear batten fixing.
Holes should be drilled in the metal framework

- to accommodate the fixings.

Should it later be found that the downward travel
of the white keys is restricted by the front 2in X lin
batten, metal washers should be inserted between
the keyboard frame and the lin X 4in hardwood
strip in order to raise the front of the keyboard.
This results in a very slight keyboard tilt which
gives a comfortable playing position. Checks on the
freedom of the key travel should only be made
when the sub-frame is screwed down to the base-
board as the procedure given automatically results
in some movement of the hardwood strip as the
outer sub-frame is screwed home.

It is recommended that wherever possible the
keyboard and sub-frame assembly should be kept
on the baseboard whilst the project continues in
order to avoid the possibility of mechanical dis-
tortion of the assembly, which still depends largely
on the base for its mechanical rigidity.

e8]

KIMBER-ALLEN KEYBOARD SUB-FRAME

Fig. 5.4 shows the construction of the sub-frame
for the Kimber-Allen keyboard. Again the simplest
procedure is to lay out the battens on the main
baseboard and glue and screw the four pieces
together. The keyboard is fixed to the sub-frame at
the ends using long screws passing through {in X
}in packing pieces. The latter prevent too much
stress being applied to the alloy frame when insert-
ing the screws. For additional strength screws can
be inserted into the front and rear legs into their
respective battens.

Holes of approximately 1%sin diameter should be
drilled at an angle as shown to take the wires from
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the keyswitch to the terminal strips on the rear of
the assembly. The terminal strips are cut into groups
of six, one for each main p.c.b., and depending on
the thickness used for the interconnecting wire
either one or two holes per strip will be necessary.
The 2in X lin planed front bar and side plates
are separate from the sub-frame and form part of
the main frame which is described in more detail
later. Again_it is recommended that the keyboard
sub-frame assembly should be stored on the base-
board to avoid mechanical distortion occurring.

THE KEYSWITCH ASSEMBLY

The keyswitch assembly consists of a printed
circuit board which anchors gold plated springy
wires, and carries the touch sensitivity resistors, and
seven rod supports which carry two gold plated
rods. Fig. 5.5 shows the arrangement of the various
components of the assembly.

Before assembling the parts together, the p.c.b.
should be placed on the underside of the keyboard,
and used as a template for drilling the in holes
required to take the self-tapping screws which fix
the switch assembly to the frame.

The front edge of the switch assembly should be
placed approximately tin from the keyboard
actuators, and should be centralised over its length
with respect to the actuators. In the case of the
Morelli keyboards the p.c.b. pads will roughly line
up with the actuators, whilst in the case of the
Kimber-Allen keyboard, which is longer, the overall
length of the keyswitch is less than the total span
of the actuators.

When the gold plated wires are attached they
will be bent to fan out towards the extreme ends
of the keyswitch, thus resting on the centre of each
actuator.

.~

Front Batten

Rear Batten

End Cheek (2)

Packing Piece (2)
Mounting Strip

Terminal Mount

Terminal Strips—6 contact
Terminal Strips—2 contact

Baseboard 42in
Side Pieces (2) 20%in
Front Bar 404in
Rear Panel 42in
Rear Pane! strip 404in
Top Panel standard version 40%in
Top Panel Strip 40%in
Mains Panel (3) 5%in
Mains Panel Cover 24in
Speaker Panel Support (2) 24in
Switch Panel (2) X
Panel Support (2) 2in
Speaker Panel 404in
Panel Stiffners (2) 14in
Main Amplifier Support 24in
Lid Panel 404in
Lid Panel 40%in
Music Support Panel 394in
Lid End Pieces 6Lin

36in Piano hinge

2 Carrying handles
4 Cupboard catches
4 24in legs
Covering Material

SUB-FRAME

MORELLI-A
342inx 1Zinx Zin
342inx 1%inx in
63inx 22inx 2in Block

342inx 1inx 4in
314inx Finx in

12 off

2 off 2 oft
MAIN CABINET
X 20zin x in  Chipboard
X 62in x 2in  Blockboard
X 1%in X Zin
X 73in x %in  Plywood
X gin X %in
> 13%in x gin  Plywood
x din x §in
X 2in x gin  Plywood

2in % 4in  Plywood
X gin X {in
X Y x gin  Plywood
X ¥in X &in
X 3%in x %in  Plywood
X in x %in
X gin X in
X 63n X %in Plywood
X 8in X %in  Plywood
X 7in X §in  Hardboard
X 3%4in x %in  Plywood

KIMBER ALLEN
35in < Fin X gin
35inx 1%in x in
3Linx ginx gin
34inx FinXx §in

12 off

J
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Go‘l’d plated

Touch resistors

Lead outs to

Gold plated circuit boards

spring wires.

Printed circuit
boarg

Fig. 5.5. Keyswitch assembly is screwed to the under-
side of the keyboard so that the actuators press
against the spring wires

MAKING IT UP

When the holes have been drilled, and the p.c.b.
removed from the frame, the keyswitch is assembled
as follows:

1. Slide the seven rod supports on to one rod, using
the hole nearest the face marked with a “B™.
2. Insert the second rod through the remaining
rod holes, and space the supports roughly
opposite the holes which have been countersunk

from the non-copper side of the p.c.b.

3. Fix the rod supports to the copper side of the
p.c.b., using the countersunk screws, nuts and
locking washers, with the support face marked
“B" closest to the p.c.b.

4. Solder resistors to the pads provided, one on
the common positive rail, and the other on the
land which also carries the gold plated spring
wire. The remaining land is used to anchor the
output leads.

5. Solder wire links between the bottom rod and
the negative printed track. and the top rod and
positive printed track.

6. Cut the gold plated wire into 6! lengths of
13in, and tin approximately 4in of one end
of each wire. Some wire will be left over to
provide longer lengths where necessary.

7. Pass each wire between the two rods and solder
the tinned end to a main pad. About 4in should
be left to hang over the front edge of the p.c.b.
The wire should be pressed flat to the p.c.b.
close to the main pad using a match stick, and
the soldering iron applied to the wire and land
for as short a time as possible.
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View of the key contacts at the underside of the
keyboard

MATING WITH THE KEYBOARDS

The assembly can now be fixed to the underside
of the keyboard using the self-tapping screws, and
a first attempt made to line up each gold wire with
the centre of its corresponding actuator.

Some wires will require resoldering to the pads
in a different position in order to avoid obstacles
such as the rod supports. In certain cases a consider-
able amount of bending will be required, and it
may be necessary to use some of the spare wire to
give longer lengths in these instances. The apparently
complicated dog leg shapes are perfectly satisfactory
in operation.

The final process is to adjust the bend of each
wire to ensure that it seats satisfactorily against
each rod in turn. whilst gently resting on the
actuator in the non-depressed state. As a further
precaution to avoid the wires springing off the
actuators, small slots can be filed in the centre of
each actuator to prevent the wires sliding.

WIRING THE SUB-FRAME

To complete the keyboard sub-frame assembly
wires must be taken from each switch pad to the
corresponding terminal strip at the back of the
assembly. The pads are labelled with the note conr-
cerned and as suggested earlier one or two holes
have been drilled against each terminal strip which
carries all octaves of a particular note.

A single link is also required between the sixth
contact on each of the terminal strips, as this acts
as the common sustain connection. Wires are also
taken from the positive and negative pads on the
keyswitch p.c.b. to a two contact terminal strip
mounted on the left hand (power supply) end of the
keyboard sub-frame.

CABINET ASSEMBLY

The general layout of the cabinet is shown in
Figs.5.2 to 5.9.

The cabinet construction has been kept deliber-
ately simple. whilst achieving some aesthetic quality.
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(a) Envelope input circuit as used during the
initial setting up procedure on the pitch board

From touch
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(b} Modified envelope input circuit to give touch
sensitivity. R45A is mounted on the keyswitch
assembly as shown in Fig. 5.5

Fig. 5.10. Circuit changes to give individual key touch sensitivity

The two end pieces ure permanently fixed to the
baseboard, joined by the front bar. All other parts
are detachable in order to give easy access to the
various sub units.

Two end pieces should be cut from Zin block
board. each one requiring a different cut out as
shown in Fig. 5.7. The position of the speaker panel
supports is also indicated in this diagram. The two
pieces should be glued and screwed to the chipboard
base, with the front bar positioned iin from the
front edge of the base board.

The mains input panel should be cut and drilled
from fin plywood as shown in Fig. 58. The other
three pieces shown form a box which covers the
back of the mains switch, etc. to avoid the danger of
electric shock.

The speaker panel was covered earlier, and is a
removable unit which seats on the supports shown.

The rear panel has a 3in X 4in strip glued along
its top_edge which acts as a retainer for the top
panel. The rear panel is screwed to the end pieces
and is easily removable.

The top panel is retained in position by the strip
attached to the reur panel, and by spring clips posi-
tioned at the front, with the female part screwed to
the end pieces. The clips used were of the common
cupboard door type and are shown in Fig. 5.7. The
slots cut in the top panel allow heat to be released
from the power supply and main amplifier. whilst
the #in X in strip acts as location for the lid when
used in the music stand position.

Dimension W is dependant on the keyboard used,
and if the constructor uses the Morelli-A keyboard
he may like to add a iin strip on the sloping edges
of the end pieces in order to retain the same styling
as achieved when the other keyboards are used.

CONTROL SWITCH PANELS
Fig. 5.9 shows details of the construction of

the keyboard level switch panels. Dimensions X and -

Y depend on which keyboard is used. and dimen-
sion Z from Fig. 5.7 is also given in the table. The
2in X }in X 3in support strips should be glued to
the side pieces. Using the dimensions given it should
be possible to line up the front edge of the Kkeys,
when fitted on the keyboard sub-frame assembly,
with the front edge of the keyboard switch panels.
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COVERING THE CABINET

The choice of finish to use on the cabinet greatly
depends on finances. To give maximum wear and a
smart appearance a heavy grade of black p.v.c.
sheeting was used on the prototype, with speaker
fabric covering the whole of the speaker panel.
Other alternatives could be a Contact/Fablon type
material, or paint.

TOUCH SENSITIVITY

Individual touch sensitivity is achieved on each
key by the use of a keyswitch assembly which is
etfectively 61 single pole changeover switches. The
two contacts are actually busbars, common to all
switches, one at ground and the other at the attack
potential. See Fig. 5.10.

Referring to Fig. 5.10b the keyswitch is normally
in the grounded busbar position. When a key is
depressed the switch leaves the grounded busbar,
thus allowing C28 to charge via R45A, the bottom
end of which had previously been shorted to ground.
The attack level passed on to C33 is determined by
the atiack voltage from the touch control, reduced
by the voltage across C28.

The attack voltage is applied when the second
busbar is reached., and the voltage across C28
increases as the time taken to traverse between the
two busbars increases. The attack level passed on
to C33 is therefore reduced as the time to traverse
increases, and is therefore proportional to the
average speed of key travel after it is depressed.

This is not of course exactly the same mode of
touch sensitivity as on a conventional piano, where
the final speed of key travel is the important para-
meter, but this system does give a degree of realism.
The range of touch is considerably less than on a
string instrument. but both classical and pop pianists
have demonstrated a noticeable level of expression
in their playing of the second prototype, relying
solely on the keyboard touch sensitivity without
access to the soft pedal.

In order to bring the touch sensitivity into opera-
tion the value of RS54 is altered and R45 removed
from the pitch board. R45A is mounted on the
keyswitch assembly as described earlier.

Some constructors may find it interesting to
experiment with the values of R44, R45A and R54
in order to vary the dynamic range of the touch
sensitivity.
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TREMOLO PRESET DEPTH

With all units interconnected the preset tremolo
depth control (VR6 in Fig. 2.5 can be set. With
VR2 in the maximum position and the tremolo on,
adjustment of VR6 will produce zero tremolo effect
at one extreme, and reduce the signal output to zero
at the other extreme. A position can be found
where maximum tremolo swing is obtained.

TUNING

Tuning can only be carried out by someone with
the so called ‘musical ear’, so if you do not have
one you will need to involve a friend or professional
tuner.

Commence with A (the first above middle C)
using a tuning fork A440. Strike the tuning fork
against the cabinet, and use the top panel as a sound
board. The pitch board test jig is used to hold the
board under alignment, first using the capacitor
values suggested in the table, and then small value
changes made until A can be achieved with the
inductor setting approximately in mid position.

The ‘A" board-is then put into the pitch module
frame and a second board put in the test jig. The
author preferred to tune the F board next by com-
parison with the ‘A" and thus listening to a major
third interval. Again the values given for ‘F’ in
Table 1 (last month) are tried first with modifications
as necessary.

When the ‘F" board secems satisfactory it is inserted
into the module, and the ‘C’ board put into the
test jig. The major chord F-A-C is easy to recognise
and adjustments to both ‘C’ and ‘F’ (now in the
module) can be made to give a satisfactory sound.
‘A" should not be adjusted, but can be checked a
number of times against the tuning fork in order
to satisfy the constructor that he has tuned it
correctly.

Using ‘C" as the base, ‘E’ can now be tuned (major
third) followed by ‘G" in the major chord C-E-G.

Using 'G" as the base, ‘B’ can be tuned (major
third) followed by ‘D’ in the major chord G-B-D,
thus completing the white notes.

Two approaches are now possible to tune Eflat.
Some would find evaluation of the F7 chord
F-A-C-Eflat to be relatively easy, whilst others may
prefer to use the major third B to Dsharp (Eflat)
that is using B as the root.

Bflat can be tuned from the major chord Eflat-
G-Bflat.

A choice exists again to tune Aflat, either using
the Bflat seventh chord Bfat-D-F-Aflat or the major
third E-Gsharp (Aflat), The full major chord
E-Gsharp-B can be used to make judgement easier.

Fsharp can be tuned using the major third interval
D-Fsharp, with A completing the major chord.

Csharp can be tuned using the A major chord
A-Csharp-E.

The cycle may need repeating a number of times,
and other chords will probably produce some out
of tune effects which small adjustments in tuning
will bring into line. Tuning the piano should not be
any more difficult than tuning a guitar, but it will
take longer, and requires patience.

FINAL ASSESSMENT

The piano can now be played, and an evaluation
made by the constructor of the properties of his
instrument. Probably the most important observa-
tion will be an assessment of the relative outputs
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from each note on the keyboard using a constant
playing action. If the constructor is dissatisfied he
can adjust individual notes or complete pitch boards
for increased or reduced output by variation of the
resistors quoted in an earlier part of the series.

USING THE PIANO

Whilst the accent in the early part of the series
was on constructing an instrument to use in the
home, the electronic piano has very great potential
for use in modern groups or bands, particularly
since the pitch of pianos normally present in private
rooms in hotels is often very flat, which can-cause
very great difficulties for wind instrumentalists in
the same band.

The piano can be connected directly to a public
address or guitar amplifier thus offering the pianist
power capabilities much higher than he has known
before. In this connection it is important that very
heavy duty speakers are always used when high
amplification is involved.

The author uses an amplifier rated at 25 watts
r.m.s. driving a speaker with a nominal rating of
50. watts (Fane POP-50). This has withstood a con-
siderable amount of hard work with the piano and
three microphones on the same system.

Rating of loudspeakers in this application can be
very misleading, since music power is the
important factor, and a 25 watt r.m.s. amplifier is
capable of driving 50 watts of music power thus
requiring a suitably rated loudspeaker.

PLAYING THE PIANO

To close some comments are now made on the
technique of playing the piano.

The normal switch setting when using the touch
sensitive system is maximum attack. The other
attack positions can be used to give a less percussive
characteristic for variety.

It is vitally important that the use of the keyboard
level control is fully understood. Five positions are
offered, but position one must only be used for
single note solos, since the power output in this
position is the same as a five note chord in position
two.

Considerable distortion will
ignored.

With position two selected, the volume control
should be set to give the maximum required listen-
ing level. Selection of level for any particular passage
is then controlled by the keyboard switch and the
foot pedal. The volume control is not varied during
a performance.

The natural tendency when trying to achieve
greater attack on a piano is to hit the keys harder,
up to a stage where great physical effort is involved.
This tendency should be resisted on the electronic
piano where as mentioned earlier the attack function
is different.

It will be found after practice that the touch can
be very light, leading in some cases to an easier
playing technique, whilst retaining a range of
expression.

occur if this is

Note: There are a number of resistor value correc-
tions in Fig. 3.1. These are: R84 should be 100 k<2,
R85-R88, 56 k() (4 off) and R110, 270¢), Also, in
Fig. 3.4, TR16 collector, base and emitter are
labelled in reverse.
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CEEFAX

A PROPOSED NEW

. BROADCASTING SERVICE

MAGINE sitting down in front of your television
set, and at the touch of a switch seeing the latest
news, up to the minute stockmarket prices or a

list of the day's television programmes with a sum- .

mary of each. Just a pipedream? Not any more, for
the BBC has developed a system which can allow
you to do just that, and demonstrations should be
underway as early as the middle of 1973.

THE CEEFAX SYSTEM

The system is known as Ceefax and the form
that it will take is shown in the photograph. Fig. 1
shows how the Ceefax system fits into the existing
television transmission network. At the transmitting
end it will mean incorporating a terminal into the
broadcasting system so that the pages to be sent
out are mixed with the normal picture signals. This
will probably mean using the frame synchronisation
pulses on which are superimposed the digital signals.

At the receiving end the user will have to purchase
a storage and display unit which will probably have
a storage capacity of up to 30 pages. The general
block diagram of the terminal is shown in Fig. 2.

«———————Normal Broadcast Television Chain -

PR
. f»f/mq_ y
TELEVISION [ I 8 i
STUDIO [TRANSMITTER | e
ETC I il
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NEWS H |
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CEEFAX IR | oceerax [
- viICe
SENDING at {or vnsde)—}’\ RECEIVING Il SUBJECT -
PROGRAMES] » | TERMINAL Viewer's Receiver | | TERMINAL |ef—— SELECTION
[ | BY VEWER
r—4 [ J
[FINANCIAL |
Infarmation flow  Information processing Ceefox Signal
trom ofl sources  and Ceefax Reception and
Signal Generatian Display

Additional  Ceefox - Signal  Chain

Fig. 1. The Ceefax programme material is injected into
the normal television transmission in digital form
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The user will type out whichever of the 30 pages
he requires and it will immediately appear on the
screen, in a teleprinter type format, either on a
blank background or superimposed on the normal
television picture.

COST TO THE CONSUMER

The cost of the additional electronics to the
domestic user will undoubtedly decrease as tech-
nology develops but it is estimated that in quantity
production the cost will be approximately the same
as a monochrome set or a tape recorder.

Any of the pages stored in the receiving unit can
be updated in a matter of seconds, and some pages
could be updated every few seconds to present
information in book form or perhaps to provide
subtitles for television programmes in foreign
languages when we enter the Common Market.

INFORMATION AVAILABLE

Examples of the information which can be trans-
mitted using the Ceefax system are limitless but
some of the more obvious are: specialised weather

/
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Vision Signal | video signals
1 |
| { + !
| |
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information | | STORE [E==] SELECTOR| | | CONTROL
| >
U

Fig. 2. The domestic receiver uses an add-on decoder
and store ready for selected display on the screen
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forecasts; a list of the day’s television programmes
with summaries; specialised programme news for the
coming week; facts and figures relevant to current
affairs programmes; public notices; up to the minute
news (with the option of a flash service whereby
important events are flashed onto the screen over
the normal programmes), commercial news such as
stockmarket prices; sports information; and enter-
tainment in the form of recipes or crossword puzzles.

In the future it is hoped to cc-ordinate Ceefax
with the Post Office so that pages of information
can be received over the normal telephone lines.
This will bring the television set into the realms of
the computer terminal and no doubt eventually
personal facts stored in a computer, such as bank
statements, will be at the fingertips of the user
through the Ceefax system.

OTHER POSSIBILITIES

There is also no reason why educational institu-
tions should not use one of the available channels
for passing information on to the students, in reply
to queries made over the phone. The telephone
system could also be useful for receiving telegrams
and telex messuges, there being no need for the
recipient to be present when the message is sent.

Although the Ceefax system secems at first like a
simple development it is one of thcse advances, like
the introduction of the telephone system, which
could have a profound effect upon all our lives as
it brings centres of information within easy reach of
everyone. It could easily mean the end of news-
papers as we know them today for they would
be unable to provide such an immediate source
of news and would probably only serve to give
deeper insight into the news.

The first trials will probably use equipment manu-
factured by the BBC, but industry will have the
opportunity of producing Ceefax units for a public
service operation.

*

R
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from Goodmans
for constructors

- — —

Din 20 Kit

20 watt, high fidelity loudspeaker kit contains all parts
necessary to complete the system, except timber and
other material for the cabinet itself, with detailed,
illustrated instructions.
Specification : 20 Watts DIN,
4 ohms impedance, 8 ins
bass unit, dome HF
radiator, crossover
frequency 4,000 Hz.

Dome HF Radiator with
integral crossover.

Capable of high frequency
sound reproduction with
negligible distortion in systems
rated up to 30 Watts DIN,

this ‘state of the art' drive unit
has an integral crossover
which cuts frequencies below
3kHz at a rate of 12dB/Octave.

Audiom 100

12 inch high fidelity bass
loudspeaker.

For use as a bass unit in
two-way systems, the
sensitivity and high frequency
roll-off of the Audiom 100 has
been tailored to match the
Axent 100.

Goodmans

Sound reasoning.

THORN A member of the Thorn Group
r__________—_._.____.
P

lease send Free leaflets on Constructors Equipment

I Name . ... .. ... . ...
I Address . . l
| IR PE1
| Goodmans Loudspeakers Ltd., |
l_DownIey Road, Havant, Hampshire PO9 2NL
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NEW BOSS AT MULLARD

Look out for the name Akerman.
You'll hear a lot about him and a
lot from him starting on January 1,
1973. For that's the date that Jack
Akerman takes up his new role as
managing director of Mullard Ltd. in
succession to Dr. F. E. Jones who
leaves to join the Board of Philips
Industries Ltd.

Akerman is no newcomer to
Mullard—he joined the company in
1936—but it is only in recent years
that he has become prominent.
Five years ago he moved into the
higher echelons  through his
appointment to the Board of Asso-
ciated Semiconductor Manufac-
turers Ltd., an associated company
of Mullard. in 1969 he became
head of Mullard's consumer elec-
tronics division and a year later, in
1970, he became commercial direc-
tor and a member of the Mullard
Board.
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public notice through the cele-
brated ‘“‘Brain Drain” report which
came out during the Wilson

administration. But he was well
known in the electronics industry
long before that both as a brilliant
engineer and businessman—a rare
combination. He joined Mullard
from the Royal Aircraft Establish-
ment, Farnborough, where he was
deputy director. After six years as
technical director he became MD
in 1962 so he has had a full ten
years of the top job during which
major expansion has been almost a
routine.

Jack Akerman comes to the top
job at an interesting time. Business
is on the upturn and it is not only
the consumer component side of
Mullard business that is now doing
well after the recession. Profes-
sional components are also boom-
ing and delivery times are
lengthening.
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LED PRICE BATTLE

Last month | mentioned the
bright outlook for optoelectronic
devices. Since then | have met
Mike Meltzer, in London for a few
days representing Monsanto
interests in light-emitting diodes
and associated devices.

Monsanto announced price cuts
of typically 30 per cent but in a
few cases up to more than 40
per cent on standard product lines.
Not to be outdone, Sperry an-
nounced in the U.S.A. cuts of up
to 40 per cent on some of their
devices and Litronix, another US
company, has also joined in the
price battle. .

How far prices will tumble is
anybody's guess but most com-
panies in the LED business now
believe that the time is ripe to go

for a huge volume market. Mon-
santo's Meltzer told me that if
pocket calculators fall again in

price next year, as they are likely
to do, then that one single market
could generate a demand for 100
million digits a year.

A real enthusiast on his subject,
Meltzer spoke of the untold mil-
lions of digits which will be needed
for as yet untapped markets like
cars and the telephone industry.
One of Meltzer's forecasts is that
by 1980 the LED industry will be as
large as the whole semiconductor
industry today. Nice work for the
survivors after the price war has
taken its toll.

NEW FIELDS

Ever anxious to tap new markets,
the industry is queuing up to get
orders from oil companies. These
new rigs scattered round the
North Sea are becoming big busi-
ness. Not so much a drilling plat-
form, more a small town by the
sound of things, and there are now
over 40 of them all needing not
only high grade communications
systems but also beacons and
other devices for bringing in heli-
copters as well as surface vessels.

One company, Marconi Marine is

doing well supplying complete
packaged radio stations including
radio officers. Other companies

tend to supply individual pieces of
equipment.

THEVALVEIS NOT DEAD

Biggest ouptut in the U.K. of any
single component group is still in
the field of domestic receiving
valves and tubes which are running
at a rate of £60 million per year.
Industrial valves and tubes are
worth another £25 million per vear.
Despite the advent of solid state,
valve and tube manufacturers are
still doing excellent business.

If you think there is nothing new
in the pipeline | suggest you

remember the initials CFA and
FWI of which you may hear more
in the next few years. CFA stand
for Crossed Field Amplifier and
FWI stands for Fast-Wave Inter-
action. CFA and FWI| valves are
reported under development at
English Electric Valve Company.

The CFA combines the advan-
tages of the magnetron and the
travelling wave tube and could
open up a new range of advanced
radar systems. The FWI could open
the way to much higher microwave
power.

PRODUCTION SHOW
BREAKS RECORDS

The fifth Internepcon Show at
Brighton again broke all records.
It concentrates almost entirely on
packaging and production tech-
niques for the electronics industry
and is supported by a full-scale
conference. This year it attracted
over 14,500 visitors including a
large number from overseas, some
1,000 of these having registered on
1he first day.

The Nepcon shows are popular
world wide and are money spin-
ners for the organiser as well as
the exhibitors who seem so well
pleased with results that they come
back every year for more despite
rising costs.

January sees the second Inter-
nepcon held in Tokyo. Ten British
companies will be exhibiting. Then
next June, the organisers will be
launching the first European
edition in Brussels which will be
called Internepcon Europe 73.
Sixty British companies are
expected to be there as one of
the national groups. This will be
followed in October bv ithe usual
show in Brighton for which many
of this year's exhibitors have
already booked space.

EXPANSION TARGET

Semicomps Ltd., the component
distributors recently acquired by
Simms Motor Division of Joseph
Lucas, is embarking on a five-year
plan to expand its business to £8
million a year turnover. Managing
director Bill Richardson, founder of
Semicomps, is confident that the
new financial backing he now
enjoys will ensure he attains his
objective.

The big turnover will be achieved
by setting up extra companies to
give complete U.K. coverage. The
parent company, based in the
South East, already has a subsidiary
in the North and another in ireland.
More will be set up and each will
be expected to contribute £750,000
to £1 million turnover to the group
total. First two areas to see new
Semicomps companies will be the
Midlands and Central Southern
England.
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JUST PUBLISHED ’73
AUDIO-TRONICS

The great new [973 edition of Lasky's famous
Audio-Tronics catalogue is now available—FREE on
request. The 48 newspaper size pages—many in
full colour—are packed with 1,000’ sbof items from
the largest stocks in Great Britain of everything for
the Radio and Hi-Fi enthusiast, Electronics hobbyise,
Serviceman and Communication’s Ham. Over haif
the pages are devoted exclusively to every aspect
of Hi-Fi (including Lasky’s budget Stereo Systems
and Package Deals). Tape recording and Audio
Accessories, see the great new Lasky’s Credit Plan
Scheme—enabling you to buy your ideal choice of
equipment on easy terms. Send your name and
address and 15p for post and inclusion on our
regular mailing list.

LEAK TEAK CASES

Teak or Walnut case for Stereofetic tuner only.
LIST PRICE LASKY'S . c&rp
£7-37 PRICE £2 50 25p
Double case to hold Stereo 30 or Stereo 70 and
Stereofetic tuner in Teak or Walnut.

LIST PRICE LASKY’S . C&P
£10-37 PRICE £4.95 35p

LEAK
TRUSPEED

2-speed 45 and 33%f rpm
belt drive turntable
complete with plinth, cover

I - and Shure cartridge.
E/ LIST PRICE £69-50
LASKY'S £47.50 S5
SINCLAIR PHASE LOCK
LOOP STEREO FM TUNER

Incorporates varicap
diodes, printed cir-

. cuit, coils, squelch
3 circuit I.C. Decoder,
etc., supplied com-
pletely built and

tested and ready to
be mounted into any cabinet you ose. |t may
be used with any High Fidelity Amblifier. Power
requirements 25/30V DC.

LIST PRICE LASKY'S . C&P
£25-00 PRICE £15.75 25p

BSR TAPE DECK

Reels not
supplied

BSR TD2

FANTASTIC VALUE, ONLY Lasky's can offer
you a tape deck at such an amazing price
The BSR TD2 tape deck operates by a simple
reliable mechanism using the minimum of
controls.

With { track mono heads. incorporates fast
wind and fast rewind, records at 3} ips. giving
up to 3 hrs playing time, takes up to Siin.
spools. Size |13in. = 8%in. front to rear, 2}kin.
below plate, | }}in. above plate.

ALSO SUITABLE FOR USE AS A TAPE
TRANSPORTER

LASKY’S C&P3Sp
price £8°95

AannsikysS

MAIL ORDERS AND CO;?ESPONDENCE

3-15 CAVELL STR
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8 TRACK

Stereo car
Player
Accepts all stand-
ard pre-.recorded
B track stereo car.
tridges. Features
include automatic
head cleaner,
channel select and
channel repeat push but- =

| tons, slider type volume and tone controls, channel
batance. Qutput 5 watts per channel, frequency
response SOHz-10kHz, Ou(pu( imp. 4 ohms, size
43(W) x 1 13(H) % 64(D) in. Operates on 12V DC
negative earth. Beautifully styled with black ivory
and chrome trim
BELTEK CS700 complete with mounting
brackets and B8 track pre-recorded demon-
stration cartridge.

£21.00 car3op
BELTEK R5310 FM TUNING ADAPTOR

Matches the C5700, the ideal car stereo system.
LASKY'S PRICE £18.98 carasp

I Add £3-75 to any BELTEK car player for

pair of FANTAVOX KS701 car speakers.

w4,

~ AKAI TAPE
RECORDER
SCOOP !

(C&P75ponall
Tape Decks.)

AKAI 4000D illustrated
List Price £93-65
AKAI 1720L
List Price £87 36
AKAIl X1800SD
List Price £162-79 ..
AKAI X200D
List Price £157-93
1 CSS-8 Speakers
List Price £25-00 (pair) Lasky's Price £15-95
C & P 50p

Lasky's Price £61-50
Lasky’s Price £58:95
Lasky’s Price £102.50
Lasky’s Price £100-50

2 ADM 11/8 mics. Suitable for use on aII Akai
tape recorders. List Price£11-90.
Lasky’s Price (pair) £7-50. C & P iSp.

WELLER
MINI

WORKSHOP KIT

MODEL 600K
LASKY'S PRICE ‘|795

Powered by a 25,000 rpm, 115V, 75A Universal
motér. This small versatile, easy to handle, power
tool is ideal for handymen, hobbyists and profes-
sionals. The wide selection of bits helps you grind,
sharpen, drill, rout, cut, etc. Perfect for delicate
work and hard to reach places. The complete
MINI-WORKSHOP is housed in a strong plastic
carrying case. For 240V a.c. mains operation.
MODEL 600K place Kit contains: @ Model 600
Power Unit @ Accessory Caddy @ 8 Grinding/
Sharpening Bits @ 3 polishing Wheels @ 4 Cleaning
Bits @ B Abrasive Discs @ 3 Abrasive Bands @ Ex-
panding Drum @ Drili Bit @ Mandrell @ Chuck
Wrench @ Dressing Stone @ Plastic polish
@ lewelilers Rouge @ Complete with owners’ manual
@ Size of power unit only 74in.

LEAK SPEAKERS
)lgg Spe::.kers (p:il’)
600 0

C &P 35p

‘DIGITAL

CLOCK

EXCLUSIVELY
FROMLASKY’S
The clock meas-
uresSE7 (W) x2¢"
(H) x 37 (D) (over-
all from front of
drum to back of switch). SPEC.: 210/240V a.c. 50Hz
operanon switch rating 250V, 3 . Complete with
instructions. NOW WITH ILLUMINATED
DIAL COMPLETE WITH KNOBS
FEATURES: @ MAINS OPERATION @ I1-
HOUR ALARM ® AUTO “SLEEP” SWITCH
® HOURS, MINUTES AND SECONDS
READ-OFF @ FORWARD AND BACKWARD
TIMEADJUSTMENT@SILENT OPERATIO
® SHOCK AND VIBRATION PROO
@ BUILTIN ALARM BUZZER
SPECIAL QUOTES LASKY’S

FOR QUANTITIES PRICE ‘650

BSR TD8S i

8 T‘RTACKGSTEREO
CARTRIDGE PLAYER

The TD8S is suitable for iw.'

use with most modern

stereo amplifiers and delivers a ca&rp
pre-amp  output of 125mW. I5p
Power requirements: 210/250V AC, 50Hz. Frequency
response: 50Hz-10KHz. 4 pole dynamically balanced
synchronous motor. Black and wocdgram plastic
cabune( Size: 84(W) x 3§(H) x 10 (D) in.

LASKY’S ‘|7so

PRICE

C&P
25p

Pr-ce £24-20

Garrard Record
Players

5P25 Mk. Il
Deck Only

408

2025TC with stereo 9TA cart.
Zero 100

Zero 100S

NEW RECORD
PLAYER MODULES

These new "“Module’ systems from Garrard
and Lasky’s enable you to buy your record
player complete with attractive wood
plinth, tinted acrylic dust cover and high
quality compatible stereo magnetic cartridge

together offering optimum performance
and appearance.

GARRARD MODULES

Garrard SP25 Mk. Il turntable with
Shure M75/6 cartridge

Garrard AP76 turntable wich Shure
M75/6 cartridge

Garrard AP96 turntable (single play
version of SL958)

Garrard Zero 1005 turntable with
Shure M93/E cartridge

C. & P. 75p.

LASKY MODULES

tasky’'s (Garrard) SP25 Mk. I} turn-
table with Goldring GBOO cartridge . .
Lasky’s (Garrard) AP76 turntable with
Goldring GBOO cartridge

Lasky's (Goldring) GL75 turntable with
Goldrmg G800 cartridge

tasky's (Goldring) GL75 (urntable
with Goldring GB0O/e cartridge o
C. &P.75p.

01-790 4821

West End and City Branchies
42-45 TOTTENHAM CT. RD., LONDON. W.l Tel: O1-

207 EDGWARE ROAD, LONDON, W.2.Tel:01-723 3271

33 TOTTENHAM CT. RD, LONDON, W.1. Tel: 01- 536 2605
Openall day Ja.m.- 6p.m. Monday to Saturday.

09 FLEET STREET, LONDON, EC4 Tel: 01-353 5812
Open all day Thursday. early closing 1p.m. Saturday

636 0845
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HENRYS -Your complete Semi. Conduclor Store!

ENRY'S

56

RADIO

LIMITED

INTEGRATED CIRCVUITS SPECIAL OFFERS! 3 Wait Acagyiner SLAGSD C oot
SEM'-CONDUCTORS Complete with 8-page (2]
Why buy alternatives when you can buy the genuine article from us at FY90 59p; 2N2926 10p#{ booklet, circuits Q
e prices from stock. BRANDED FROM TEXAS L.T.T FAIR- 1000 MC/S All Colours and data
25 + 20p 25 + 9p
. 8 1 1 1 £1.50 eacn
500 + 15 + 6p
km“m P 1009 1 &0 TRIACS N
STUD WITH ACCESSORIES ¢
Type 1/x1 u/u 25199 Type 1/11 12/24 26/99 | Type 1711 12724 25799 | AFII7Mullard 25p 1 2N3819 Texas 35p | Type Volts Price g
P p P P D P 25 + 17p + 3 IV, 111
sN7400  0-50 018 016 | 8N7450 050 018 036 | EN74145 150 1-40 1-30 100 + ISp 100 + 25p 3 AMP RANGE
8N7401 0-20 018 018 | BN7461 0-20 0-18 0-16 | BN74150 8-35 295 216 500 + 12p 500 + 20p BC35A 100 75p
8N7402 0-20 0-18 0-16 | BN7453 0-20 0-18 0-16 | BN74151 1-10 0-95 0-90 1000 + 15p 8C35B 200 79p
BN7403 0-20 0-18 0-16 | BN7454  0-20 0-18 0-16 | BN74153 1-351-27 1-20 8C33D 400 85p
BN7404 020 0-18 0-16 | 8N7460 0-20 0-18 0-16 | 8N74154 2£-00 1-75 1-55 | OCI70 Mullard 25p] BCI107, BCl08, 6 AMP RANGE (TO48)
8N7405  0-20 0-18 0-18 | BN7470 0-30 0-27 025 | BN74155 155 1-47 1-35 25 + 20p BCI09 10p eac 8c40a 100 85p
8N7406  0-30 0-27 0-25 | 8N7472  0-30 0-27 0-25 | BN74166 1-55 1-47 1-35 100 + 18p All Makes 8C40B 200 90p 3Am
8N7407  0-30 0-27 0-25 | 8N7473  0-40 0-87 0-35 | 8N74157 180 1-70 1-50 500 + I5p 25 + 8 8C40D 400 2100 p
AN7408 0-20 019 0-18 | 8N7474 0-40 0°37 0-35 | BN74160 2-80 240 2-25 1000 + 13 100 + 78 BC40E 500 £120  T(qg
8N7409 045 0-42 0-35 | BN7475 055 0-52 0-50 | SN74161 260 240 2-25 & 500 1 60 10 AMP RANGE (TO48)
8N7410  0-20 0-18 0-16 | BN7476  0-45 0-42 0-39 | §N74162 340 8-25 2-70 1000 + sh 8C454 100 98p
8N7411  0-23 0-22 0-20 | BN7480 0-80 0-75 0-87 | BN74163 3-40 3-25 2-70 B pyi97 Myllard 15 L 8C45B 200 2100
8N7412 042 0-40 0-35 | BN7481 1-25 1-15 1-10 | BN74164 £-75 2-30 2-10 UL P e arrx ac. | BC45D 400 £1-25
b= BN7413  0-30 0-27 0-25 | 8N7482 0-87 0-80 0-70 1 SN74165 400 3-50 300 25 + 12p ADI61, AD162 35p | 8C45E 500 £1.45
8N7416 0-30 0-27 0-25 | 8N7483 1-00 0-60 0-85 | 8N74166 4-00 8-50 3- 0 each | 16 AMP RANGE (’l‘048)
8N7417 0-30 0-27 0-25 | SN7484 0-80 0-85 0-80 | BN74167 6-25 5-60 5 25 + 31p BC50A 100 £1-25
§N7420 020 0-18 0-16 | 8N7486 0-45 0-41 0-38 | 8N74170 4-10 8-55 3- 100 + 28p 8C50B 200 51-35
8N7422 0-48 0-44 0-40 | SN7490 0-75 0-70 0-85 | 8N74174 2:00 1-75 1- 500 + 15p 8C50D 400 £1-65
8N7423 048 0-44 0-40 | BN7491AN1-00 0-95 0-90 | 8N74175 1-351-27 1- 1000 + 22p 8C50E 500  £1-85
8N7425 0-48 0-40 0-35 | BN7492 0-75 0-70 0-85 | 8N74176 1-60 1-35 1- DIAC D32 25p
8N7427 0-42 0-39 0-35 | BN7493 0-75 0-70 0-85 | 8N74177 1-80 1-35 1-20 25 + 8p 2N3053 20p | TRIACS—
8N7428 050 0-45 0-42 | 8N7494 080 0-76 0-70 | 8N74180 1-55 1-30 1-20 100 + 7p 25 + I8p Additional Types
§N7430 0-20 0-18 0-18 | BN7495 0-80 0-75 0-70 | BN74181 7-00 600 5-50 500 + 6p 100 + 15p 10430 (TO66) 85p
8N7432  0-42 0:39 0-35 | BN7498 100 0-97 0-95 | SN74182 200 1-80 1-80 1000 + 5p 500 + 12p 10669 (Plastic)
8N7433 0-70 0-61 0-44 | BN7497 8-25 5.50 5-00 | SN74184 2-40 200 1-80 1000 + 10p £1-00
8N7437 065 0-60 0-50 | BN74100 2-50 2:30 200 | SN74185A 2-40 2-00 1-80 40486 (TO5) _ 80p
§N7438 085 0-80 0-50 | BN74104 1-451-351-20 | 8N74190 1-951-851-75
BN7440 020 0-18 0-16 | SN74105 145135 1-20 | 8N74191 1-95 185 1.7 oc”z:m”a;g H N335 op > | NEW BRIDGE
BN7441ANO-75 0-72 0-70 | 8N74107 0-50 0-45 0-40 | 8N74192 200 1-90 1-80 30 + R 100 1 450 RECTIFIERS
8N7442 0-75 0-72 0-70 | 8N74110 0-80 0:70 0-60 | SN74103 2-00 1-90 1-80 500 + 3 P 500 + Erid
8N7443 1-00 0-95 0-90 | BN74118 1.00 0-95 0-90 | 8N74194 250 2-25 1-90 1500 + 33" 1000 + 444 SMALL SIZE AND LOW COST
aN7445 2.00 1.75 1.60 | SN74119 180 1.78 1-85 | 8N74195 1-85 170 1-80 + 3% R Type Volts Price
SN74sh  5.00 1.75 1.60 | BN74121 060 0-55 0-50 | 8N74196 1-50 1-40 1-30 PLV. 1-11
Ntas Lo & 8N74122 1-35 1-25 1-10 | 8N74197 1-50 1-40 1-30 HALF AMP
BN7447  1:75 1-60 1-45 | 8N74123 2-70 2-55 2-47 | 8N74198 4-60 8-70 3-35 ZENER LINEAR BO5/05 50 20p
BN7448  1-75 1-60 1-45 | SN74141 1:00 0-95 0-90 | SN74199 4-80 3-70 3-35 BO5/10 100 25p
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) G0 8L
RDERE DNRECARDLES SNOR 400 M/W 5% 702C  TOS  75p | B1/05 56 25 ™
LARGER QUANTITY PRICES PHONE (01) 402 4891 ST r/ 5% e oy 4E Plas 00 D
TEXAS HANDB OK NO. 2. 1.C. 700 PAGES DATA 60p. POST 20p. B;:I'“S‘QNR 1096 DIL 35" Bl’,’,o o 0"
HIGH POWER SN 74 HOO} Now in stock—send ange IR 2o m%o o s
LOW POWER SM 74 LOO for list No. 36 3\1:; ﬁ\’?:l’(,,‘gg?t 723C  D.LL. 95p | ONE AMP (G.I) |
o 725C  TO99 £450 | TUBULAR
A SELECTION OF SEMI-CONDUCTORS FROM STOCK 741C TOS9  55p ) W005 50 30p
95+ gp | 741C  D.IL. 55 wo1 100 35p
AAY30 10p | BCI47 12p | BUIL05 225 | OC44  15p | TIS43 35p | 2N3055 56p | 100+ gp | 747C  TO99 £110° | wWo2 200 40p
AAY42 15p | BCI69C 12p | BY100 15ps OC45  15p | V4054 25p | 2N3440 75p 500+ 8bp | 747C D.L.L. wos 45p
AAZ13 10p | BCIS2 10p | Bv126 15p | OC57  50p | ZTX108 12p | 2N3442 125 | 1000+ 5p £1-10 WO AMPS ; B x L L
ACI07 35p | BC214 15p | BY127 15ge OC71  15p | ZTX300 12p | 2N3525 75p 727417 D.LL. 60p b ien
AC126 25p | BCY32 75p | BYZ13 35p | OCi2  25p | ZTX301 15p | 2N3614 59p | Any one type. 727487 D.LL. 60p B2/05 50 35p 5|
ACi27 25p  BCY34 85p | Cl106D 85p | OCT7  45p | 2TX30218p | 2N3615 75p | — —————— { BINCLAIR B2/100 100 40p =
ACI28  85p | BCY39 100 | GET11155p  OC81  25p | ZTX341 20p | 2N3702 10p | 13 watt 5% 1Cle £1.80 | Boj200 200 45p
ACI76 25p | BCY42 30p | GETILs 55p ‘ 0C83  25p | 2TX500 16p 10p { Wire Ends TOSHIBA B2/600 600 50p
ACI87 25p | BCY43 25p | GETS80 45p | OC140 55p | ZTX503 17p 5 100 | Metal Case TH9013P B2/1000 1000 80p
AC188  25p | BCY55 2:50 | LM309K 0C170  26p | 2G301  30p | 2 180 | Al voltages 20 WATT AMP FOUR AMPS [
ACY17 80p BCY70 15p | (T03) 1-87 \ 0C171  80p 175 | 658100 Volts 2447 POST PAID | 4B < JL x %
ACY20 20p | BCY7L 20p | MATI2125p | OC200 45p 200 | 90p each TU9014P Pre Amp | B4/100 100 80p
ACY21 20p | BCY72 15p | MJE340 50p | OC201 75p 2:25 £1.50 | B4/200 200 65p [l
ACY39 55p RCY87 2-99 | MJE370 70p 2 35p 25+ 180 | phaTA AND B4/400 400 70p
AD140 50p | BCZ!1 50p | MJIE520 75p 50p 100+ 16p | GIRCUITS REF B4/600 600 75p
ADI149 50p | BDI24 80p MIE2053 | ocpi1 125 85p | 500+ 129 42 10p | BY/800 800  £1.00
ADI6l B85p | BD131 75p ‘ 110 | ORP12 50p 15p | 1000+ 10p 4220 s1x amps
AD162 35p | BD132 80p | MJE3055 ORP60 40p | 2N 12 | , ¢ FREE WITIL iH x L x &
AF1I7  20p | BFI15 25p | 75p | P346A 20p | N 12p ny one type. PURCHABES B6/100 100 70p
AF118 50p | BFIS7 85p | MPFI05 40p | RAB3IOAF 12p | Be200 200 75p
AF124 25p | BF173 25p | NKT21420p 45p 15p | 3 Watt Plastic B6/400 400 20p
AFI30 30p BII7TO 30p | NKT21540p | RASS08AF asp | Wire Ends 5% TRANSISTORS, | B6/600 600 £1.00
AFI86 40p | BFI80 30p | NKT21740p 55p 30p | 3EZ Range )
AP339 4up | BIYI94 18p | NKT10370p | TAA63 75p 55p . IC’s, TRIACS, | SILICON CONTROLLED m
ABY27 30p | BF195 15p | NKT404300 | TILZ09 3o | 2 1:00 | All voltages BRIDGES, RECTIFIERS X
ASY28 25p | BFESI 25p 50p | TIP204 50p | 2 1000 | 6:8-100 Volts Scrs, LDR’s | % olteEice
BA102 80p | BFSO8 25p | 0«10 35p | TIP30A 60p |2 625 | 30p each. ’ PLV. 1-11
BAll5 7p | BFX13 25p  OA81 10p | TIP31A 80p | 28026 880 . ONE AMP
BAl45 15p | BFX34 75p | 0A91  7p | TIP32A 70p 301 500 | o1 reon P—— CRS1/05 50 25p
BAX13 5p | BFX37 30p | 04200 7p | TIP33A s asp | SILICON e PQewmimpouo | | CRS1/10 100 30p
BAX16 7p | BFX88 20p | 0A202 10p | 1-00 ’ 950 { GHLE BNDED CRS 1/20 200 30p
BC107 10p | BFY50 20p | OC16  ¥5p | TIP34A 25p | 40250  50p IS TAC e | CRB1/40 400 35v
BCI08 10p | BFY5L 20p | OC20  95p | 1:50 | 2N2369A 40360 40p T CRS 1/60 600
BC109 10p | BFY52 20p | OC23  85p | TIP35A | 15p | 40361  40p [ Type  P.IV.-11 EHE N EREEEAN 50‘7048’
BC100c 125 | BFYSS 50p | 0C25  40p 50 | 232006 200 | 40352 80 | 1 amp miniature CRSIS/00 RN 0t
BFY9 59p | OC28  685p | TIP36A | 2N2926 (all | 40408  50p ! 1N4001 6 o CRS‘/; a D
BCU3 150 | pry36 8.00 | 0C35  50p 3 coiny 10p | 0485 75y | IN00S 100 7 3p | SRBI20 20 e 1Amp
BC117 20p | BEX20 15p | OC38 85p | TIP41A 75p | 2N3053 20p | 40636 1-10 IN4003 200 8 A | A 45p T05
BCI43 35p | BSY27 15p | OC42  40p | TIP42A 85p | 2N3054 50p ' 40430 100 | IN4004 400 8 — 860
IN4005 600 10 g{g’sﬁb“(’l’ ERED o o
INTEGRATED CIRCUIT SOCKETS IN4006 800 12 rﬁ
) L S QUANTITY DISCOUNTS INi007 1000 15 | NEW FREE SEVEN AMP (TO49)
10% 12+ : 15% 25+ ANY ONE 15 amp miniature | BOOKLET CRS 7/200 200 85p
> A 20% 100+ : 25% 250+ TYPE PL4001 50 8 CRS7/100 400
. Yy, ] PLi002 100 9 | (No. 36) 74 2
»}' From above sections except Invegrated PL4003 200 10 | OVER 1500 CRS 7/600 60
Circuits and Bpecial Offers where dis- PL4004 400 10 SIXTEEN AMP
(16 Lead (14 Lead (8 Lead counts are included. PL4005 600 12 | YYPES— SCR 16/100 100
I.L. DIL) D.1.L) Minimum order value £1 please. PL100S 800 15 | Send for yours | SCR }gﬁgg e 3Amp
15p 15p Postage Tp on all orders. PL4007 1000 16 | today! R 14/R00 £00

MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W.2.
RETAIL SHOP: 404-406 EDG WARE ROAD. (01-402 8381 /2)

Open 6 days a week 9 am— 6 pm Monday to Saturday
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Schmitt Trigger

e

ad : w 4

IN many applications it is necessary to drive TTL T g 2
circuits from a non-TTL input. How this may be s E
achieved will depend on the input signal, but one

possible arrangement is shown in Fig. 4.1. This is HYSTERISIS Having a different switching

2

suitable for many input waveforms and there is no threshold for increasing and decreasing signals.

danger of the logic level for the integrated circuit

being exceeded. INTERFACE A circuit or “black box'" which
When the transistor is turned on its collector is joins dissimilar systems.

pulled down to the logical 0 level for the gate,
producing a | at the output. This circuit can be
used where the rise and fall times of the input are < B ) . o

. Table 4.1. Package details and parameters fo
faster than lps. Uvnfortunately when high speed | the SN7413N Sch?nitt trigger (lool?ing ) r
gates are driven directly by input signals which ‘ +¥ee 2p

2¢ 2B 24 2Y
have a slow rise or fall time it is possible for oscilla-
tions to occur while the input signal passes through ‘ 0 S S 73 S (RO 0 3/ )
the linear region of the input/output characteristic.
The gate acts as a linear amplifier with a high
gain, and various feed back paths exist which con- ST
tribute to instability and consequent false outputs. IC1b

One solution for slow rise time inputs is to use a D)
Schmitt trigger. The basic Schmitt trigger has a IC1e
positive feedback arrangement which introduces ST
hysteresis to the input/output characteristic, and its
snap action prevents oscillation. | I
‘ 1
SCHMITT TRIGGER USING GATES . KNRRNE B E1 N C1 R €1 I O R )

A Schmit( trigger can be cqns_tructed by using Supply voltage (nominal) 5v
gates as in Fig. 4.2, but this circuit is not temperature | Fan-out from each output 10
stable, needs to be driven from a low impedance Positive going threshold 17V
source, and requires discrete components. . Negative going threshold 0-9Vv

tiysgertlas;s t gg\\;
ogical 1 output :
THE SN7413 | Logical 0 outgut {max) 0-4V
The SN7413 consists of two identical Schmitt ‘ v

trigger circuits, similar to the usual transistor
arrangement. Each functions as a four input NAND
gate with different input threshold levels for positive
and negative going signals. This hysteresis is typically J_L
800mV. The SN7413 is fully compatibie with the 0
other TTL circuits in the range.

Propagation delay from input to output is typically |
16ns. The package details and parameters are shown . - . )
in Table 4.1. It has built-in temperature compensa- j zl%og:jl_."_f)r;guar::r:ngement for driving legic from
tion to maintain high stability of the threshold levels - - T |

‘:1010 J—L

SNT400

oy

O O
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and can be triggere'd from the slowest of input wave-
forms and still give a jitter-free.output.

.

PULSE SHAPER

The SN7413 can be used as a pulse shaper inter-
face between slow waveforms and fast TTL circuits
as shown in Fig. 4.3a and b.

SINE TO SQUARE WAVE CONVERSION

This is perhaps one of the simplest applications
of the Schmitt trigger, and is shown in Fig. 4.4. The
input of the circuit is biased midway between the
upper and lower threshold points by Rl and R2
which gives a 50 per cent output duty cycle for
sinusoidal inputs. The circuit can also be operated
in a self biased mode, Fig. 4.5. These circuits can be
used up to SMHz or more. a

Although the input impedance is not high these
circuits can usually be driven directly from an oscil-
lator: care should be taken that the input logic levels

R-C MULTIVIBRATOR .

The circuit of Fig. 4.6 can be used over a wide
frequency range for experimental work with TTL
circuits, and makes a reliable oscillator from 1Hz
to IMHz by selection of the capdcitor value. Suppose

- that initially the capacitor is discharged and the

output is at logical 1. The capacitor then charges
towards V. through resistor Rt until the upper
threshold voltage is reached. The output then
changes to a logical 0 and the capacitor discharges
through R1 to the lower threshold voltage, and the
cycle repeats.

The duty cycle is 2 : | rather than 1 : 1 because
the internal 4 kilohms resistor on the base of the
input multi-emitter transistor acts as a current
source. The capacitor required for a given frequency
is best found empirically, typical values are shown
in Fig. 4.7. This circuit only has a fan-out of two
and should be buffered by the other Schmitt trigger
in the package or by a SN7400 if a larger fan-out
i1s required.

are not exceeded.
INPUT

D1 Ly
C OUTPUT
:m q Em b S I L

Fig. 4.2. A Schmitt trigger using gates and dis-
crete components

SV H R1 lsT
0 3900 E ICta

) SNT413

U

ST

1C1a
SKN7413

Fig. 4.3. Arrangements using the SN7413 for
driving logic from a non-TTL source

~O
+5vV
1 ———
o 1} |sT
o |} —
R1 IC1a
1-8x0
oV
—0 |

SNT7413

sV

—
IC1a

ov

1-5v

INPUT

OUTPUT

Fig. 4.4. Sine to square wave conversion using
the SN7413

—0

CAPACITOR VALUE

Fig. 4.5. Sine to square wave conversion using
the SN7413 in a self biased mode

ANV—
R{ 3900

ks
V1T :I.c1 . B o

o | L
ov
Fig. 4.6. The SN7413 as a multivibrator r
1000pF \
100yF \\
10pF \\r
i . \\
04yF \\
0-01yF AN
p \
1000pF
1 10 100 1% 10k 100k ™
FREQUENCY (HERTZ)
Fig. 4.7. The capacitor values required for
various frequencies of oscillation in Fig. 4.6
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Fig. 4.8. The circuit in Fig. 4.6 modified for an
approximately 1 : 1 mark to space ratio
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Fig. 4.9. The SN7413 used as a gated multi-
vibrator

The circuit can be modified for an approximate
I : 1 mark to space ratio as in Fig. 4.8, but the best
way to obtain an exact 1 | mark to space ratio
is to generate twice the required frequency and
divide by two.

GATED OSCILLATOR

The basic multivibrator can be gated by adding
an SN7401 open collector NAND gate, Fig. 4.9. The
dback path from the output of the SN7413 to

e input of the SN740!1 prevents the gate signal
from acting until the output of SN7413 is at a
logical 1, so that the oscillator will always produce
a complete number of cycles.

When the oscillator is released the capacitor has
to charge up from ground to the upper threshold
level of the Schmitt trigger, so that there is a delay
between the negative going edge of the start pulse
and the beginning of the output pulse train. This
delay is very approximately 0-7 of the total period
of oscillation.

CONCLUSION

This article has shown several applications of the
SN7413 Schmitt trigger, but it is especially useful
as a straightforward wide range oscillator for future
experiments.

Next month: Operational amplifiers with power
stages
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I.C. LINEAR OHMMETER

continued from page 29

Underside of ohmmeter control
panel. Note the strapped bat-
tery pack assembly

CONSTRUCTION

The case is made from 22 sw.g. aluminium and
cut out as shown in Fig. 3. The front panel is cut
out and drilled from 20 s.w.g. aluminium sheet.

A piece of paxolin. 24in by 34in is drilled accord-
ing to Fig. 4. Wiring pins should be added to the
board’s extremities as seen in Fig. 5 and components
assembled and inter-wired according to the dotted
lines.

All control panel components should now be
mounted, which includes the wafer switch assembly
S2.

The component board is bolted onto the meter
terminals and connections from these to the appro-
priate board pins made. Final wiring should be
carried out according to Fig. 5.

To make up the power supplies a battery pack
consisting of one 9V and two 6V batteries are
strapped together (see photograph) and housed in
the case.

SETTING UP

The resistance settings of VRI, VR2 and VR3 to
give the required current generator outputs are
approximately 900(2, 9k and 90k{} respectively.
These may be roughly set before switching on. Fine
adjustment may then be carried out with the instru-
ment on, to give full scale deflection.

The output should, of course, be perfectly linear
but this may be checked by testing with some high
accuracy resistors. b ¢
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LIFE TESTING

The not particularly cheerful but
daily more pressing question of a
definite test for life applicable to
medical “transplant techniques is
raised by E. Roy John of New
York in BP 1257 114, Obviously
the need for a definitive ‘‘absence
of life" test is crucial in trans-
plant surgery. If removal of the
transplant organ is delayed un-
necessarily, the organ will be
useless. If the organ is removed
too early, the doctor will be acting
immorally and illegally:

The original test for life was the
existence of breath and heartbeat,
but this is clearly outdated.
Attempts are being made to use
electroencephalograph and electro-
cardiograph readouts for sensing
brain and heart activity respec-
tively. But amplifier noise can be
mistaken for brain activity—or more
important, it may be mistakenly
assumed that what is in fact brain
activity, is simply amplifier noise.

The most recent technique is to
stimulate the brain and detect
response; but to avoid false results,
due to areas of the brain being
damaged, three of the major
sensory systems have to be tested.
All this can become very time
consuming and time is of the
essence in transplant surgery.

The patent suggests using digital
and analogue systems for evaluat-
ing the EEG and ECG readouts
after visual, auditory and somatic
stimuli. To this end a graphic
recorder is used which has at least
three recording channels. An EEG
has its input electrode connected
to the patient and its output con-

nected to the first of these chan-
nels. An ECG has its input
electrode connected to the patient
and its output connected to the
second of the channels.

Finally, a data averaging device
has its input connected to the
outputs of both the EEG and ECG

and its output connected to the
third channel of the graphic
recorder.

By using data averaging tech-
niques a response signal can be
separated from noise even though
visual inspection of the ‘‘raw”
readouts from the EEG and ECG
will show no signs of response to
stimulus. Brain response to a flash-
ing light may, for instance, be
indistinguishable when viewed on
an oscilloscope but will be
revealed by an average response
computer. So by applying this
average response data to the
graphic recorder in addition to the
“raw” readouts from the EEG and
ECG, the doctor will be in a far
better position to make a positive
decision without delay.

SOUND RESPONSIVE CIRCUIT

ARRANGING for electric lights tc
be illuminated in_ response to
the presence of sound above a
selected threshold level can be
useful in many areas. The sound-
ing of telephone or doorbells can
be detected (e.g., when the user
is deaf or has hi-fi headphones
on); and burglar alarm systems
can be devised which rely on noise
detection.
In BP 1 279 335 Novar Elec-
tronics Corporation of Ohio, USA,
also suggest that audio actuated
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light can help the deaf learn to
speak.

Their proposed basic circuitry is
fairly simple and is shown in Fig. 1
above. An a.c. source is connected
to the input terminals. The anode
and cathode terminals of CSRI1,
being in series with the lamp and
the power supply thus operate as a
switch to block or pass current

to the famp.

The microphone picks up
sounds, converts them  into an
audio output which is amplified

and impressed on the gate elec-
trode of CSR1.

In one possible circuit the first
stage amplifier transistor TR1 s
coupled to TR2 with its load re:
sistor being the track of the 5
control VR1. The wiper of VR1 Is
coupled via a 5uF capacitor C1 to
a third amplifier transistor TR3, the
latter being coupled to the thyris-
tor gate via the 32uF capacitor.

In the absence of sound at the
microphone no trigger signal is
present at CSR1 gate and the lamp
LP1 stays off. But any signal from the
microphone is amplified and if the
peaks at gate are greater than the
gate firing voltage, the lamp will
be illuminated during that part of
each half cycle of the a.c. source
in which the anode and cathode
terminals of the CSR are forward

biassed.
The  potentiometer VR1 of
course, controls sensitivity, and

thus can effectively decide between
either continual illumination or
flickering during speech as well as
basic sensitivity to telephone bells.
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HE subject of this month’s article is the clock

generator board which has the function of
generating a range of timing pulses for use through-
out the arithmetic operations. A single capacitor is
used to control the speed at which the whole system
operates and this fact means that by running the
system at slow speed. faults become relatively easy to
trace.

CLOCK BOARD

The circuit and logic of the clock pulse generating
board is more interesting than, say. the shift register
boards because of the diversity of the logic opera-
tions performed. The tasks which this circuit is
called upon to carry out are listed below:

(a) Generate batches of ten clock pulses for the
A, z, and aD boards when instructed to do so
by the programme. During addition or sub-
traction a single batch is required whereas dur-
ing multiplication or division batches are pro-
duced continuously until detection logic decides
that the arithmetic operation has been com-
pleted.

(b) Generate a single batch of n (or 10-n) clock
pulses when instructed to do so at the beginning
of the MULTIPLICATION programme and the end
of the DIVISION programme respectively to clock
the A, z, and aD boards. These clock pulses are
used for decimal point positioning purposes.
where n is less than ten and is determined by the
setting of the decimal point thumbwheel.

(c¢) Provide an ungated clock pulse output to
operate the programme counter and the ENTRY
register normalisation system.

(d) Generate a single output pulse for every
batch of ten clock pulses produced so that the
number of batches can be counted during the
MULTIPLICATION and DIVISION programmes. This
pulse to be generated during the batch genera-
tion time. to offset propagation delay problems.

(e) Generate a single output pulse at the end
of each batch of clock pulses for use with the
OVERFLOW detection logic.

(f) Generate an output to restart the programme
sequence at the end of the series of additions
or subtractions carried out during multiplica-
tion and division,

(g) Provide an isolated buffering circuit for the
large load represented by the A board PRESET
input. (This buffer is not connected with any of
the other clock circuits.)

BASIC CIRCUIT

The heart ‘of the cLock board is the circuit which
produces a batch of ten pulses on demand, all other
requirements being met by modification of this basic
logic arrangement. which is shown in Fig. 7.1.

The “clock™ shown in Fig. 7.1 is simply a square
wave oscillator, and this is used to trigger a four-
stage. decade counter via a single gate,

The counter will register each of the clock pulses
until the tenth one sets the decade counter back to
the 0000 state. .

This event is detected by the output of the D
counter stage falling. and is used to clock a D type
flip-flop which has its data input (D) connected to
a level 17 gate output (sToP cLOCK signal). When
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PART 7
CLOCK GENERATOR BOARD

the counter clocks the flip-flop in this way the s10p
rcLoCK input causes the flip-flop Q output to go to a
17 level and its Q output to go to a "0 level.

The “0" level output from the Q side of the flip-
flop is connected back to the gate in series with the
clock input to the counter, and has the effect of
preventing any further pulses from getting through to
the trigger input.

If at some future time another batch of ten pulses
is required. the flip-flop can be reset via its CLEAR
input. whereupon the sequence is repeated.
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Fig. 7.1. This diagram shows the heart of the

clock generator board

PRESET INPUTS

If more than one batch of ten pulses is required
the STOP CLOCK input can be left in the “0” state
so that when _the flip-flop is clocked at the end of
ten pulses, its Q output remains in the 1 state.

When sufficient batches have been produced the
STOP CLOCK input can be taken to the *“1” condition
so that at the end of the next batch the clock is
shut off.

Note that with this system no matter how long
the clock is allowed to run before being stopped
the total number of clock pulses produced will always
be divisible by ten, and this is obviously essential
for the correct operation of Digi-Cal.

If a smaller number of clock pulses were pro-
duced during any batch, the answer produced would
be in error by one or more powers of ten.

FULL CIRCUIT

The full clock circuit is shown in Fig. 7.2 and
as can be seen a considerable amount of extra gating
has been added to modify the basic circuit to enable
it to perform all the tasks listed earlier. To make
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Fig. 7.2. The full circuit diagram of the clock generator board
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Fig. 7.3. The internal logic of the SN74190
reversible counter with pin numbers of the D.I.L.
package

the circuit easier to follow. the gates have not been
rigidly constrained within a square box as they have
been in previous circuits. That kind of approach
can make the whole thing look more complicated
than it really is where a lot of gating logic is
employed.

DOWN/UP Decides count direction (i.e. 0 to
0Oor9to0)

ENABLE Allows counting to take place
(not required in Digi-Cal)

LOAD Presets the counter to the con-
dition on the DATA INPUTS

MAX/MIN Goes to a logic “I” if the

counter contains 9 and is count-
ing vp, or 0 and is counting

DOWN
RIPPLE COUNT Output used for cascading
ENABLE SN74190 (not required in Digi-
Cab

CLOCK OSCILLATOR

The clock oscillator is very simple and takes
advantage of the useful properties of the SN7413
dual, four input, Schmitt trigger gate. The gates in
this package have regenerative feedback applied so
that they can be operated from slowly changing d.c.
inputs without any spurious oscillations being pro-
duced as can sometimes occur with the standard TTL
gate circuit.

The hysteresis embodied in the input characteristic
of the SN7413 makes it ideal for use as a free-
running multivibrator for use between 1Hz and
30MHz.

The only components required to form such a
multivibrator. in addition to .one of the gates in an
SN7413 package, are a 330 ohm resistor and a
capacitor of suitable value to set the frequency to
the required range.

When Digi-Cal is completed the clock frequency
will be left set to one value, but during the testing
phase it is handy to be able to alter the frequency
to a much lower value so that things happen more
slowly.

To assist constructors in the choice of capacitor .
for low frequency operation, Fig. 7.4 shows a graph
for reading frequency against capacitor value.

1000 F ’9 i

UP/DOWN COUNTER |

The decade counter used on this board is not 1W00pFfe— - —- ; o
the ubiquitous SN7490 as may be expected, because i 2
although this type of counter would perform satis-
factorily in the basic circuit already discussed, it 10pF - bJI i SR
could not be modified to allow it to carry out task L »\;g % 2|
(b). CAPACITOR . s fr i ;a 1

The counter chosen is in fact the SN74190 which VALUE ouf s A el ) b
incorporates several extra facilities including the v | » m‘ !% B
ability to count down as well as up, and the provi- - e %, o5 b, :
sion of parallel data inputs which allow the starting Ot R ,,4,4,,,,.41.&{*3_& Tl N R g ]
count to be preset to any b.c.d. number from zero ¢ NJ[ o Aulel aNeF e b
to nine. g g oo, ¥y oo

The logic diagram of this counter is shown in oOpFjeEf r i ’ff.!ﬁ*_
Fig. 7.3 and a glance at this will serve to confirm 1 w G |y i 7
that being able to buy one of these in a 16 pin ! L }L i i f%ﬁé s )
package saves a lot of time and money over having 1000pF L. L Dl NN SR el
to construct such a circuit from separate gates and Lz
flip-flops! OUTPUT PULSE

‘T)\Jotep that apart from the usual clock input and FREQUENCY
data outputs. there are parallel data inputs and a Fig. 7.4. This graph shows the relationship

wide variety of control inputs and outputs whose
functions are listed as follows.

between the clock frequency and the value of
the timing capacitor
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Fig. 7.5. Detail of Fig. 7.2 showing the flip-flop
and Schmitt gate used to generate a narrow
pulse

COUNTER OPERATION

Using the output of the counter to clock the D-
type latch flip-flop is complicated in the full circuit
by the need to use different clock stimuli depending
on the count direction. This is taken care of by
gates G10. G11, G4 and'inverters N3, N4 which,
depending on the state of the up/DOWN control line
s=lect either the D output or the MAaX/MIN output of
the counter to feed the SN7474 clock input.

The operation of the counter when generating
batches of ten clock pulses is the same as that of the
basic circuit, but some extra logic is necessary to
start the sequence.

The START cLock command arrives as a long pulse
from the programme circuits, and because of its
length it cannot be used directly to clear BSI. If it
was used for this purpose it would start the clock
generation satisfactorily, but the ten clock pulses
are generated so quickly that when the time came
to stop the clock the START cLock would still be
present and another batch would begin.

To overcome this problem the necessarily long
START CLOCK pulse is used to trigger a monostable
circuit in the shape of BS2 and G16, which gives
a very narrow output pulse which is ideal for clear-
ing BSI.

The use of a flip-flop and a gate as a monostable
seems a ‘little strange and to make the operation of
this arrangement a little clearer it has been redrawn
as Fig. '7.5. The circuit relies upon the normally
troublesome ‘“‘propagation delays™ associated with all
gates and flip-flops, to allow its operation.

When the rising edge of the START cLOCK pulse
arrives it triggers the flip-flop and causes the open
circuit or “1” condition to be clocked through from
the b input to the @ output. The rising Q output is
then used to operate the flip-flop CLEAR input via
the SN7413 gate which acts as an inverter and a
delay element.

When the flip-flop is cleared the circuit returns to
its starting condition, ready to be retriggered in the
future. The output pulse width (which could be
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taken from either the Q or the Q output) is depen-
dent on the delay in the gate and the delay between
a CLEAR input and a corresponding output (this
varies from device to device), but gives a pulse of
about 30 to 40 ns in practice.

STOP CLOCK INPUTS

The logic decision whether or not to allow the
STOP CLOCK input to BSI1 to go to a “1” level is a
function of five board inputs, and depends on the
arithmetic operation in progress.

The logic producing the sTOP CLOCK signal com-
prises gates G8, G9, GI3, G5, and inverters N2,
N5, N6. The runcTioN copE B input (which is a
“0" level during ADDITION and SUBTRACTION) and the
NORMALISE A REGISTER input (which is a “0” level
during the MULTIPLICATION and DiIviSION decimal
point positioning period) have a direct effect and stop
the clock at the end of one batch of pulses.

The CcOUNTER EQUAL input (which is the basic sToP
signal during MULTIPLICATION) and the CARRY STORE
NEGATIVE input (which is the basic sTop signal during
DIVISION) are allowed to stop the clock when
sufficient batches of ten pulses have been produced,
and are selected according to the programme used,
by the FUNCTION CODE A input. This input is a ‘0"
level for MULTIPLY and a **17 level for DIVIDE.

00001 23456}-—){"’/_ ADDER
A REGISTER A A
"8 CLOCK PULSES
‘0’ FROM Z
REGISTER

Fig. 7.6. This diagram shows the basic A register
and adder sections to illustrate how virtual left
shifts are managed

NORMALISATION

The arithmetic section of Digi-Cal does not take
account of decimal fractions directly, and treats all
numbers as integers. Thus, 2:5 times 2:0 is treated
as 25 times 20, giving an answer of 500 which, when
displayed, appears as 50-0, instead of 5-0 as required.

The answer reached in this way obviously needs
correction, and this is achieved by shifting it to the
right by the number of decimal places selected on
the thumbwheel. This part of the programme
szquence is called NORMALISATION, and is achieved
in a different way during DIVISION.

Division of 2'5 by 0'5 leads to an initial answer
of 0'5, which suggests a left shift of one place is
required, but in practice it is necessary to left shift
not the ANSWER, but the DIVIDEND, before the arith-
metic process starts. In this way, 2-5 divided by 0-5
becomes 25-0 divided by 0-5, which gives the correct
answer of 5-0 without correction.

Left and right shifts such as those described above
obviously require a batch of less than ten clock
pulses, and this is where the PRESET inputs of the
SN74190 are used to advantage. Before looking at
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Fig. 7.7. Layout of the components on the clock generator board and function of the edge con-
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Z CLOCK
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cooe 18

PRESET CNT

CNT DIR'N
FUNCTION A

CARRY STORE NEG
CNT EQUAL
FUNCTION B

GND

+5V

END OF TEN

spare

NORM A REG

A REG PRESET (OUT)
A REG PRESET (IN)
A REG CLOCK
ADD/SUB COMPLETE
RESTART

UNGATED CLOCK
START CLOCK

tacts. Also shown is the wiring details of the edge connector (below left)

23| zi21, 22721
215 lsw. cooe
B8 ¢ koo

27 | P'SET CNT (ir prog)

28 | CNT DIR'N (fr prog)

29 | FUNC CODE A (fr kbd)
AD/36

M1z
82 | FUNC CODE B (fr kbd)
GND

+5V
35| TO O'FLOW LOGIC
36 | not used
15 37 | NORM A REG (fr prog)
16 38 | Al1/43, A2/43
17 39 | P'SET A REG (fr prog)
18 40 | Al/40, A2/40
19 41 | m1/22
20 42 | RESTART (to kbd)
2| 43| UMGATED CLK (to prog)
22 44 | START CLK (ir prog)

COMPONENTS . . .

CLOCK GENERATOR BOARD

Resistors
R71 330Q {W +10% carbon

Capacitors
C30 10uF 15V elect.
C31 0-047uF
C32 see text

Integrated Circuits

1C91 SN7413
1C92 SN7400
1C93 SN7474
1C94 SN7404
1C95 SN7400
1C96 SN74190
1C97 SN7420

1C98, IC99 SN7440 (2 off)

Printed Circuit Board
Type DL109/22 (Shirehall)
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the generation of these shortened batches, it is
necessary to look at just how the normally right-
shifting a register is made to shift left.

VIRTUAL LEFT SHIFTS

The way in which left shifts are achieved is best
studied with the aid of Fig. 7.6 which shows the
basic Digi-Cal A REGISTER and ADDER.

The requirement is to shift the number 123456
two places to the left, because DIVISION is in progress
and the thumbwheel is set to two.

To turn the A REGISTER into a bi-directional type
at the hardware level would require considerable
numbers of extra gates, not to mention the preclu-
sion of the use of SN7496 devices, and for this
reason any such move is undesirable.

Fortunately. by employing what amounts to a pro-
gramming “dodge” it is possible to turn a hardware
right shift into a virtual left shift, and this is
achieved by clocking the register with 10 minus »
pulses.

By applying only eight pulses to the register in
Fig. 7.6, and by leaving the output of the ADDER
unmodified by the z REGISTER input, the A data
recirculates until it ends up as 123456-00.

This system relies on the fact that there are at
least n zeros to the left of the number to be shifted,
and provides one reason why the A and z registers
are ten digits long.

GENERATING LESS THAN TEN CLOCK
PULSES

To generate the n pulses needed during the
MULTIPLICATION NORMALISATION the counter PRESET
COUNT input is taken to a “‘0" level which loads the
true thumbwheel code into the SN74190, e.g. DCBA
equals 0011 for a setting of three.

Next, the COUNT DIRECTION input is taken to a
“I™ level to set the count direction to bOowN, and
the START CLOCK input initiates the sequence.

The counter will then count 2, I, 0, whereupon the
MAX/MIN output of the SN74190 will go to “1” clock-
ing BSI and stopping the clock via G2, only three
pulses having been produced in all.

To generate the 10 minus n pulses required dur-
ing DIVISION NORMALISATION the counter is loaded
with the same code as before but in this case the
count direction is set to UP, and the sequence for the
example of three is, 4, 5, 6, 7, 8, 9, 0, producing a
total of seven pulses. The D output of the counter
is used to trigger BS! in this case, not the MAX/MIN
output.

BOARD OUTPUTS

There are several outputs from the cLock board,
some of which (such as the A and z register buffered
clock lines), are self-explanatory. Gate G7 is used
to detect counts six and seven to give a negative-
going edge after clock seven to trigger the counter
boards used during MULTIPLICATION and DIVISION. A
trigger for this purpose is produced early in the
sequence to allow the COUNTER boards and coMm-
PARATOR to register an equality during MULTIPLICA-
TION and still have time to stop the clock at the end
of its run.

This output is called pLuS/MINUS cOMPLETE. Gate
G12 is used to buffer the pulse produced after each
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batch of ten clock pulses to give the END OF TEN
output required by the error detection, or OVERFLOW
logic.

The RESTART output is taken from the Q output
of BSI and is used to restart the programme during
MULTIPLICATION or DIVISION when the series of addi-
tions or subtractions have been completed.

The A register PRESET buffer gates are included on
this board for convenience, and have no logic con-
nection with it. They are parallel connected to pro-
vide the high drive capability required by the PRESET
function of the SN7496.

CONSTRUCTION

This circuit is built on a DL109/22 card, which
has a 22-way edge contact on the printed side of
the board. The component layout “and edge con-
tact wiring is shown in Fig. 7.7.

Wiring-up follows the same pattern as was out-
lined for previous boards.

The value of the capacitor used to set the clock
frequency is about 3,000pF for the completed Digi-
Cal (three 001xF capacitors in series were used in
the prototype) but during testing procedure it is
often convenient to use a very slow clock to enable
the exact operation of the programme for instance
to be traced using only the display and perhaps a
voltmeter as indication,

The prototype has been tested with values as high
as 1,0004F and still operated correctly, if rather
slowly! For this reason it is better not to wire in a
capacitor permanently at this stage since a suitable
component can be connected when required.

Next month: The Adder Board

POINTS ARISING

1.C. INTERCOM (October 1972)

It has been brought to our notice that the PA234
i.c. is no longer available. A suitable alternative (not
substitute) is thé LM380, a 2W amplifier with its
gain preset at 50. It requires fewer external com-
ponents than the PA234 (R4, RS, R6, and C5 are
not necessary) as shown below.

Minor alterationis .to the Veroboard layout are
required. Pins 3, 4, 5, 10, 11 and 12 must be con-
nected to a heatsink for 2W. It is recommended that
a piece of copper be soldered to these pins under the
panel if the i.c. is to be used at high power for
any length of time. (This i.c. will drive an 8 ohm
speaker.) ’

The LM380 is available (£1'45) from D.T.V. Group
Ltd., 126 Hamilton Road. London, S.E.27.

ToR3
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*Information on our sophisticated
but low-cost kits . . .
*New 1214 Audio Range. Build your A8
system in a few evenings. e

*New loudspeaker range.

*Unbeatable quality and speci-
fications.

*Incredibly good value for your
money.

*New continuous credit and no-
deposit terms. Even includes instru-
ments.

*Over 30 new models.

*Qver 130 models in range.

*Packed full of invaluable
information about the world’s finest
electronics . . .

It's New. It's the biggest Audio/
Instrument kit catalogue in the UK. And
it's absolutely FREE.

Our new jumbo size Heathkit
catalogue is full of good things : low-cost
Testers and Instruments, Metal Detectors, Electronic
Calculator, Intercoms., Amplifiers, Tuner/Amplifiers,
Tuners and Loudspeakers —there's even a Battery
Charger

You name it, Heathkit can supply. What's
more, you can build everything yourself. Heathkit
help you each step of the way. Simply follow the
Heathkit step-by-step construction manual. It's

like painting by numbers but with something unique at

the end of it. Fantastically satisfying, and less

expensive than buying readymade. Our products are

advanced in specification and performance. And
they're regularly reviewed by leading journals. You
have to be good to merit that sort of treatment.

We guarantee that by using the Heathkit step-by-

step construction method you can build a piece of
electronic equipment without needing to know the
first thing about electronics.

Mail the coupon today for your copy of the free
Heathkit catalogue. The kits shown take just one or

iwo evenings, and we promise that whichever kit you

choose it'll be more rewarding than washing the car
or watching television.

Why not visit your Heathkit Electronics
Centres . . . and see our Instruments and Testers.

London 233 Tottenham Court Road. Telephone : 01 636 7349
Open hours: Monday — Saturday 9-6.00 p.m

Birmingham 17-18 St. Martin's House, Bull Ring

Telephone 021 643 4386 Open hours:Friday - Saturday 10-5.30 p.m
Gloucester Cole Avenue Roundabout, Bristol Road

Telephone 045229451 Open hours : Monday - Friday 9-8.00 p.m.
Saturday 9-12.30 p.m
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Want to know more?
Mail the coupon for a FREE CATALOGUE.
Don’t forget. .. This includes

Instruments and low-cost Testers.

IT-18 IM-17U

Fm—————————

Please send me the FREE Heathkit catalogue

I INETTIYE o-rcona0000a00a000eMa00s0000000000 * T RS R0000000000a00000 000000 . I
| e
| - HEATH (Gloucester) Ltd., |

Dept. PE 1/73
L Cloucester GL2 6EE
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1000! OF TEST EQUIPMENT
s BARGAINS!

The famous

0s =zl RETRONSI.

pp ““GEMINI”’ FM STEREO TUNER

a
Vdco, Jdc»

SKl

All components to build this outstanding phase
lock, easily aligned tuner. As described in April/

Zero adjustment

Calibration adjustment

o May/June P.E. We are offering an optional
somv sv chassis and wood sleeve. Complete kit, as
500 500 mv 5.0 s50v . . . . .
A PROFESSIONAL ~°* soa s0ka illustrated, including chassis and solid wood
DIGITAL MULTIMETER e sleeve £33 90 post paid.
BRAND NEW AT A FRACTION OF THE ORIGINAL PRICE! All components available separately. Send
o B T 01yt o0 e, wores |00 oo 420V e S.A.E. for details and itemised price list.

:g(\)/udA; a.c. |°°MIA< Resistance 0'1Q to 999k Q. OpeU(es from 230V 50Hz.
C. externa

B il Price €89 SR PRICE £55 B SCORPIO ELECTRONIC IGNITION
Complete kit with comprehensive construction

BRAND NEW DIGITAL PANEL VOLTMETERS and fault finding data. £11. Post paid. Data 10p.
10mV to 1-99V, 199 measuring points, Input Itemlsed prices| S‘A'E‘ please‘

Z=100MQ Automatic zeroing. Dimensions PLUS
72mm H x72mm W x I155mm D. £24.50 50p
Original Price £52. OQUR PRICE P.&P.

AMCEL, MAIL ORDER, 160 DRAKE ST.,
ROCHDALE Tel. 0706-46234

Zenith 2A Variacs 0-270V a.c. panel mounting with dial and knob in very good
condition only £4. Plus 50p P. & P

Modern styled instrument case with quality large scate (5in) mirror backed
50 Irn-<:ro amg gnaxer dlmexsionlsbol case IOi(n‘ APISinsn 6iPn sr‘napke very useful
multi meter P.S.U, ecc. real bargain at £4, Plus 50p P. b s
Landis & Gyr 4 Digit impulse coun(eﬁs with electrical rzset count 0 impulses QUALITY coMPoNENTS . BUDGET PRICES
per second works between 12-48V d.c. for count, 80V d.c. for resec. used but y
perfect condition, price £1-50,

TRANSFORMERS

Hygrade filament 0-245Vv (apped primary, 2 x 63V, |-BA
secondaries .. o5

Miniature mains 0- ZSOV prumary, 2% I2V 6VA secondaries

PREPARE NOW FOR POWER CUTS Sub-miniature mains 0- 240V pr-mary, 2 x 12V, 50mA second-
aries o
Limited quantity of high-power fluorescent light
inverters available, 24V d.c. input, 240V output at FOE°/SISCT?;RS - ]
high frequency for. efficiency. For normal 40W o Carbon, values,
fluorescent tubes only. Brand new and boxed units post 10-10M, +W .. o e VOLUME CONTROLS
» o Iw e o0 oo 3p Small size, LOG or LIN
5% Hystab, E24 values, 5, 10, 25, 50, 100, 520, 500kQ
IM.*-} . . gip IMQ
297 M0, E24 values, 0 Only 16p each
To-1M, ¥w . - 4p
10-15V D.C. REGULATED, STABILISED P.S.Us. e
Rating |A. Measurements: 84in x Sin x 4in. Limited Tantalum—uF/V 0:1/35, 0-22/35, 0-47/35, 1/35, 2:2/35, 47/35 10/63,
quantity, cannot be repeated. Brand new units only £6.50 post 'AOI{ 25, IOLIG 22/16, 47/6°3, 100/3. -
h at one pric p
paid Moulded polyester 250V. 0-01, oon 0 033 sp, '0-047, 0-068, 0-1, 7p;
?02,221 2?335 ;' 047, 15p; 068, 18p;
Printed circuit elecxrolync—yF/V O 47/63 o 10/63, 2:2/63, 4'7/40, 10/63,
2/40, 7p. 47/40, 10p; 100/63, 13p;
4X250 POWER TUBE BASES WITH CHIMNEY Ol o PPRRET Gy s
B(and new. and' boxed. Silver plated. Complete FIXED VOLTAGE REGULATORS
il Greemi3 GIEn £3 25,“,, Iﬁ: case. Gives stabilised supply. MVR 5V, MVR 12V, MVR 15V,
at £1-5
STRANDED CABLE
16/0-2mm, 3p per metre; 2IJI collours, II metre o{f eac: :gp per pack
colours, | metre of eac p per pack
0-150 AUDIO WATTMETER Extra flexible wire, for testmeter leads, red or black, 4p per metre
Dusl range 0-50 3nd G-150W . 15 onm imped: oot L iemerery red or el o it e 10 par
dance. Dimensions 10in x 7in % 4in. |deal for metre : ' : ! D D
de(elvj,r_nining output pgwerlpfdP.A. systems, audio P e
amplifiers, etc., etc. Supplied as new ¢ SERVICING AIDS—
- pos
£1 6 50pa-d YEROBOARD L I it AEROSOLS

2in x 3in 00 lép Contaes Nuid
3}in x Sin 24p 6 Insulating lacquer ..

The above shows only a very small selection from our
CATALOGUE

price 25p post free by return
All orders over 50p post free in U.K. S.A.E. with all queries
We can supply ALL R,5. COMPONENTS, mostly by return of post

CELECTRON-E
P.0. Box No. 1, Liantwit Major, Glamorgan, CFé6 9YN

P. F. RALFE

10 CHAPEL STREET, LONDON, N.W.I
Tel. 01.723 8753
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FESTIVALAND FAIR

A look at some of the hi fi developments seen and heard at Olympia

By M. A. COLWELL

GOODMANS

ARE WE so immersed in the technicalities of hi fi
equipment that we are sometimes guilty of
spurning the real purpose of that equipment?

This poignant remark heard at this year’s Audio
Fair at Olympia is perhaps more significant in its
implications than in the statement itself. It was a
further cause for ponderance on tasting some of the
lectures held simultaneously with the exhibition.
These were enthusiastically attended and the pre-
sentation by the speakers was generally of a high
standard. But one must hold some sympathies with
the lay public who in some cases found the technical
content some justification for not staying to the end.

On further analysis one can conclude that those
keenly interested in hi fi equipment are extremely
knowledgeable on the technical aspects. So much
so that this is largely responsible for the cool re-
actions so far to quadraphonic reproduction in this
country.

There has so far been a continuous air of “wait
and see how it goes,” while the Japanese persistently
try to convince the British public that their systems
are “proof of the pudding.” If one was to assess
quadraphonic sound on what one hears at Olympia
then there can be little surprise at disillusionment,
with comments like . . . “But who wants to sit in
the middle of the orchestra.”

SIMULATED AMBIENCE

To sell quadraphonic sound, not only does the
cost have to be fully justified, but also the ultimate
accommodation in the home has to be compatible
with normal domestic requirements. With necessary
furnishings to blend with, both acoustically and
visually, successful four-channel ambience is largely
dependent on room dimensions and acoustic proper-
ties. A pseudo mock-up in a crowded stereotype
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The slimline Goodmans Module 90
a.m./f.m. stereo tuner/amplifier

_.t,.

=
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R

The horn loaded loudspeakers from
Lecson Audio are available in a
variety of finishes

cubicle does not give a fair indication to the listener
of what quadraphonic ambience should be like in a
domestic setting and all too often these demonstra-
tions were valueless. As one exhibitor put it: The
speaker system is only as good us the room that
loads it. The addition of ten or twenty listeners in
the room adds further influence.

Only a trickling of British companies are offering
four-channe! facilities, usually in the form of a
matrix decoder fed from two-channel equipment.
The merits of this method lie only in the convenience
of adaptability from existing equipment to suit
“quadraphonic™ recordings. The major drawback is
some loss of channel separation. True quadraphonic
ambience is only really authentic when derived from
totally independent channels. The CD-4 discrete
recorded four-channel system is the recommended
version that uses this method.

Those offering quadraphonic equipment at the
Audio Fair include the following (the code letters
indicate equipment origin): J—Japan, WG—West
Germany, UK-—United Kingdom, USA—United
States of America, DM—Denmark.

BRITISH FOUR-CHANNEL EQUIPMENT

Goodmans Module 90 tuner amplifier (UK)—an
impressive piece of equipment with excellent styling.
This unit receives m.w. and f.m. bands by preset
or variable tuning and contains a 45445 watt
r.m.s. amplifier with less than 01 per cent total
harmonic distortion.

The model shown in our photograph is the white
finish version and has elegant push-button arrays,
twin level meters and slider controls. The “4D
ambiophonic capability™ will require two addi-
tional speaker units, while the main circuitry
incorporates many of the feuatures of the slightly
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more expensive Models One-Ten and Module 80
(f.m.). Four f.m. band presetting controls are pro-
vided at the bottom right-hand end which are
selected by four push-buttons above them. Two
power output meters are also fitted.

Compared with some units this represents good
value at £121 (white finish).

FOREIGN QUAD

Grundig (WG) have an integrated tuner/amplifier
complete for four-channel sound and including all
the necessary decoder and amplifier circuitry ready
for connection to four speakers. This is called the
“Studio 2000b,” has all the features expected of its
kind, but is priced at £238:60, which includes a
Dual 1216 transcription auto-changer fitted with a
Shure M75 MBD magnetic cartridge.

The tuner has seven v.h.f. pre-selectors, each with
its own tuning scale and short, medium and long
wave reception. This might be classed as budget
equipment of superior quality although the dis-
tortion figures ought to be better.

An alternative version without the transcription
unit and of lower output (12-:5W r.m.s.) is the
Grundig RTV 800, and the RTV 900 at 25W r.m.s.
per channel is similar in appearance. Similar push
buttons are used as in the Goodmans unit and slider
controls are also preferred. The photograph shows
the RTV 800 with the individual tuning scales to
the left of the main scale.

All three of these models are large, at least
22in long. the Model 2000b being larger. The
RTV 800 is priced at £135-80 and the RTV 900
at £177-25.

Other ranges of quadraphonic equipment shown
were from National Panasonic (J), JVC Nivico (J),
Pioneer (J), Sansui (J), Sanyo (J), Siemens (WG),
Sony (J), most of whom have demonstrated this
technique before in some form. Golding Skandia
(J) also had cartridge players quoted as ‘“‘simulated
quadphonic™ at various prices.

A Steel Plate
C Inert Plastic Frame D Unique Diaphragm

B Rubber Magnet

The layers of the isodynamic headphone
structure by Rank Wharfedale. Note the
printed circuit style diaphragm at D
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ISODYNAMIC HYBRID

In taking an overall view of the equipment on show
it is evident that manufacturers are coming close
to the ultimate performance versus cost factor and
innovations such as have been regular occurrences
in the past are now very thin on the ground.

Probably one of the most significant commercial
developments though shown this year is the
Isodynamic Stereo Headphone made by Rank
Wharfedale. High quality stereo headphones have
so far been somewhat heavy for long term listening,
but this one weighs only 13 ounces (375 grammes).
1t is a semi-hybrid whereby the whole diaphragm
is driven evenly and freely as in the electrostatic
principle, but is influenced by an anisotropic ceramic/
synthetic rubberised sheet magnetised perpendicular
to the diaphragm. .

The diaphragm is a polymide film with flexible
printed circuit style metallic grid. The electro-
magnetic influences caused by the sound signal
passing through this grid, in conjunction with the
magnetised rubber, make the diaphragm move.

Subjective measurements on these phones show
no violent variation in spectral response and the
frequency response using a standard “‘artificial ear”
shows —3dB points at 40Hz and 15kHz. The price
is competitive at £19-95.

RAPID DEVELOPMENT

With the expansion of stereo broadcasting to
Radio 2 (from early November) and the likelihood
of commercial sound broadcasting to come, one
would have expected to see a strong emphasis on
advanced tuner developments wusing integrated
circuits. There were surprisingly few; the general
trend seems to be to integrate the complete tuner
with the amplifier in one case. Very few separate
tuners were evident.

However, Lecson Audio (a promising newcomer)
have in less than 12 months produced some superb
high quality equipment in revolutionary new styling.
The tuner TF1 is a self-powered unit with preset
v.h.f. tuning and variable tuning controls for stereo
or mono broadcasts.

The controls take the form of sliding bars match-
ing the case styling. The performance is specified
as 1-54V sensitivity for 30dB quieting; a.m. rejection
42dB; signal-to-noise ratio better than 60dB; audio
frequency response + IdB 20Hz to 14-5kHz.

LOW DISTORTION

The matching control unit pre-amplifier, also self-
powered with slide controls and electronic switching,
is a two-channel stereo unit with two four-channel
configurations for a supplementary matrix decoding
surround-sound unit, to be made available. The
performance is claimed to be so impressive that the
sceptics will probably need convincing.

There are the usual input facilities to be expected
with signal-to-noise ratios of 70dB (magnetic pick-
ups) and 80dB for others. Outputs supply 500mV
into 1k loads for pick-up and radio; 100mV for
tape; 2W into 8 ohms for headphone use. Distortion
is quoted as typically less than 002 per cent;
frequency response + 0-5dB 10Hz to 25kHz.

The power amplifiers APl and AP2 boast dis-
tortion figures of less than 0-:005% at 1kHz at 35W,
less than 0:021% at 50W and better than 0-05¢,
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FOR
RAPID
SERVICE

TRANSFORMERS

all with 0-250 Volt primaries

Miniature

MM6 6V, 500mA + 6V, SOOmA

MMI2 12V, 250mA + 12V, 250mA

MM20 20V, 150mA + 20V, I50mA
£1.29 plus 13p p. & p.

L.T.

LTI 63V, 'SA—75p plus 18p p. & p.
LT26-3V, 3A—-87p plus26p p. & p.
LT3 12V, )-SA—87p plus 26p p. & p.
LT4 12V, 3A—£1-32 pius 30p

p. & p.

LTS 9-0-9V, 0-5A—75p plus 2lp

p. & p.

LT6 12-0-12V, 1A—95p plus 26p
&

P p-
LY7 30-0-30v, |A—£1-87 p|us JOp

Multi- tappe
MT30/2 l1-|5-7.0 24~30V, 2A—
195 plus 30p p. & p.
MT60/1 O-5-10—30—40—60V, 1A—
£2:10 plus 30p p. & p.
MT60/2 0-5-20-30-40-60V, 2A—
€2-95 plus 34p p. & p.
Charger
CT/0t |A—£1-05 plus 26p p. & p.alill
CT/02 2A—£1-30 plus 30p p. & p.
p. & p

CT/03 4A—£1-60 plus 30p
Secondaries—0-5-11-17V.

SEMICONDUCTORS, etc.
Zeners—400mW ISp 1-5W, 11{n
L.D.R.—ORPI2,
SCR—4OOPIV 30A 57p
Brndge rectlﬁer—40 P.I.
8r|sdge rectifier—200 P.1.V., 2-0A,

Op
Transistor sockets—7p
D.I.L. IC sockets—I14 pin, 20p;

1N 4005—600

ALUMINIUM BOXES

with lids and screws
L. W. D.Pricep.&p.
5fin 2%in l4in 38p 1Sp
4in  4in  l4in 38p 15p
4in  23}in l4in 38p I13p
5tin 4in  l4in 44p (8p
4in  2%in 2in 38p 13p
3in 2in lin 33p 13p
6in  4in 2in 51p I8p
7in  Sin  2{in 63p- 19p
8in 6in  3in
10in  7in 3in
* These sizes fit
standard
veroboards

EQUIPMENT CASES inplain
aluminium with sloping front panel.
D. Pricep.&p.
Siln 24in  45p 12p
7%in  3tin 60p 16p
SF3 2in 9%in 44in T5p 19p
Stove - enamelled =
silver-grey ham- < B ‘
mer finished, 25p “——
extra. ~_ | . |

Whee

CONSOLE CASES

in plain aluminium, ideal for mixers,

instruments, etc.

Type W. A B C D Price p. & p.
in inininin

GB20 8 9 342 3 £1.42 30p

GB21 10 9 342 3 £1.58 30p

GB22 12 9 342 3 £1-72 30p

bd |

PRE-AMPLIFIER

for microphones or guitars. Mounted
on printed circuit panel and com-
plete with t inch jack socket.
Requires 9V battery. input 50k Q.
Complete with connection data.
65p.

ELECTROLYTICS

1,000uF
1,000uF
2,000uF

450V

47uF
68uF
100uF

uF
I SOOuF
CASSETTE OWNERS!

For Philips and similar cassette recorders.
PUI2 Power unit for connection to
V 4 or — E car electrical

systems giving 74V, stabilised £3 25

PUI4 As above but switched for £5 lo
e B . 7V gr 9V ou(p::( .

ains o

\;d power supply, output £| 95

All unl(s are complete with cable and plug.
CASSETTES
Top quality British made, low noise, complete

with transparent library cases—
C60—40p; C90—55p; C120—70p

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP6 Input 240V a.c. Qutput 6V d.c.
PP9 Input 240V a.c. Output 9V d.c.
Price £1-50 plus 12p p. & p.

ILLUSTRATED
CATALOGUE

Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, 1Sp
Single, D.P. switch, 14p
Tandem, less switch, 40
skq, 10kq, 15kn sokn
500kn an M

SLIDER CONTROLS, 87mm.
complete with knobs.
Single, 44p; Tandem, 55p. 10k, 25kQ.
S0k, 100kQ2, log. or lin.

RESISTORS

Carbon

All 5%, high-stability, E12 values.

W, 1ip; IV, 4p; 2W, 6p
ireswound

5W, 10p; 10W, 12p

VEROBOARD

100k, 250kQ,

x
x
x
x
x

x 33

Spot face :uuer—J9
Pins—either size, packetr of 36 |
Edge connectors:

24 way, 0'1 (24in)—34p

36 way, 0-1 (33in)—44p

16 way, 0-15 (24in)—23p

24 way, 0-15 (33in)—34p

BONDED ACRYLIC FIBRE

B.A.F. wadding, 18in wide, lin thick. The
ideal lining for speaker enclosures. 30p per
yard. p. & p. one yard |2p; each extra yard 4p.
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PLUGS

Car aerial
Co-axial
D 1.N. 2 pin (speaker)
\N. 3 pin

. 4 pin

. S pin, 180

- 5 pin, 240

. . 6 pin

Jack 24mm unscreened
Jack, 24mm screened
Jack, 3¢mm unscreened
Jack, 3¥mm screened
Jack, fin unscreened
Jack, tin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Woander, red or black
Banana 4mm, red or black

LINE SOCKETS

Car aerial

Co-axial

D.I.LN. 2 Dln (speaker)
D. 3p

D.IN. 5 Dll'l 180°
D.IN. 5 pin, 240°
Jack, 3fmm

Jack, in screened
Jack, stereo, screened
Phono, plated metal

GARLAND BROS. LTD

DEPTFORD BROADWAY, LONDON,

SE8 AN
P,

SOCKETS

Car aerial

Co-axial, surface

Co-axial, flush

D.I.N. 2 pin (speaker)

D.I.N. 3 pin

D.I.N. 5 pin, 180

D.LN. 5 pin, 240

Jack, 24mm

Jack, 3¥mm

Jack, $in unswitched

Jack, tin switched

Jack, stereo, switched

Phono, slngle

Phono, 2 on a strip

Phono, 3 on a strip

Phono, 4 on a strip

Wander, single, red or black Sp
Wander, twin strip [
Banana 4mm red, or black 6p

CAPACITORS

2- ZpF

0-0015uF
0:00i5uF
0-0015uF
00018uF
0-002uF

0002uF

0-0022uF
0-0022uF

0-0022uF 1,000V

MAIL ORDERS:

charge shown against them,
the charge is |21p for any selection,

0:0027uF

1-0uF "250V
Note:
S/M =silver mica 1%, tol.
olystyrene 2*% tol.
DC—:: rating o0V,
M.F. =Mullard min. lonl
Cer. =ceramic.

Some items have a post and packing

Where p. & p. is not shown
When both classes of

goods are ordered the charge is 12p plus any p. & p. charges

shown.

(Overseas extra,)

Tetephone 01-692 4412
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ORGAN KITS

Build your own Electronic Organ, if you want
the best value for your money. Yes you really
save over 507 and get the best and up-to-date
designs. There are four models to choose from.

% Portable 4 octave keyboard with |0 voices,
3 pitches—vibrato, ac £145:29.

Iy

I

% Console—5 octave keyboard with 10 voices,
3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato built in amplifier and
50 watt 12" Goodmans speaker at £199-75.

% Console—2 x 4 octave keyboards and 13 note pedal
boards, 29 voices, Vibrato, Delay Vibrato, Sustain
Reverberation, percussion, Wah Wabh, etc. at £406-00,

% Console—2 x 5 octave keyboards and 32 note pedal
boards, 32 voices. Vibrato, Delay Vibrato, Sustain
Reverberation, Percussion, 3 Couplers, etc. at £553-60.

ALL COMPONENTS CAN BE BOUGHT SEPAR-
ATELY. SEND 50p FOR LATEST CATALOGUE,
WHICH INCLUDES SPECIALISED COMPONENTS,
HiI-FI EQUIPMENT AND ELECTRICAL HOUSE.
HOLD APPLIANCES.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

) : IR L 8 PUTNEY BRIDGE RD., LONDON
W ot et o S.W.18 TEL. 01-870 4949

"""@’ e e E el Fre s i 2 .**5__ i Also at 12 Brett Road, Longcn, E8

TTHEREEIOEEET T EOL R RO T E TR F R R LR CL R T T DT CH

2 e Business hours: 10 a.m. to 7 p.m..Monday to Saturday. Thurs-
day closed.

I i | Il TN THiEN [ T |
A I T t forfast,easy
re Yﬂ 2 r |9 ¥ /5, reliable soldering
. Ersin Multicore Solder contains-5 cofes
for Jacks?

of non-corrosive flux, instantly cleaning

BCORE SOLDER heavily oxidised surfaces, No extra flux

IS required.

IDEAL FOR HOME | EASY-TO-USE
CONSTRUCTORS | DISPENSERS /|

Size b i
(Savbit) 18swg,

18p (illustrated) J
Size 19A 5
(60/40 alloy) ’ :
18swg. 18p

Ask for Rendar Jack plugs and sockets at your local
stockist. They come in a wide variety of configurations, Size 1 cartons al} at 25p each Size 15 T

and in cases of difficulty can be ordered DIRECT from
the Rendar factory.

in 40/60, 60/40, (60/40 alloy) e
or Savhit alloys in 7 gauges. 22swg. 22p

Standard, mini and sub-miniature sizes . .. plugs in both ~%

screened and unscreencd versions . . . socket bodies in high melting
point thermoplastic . . . several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications.

If you want to study all the facts and figures, all the ingenious con-
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.

The cost of the catalogue is 25p, including P & P, and it's money very

well spent !
 RENDAR"

Rendar Instruments Ltd., Victoria Road
Burgess Hill, Sussex. Tel. Burgess Hill 2642-4
Cables: Rendar, Burgess Hiil

Model 3A. Strips insulation
from cable or flex without
@ nicking wire.4 different
== settings, 4&6BAspanner ends,
ground cuttingedges Price 32p.

/ Also available,

IVE”/. de luxe Model 8. Price 58p.
From Electrical and-Hardware Shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.
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at ail other frequencies and power levels. Transient
distortion effects are claimed to be non-existent,
while noise is quoted at less than 90dB below 35W.

The two models APl (50W per channel) and
AP2 (minimum 70W per channel) are housed in
decorative cylindrical cases. Prices match perform-
ance: The tuner is £70, AC1 control unit £95, API
£75. AP2 £90, and the excellent horn loudspeaker
introduced earlier this year £89. Distribution is
through appointed dealer only network.

The new ARI1214 a.m./f.m. stereo receiver from
Heath (Gloucester) Ltd. has an integral 15W + 15W
r.m.s. power amplifier and. as in the cuase of the
P.E. Gemini Tuner, uses two integrated circuits, two
ceramic filters, a phase locked multiplex demodulator,
and a pre-assembled ready aligned f.m. tuning head
to provide 21V sensitivity. The kit price is £69-80.

PRICED PERFORMANCE

Prices of equipment generally at the Fair were
high when compared with the forerunners; some
may be justified, others perhaps taking advantage
of a booming market. It is a strange fact that the
high quality goods attract some very high prices.

It ts now not unusual to find a single unit costing
more than £100 and some tuner/amplifiers combined
at more than £200. One even goes as high as £775
and, when £125 is donated to Government funds
in the form of purchase tax, the buyer will be asked
to find £880—almost the price of a reasonably
comfortable family car.

This particular model is the Marantz Model
19 f.m. stereo receiver. The Marantz demonstrator
went to great pains to illustrate that all their ampli-
fiers gave an identical sound (and so it seemed to
be at Olympia); the reason for the variation in prices
was said to be in the facilities offered.

Comparing this Model 19 with their a.m./f.m.
stereo receiver Model 2215 at £186, an immediate
difference is apparent: the 2215 has an f.m. sensi-
tivity of 4-5mV against 1-8mV, stereo separation
at 30dB against 45dB, t.h.d. and intermodulation
distortion at 0-5%, against 0-15%,.

There are others, but do they really add up to
nearly £600 worth of extra materials or technical
expertise? They also seem to believe that users will
frequently need to check amplifier performances on
the built-in oscilloscope in the Model 19. Surely
this should not be necessary at this price. This
American company builds its equipment in Belgium
and distributes in the UK through Pyser-Britex
(Swift) Ltd., of Edenbridge, Kent.

By comparison with some British units the cost/
performance factor of these units and the new
Model 1030 and 1060 amplifiers is generally on the
high side.

SERVO TRANSCRIPTION

One would not have thought that there was much
more room for development on the transcription
unit, but B & O attracted considerable attention
with their Model 4000, mainly due to the electronic-
ally controlled tangential arm.

Disc cutting heads traverse the disc in a straight
line along the radius by using the “lathe screw”
principle of motion. The 4000 pick-up does likewise,
but instead of having only one arm, it has two, one
carrying a photocell which senses the presence, size,
and specified playing speed of the disc.
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Model 4000 tangential
arm transcription unit
with servo control by
Bang & Olufsen

Pye 9145 stereo cassette
recorder with DNL

In conjunction with a servo motor the pick-up
lathe screw is driven in synchronism with the rota-
tion of the disc, so avoiding drag friction and
skating problems. Preset controls on a panel are set
to feed basic data to enable correct operation to be
carried out. Any error in setting up will inhibit
operation.

Provided specially for this pick-up arm, the new
SP15 cartridge has a sealed-in stylus which is factory
fitted and tested as being the perfect match for the
arm supplied. The price for the complete transcrip-
tion unit is £179-50 (teak), £180-50 (rosewood), and
replacement cartridges SP15 are £36-08.

IN BRIEF

Following the success of the DM1 Monitor loud-
speaker system by B & W Electronics at £37-39, they
have now introduced the DM4 which has greater
power handling capacity and extended bass response
down to 30Hz. This model sells at £49-66.

BSR have produced an eight-track stereo tape
cartridge player, the TD8-3V at £27-99.

New plinth systems have been designed and pro-
duced by SME, the Model 2000, which is available
in component form to suit various Thorens tran-
scription units and SME pick-ups. Prices vary, but
for a complete plinth with Perspex cover you can
expect to pay in the region of £50.

Garrard (part of the Plessey organisation) have
also produced plinths with Perspex lids. These
“modules™ are supplied complete with the transcrip-
tion units for which they are made, prices ranging
from £23-49 for the SP25 Mk 3 (less cartridge) to
£59-07 for the ZI100S (less cartridge), including
purchase tax.

Philips introduced their N2510 high quality stereo
cassette deck recorder for chromium dioxide tape.
It has twin meters, and sleek slider and push button
controls.

The well-known Philips dynamic noise limiter
circuit is included in the Philips N2506 and the
equivalent Pye model 9145 stereo cassette recorders
costing £65.

Other less expensive items of equipment were
on show, but it seems that, like most things, new
products are an accepted method of attracting higher
prices, but that is another subject—not for this
page.
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BOOK
REVIEWS

TRANSISTOR AUDIO AND RADIO CI:U}S

Published by Mullard
283 pages, 8{in x 5%in. Price £1-80
HE GREAT popularity of the first edition of this
T excellent book published in 1969 has led
Mullard to update and augment the information,
and present it in a second edition. The appeal of the
first edition must be attributed to the wealth of
useful and really practical circuits presented. All
the circuits are of proven design and the performance
figures quoted are taken from the prototypes rather
than merely theoretical calculations.

In addition to the established designs for 10W and
25W amplifiers there are three new circuits for 15W,
35W, and 50W amplifiers together with a preamplifier
for these circuits.

Other additions to the first edition are a radio
receiver, and amplifiers using integrated circuits.
There is also a new chapter on loudspeakers, which
discusses choosing a suitable speaker and design
features of enclosures for high quality systems.

Other sections describe tape recorders with a
design for a 4W machine, a circuit for a high quality
f.m. tuner, and a chapter on a.f. amplifiers for car
radios. Full details of all components are given
as well as suppliers for the more difficult to
obtain devices. No constructional details are given
although where special care needs to be taken, as

-in the case of stereo amplifiers, this is more than
adequately discussed.

Though not designed for the beginner this is a
book from which everyone can learn, and a price
that anyone can afford makes this an excellent,
practical, reference work.

S.R.L.

HI FI YEAR BOOK—1973
Edited by C. Sproxton

Published by IPC Electrical-Electronic
Year Book Ltd.

464 pages, 83in x 6in. Price £1.50

A FURTHER 88 pages on top of last year's volume,
packed with many more items of equipment
and accessories for the audiophile. For those new
to this regular work, the Hi Fi Year Book cata-
logues technical specifications and photographs of
a wide range of domestic and studio hi fi equipment,
following four introductory articles on the state of
the art. The articles this year include an insight
into specifications jargon, a selection of pre-recorded
cassette tapes, an up to date look into quadraphony
—its techniques and purpose, and a survey of loud-
speaker development.

Included in the classified directory are added
quadraphonic equipment, tape transport machines,
decks, and players, tables on tape playing times
and v.h.f. transmitters. The standard of production
is well maintained, although equipment news
released after September 1972 may not be included
(for some of these refer to our Audio Fair report
in this issue).
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BEGINNERS GUIDE TO TELEVISION
By Gordon J. King
Published by Newnes-Butterworths
211 pages, 5in x7§in. Price £1-60.

OMESTIC television receivers have for long had
Da special kind of fascinating appeal to elec-
tronics followers, probably due to the various
“tricks™ in achieving a satisfactory performance with
some pruned down economic circuitry. Since tran-
sistors have to a substantial extent .replaced valve
circuits, I was surprised to find little more than a
page devoted to this aspect, but then the majority
of this book is concerned with general principles
rather than detailed circuit theory. In the examples
of valve circuits described, only the basic timebase
and pulse circuits are explained, the remainder of
the excellent diagrams are mainly illustrative of
methods of system operation. The photographs are
also of excellent quality, although one or two would
probably rate as superfluous.

It is an interesting fact that the 32-page chapter
on colour television forms a useful introduction to
the colour techniques used, but in the U.K. and
Europe the N.T.S.C. system is really only of
academic interest. If this system is worth inclusion
then, for comparative discussion, so too is SECAM.
PAL is the main domestic system, and is briefly
described, including delay line techniques; greater
detail would have enhanced the value of this
book to the service engineer.

Whilst being somewhat critical of contents selec-
tion, one must compensate by complimenting the
down to earth writing style and presentation of this
popular author. This book is still to be recommended
on this account if it suits your requirements, but
beginners beware—you do need some prior know-
ledge of general radio and electronics theory for
some parts.

M.A.C.

READER'S DIGEST REPAIR MANUAL
Published by The Reader's Digest Association
704 pages, 73in x 104in. Price £6-30
HOUGH the price of this book may be somewhat
discouraging, the amount of information con-
tained within its pages is really enormous, covering
everything from jewellery to caravans. All practical
details are explained with the aid of a multitude cf
clear, ‘‘comic-strip” type drawings and the section
on renovating and restoring contains some excellent
colour photographs.

To elucidate further on the contents, the main
areas covered are: house repairs and decoration;
renovating and restoring; repairs around the home
and in the garden; electrical equipment; in the
garage: and a reference section giving miscellaneous
information and advice.

The section on electrical repairs assumes no
technical knowledge and thus only deals with
“mechanical” work. The chapter on cars contains
some useful information on fitting suppressors to
improve radio reception.

This book is not only for the do-it-yourself man
but also includes lots of information that women
would find very useful, not to mention the children.

S.R.L.
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g’ JUMBO COMPONENT PAKS THE NEW S.G.S._EA {000 AUDIO
NEW COMPONENT PAK BARGAINS MIXED ELECTKONICCOM PONENTS »
Q - Ezxceptionally good value AMP MODULE *Guarantee
. Reslators, capacitors, pots, electrolytics
No. Qty. . Description Price and coils plu‘n’ many other usetul items. o
C 1 250 Resistors mixed values approx. couat by weight 0-50 Approximately 3lbs in weight. Price incl. a s
C 2 200 Capacitora mixed values approx. count by weight 0-50 P. & P. 2150 only.
C 3 50 Precision Resjstors -1%, ‘01% mixed values 0-50 R.M‘s_
C 4 75 jth W Resistors mixed preferred values 0-50
C5 6 Pieces assorted Ferrite Rods 050 BRAND NEW ONLY
Cé6 2 Tuning Gangs, MW/LW VHF 050
c7 1 Pack Wire 50 metres assorted colours 0-50 POST OFFICE £2 . 63 each
CB8 10 Reed Switches 0-50 TYPE TELE- s
€9 3 Micro Bwitches . 0-50 PHONE DIALS R e dland G patantocd g &
y. 1 -83; q rice each. Larger
CI0 15 Assorted Pots & Pre-Seta .. 050 quantities quoted on request. Full hook-up diagrams
C11 6 Jack Sockets 3 x 3-5m 2 x Smndard Bwitch Types 0-50 ONLY 75 h and technlcal data free with each
C12 40 Paper Condensers preferred types mixed values 0-50 p eac modual or available separately at 10p each.
C13 20 Electrolytica Trana. types J ° .. 0-50
Cl4 1 Pack assorted Hardware——Nuts/Bolts,,*.mmeu etc... 050
C15 4 Mains Toggle 8witches, 2 Amp D/P L 0-50
C16 20 Assorted Tag Strips & Paneis 0-50 SYS I E M 1 z s ' E R E O
C17 10 Aassorted Control Knobs 0-50
C18 4 Rotary Wave Change Bwitches 0-50
g;"o g g:'*{!cﬂ—%"lojm'al o x5 g'gg Each Kit contains two Amplifier Mod-
eets Copper Laminate appro: P -
Plesce ad 10m st p:’ . “pp * ¢ oackn. siura tustber 100 | U1€S: 3 watts RMS, two loudspeakers,
R8E < 08t an: acking on all cornponen acks, us T T [ .
on pack Nos. 1. G2 C19. Co0® [T " § 15 ohms, the pre-amplifier, trans-
former, power supply module,
PLUS-MUCH MORE- front panel and other acces- /
sories, as well as an illus- Q‘ /,
SEND Now FOR TH E trated stage-by-stage instruc- ONLY Q,{m
tion booklet designed for the
6§ 1 i
BI-PAK “Component Catalogue’” | beginner. . . FREE
Further details available on P.g P
5p to cover postage etc. request.
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NEW LOW PRICE TESTED S.C.R.’s | KING OF THE PAKS  Unequalled Yalue and Quality | QUALITY TESTED SEMICONDUCTORS
PIVIA 3A 5A 05A 7A 10A 16A 30A Pak Ko. P;‘:‘
TOS roea'ross'rounmsT048T043T04s o
50 0-23 0-25 0-35 0-35 0-47 0-50 0-53 1- s E P K NEw Bl PAK UNTESTED Q1 20 Red spot transistors PNP ... ... .. 050
100 0-25 0-33 0-47 0-47 0-50 0-58 0- es 1 40 SEMICONDUCTORS Q2 18 White spot R.F. cmnsmou PNP . 0-50
200 0-35 0-37 0-49 049 0 57 0-61 0-75 1-60 Q3 4 OC 77 type transistors .......... 0-50
400 0-43 0-47 0-56 0-58 0-67 0-75 0-93 1-78 Q4 8 Matched iranaistors OCH/45/81/81D 0. 50
600 0-53 0-57 0-68 0-68 0-77 0-97 1:26 — Satisfaction GUARANTEED in Every Pak, or money back. Q5 4 OC 75 transistors . 0-5
800 06 0-70 080 080 090 120 1-50 400 | L\ o i Price gg s %Zg;{.nm‘c?n .
. ransjstors
SIL. RECTS. TESTED U 1 120 Glass Bub-MIn. General Purpose Germanium Diodes .. 0-50 gg : 8%%36 tranmziP
B B e B B B B B %ﬁ ?;mr'xneq.uoi:‘?:::im B:;::!d‘ssl:;:l::;“}&e OAB, OA4T g':g g 3 28’1‘2371”58"8233?1?;,e;,m pairs
50004 0-05@ 0:05 0-07 0-14 0:21 0-60 e -Min. , .. 08 sl
1000-04 0-06° 0-05 0-13 0-16 0-23 0-75 | U 4 40 Germanium Transistors like OC81, AC128 = 0:50|} ekl a e LE /N BN L E LR LE 0-5¢°
2000-05 0-09 0-06 0-14 0-20 0-24 1-00 QUM AF 118 type transistora i
4000-08 0-13 0.07 0-20 0-27 0-37 1-26 U 8 60 200mA Sub-Min. Bilicon Diodea .. 0-50 1 Q13 3 AF117 type transistors ........ 0-50
600007 ©0.18 0.0 0.25 0-34 0-45 1.86 | U 6 30 Bil Planar Trans, NPN like BEY95A. 2N706 .. ...... .. 080 | Qi4 3 0;‘32197}‘11 TR petanliton 050
800010 0-17 0.11 025 0-37 0-66 2.00 | U 7 16 il Rectifiers TOP-HAT 750mA VLTG. RANGE up to 10000-50 | 915 7 2N2928  8il. - Epoxy _"‘_‘“_‘“‘_".’“ 50
10000-11 020 @014 0-30 046 0:63 2-50 | {78 50 Bil. Planar Diodes DO-7 Glass 250mA like 0A200/202 .. 080 | Q16 2 GETS80 low ,,;,is'e”'g'e;m'mmm
S0 sa 080 - = GO < U9 20 Mixed Voltages, 1 Watt Zener Diodea osof R 8‘23
; - . x x . -
TRIACS FULL RARGE oF | U0 20 BAYS0 charge storage Diodes DO-7 Glass . 080 518 4 MADT'S 2 x MAT 1004 3 x MAT
VBOM2A 64 104 | ZENER DIODES U11 26 PNP 8il. Planar Trans. TO-5 like 2N112, 2N2904 os0f o Cqep. oo nEn e °
TO VOLTAGE RAKGE | U12 12 Bllicon Rectifiers Epoxy 500mA up to 800 PIV ...... .. 0-50 1 Q19 3 MADT 82 x MAT 101 & 1 x MAT
A 1 T:"“ T:"“ 2.33V. 400mV (DO-7 | U13 30 PNP-NPN Bil. Translstors 0C200 & 28 104 BCECY PO oc LA ?,'.23.
100 a: ; P %Tte))llssppe?'ul)’vy(ég?% Uld 180 Mixed Bilicon and Germanlum Diodes .. 050 Q21 4 AC127 NPN Germmlum transistors 0-50-
G 76 | Hat) 18 en 10w (80| U6 25 NPN 80 Plauar Trans. TO-0 like BF61, 2N667 ... 050 | G2 20 NKT transistors A.F. R.F. coded .. 0-50-
300 80 60 90 |03 5% tol. and| Ul6 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0-50 | Q23 1g O ata0zieilicoy diodes sub-min.... .. °‘ggj-/
400 7% 110 mark_edd Btate voltage | U17 30 Germanium PNP AF Transistors TO-8 like ACY 1722 0-50 83: 15 TNOL4 Bliloen diedes 75 IV 75 8 50-
DIACE reauired. U188 6 Amp 8ilicon Rectlfirs BY713 Trpe up 0600 PIV . 0-50 | Q20 8 0A®S Germanium diodes sub-min
T35 B INBY ..o 0-5
PO VS TITE| towme POTIED | e Top Ht w5 fo T000 IV .- 080 | Q2] 3 J0A PIV Shicon ectfen iR - ¢ 50
=5 - oo Q28 2 Bilicon power rectifiers BYZ13 .... 0
BR100 (D32) 37p each | BRIDGE REC:’I'F(IER T2l 30 AF. Germanium Alloy Translsiors 2G300 Series & OC71_ 0-50 | Q28 4 8llicon transistors 2 x 2N898,
on heat sink. U23 30 MADT's like MHz Serles PNP Tranaistors ............ 0-50 1 x 2N697,1 x 2N698 . .......... 0-50
o W:: '},‘E,;Eo, your| VOOPIV. 90p each | U2¢ 20 Germanium 1 Amp Rectificrs GIM Berles up fo 300 PIV_ 050 G0 e ool Gdiden BRKGS o
own cholce free with U25 26 300 MHz NPN Bilicon T 2N70R, BEY27 ... . 050 { st 6 Siticon wwiteh  translstors 2N708
orders valued £4 or over. | REW LINE U26 30 Fast Switching 8ilicon Diodes like IN914 Micro-Min. 050 2 s PNP e S )
Plastic E ‘ F intors TO-1 llke AC127 0-50 & 8
BRAND NEW TEXAS |  Amp. BRIDGE BECTS. | o 12 NPX Germanium AF Tranolstors T0-1 7ke 220 i 1% NTISZ oo 050
e e MR TR NS STORE 1729 10 1 Amo BCR's TO-5 can, up to 600 PIV CR81/25-600 100 | Q33 3 Bitlcon NPN transistors 2N1711. “80-
- 100 v BMS  3%peach| G50 16 Plastic Sllicon Planar Trans NPN 9N2026 ... 050 | Q34 7 Blilcon NPN transistors 2N2369,
Coded and Guaranteed | S0/ ¥ 28 46p . | US1 20 Silicon Planar Plastic NPN Trane. Low Nolse Amp IN3707_0-50 ben o B OLED o groce T 0-50
Pak No. EQVT | Hiancd o UA2 25 Zener Diodes 400mW DO-7 case 3-18 volts mixed 050 1 ox 2N290S . nem e 0-50-
T1 82G3713 0OC7 U33 16 Plastlc Case 1 Amp Silicon Rectifiers IN4000 Series 050 | Q38 7 2N3848 T0-18  plastic 300 MH: NPNg gg‘
T2 8 Di374 OC75 UNLIUNCTION 4 0 81l PNP Alloy Trans. TO-8 BCY26 28302/4 0-50 | Q37 3 2N3 con transistora .. 0-
Ta 8 D12is  oceil| Ums. mavi. 2Naeds, | OO 20 Ao B Ay . e P06 050 938 7 NPN transistors 4 x 23703, 4 x
T4 8 2G381T 0C81 §| Eqvt. TIB43. BEN3000 iconfFlanatyT raneistors Db LTI A ON3TO2 ..o 0-50
T5 8 2G382T 0C82 W 27p each, 25-09 £5p§ U3K 25 Bllicon Planar NPN Translstors TO-8 BFY50/51/52 050
Ts &2G36B 0C44 Y1000 205. U37__30 Bilicon Alloy Tranalstors 80-2 PNP 0C200, 28322...... 080 | gyporRoNIC SLIDE-RULE
T8 826378 0C18 | C CELLS | U2 2¢ 2;“ 9"‘“““‘; sfl‘_‘w“ fx“g:i’;;:%‘;? aN301] '_g.'gz The MK Bilde Rule, designed to simplify Elec-
8 2G399A 2N1302 U3 30 Germ. PNP Translators 5 .0 tronic caleulations features the following scales:—
T10 8 2G417  AF117 onPsoog;}zeﬁ% o T40__ 10 Dual Transistors 6 lead TO-8 2N2060 ... .. . 050 (Qonverakm ?ILFZ‘eque;xc{ :‘nqr wf‘é:eng&h'
, eac! T . EC 1 | o , ¢ and fo une:! rcuits.
AlL 50p each pak > Udl 25 RF Ger “—£6 0Ca5, NKT732 . 0-50 Reactance and Belf Inductance. Area of Circles.
GENERAL PURPOSE | U42 10 VHF Gernanium PNP Transistors TO-1 NM7 0-80 | volume of Cylinders. Resistance of Conductors.
282000 NPX SIL. DUAL | XPN SILICON SWITCH. | 743 25 8il. Trans. Plastic TO-18 A.F. BCUI/114 . 0-50 | Welght of Conductors. Decibel Calculations.
TEX A8. Our nrlce 25p U44 20 8il. Trans. Plastic TO-5 BC115/NPN 0-50 :lngle F““c"ion;ng“r‘;::x‘m’;‘:‘“ g:ﬁﬂ:‘n:““&m’;‘g
oach. 27/28/95A. All “weable | U45 7 34 BCR. TO66 up to 600PIV 1:00 | 4nd Bquare Roots. Conversion of kW and Hp.
devlces no open or short A must for every electronlc engineer and enthusi-
120 VCB MIXIE DRIVER | circuits. AL8O AVAIL- | Code No's. mentioned above are given as a guide to the type of device In | ast. 8ize: 2 cmn x 4cm. Complete with case and
ABLE in PNP 8im. to | the pak. The devices themselves are normally unmarked. Instructions. Price each: £3-36
2N2906, BCY70. When
g;‘:;g:gce g‘;;;eo o SILICON PHOTO  TRAN- INTEGRATED CIRCUIT PAKS
; ISTOR. TO-18 Lens end
g‘pN 81im. to BP X 25 nn.d P21. Manufacturers ""Fall Outs” which include Functional and Part-Functional Units.
For R BRAND NEW. Full dats These are classed as ‘out-of-spec’ from the maker's very rigid specifications, but
For q Nabl Full 1 are ideal for learning about I.C's and experimental work.
. For T
o, B o For 1 A i D PakNo. Contents Price | PakNo. Contents Price | PakNo. Contents Price
Eqvté ZTX300 bp each. For & | U1000-12x7400 0-50 | UICi6-5x7446 0-50 | UIC86-5x7486 0.50-
Any Qty. 2x7401 0.50 | UICH7=5x7447 050 | UIC90 0-50-
5 F.ET.S U £I40 4020760, | UIC48—5x7448 0-50 | UICHL 050
30. 03 0-50 | UIC50-12x7450 O- UIC92 050
POWER 40PIV(M1n) 1 2N3819 @ 3bp oN84s8  50p [l ¥TCo4~12x7404 0-50 | UICS1-12x7451 0-50 | UIC93 0-50
b-Min. 00,500 50p 2NG489  &400 If UICO5~12x 7406 0-50 | UICS3—12x7453 050 | UICO4 0-50
TRANS Sub il BFWI0 40
Full Tested 1,000..9-00 ; MPRI0s  4pp | | UIC0S=8xT406 050, 050 | UICSS 0-50
BONANZAfen i 5t S mo-tn, o b | toees, 48
=12x . =5x .
— UIC13=8x7413  0-5fM UIC72-8x7472 0-50 | UICI21-5x74121 0-50-
GENERAL PUH M. PKP i UIC20 =12 x 7420 0-6"UIC7S=BX7473 0-50 | UIC141=5x74141 0-80
Coded GP100. BRAND NEW T0-3 CASE. POSS. NEW EDITION 1971\ UIC30=12x 7430 0-50 1074 0-80 | UICI51=>5x74151 0-50
REPLACE.:—0C25-28-20-30-35-36. NKT 401-403- UIC40 =12 x 7440 0-50- 0-80 | UIC184="5x74154 0-80
404-406-406-430_451 452-453. T13027-3028, 2N250A, | TRANSISTOR  EQUIVALENTS 11041 ~5x 7441 080 0-50 | UIC193—6x74193 0-50
IN4G66A-45TA-46BA, 2NO11 A & B. 2G220-222, ETC. ] BOOK. A complete cross reference 050 050 UIC199 =5 x 74199 050
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hte ] and equivalents book for European, 080 | UIC81_5x7481 0-80
30-170. AmesicanNandglansnesciTranols. 0-50 | UICB2-5x7482 0-50 | UICXI=25 Assorted
PRICE 1-24 25-99 100 up Q§tors. Exclusive to BI-PAK 80p| UiC45-5x7445 050 | UICB3=5x7483 0-50 74's 1-50

43p each 40p each 38p each | each.
BILICON High Voltage 250V NPX

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

TO-3 cace. G.P. Bwitching & Amplifier ZNauﬁﬁ
B S ah v OO 0010 Gara0 Watts, ALARGERANGE OF TECENICAL, BI_PAKS NEW COMPONENT SHOP NOW OPEN WITH A

BFE o sojer sothz. " | 11g wars gm, | AXD DATA BOOKS ARE NoW| wipE RANGE OF ELECTRONIC COMPONENTS AND
¢ TRICE G 100 up [FOWER NPX N ernr “POR. PREE LIST. ACCESSORIES AT COMPETITIVE PRICES—

o i CopLers 18 BALDOCK STREET (A10), WARE, HERTS.
ADI6I/I62 por | mmrpmemmeomsygew,, | DOOIOGR S am i
M/F COMF GERM TRANS. (V,I‘?,’{l’ loojvceo S fm\ o open M'ON.-SAT. 9.15a.m.to 8 p.m., FRIDA¥ until 8 p.m.
ey PER parh e OF 1-24 pra. 80p B e 08 es. 859 100 prs. 50p All mail orders please add 10p post and packing.

Send all orders to BI-PAK, P.0. BOX 6, WARE, HERTS.
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-the lowest prices!

74 Series T.T.L. I.C’s

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

1 28 1 o8 +
SN7400 0is o4 SNT489 5% 150
SN740( oIS el SN7490 .7 .8
SN7402 015 o4 SN7491 0nee °%n
SN7403 018 04 SN7492 07 I
SN7404 018 o4 SN7493 °e7 x
SN7408 01s 04 SN7494 o7 T
SN7408 035 oM 028 | SN749s o7 - 2
SN7407 03 el o | SN7e% s e T
SN7408 018 017 el SN74100 (eSS 160 (188
SN7409 . 017 16 | SN74i04 97 054  om
SN7410 15 e14 0112 | SN7ios 9 ese  see
SN74lI os o2 o2y | snra07 s e e
SN7412 03 el o SN74l110 05 933 ese
SN7413 — 01 e% el SN74111 0 018 e
SN7416 3 se  em SN74118 (e 095 o9
SN7417 3 e oM SN74119 03 028 e
SN7420 ®1S 014 o002 SN74121 . 0¥ em
SN7422 0350 “ 048 SN74122 e OaM»
SN742) o3 048 SN74123 (2’ 07 e«
SN7425 ose 048 SNT4141 067 044 083
SN7427 04 00 SN74148 1% 14 (13
SN7428 o | SN74150 e 0270 2%
SN7430 012 SNT4IST fles o (2]
SN7432 2] SN74183 020 10 e
§N7433 o0 SN74154 (08 L0170 fled
SN7437 'Y ) SN74158 -3 28
SN7438 sen SNT41% £330 £
SN7440 012 SNT74187 e
SNT44l 'n SN74160 7179 tiee
SNT42 X SN74161 1170 g8
SN744d 0 SN74162 078 e
SN74ad 12 SN74163 03I 35
SN744S 0s SNT4i64 0215 121
SNTa4s s8a SN74i6S I+ 1s
SNT447 08 SNT4166 €18
SN7448 I SN74174 Q»
SN7450 (3 H SN7317S £ 3
SN74S | 2 SN74176 2.
SN7453 012 SN74177 240
SN74%4 012 SN74180 Il &0
SN7460 012 SN74181 €5 £5 90
SN7470 024 SN74182 268 118
SN7472 24 SN74184 £330 1328
SN7473 2 SN74190 09 1%
SN7474 2 SN74191 fnee g8
SN7478 a2 SN74192 098 £l
SN7476 . 8 SN74193 1198 1188
SN7480 . = SNT4I94 278 fled
SN7481 o ° SN74l98 208 LI
SN7482 [ s SN7419 (s €170
SN7483 P 098 SN74197 (e 7
SNT484 O 124 SN74198 1550 *»
SN7485% - £ 40 SN74199 1850  fS00
SN7486 °3 o 30
ROCK BOTTOM PRICES
LOGIC DTL $30 Series I.C's
LINEAR |.C.'s—FULL SPEC. Type
o No. 1-24
Type No. 1-24  25-99 100 up BP930 12p
BP201C —SI 201¢ 8p SBp  4Sp =] 3p
BP70IC — Bp Sep  4Sp el i3
BP702¢ o8p  sep  4sp a3 13
BP702--72702 Sip  4Sp  eep b 130
BP705—72709 lep  Mp  ep =P9“ g’
BPT09P—u A 709 dop Mp op RP946 P
gmlo—vn;o “up  ap e o ;j:
PTIl—uATII 45
BP74_D1741 brid 2 :: apos| 63p
WATOI —u A0 mp  lep  24p 323%\ 12p
TAAZ6— p oy s Bl
TAA29Y— sp 75 Tep BE90s > 3
TAAISO 170p  158p  ISep pd
SGS EAI000 263 RP9099 op 0 Asp
Devices may he mized to quabfy for
qQuantity  price Iarf(v quantity prices
on application. (DTI 930 Series only)

NUMERICAL INDICATOR TUBES

MODEL CD88 | GR116 | 3015F
»m Minltron
Anode voltage (Vde) 170min 176min 8
. All Indicators
Cathode Current (mA) 2.3 u 8 O e
point. All side
Numerical Height (mm) 16 13 Df Viewing. Full
| data for all
Tube Height (mm) 47 32 23 types S
, Tube Diameter (mm) 19 13 12 wide | OD Tequest.
| 1.C. Driver Rec. BP4l or | BPAl or | BP47
141 4|
] ' l H i’ PRICE EACH 0170 | S155 | 8190
RTL MICROLOGIC CIRCUITS DUAL IN LIKE SOCKETS.
P " 14 & 16 Lead Bocketa for use with
Epoxy TO-5 case 1-24 25-99 100 up DUAL-IN-LINE I.C's. TWO Ranges
e 0 PROFESSIONAL & NEW LOW COBT.
ul.900 Bufter ¥ ¥ PROF. TYPE No. 1-24 256-99 100up.
uL914 Dual 24/p TS0 14 pin type 27p »
gate B 33 = T8O 16 ,, ., ap 82 80p

ul928J-Kfilpflop 50p 47p 48p

Date and Circults Bookiet for IC's

LOW COST No.
BPS 14 5y 1% 1p
Prioe 7p. 12p

BPS 16 160 1ép
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BI-PAK DO IT AGAIN!
S0W o« 25w (ams)

01°, DISTORTION!
HI-FI AUDIO AMPLIFIER

THE AL50

% Frequency Response 15Hz to ONLY

100,000—1dB. £3.25p each

Y% Supply voltage 10-35
Volts.

% Load—3, 4, 8 or 16 ohms.

% Distortion—better than -1% at
1KHz.
Y% Overall size 63mm X

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

Tailor made to the most stringent specificationa using top quality componeats
and incorporating the latest solid atate circultry and ALS8O was conceived to fll
the need for all your A.F. amplification needs.

FULLY BUILT — TESTED — GUARANTEED.

STABILISED POWER
MODULE SPM80

APBO I8 especially designed to power 2 of the ALS0
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest components
and circuit i ineor short
circuit protection. With ‘the addition of the Mains Trans-
former MT80, the unit will provide outputs of up to 1-6
amps at 35 volts. 8ize: 63mm x 105mm x 30mm.

These units enable youn to build Audio 8ystems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other applications including:—Disco 8ystems, Public Address,
Intercom Units, etc. Handbook available, 10p PRICE £2.95

TRANSFORMER BMT80 £1-85 p. & p. 25p.
STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 stereo pre-amplifier has been conceived from the latest circuit tecnniques.
Dealgned for use with the AL50 power amplifier system, this quality made unit incorporates
10 lesa than elght silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.

Thres ewitched stereo inputs, and rumble and scratch filters are features of the PA100,
which also bas a STEREO/MONO swlitch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATION
Frequency Response
Harmonic Distortion
Inputs : 1. Tape Head

20Hz — 20KHz 4+ 1dB
better than 0-19,
1-25 mV into 50K Q
2. Radjo, Tuner 35 mV into 50K Q
3. Magnetic P.U. 1:5 mV into 50K Q2
All input voitages are for an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within 4+ 1dB. from 20Hz to 20KHz.
Bass Control & 15dB at 20Hz
Treble Control &+ 15dB at 200KHz
Filters : Rumble (High Pass) 100Hz
Bcratch (Low Pass) 8KHz
8ignal/Noise Ratio
Input overload + 26dB

Supply + 35 volts at 20mA
Dimensions 292mm x 82mm x 35mm
ONLY £11-95

SPECIAL COMPLETE KIT COMPRISING 2 ALS0's, 1
SPMs0, 1 BMTS80 & 1 PA100 ONLY £23'00 FREE p. & p.

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

-PAXK

P.0. BOX 6, WARE - HERTS

Poslage and packing add 10p. Overseas add extra for airmail
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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PRACTICAL ELECTRONICS
«SCORPIO”
ELECTRONIC IGNITION

This  Capacitor-Discharge  Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. it is suitable for
mcorpora(mg in any |2V ignition system
in cars, boats, go-karts, etc., of either
pos. orneg. earthand uptosixcylinders.
The original coil, plugs, points and
contact-breaker capacitor fitted in the
vehicle are used. No extra or special
components are required.

Helps to promote easier starting (even
under sub-zero conditions), improved
acceleration, better high-speed per-
formance, quicker engine warm-up and
improved fuel economy., Eliminates
excessive contact-breaker point burning
and the need to adjust point and spark-
plug gaps with precision.

Construction of the unit can easily be
completed in an evening and installation
should take no longer than half an hour.
A complete complement of components
is supplied with each kit together with
ready-drilied roller-tinned professional
quality fibre-glass printed-circuit board,
custom-wound transformer and fuliy-
machined die-cast case. All com-
ponents are available separately. Case
size 7in 4tin 2 in. approx.
Complete assembly and wiring manual
25p, refundable on purchase of kit.
Price: £10-50 plus 50p P. & P.

DABAR LIGHTING E

(1§

NEW! NEW! NEW! NEW! NEW! NEW!

SINGLE CHANNEL
SOUND TO

LIGHT UNIT
STL/I

Single channel ** Sound to Light '
unit with slider fader controls for
audio trigger level and background
foad dimmer.

Switchable for response to High,
Mid and Low frequency audio input
signals, setected by fascia control.
D.J. Pulse-Flash push button
fitted to fascia for manua! flashing
of lamp load. Neon load indicator
fitted.

Constructed on glassfibre printed
circuit material with attractive
black anodised fascia  panel.
Input and load connections via
Cinch printed circuit connector.
Maximum Load (kW atr 250V

S50Hz.
R.F.1 filtered.
Price: £13 each post free U.K.

S.A.E. All Enquiries please

THREE CHANNEL
SOUND TO
LIGHT UNIT
STL/3

Three channel ™" Sound to Light
unit with slider fader controls for
audio trigger level and back-
ground load dimmer.

An attractive unit with indepen-
dent control of High, Mid and Low
frequency audio trigger levels.
Slider fader background or
dimmer controls on each channel.
D.). Pulse-Flash push buttons on
each channel together with neon
load indicators.

Constructed on glassfibre printed
circuit material with attractive
black anodised fascia panel.
Input and load connections at
rear so unit is ideally suited for
mounting into disco-console.
Maximum Load |'5kW  per
channel at 250V SOHz.

R.F.l. filters incorporated.

Price: £38-50 each post free U.K.

Trade enquiries Welcome

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural progression
from our phenomenally successful Mk, |
and 2 Units. As before the drive voltage is
derived directly from the amplifier output
or across the speakers. The unit converts
the audio frequency signals into a three-
coloured light display; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio
source.

The wunit is
fibre-glass printed-circuit
and uses latest full-wave triac circuitry.
There is a master-level control, together
with independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.l. suppression is
now incorporated as standard as well as
provision for D.J. ' Pulse-Flash'' controls.
he choice of two inputs enables
operation from both high and low power
amplifiers. Max. power |'5kW per channel
at 240V a.c.
Complete assembly
Size 9in Tin 3in.

constructed on professional
board material

built and  tested.
Price £25 carr. paid.

DABARELECTRONICPRODUCTS
98a Lichfield Street, Walsall
Staffs. WSI 1UZ

TELEPHONE: WALSALL 34365
TELEGRAMS : DABELEC Walsall Staffs.

U.H.F. TV AERIALS

SUITABLE FOR COLOUR & MONO-
CHROME RECEPTION

All U.H.F. aerials

now fitted wit

tilting bracket and 4

element reflector.

LOFT MOUNTING

ARRAYS
7 element £2.25. 1| element
£2.75. 14 element £3:15,

18 element £3.75.

WALL MOUNTING c/w WALL ARM
ANDBRACKET. 7 element £3-25. || element
£3-75. |4 element £4-25. |8 element £4.75,
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7element £4.
11 element £4.50. |4 element £4.75. (8
element £5-25,

MAST MOUNTING arrays only 7 element
£2:25. || element £2.75. 14 element £3.25.
18 element £3.75. Complete assembly ir-
structions with every aerial. LOW LOSS
coaxial cable 9p yd.

KING TELEBOOSTERS from £3-75. LABGEAR
all band V.H.F.—U.H.F.—F. radio mains
operated pre-amps £7:50. State clearly channel
number required on all orders. P. & P. on all
aerials 50p accs. i15p. C.W.O. min. C.O.D.
charge 25p.

BBC-ITV-FM AERIALS

BBC (band 1) Wall 5/D £2. LOFT inverted
‘T £1:25. EXTERNAL ‘H' array only £3,
ITV (band 3) 5 element loft array £2:50.
7 element £3, COMBINED BBC-ITV Icft
| +5 £2.75. | +7 £3-50, WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre-amps from £3.75,

COMBINED U .H.F.-V H.F aerials | +5+9 £4.
I +5414 £4.50. (+7+14 £5. F.M, RADIO
loft S/D £1. 3 element £3-25. 4 element £3-50,
Standard coaxial plugs 9p. Coaxial cable Sp yd.
Outlet box 30p. P. & P. all aerials 50p, accs. 30p.
C.W.0. min. C.O.D. charge 25p. Send 5p for
fully illustrated lists.

LLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-41 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884
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NEW EDITION

TRANSISTOR AUDIO
AND RADIO GIRGUITS

for Radio Receivers « Radiograms « Record
Players « Tape Recorders « Hi-Fi Equipment

MULLARD

£1-80. Postage 12p.
HAM RADIO A BEGINNER’S
GUIDE by R. H. Warring, £1-60. Post
age 10p.

FIELD EFFECT TRANSISTORS by

Mullard. £1-80. Postage 10p.
UNDERSTANDING ELECTRONIC
COMPONENTS by lan R. Sinclair,
£3-50. Postage |10p.

BEGINNER'S GUIDE TO RADIO
CONTROL by R. H. Warring. £1-60.
Postage 10p.

CREATIVE TAPE RECORDING by
Vivian Capel. £3.50. Postage 10p.

THE MAZDA BOOK OF PAL
RECEIVER SERVICING by D. ). Seal.
£3-50. Postage 20p.

TRANSISTOR MANUAL by GE.
£1-10. Postage 12p.

TRANSISTORISED RADIO CON-
TROL FOR MODELS by D. W.
Aldridge. £2-50. Postage 10p.

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W12 INP
Phone 01-723 4185
Closed Saturday | p.m.

{

{

'MULTI MINI
VICE AND

26p P. & P.

This unique all purpose vice is
just like a ‘third hand’ countless
uses for the electronics enthusiast
—assembly, soldering, gluing, wir-
ing, drilling, etc. Firm base,
positive grip for all shapes of work,
with independently adjustable
twin jaws.

Truly a precision made bargain.

Also single £5-45
(22p P. & P)

Freeborn Ltd. (Dept. PE/1/73)
Beechfield House ¢ West Bar
Bapbury ¢ Oxon
Also available at your local mode! shop

jaw model
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Build yourselfaTRANSISTOR RADIO

WITH AFTER SALES SERVICE

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW2, LW, SW1. SW2, SW3.
TRAWLER BAND, VHF AND LOCAL STATIONS ALSO AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable. chrome plated telescopic aerial. for
peak short wave and VHF listening. Push-pull output using 600mW transistors. Car
Aerial and tape record suckets, 1 transistors plus 3 diodes. tons moving coil
speaker. Ganged iuning condenser with VHE section. =eparate coil for Aircraft
Band. Volunie/vn/off, wave change and tone controls.  Attiactive case in black with
siiver blocking. Bize 9in X 7in x 4

Easy tofollow instructions and diagrams. Parts price list and easy bwild plans 30p (FREE
with parts). Farpiece with plugand switched sncket for private listening 30p extra.

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

TOTAL BUILDING
€OsTS

£8:50

P.P. & INS. 50p
(OVERSEAS P. & P. £1)

§§,.
-

s
g, u

ROAMER
EIGHT
Mk. |

ROAMER
SEVEN
Mk. IV

Belectlvity awitch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-

denser, Volume/onfoft, tuning. wave change and tone
controls. Attractive case inrich chestnut shade with guld
blocking. 8jze 8in x 7in X 4in approx. Easy to follow
Instructions and diagrams. Parts price list and easy
bulld plans 25p (FRER with parts). Earpiece with plug
and switched soc'et for private listening 30p extra.

including miero-alloy R.
coil speaker. Air spaced
Voluwie/onfoff, tuning and
Attractive ca:
4in approx

parts).
private listening 30p extra.

P.P. & INS.45p ¢ ToTAL
! Buu.omc €osTs £6 98 (0\25235‘13 BUILDING COSTS £5

7. transistors. Fine tone moving

with carrying handle. Size %9in X 7in X
¥ to follow instructions and diagrams.
Parts price list and easy build plans 15p (FREE with
Earpiece with ptug and switched socket for

SIX

Now WITH ; 7 TUNABLE
VARIABLE i {] wWAVEBANDS:
TONE 4 MW1, MW2, LW
' SW1, 5W2, W3
CONTROL AR R
7 TUNABLE WAVEBANDS: MW1, MW, LW, SW1, medium waveband provides easier tuning of Radio MW, LW,
8W®, 8W3 AND TRAWLER BAND. Built-in territe rod Luxembourg, etc. Built-in ferrite rod aerial for MW SWi, Swe,
aerlal for MW and LW. Retractable chrome plated tele- and L§¥. Retractable 4 section 24in chrome plated TRAWLER
scopic aerial for short waves. Push-pull output using telescupic acrial for 3W. Hocket for car aerial. Power- BAND PLUS AN EXTRA MW BAND FOR EASIER
600mW transistors. Car aerial and tape record sockets. ful push-pull output. 7 traunsistors and 2 diodes, TUNING OF LUXEMBOURG, ETC. Sensitive ferrite

rod aerial and telescopic aerial for short waves. 3in
speaker. 8 stages G transistors and 2 diodes inclnding
micro-alloy R.1. transistors, etc. Attractive black
case with red grille, dial and black knobs with
polished metal inserts. Size 9in X 5lin X 2Jin approx.
Easy build plans and parts price list 15p (FREFE with
parts).

ganged tuning condenser.
wave change controls.

08 (WA ™ | s cons £3-9B B ™
V| (OVERSEAS
P.&P. £1) BUILDING COSTS P.&P.£l)

POCKET
FIVE

5 TRANSISTORS
AND 2 DIODES

3 TUNBABLE WAVE-

BAKX.
TEAWLER  BAND
WITH EXTENDED

10p (FREE with parts). plans and parts price list |

P. P &INS. 23p
(OVERSEAS
P. & P. 63p)

NEW! “EDU-KIT”

BUIL RADIOS, AMPLIFIERS, ETC.. FROM
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
inchude: Tuning Condenser: 2 Volune Controls
Slider Switche: 3" Speaker: Ter al Strip
Ferrite Rod Ac Plugs znd Bockets
Lli) 4 Tag Boards Balanced Arniatur
10 Transistora: 4 Diodes:
tors: Capacitors: Three
Knobs.
Units once constructed are de-
tachable froni Master Unit, enabling
them to be stored for future use.
ldeal for Schools, Educational
Authorities and all those interested in
radio construction.

£ 0 P.P. &INS. 32p
(OVERSEAS P. & P. £1)

% Cailers side entrance ‘‘Lavell” Shop

TOTAL
BUILDING COSTS

TOTAL £2.2
BUILDING COSTS

4in

e ALL PARTS
INCLUDING
CASE AND PLANS

FULL
AFTER SALES
SERYICE

Y Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday

Practical Electronics January 1973

£2:

TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

6 TUNABLE
WAVEBANDS:

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

MW BAND FOR EASIER TUNING OF LUXEM- 3 TUNABLE WAVE BANDS: MW, LW AND TRAWLER Repsitly el . 5
BOUBG, ETC. 7 stages -5 tanisiors a2 iedes. § BAND. T sasc '3 tramssiors a1 3 dhodes fonte § Toowortt deriel I short navee, Wn wpesker, |
supersensitive ferrite rod aerial, fine tone moving coil rol aerial, tining condenser, volume control. fine tone o D ) S Db P o
epeaker. Attractive black and gold case. Size HiinX moving coil speaker.  Attractive case with red Jolished 1 ;m fiTserte “Size‘g,“ x 5lin x 2fin approx
1jin x 3}in. Easy build plans and parts price list speaker grille. Size Gfin x 4lin X 13in. Easy build Pash-pull ontput,  Battery economiser awitch  for

Op (FREE with parts). extended battery lite. Ample power to drive a larger

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

5 ré\'r,é:sls'fs' &3 P.P. & INS. 32
TOTAL P
P. & P. 63p) BUILDING COSTS £4'48 (ofss?,i

RADIO EXCHANGE LTD

61a HIGH STREET, BEDFORD. Tel. 0234 52367

| | enclose £ please send items marked

I ROAMER TEN O ROAMER SEVEN []
I ROAMER EIGHT [} TRANS EIGHT |
I TRANSONA FIVE [] ROAMER SIX |
l POCKET FIVE O # EDU-KIT |

,Parts price list and plans for

Name
I Address

®

P.E. 49

— — ———— p—— CE— —— SRR W | fm— pe— Sh— S—

I
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- YOU MUST HEAR

miniWISE audiLEGT

THE

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE

YOUR ”0 1 BRAND NEW FULLY GUARANTEED
» = -
MOTOROLA e ot
We can now offer a vast range of | 8N7445 1.85 1.7 .
PERSONAL TUTOR Motorola IC's at industrial distributor sN;M; 2.30 1.08 gg;ﬂg? .1,2: &33
prices, 8N7447 130 1.20 SN74122 0-62 0-47
Examples 2p Data Bheets 8N7448 1.04 0-92 8N74123 0.90 0-80
Ly O oie| 8N7449 Price tobe SN74128 0-80 0-70
BRING PLEASU RE to your CAREER or MC1303L 2:70 extra 8N7430 l‘(’)?ga“gfig Sg;ﬁﬂ; 8‘88 838
8N7451 020 0-18 SN74150 1.19 1.05
HOBBY FAIRCHILD (RTL) 8N7452 0-20 0-18 SN741(31 1.10 082
THROUGH ORGANISED TUITION oo B b SNIGU 03008 SNialos Leo L
in your own HOME at your own SPEED— W el 37 . 36y | Shoic0 08008 aNTalos 186188
A . A ata sheet 1849 N7479 RIS e
YOUR PERSONAL TUTOR will give you rapid ANGIE (R0 T B
UNDERSTANDING—the key to SUCCESS LINEAR SNIUTi 040034 SNTil0 180170
0p. Ampa. -1 25-90 | SNT4T2 8.:: 8~gg SN74161 £:60 2:50
.44 0-39 SN74162 280 25
ASSURE YOUR FUTURE RO e o0 ih SNT480 078 070 SNTi1Y 5.5 3.08
! ¢ 1 125 1.07 SN74164 2.26 l.g4
IN RADIO, T.V. OR ELECTRONICS sy 8 HN 08 |sN74s2 087 061 sN74165 4.00 3.85
L708C TOS g i GN7483 1.00 0-82 8N74166 4-25 372
FOR DETA'LS OF THIS UNIQUE method Send L708C DIL ?,gg gg; gg;:g{ g:g ggg 8N74167 625 6.00
. { f 5 250 2:30 8N74170 418 8-
your name and address to:— s o b HH gg;zgé \O88 040 sxaze 200 194
. ; i +40 11 N74175 1.35 1.17
(no one will call) Hare o B 089 | 3N7an0 497 440 SN7ilzo Lsb 130
L716 TO5 187 1.70 | SN7490 0.80 0-75 8N74177 1.30 110
MINIWISE PRODUCTS b 18 08 S8 ow s Lmie s ne e
FREEPOST (P), BLETCHLEY, BUCKS. L741C TO5 040 038 034 |SN7498 075 070 BN7i180 1.45 120
HiS Dieth S8 s emiw s e
Include only £1-20 to own a trial lesson* on a C90 LM74ICNDIL ~ 0-70  0-85  0-60 | 23780 700 o208 132 1.48 1.
C "o ) ; .00 080 8N74190 1.95 1.7
cassette or L.P. Tape (state which) Eanth (KD 05D 08 SNTio7 838 885 SN7dlol 1o 178
. s s o ) SN74100 2-20 2.05 8N74192 1.80 1.80
Your money instantly refundable if not 100% convinced GENERAL TOSHIBA 8N74104 152 1.38 SN74193 1-80 1.80
that this can be the turning point in your hobby or career SN74105 1.52 1.38 SN73194 2.00 1.80
ELECTRIC %o ‘éVKATT POWER | 5874107 0-43 0-38 8N74195 2-00 1.80
8N74109 1.06 0-93
TH9013P  £350 | Gniilo0 .99 0.5g SN74196 160 1.38
THE NATURAL WAY TO LEARN o RS IR ORIR o e
;2323 fa ‘1‘119‘01;1’ bell-zb 3574113 }gg (lng 8N74198 4.00 3.756
A Limited nutnber 8N7411 o o 8N74199 4.00 3.78
PA264 178 only
PA265 1-08 2 2
SNT4800N 1.10 SN74810N 1.10
UNEAR . |Sjsis  Ls sviadh i
8 10 SN74865N .
SPECIAL OFFER OF MULTITAPPED SIEMENS £p | SNT4840N 1.8 8N748140N 1.70
L.T. TRANSFORMERS VERY TN |SNTAGN 88 snziLoss 060
242 - 2 - by -
CONSERVATIVELY RATED Py 263 070 sN“Lg;g 0.60 SN“{:‘ZN 2.‘1,5
i 8N74L85 403 SNT4L7T4N  1.02
Gresham{gi 00,220 240V M Se C 291 SViN| S TAALSL 088 293 080 | gN74053N 110 SNT4LOIN  3.08
2 6A twice. 20V 5A twice. 15V 0-1A four TAA4SS 0-78 300 2:00
&mﬁ "C"7Core. Tabile Top connections 310 1-30 RCA
, carr. 75p.
S e ||| COCTIC ) I e
A twice. & : ] 5V 2 5A, Fitted with 18in remote control camera ’ g ;
23 9V 1A, 63V 2A. 145-0-145V 200M/A "C'’ : PLESSEY 435 078 |CA3000 238 183 CA3044V1142 117
Core. Table top connections £4-50, carr. ::\uga‘; nzt((]npchmenl. KRG 521 057 CASOOL 3'33 fg: CAS04O R 504108
L ——— » o 180 528 130 18 Lal
Pri. 200220240V _Sec. 2021-22.23-24 25V OMRON SL403D *~—1-50 530 495 1.50 1.24 2-92 241
BA, 20-21-22:23-24-25V 3 5A, 18-19-20-21- & SLO11C 1.70 570 2.60 | CA3006 3-47 2:86 2:34 1.93
2.3V 2A, 11-12-13-14-15-16V 0-5A twice ~ A.C. 240V Relays 2 pole 8L821C 2.60 700 350 | CA3007 3.28 3.00 1.96 1.82
100-0-100V 150M/A ""'C™" Core. T. Top con- % CO 5A contacts single i CA3008 198 1.64 2.28 1.88
nections. £8-50 carr. 75p P hole fixing size 1%z x 1%/, SL10IC 3,80 CIY] 445 | Ci30084 3.24 267 1
2 = 1%4n. 40p. P P 10p. BL702C 1.30  papi01 097 | ¢as0l0 0.56 o 78 143
Pri. 200-220-240V. Sec. tapped 6368-74V CA3010  0-56 0-47 1.80 1.48
34 and 6V 4. Open frame terminal block | OMAON 3 pote O 5A contacts smgle ofe DATA BHEETS TAD100 1974 | CA30104 0-69 0-57 0-52 0-43
connections £2-50 P P 50p. fixing size 1% x 17, x 1'/4n. 50p. P.P 10p. 174 TADI110 1974 | CA3011 © 0-02 0-78 1-19 0-98
Pri, 200-220-240V. Sec. 374043V 5A. 105V Octal plug in type relay. Perspex covered LA383' 11~11 %-00 43058 3-32 2:74
00M/A twice. Ol filled potted type. £8.00 2 pole CO 7A contacts size 2 x 1% x 1'/4n. g‘:gou 123 1276 CASOESADLBA 1-52
;‘”'2;;“2'202‘0\’ T op. PP 10 TAAGG1D 8132 TAA700 £3-60 | CA30LD 1:430 ¥is MM s
T 3 BV I 6A g . CA30154 1-82 1.50 CA3060BD
Ol filled potted type. &8 50. carr. 75p. 6V DC RELAYS [LAAG2LINER:08 TBAGS1 $169 | CAT0I oA Lot as OB 0 wee
Pri. 200-220-240V. Sec. tapped 30-57-5-115V 3 7A make contactors All TTL IC's may be mixed to qualifs-| CA30164 8-90 3-22 CA3060D 4.70 8.88
0-5A "C Core T. top connections. £2-00 size for quantity discounts. CA3018 0-88 0-72 CA3060E 2.74 2.26
P.P. 25p. 2 x 1% x 1in. $0p. (8P ;g.g Lc. gz{ge;s, fo2s caz0isa ‘1).%: s.gg CAB3062 2-27 245
: - PP 10p n T0-5 L.C. ers, £0- CA3019 0-04 078 CA3064 1-42 117
e e s v R R s e e £
Connactiona £3.75 Care T5p. PAINTON 12 WAY PLUGS AND B oWl [ch ey S s e o
Woden Pri. 220-240V. Sec. WV 2A fully SOCKETS 16 Pin Dual-in-Line I.C. Holders, £0-20 CA3022 1.61 1-83 CA3068 8.01 2.48
shrouded £1:50 P P 25p. Brand New. cr-m:sp-s mounting psgck;;. CAgozg i—gs i‘gg CA3070 2%5 1.78
Pri. 220-240V. Sec. tapped 612V 2A full shrouded piug. 3%p. complete. : CA3026 1-25 1.08 CA3071 2.01 1.85
et I S 1 TEEGIS  ipe| Gt oo i suin
Pri. 200-220-240V. Sec. t 31013V 7A 2 8 8 2 | ca3009 O 50 1.7 L
Open frame. T. top connections £2P.P 3p. PARMEKO HT TRANSFORMERS 8N7400 o;o o;s SNT7420 o-:s o~:2 32383& 8~g§ 088 Uas0TeATAG8 sls:gg
Pri. 220-240V. Sec. 24-50-24-5V 0-75A " C NEPTUNE OIL FILLED TYPE BN7401 0.20 0-18 BN7423 0-52 0-45 | CA3030 1.08 0-89 CA3078T 2.80 2-31
Core. T. top connections £1-50 PP 25p. PRl 230V. Sec. 350-0-350V  200M/A, 8;7482 g:gg 8‘}3 SN7425 ggg g;g CA3030A ;g; ;2{ CA3079 gg; 078
P 2002202480V Sec_ 11011V T76M/A | 6-4V 6A. 5V 3A Size 57, x 4% x din. 8N7403 .18 SN7426 0-32 0-28 | CA3033 292 241 CA3080 0-58 0-48
FE Sorer T wop Conmections 73p. P b 25p. J5.P P 50p : BN7404 0-22 0.18 BN7427 048 0-42 | CA30334 4:93 4.07 CA30804 1.90 167
Z tolh 8N7405 0-22 018 8N7428 0-50 0-41 | CA3035> 1.52 1.00 CA3081 1.80 1.48
Pri. 220-240V. Sec. 22V 0-9A 21V 0-06A C 8N7408 0-56 0-24 SN7430 0.20 0-18 | CA3035V11.52 1.26 CA3082 1.80 1-48
core T. top connections 7Sp. P P 25p. TUBULAR PAPER CAPACITORS 8N7407 0.56 0-48 SN7432 048 042 | CA3036 0.90 0-64 CA3083 1.36 1.12
40 _mtd. 150V d.c. wkg. 35p. P.P 10p SN7408 0.20 0-18 8N7433 0.71 0-62 | CA3037 1.68 1.39 CA3084 1.71 1.41
7:5 mid. 250V wkg. a.c. %p. PP. 10p 8N7409 0-20 0-18 8N7437 0.52 045 | CA3037A 2:60 2:14 CA3085 0.94 0-78
SAMSON ELECTRONICSLTD. § & mtd. 440 whg. ac” 50p. PP 10p¢ 8N7410 020 0.18 SN7438 0.8 0-45 | CA3038 2.60 814 CA3083A 1.44 1.10
310 CHAPEL STREET oot i S 7 Sl it shom wum bfolh ol bemdt oot dieg
7 42 0-36 BN74 .20 0-18 | CA3039 1.00 0-91 CA3086  0.46 0.38
NEWMARK SYNCHRONOUS 25;4}2- &:g 8-23 sN7441ANo o7 CA3040 %ga %373 CA3088E 1.38 1.51
MOTORS 4 - .76 0-72 | CA3041  1.30 1.07 CA3089E 2.18 1.80
LONDON, N.W.1 8N7417 0-45 0-40 SN7442 079 0-83 | CA3042 1.30 1.07 CA3090Q 4.70 3-88
20240V 50 cycles. 3W. 8 r.p.m. Overall 8N7420 020 0-18 SN7443 1.04 0-88 | CA3043 173 148 CA3091D 652 6-38
01-723 7851 01-262 5725 § size 2 x 2 x 2in S0p. PP 10p 8N7421 0.2 0-20 BN7444 1.04 0.88 | CA3044 142 117 CA3093E 1.36 1.12
w d
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LARGEST STOCKS

(SEMICONDUCTORS & COMPONENTS)

BRAND NEW

TRY US FOR ALL PROJECTS ADVERTISED IN THIS MAGAZINE

TRANSISTORS SCHOTTKY
2 P D 1 4270/ AF116 25 302 BF257 41 . ; P ‘1 0 ’ .
20305 Bp|aNaew  lsp|aNsl7z Gy AFLIT  soptboits  gop |BRas  4ep|onimeon 130 ANHEMOY 1R nmHN 1%
26306 80p| 2N2926 2N3174  2%p|AF118  §0p|BC304 43p | BF259 48D | aN74864N  1.10 SNT4LOZN  0.60 SNTIN03N 110
2G309 80pi, Green [12p|(2Nol7s  28p|AFI21  8p|BCS07  10p |BF261  283p| SNTdstoN  3.89 SN74L47N 215 SNT4S10N 110
263444 gbp|. Yellow ( 10p|2N5176  82p|AF124  4p |BC307A  10p|BF261 2145 | gnoqoiion  5.80 ANTAL7IN 108 38748208 110
2G340B  25p|,, Orange Y10p|2N5245  43p|AFI25 20p |BC307V1  10p | BF270 250 | gN74100N  0-54 SN74L93N  3.08 SN 110
ggg;} }gp é:ggog }:p 225}80 ggp AF126 19p | BC308 9p [BF271 21p kit —
b 5 p|2N5191 pl|AF127 20p |BC308A  9p|BF272 53
2G381 22p [2N3005 24| AF139 38p | BG3088 9p | BF273 u: SLIDER POTENTIOMETERS
2G417 20p | 2N 3390 AF170 26p | BC309 10p | BF274 £28p LOG. AND LIN.
2N109 49p (2N3391 0| AFR172 26p [ BC3094 10p | BF457 46p :
2N174  £1.40|2N33914 AF178 55p {BC309B  10p | BF458 57p | SINGLE GANGED 40p DOUBLE GANGED 60p
2N176 75p|2N3392 AF179 65p [ BC313 80p | BF459 57p
2N274 75p|2N3393 AF180 50p | BC327 24p [BFS21  22:10
N335 76D | 2N3394 40p | BC328 22p |BF821A 2230 DIODES & RECTIFIERS
2N351 95p | 2N3402 35p [ BC337 19p | BF828 92|y 0 5 BAXES 12 25,
2N376 £1|3N3403 41p|BC338  19p |BFsel  g7p|INO14 7o I8N Poobixie g :
2N384 93p|oN3404 78p | BCY 30 35p | BFS98 28D IN916 k] AALlY 10p BAX16 12ip 174p
2N388A 40p |2N3405 84p | BCY31 40p |[Brwi1o 8lp IN4007 20p AAL29 10p BAY18 174p 10p
2N 404 20p|2N3414 54p | BCY32 80p | BFW11 8lp IN4148 7 AAZ13 10p llAYfil 7ip 2239
2Niso TBaNuo  10pieNidl_—ah TMp|BCYS3  #p |BFWIs  7bp | Lhegi0 $BIGE AAZID L RAMES P 4
2N436A  76p|2N34l6 - lop|aN1s2 " Bdp s6p |BCY3:  gop | BFX13  gap|ioid, 30 AAZIT 1p BNIG0 ST 100
2N4374  80p[oN3417  21p|aN143  6dp 75 |BCY38  40p BFX20  osp|1silS  (fR pAMD AR iR RSP b4
2N491  £325|3N3s70  21.85|3N12 799 70p |[BCY39 £105p |[BFX30 260 |1oiay  18b DALy aoib 5 i 8
2N584 26p|2N3571  £1-12{3N153 74p 30p | BCY 4 50p [BFX37 800 | 15130 B BOE 14 10p
2N591  34p|2N3572  97p|3N1s4  74p 86p|BCY42  16p BFX4%  330|y1g13)  10p  BAI4l  321p b
2N696 16p/2N3702  10p|3N159 21 28p |BCY43  15p |BFX63 22448 | 1413} 1ep DAl 35ip 7
2N697  16p|2N3703  10p|3N187  £1.30 30p [BCYa8  21p |BFX68 80D | 1a090 79 BAls 124 BYZio 35 7
2N698 25p| 2N 3704 10p(3N200 2207 20p | BCY59 22p | BFX84 24D | 19904 S BALS gop BYZ11 32;" 6 10p
2N699 20p|2N3705  10p|3N201  £1.05 86p |BCY66  66p |BFX85 29D | 303 1o BAlb:  18ip  BYziz  30p  1ivaor 50
2N706 ~—10p|2N3706  90p 86p [BCY67  94p |BFX86  24p| 002 D cHW D : B J
2N7064  12p|2N3707  10p £1-25 | BCY70  17p |BFX87  £5p
2N708 18p|2N3708  70p 4p [BCY71  22p | BFX88  20p | MAINS TRANSFORMERS “VARKISHED
2N709 38p|2N3709 90p 18p { BCY72 18p | BFX 89 45p | 1 amp Charger. Sec. 0-3-3-9-18V (P. & I’ 224p.) £1-12
2N711  30p|2N3710  80p|40050 78p © 14p|BCYS7 2347 |{BFY10  85p | 2 amp Charger. Sec. 0-3:5-9-18V (DL & 1. 224p) gLt
2N718 21p|2N3711 90p| 40251 8lp 13p [BCY88  £2.40 | BFY1l 45p | 1 amp (Douglas) BIT103 Scc. tappings from 6V to 503 22-12
2ON718.1 0p | 2N3712 95p [ 40309 33p 12p [BCY8Y 80p |BFY17 90p | 2 amp (Douglas) MT104 Sec. tappings from 61" to S0V £3-10
2N720 50p|2N3713  £1.08|40310 50p 15p | BCZ10 86p |BFY18  5p | Post and packing 2op. o
2N721 B6p|2N3714  £1.15| 40360 46p 15p | BCZ11 50p |BFY19 25p | 6 amp (Douglas) MT107 Sec. tapping= from 61 to SOV £7-47
2N914 15p|2N3715  £1.28| 40361 lsp 18p | BD115 76p | BFY20  50p | L'oat and packing 37ip. -
9N916 17p|2N3716  £1-30| 40362 44p 21p |BD116 75p | BFY29 40p | Various other Transformers ranging from §4 tu 54 in stock.
2N918 80p[2N3773  £2.35 (40363~ ~—88p 11p | BD121 75p | BFY37 0,
2N919 20p[2N3774  £8-88(40389 46p 270 | D123 825 | BEYAL 233 TRIACS BRIDGE RECTIFIERS
2N929 14p|2N3775  £4-19 40394 56p 23p |BD124  60p [BFY43  62p|SCi1A 85p | 8C30h) el f] da LIW A PIV
IN930 14p [2N3776  £5-95|40395 50p 28p | BD130 57p |[BFY50  16p|8C41B 85p | ACI6D 90p | 1 lou 37p [4 o0 40p
2N1090  23p|2N3777  24-84 (40406 44p 15p | BD131 40p |BFY51  16p|SC4Il 2110 | 3C40D E1-25 | [y 140 57p |4 100 70p
2N1081  24p|2N3778  £2.25[40407 33p 20p | BD132 50p |BFY52  18p | SUS0D £1.90 | SC45D 150 | 7 D0 o 1a 00 80p
2N1131  20p|2N3779  £3.1540408 50p 30p |BD135  43p [BFY53  1bp | 10430 85p | 8CIGD 110} | g Plo a0 62
2N1132  20p|2N3780  £4-50| 40409 52 11p|BDI36  49p [BFY36  8dp | 40486 85p | 40429 Bop | 2 200 dlp| w00 80p
2N1184  £1.27|2N3781  £3.87(40410 58p 11p [ BD137 55p | BFY64 4lp | 0512 £1.53 | 40432 £1.837 1 2 400 46p |6 400 £1.10
2N1302  16p(2N3782  £8.37(40411 4200 15p [BD138  @3p |BFY75  40p
2N1303  16p|2N3789  21.78|40467a  69p 15p |BD139  7lp |BFY76  g£gp | Economy Range Triacs - DIACS
2N1304 20p[2N3790  £1.90|404654 e 44p 20p | BD140 83p |BFY77 g4p | TC4/10 (Presstit) 4 amp 100 PIV 85p MPT20 40p
2N1305 X é8p $4p |[BDY10 21.25 | BFY7S 36p | TU4/20 (Preasfit) 4 amp 200 P1V 75p 283 374
2N1306 879 39p |[BDY11 £1.50 | BFY90 gop | TC1/40 (l’reﬂaﬂ!) 4 amp 400 PIV 874 A 3740
2N1307 46p ' 24p [BDY17 2150 |BRY39  8¢p | BT2 DIAC 2lp § MITI 374p
e ditel Rl hiihr
D pBDY19 g1 g
IN1483 10638 ~_&1-10 S1p|BDYz20  gep|BSX20  4p P.E. SCORPIO IGNITION SYSTEM
o i T
2 P p|BDY60 9 2 P .
R Ios e 1o [Bpvey o |ssxer 34 COMPLETE KIT £10°00 P. & P. 50p
::iggé ;gp lgp BDY62  75p |BSX28 %gp
E '3 18p |BF115 23p | BSX29 »
2N16711 13p 149 |BDI17  4ap|BSX30 68y SUB-MIN ELECTROLYTIC
2N1701 . 20p 13p | BF119 58p | BEX59 78p | Axial Lead 6p each
2N1702  £2.15 2N38364  16p| AC127 20p 14p (BF121 26p | BSX60 54p dlues(ukl\) 0-84/64; 1/40; 14 HIE T I 1
2N1711 17p[2N3858 16p| AC128 20p 11p | BF123 27p | BBX 61 42p t) 4/ 4/ 140 10/16; H 645 25,64
9N1893  34p|2N38584  16p|ACI4lK 18p (BF125 95p |B8X76  18p 10 B 40/11655 50/1 BCINLE
2N2102 30p|2N3859 18p| ACI42K  2Bp 11p | BF127 27p |B8X77 20p 80/1" 80/‘ 100/64; /10;200"4;1
SN21ds  gop|aNsme0.  lep|Aciey 17 1op[BF1os  sep(bawro 35| THYR
2N | 2N P 18p | BF153 29p [ BEW70 P
ON2192  40p|2N3866 22p 13p | BF154 16p |Bsy24  20p P[’\l"vso IS,Z;OEBJ 300 400 pALICLARDEC T80
ON21924  40p|2N387T ACI33K 98P 11p | BF138 1A 250 2710 37ip 405 47)p | M/FOILCAPACITORS
2N2193  40p|2N3877A : 20p 13p | BF159 o 40 43p Ssp | aop | 001,002 (041 0047, 3p; 0-008,
2N2193A  42p{2N3878  £1.82| AC1T 18p 11p | BF160 " s7p o2ip #4119, | O°1.4pea
ON2194  27p|2N3879 1. 76K 20p 10p | BF161 T ossue 5 PIv 88p o onas, 003, bp ench,
2N2194A  30p|2N3900 20p 10p | BF163 o EXCKo q 9p
2N2195  37p|2N39004 S1MRCISSK  98p 9@UBF166 SRR I 759 2N3525 119
INILOIA  18p|aNGO0L SEDIACYIT 25 9BF167 at 85p.i 2N44id 6191 14p
9N2218A p|2N3: p|ACY1®  1Bp : - 2l
2N2219  20p|2N3904  17p|ACY19  20p VEROBOARD o153 01 N 25p
20p[2N3905  21p|ACY20 20p Matrix  Matrix
20p|2N3906  20p ACY2] 18p 25p | BF179 2in X 33in 17p 23p | WIRE-WOUND RESISTORS
2N2221 20p|2N4036 40p(ACY22 13p 1lp | BF18¢ 2¢in X bin 25p 2bp 25 watt $% (ip to 270 ohns
2N2221A  22p|2N4037 86p|ACY28 18p 10p | BF181 3in X 3iin 25p 25p “only), 7.
2N2222 20p | 2N4058 12p| ACY30 42p 1ip | BF182 3fin x Jin 30p 20p 3 watt 5% (up to 8 2k only), 9p.
2N2222A  26p|2N4059  90p|ACY39  55p 10p | BF183 5in x 17in (plain)  83p  — 10 watt 5% (np to 2ok only),
oN2368  1lp[2N4060  1lp|aCyd0  1%p 9p | BF184 Vero Pins (bag of ), 20p. 100, '
2N2369 12p ?glgg 11p | ACK 41 17 10p | BF185 vero cutter, 4bp: Pin insertion
SRR RoEtre  PERRR F Ao e Tools (1 aml 0:13 watrix) at 55p. POTENTIOMETERS
o Carbon:
2N2647  £1.20|2N4303 82p|AD140 48p 12p [ BF196 ’ less wwiteh
3N2711  1pp|2N4913  80p]AD1s2  80p 14p | BF197 2 OPTOELECTRONICS o O e e D
2N2712  12p|2N4914  87p|AD1438  48p 16p | BF198 : MINITRON 3015F 7-SEGMENT | Wire-wound Pots (3W), 38p.
2N2713 17p|2N 4915 85p| AD14oV 88p 80 | BF199 2 ICATOR (SEE P.E. MARCH Twin Ganged Stereo "Pota Log.
2N2714  17p|2N4916  1lp/AD14OV 2123 9p | BF200 35p |C428 22 | and Lin., 40p. )
aN2904  18p|2N4917  17p|ADIS0  e3p 9P | ppuue)  14p |CAM 26D | GNP-7AH COLD CATHODE
ON2904A  gbp|oNidl8  80p AD161  37p 20p |y iioy 1gp|DAONL 5P| NIDE.VIEW NIXIE TUBES 75. | PRESETS (CARBON)
4 P(2N4919  53p|AD162,  87p 18p o P} D4ON3 620! T1L-209 RED LIGHT EMITT- | 0.1 watt
2N2005  25p|2N4920  60p|ADI6I }PR £3p |BF237 22p |GET11]1  46P| [NG DIODE (TEXAS INST.) 350 | oo watt e
2N2905A  93p|2N4921  50p|ADI62 69p 9p | BF238 22p [GET113  20p iahW ot iy
M oN2906  18p|2N4922  B55piADZI1  £1-50 9p | BF244 16p JEET114  20p RESISTORS
2N29064 2N4923 60| 7, d 18p | pr245 ET11S  50p BARGAIN PACK
20,N4026  gop| D72 2178 20p 389 |GETit  36p | Carbon Film
agye{ WN2907 18p | 5N 4927 21| AF106 2 18p |BF246 430 |GET120  25p | § watt 5%. lp. IW & §W are SPECIAL OFFER £1°45
Je2N29074  25ploN4928  21.80| AF109R  40p 23p | BF247 49D (GET535  20p |} watt 5%, lp. E24 series. \Dlsl} 0
wa 1ToN2913 75p/aN4929  £2.28| AF1L4 25p | 300 24p | BF254 14p [GET536  20p |} watt 5%, 1ip. §W.1W, 8 oW apie2 f Pr
o W Matching charge (audio transistors ouly), 15p extra per pair. §w M/O 2% 4p. are E12 series. BFu25J
Post & Packing 13p per order. Europe 25p. Commonwealth (Air) Letter 65p (Min.). Parcel £1-69 (Min.). | 1 watt 10%, 2{p. BCI?“‘
Prices subject to alteration without prior notice. 2 watt 10%, 6p. 2N 4288
] r mprehensive Price
CALLERS WELCOME A, MARSHALL & SON  fui'sforcom MON-FRI 9-5.30
Tel. 01-452 0161/2/3
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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RADIO CIRCUITS
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MULLARD BOOKS ON
ELECTRONICS

SECOND EDITION!

TRANSISTOR
AUDIO AND

The continuing demand for the Mullard book
‘“Transistor Audio and Radio Circuits’’ has
made a second edition necessary. The new
edition incorporates new circuits taking
advantage of developments that have
occurred since the first edition was published
in 1969. In particular, new high-quality audio
amplifiers, and amplifiers and a radio receiver
using integrated circuits, have been added.

Contents

Silicon and germanium transistors - Basic
h.f.circuits - Basic a.f. circuits -
Radiograms, record players and portable
radios - Tape recorders — A.f. amplifiers for
carradio - High quality audio equipment
High quality f.m. tuners - Loudspeakers —
Test Equipment.

Size 84" x6' clotf bound. comprising 283
pages, illustrated.

£1.80 + 15p P&P

FIELD EFFECT
TRANSISTORS

Field-effect transistors have outstanding
advantages over other transistorsin many
applications. This book describes the
construction, properties and typical
applications of the FET. It explains the
nature of the two main types - the junction
FET and the insulated gate FET (usually a
MOS FET). Circuit theory is examined fully,
and full practical detailsaregiven.
Contents

Introductory Survey, terminology — Junction
FET - Insulated gate MOS FET - Electrical
properties of FETs - Applications, including
basic circuits, amplifiers, matching
networks, radiation detectors, switching
circuits, d.c. amplifier, multivibrator, mixer,
oscillator.

Size 84" x6" cloth bound, comprising 132
pages, illustrated.

£1.80 + 15p P&P

HOW TO GET YOUR COPY

From your local bookseller or cash with
order plus postage and packing from:

Selray Book Company Limited, 60 Hayes Hill,
Hayes, Bromley, Kent BR2 7THP.

Or send for full list of Mullard titles from
Dept. CIH, Myllard Limited, New Road,
Mitcham, Surrey CR4 4XY.

Mmi8

PHOTOELECTRIC KIT

CONTENTS. 2 P.C. Chassis Ihnaul\ Chenicals, Giching Manual, Infra-Red Photo-
transistor, Latching Relay, - Dioder, Resistors, Gain Controi, Ternninal
Block, Elegant Casc, Screws, ete. in fact ) thing you neeil to build a Steady-Light
Photo-8witch/Counter/ Bingiar Alarm, ete. (Project No. 1} which can be wodified for
modulated-light operation.

PHOTOELECTRIC KIT

M.@ﬁ £2-60
—e Postage anl Pack. 1op (U.K.)
PHOTOELECTRIC | [ Counnonwealth

SURFACE MAIL 25p
AIR MAIL £140
Anstralia, New Zealand.

S, Africa, Canada and U.8.A.
Also Essential Data Circuits
and Plans for Building
10 Advanced Designs

BURGL AR ALARM
(wvisiaLe peam Tree)| ]H]E

r"’"L;

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: | Invisible- Beam Piojector and L
Photocell Receiver (as illuatrateid). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks. Inufra-red flter, pro-
jector lamp holder, building plans, etc Price £1-25. Postage anel Pack. 10p (U.K.).
Commeonwealth: Surface Mail 20p; Air Mail 30p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, ete.

]}"drlce‘:!l -88. Postage and Pack. 13p (U.K.). Commonwealth: Surface Mail ‘Op, Air
ail £1-15.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-bean, Relay-less, Steady-light I'hote-Switch, Burglar Alarii, Door
Opener, Counter, etc., for the Expernneﬂlel

CONTENTS: Infra- Re‘l Sensitive Phototransistor, 3 Transistors. Chassis, Plastic Case,
Resistors, Bcrews, etc. Full Size Plans, Inatructions, Data Sheet *'10 Advanced Photo-
electric Designs’.

Price £1-25. Poslage and Pack. 10p (U.K.). Comonwealth 20p; Aitmail 50p

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lanipholder, Bracket, Plans, ete. 1 verything
(except plywood) to build | miniature invisible beam projeetor and photocell receiver
for use with Junior Photoelectric Kit.

Price 78p. Post and Pack. 10p (U.K.). Commons eaith: Surface Ml 20p; Air Mail 208

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send S.A.E. for full details, a brief description of all Kits and Projects

B.H. COMPONENT FACTORS LIMITED

POLYESTER CAPACITORS MULLARD C280 250V
#F:0-01,0-015,0-022, 0033, 0-047, 3p each; 0:068,0:1, 0-15, 4p each; 0-22, S5p;
0-33,7p; 047, Bp 0-68, IOp,l 0, 13p; 15, 10p,11,1]

MULLARD POLYESTER CAPACITORS €296 SERIES
06:)7V6(“F0)6°°I 000|5 0022, 2p; 0:047, 0-068, 3p; 015, 0-22, 4p; 0-33, 5p;
400V: (LLF)OOOI OOOIS 00022, 0-0033, 0-01, 2p; 0-015, 0-033, Ip; 0:068, 4p.

MINIATURE ELECTROLYTIC MULLARD C426 SERIES (5p each)
{uF{V) 0-64/64, 1-6/25, 4/47, 8/40, 10/40, 10/64, 16/40, 20/64, 25/25, 32/10,
40/16, 64/10, BO/16, 80/25, 100/6-4, 125/16, 200/6°4,200/10, 320/6-4, 125/10.
MULLARD C437: (uF/V) 64/64 9p; 160/25, 9p, 160/40, 11p; 640/6-4, 9p;
I600/64 I4p.
ECTROLYTIC CAPACITORS. Tubular and large

(uF/V) 15/50 3p; 4/10, 10/25, 16/15, 20/25, 25/15, 25/25, 40/6, 64/IO 200/6,
250/10, Jp, I0/6 IO/SO 25/50, 32/50, 50/10, 64/25, 100/25, 5p; 50/50, 64/40,
250/15, , 6p; 100/50, 250/25, 400/10, 500/10, 500/12, 640/10, IOOO/6
8p; 500/15 |0p 500/50, 12 00/12, 10 00/25, 2,000/12, 2,500/12, 15p;
1.000/59, 2500/50, 55p; 3000/50 65p;

CERAMIC PLATE CAPACITORS
750V: (pF) 5, 10, 25, 40, 70, 220, 2ip; (uF/V) 0:0047/30, 0-01/350, 2p;
0-047/30, 3p; 0-1/30, 4p, 0- IIIOO 5p 22pF - 1000pF 50V, E12 Series; 1500pF-
0-022u:F 50V, E6 Series 2p each.

5CE‘ARBON FILM RESISTORS W 5%, 10 ohms—2-2M, Ip each, or 100 for
P.

SPECIAL RESISTOR KITS (4W 5% CARBON FILM)
12 Kit: IOofeach El2 value, IOohms—!M atotal of6|0 ﬂ. 80 nct

'VEROBOARD 0.1 4001

24 x 5in 25p IN4002 ELECTRONIC PIANO

2} x 3}in 23p I7p IN4003 W _RESISTOR KIT

3} x Sin 29p 30p IN4004 ‘*I'QTAL OF 1050 £5
x 34in 25p 25p IN9I4 Oth ilable at

2% % Tin2for 126 129 ul9l4 QA FUS EHLIOE

2i x 5in {plain) — 12p leYovd] bulk buy prlce?

24 x3in (plain) — 1p OC75 Please send for list

5x 3in (plain) —  20p ocs3 J 18p

Insertion tool 54p - 54p TunnelfDiodesIN3717 £1; TD715, TD716 50p

Track cutter 40p

Pins, pkt. 25 aﬂ 3 core circ. mains cable White, 3 yds. 24p
e RF Chokes (uH) 0:22,2:2, 12,22 . 8p
3 pi N Flug : PVC wire 7/0076, 5 x 10yd ........ 30p
Skt., 10p. 5 pin DIN Piug, = PVC wire 14/0076,5 x 10yd .
180°, 15p; Skt., 12p., Tran- Neon bulb 80V wire ended .. . 5 for Ig

sistor Equiv. Book, 40p. Min. push button, push to make ... D

Sc’reenedqwire 5p yd. Tw?n. Mains transformer 32-0-32 at [50mA . SOp'
screened wire 9p yd. Stereo
s.c. wire 9p yd. Quad C.W.O.only. P. & P. 10p on orders below £5.
screened wire 19p yd. Discount: £10—10%, £20—15

Dept. P.E, 6|, CHEDDINGTON ROAD, PITSTONE
Near LEIGHTON BUZZARD, BEDS, LU7 9AQ
Tel.: Cheddington 668446 §TD. (0196)
Inquiries—S. A E. Catalogue 5p. Callers please phone first.
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solld state
audio amplifier. Brand
new componenta
throughout, 5 silicon
trapeistors plus 2
power output transise
tors in push-pull. Full
wave rectification.
Output approx. 13W
r.m.s. into 8 ohm.
Frequency  response
12Hz—30KHz + 3db.
Fully int d pre-

4-3PEED RECORD PLAYER BARGAINS
Mains modsels, All brand new in maker’s packing,
LATEST B.S.R. C109/C120 4-8PEED AUTOCHANGER.
With 1atest mono compatible cartridge £8-97. Carr. 50p.
With stereo cartridge £7-97, Carr. 50p.

SPECIAL BARGAIN OFFER!

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge ''Colorcoat’
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2600, 3000, 3500, 5100,
8P25 Il and III, BL63B, ATE0, etc., or B.B.R. C109,
C128, A2], etc. Black leatherette ﬂnlsh Slze lQNn x
14}in x 3}in high (approx. 7¢in

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

smoked u}:yllc Ccover). N 0 w 6 N L Y £4 50

35p.

amplifier stage with
separate Volume, Bass boost and Treble cut controls.
Buitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Bensitivity approx. 40mV for full
output. Bupplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall size
8In high x 6in wide X 7{in deep. A.C. 200/250V.

PRICE £10-50 *,: %

25p.

DE LUXE STEREO AMPLIFIER

A.c, maina
200-240 volta,
Using heavy

LATEST ACOS GP91/18C Mono Compatible Cartridge with
tfo stylus for LP/EP/78. Universal mounting bracket.
£21-50.P. & P. 8o
SONOTONE §TAHC COMPATIBLE STEREQ CARTRIDGE
T/0 stylus. Diamond Stereo LP and Bapphire 78. ONLY
22 . & P. 10p. Also available fitted with twin
Dinmnnd T/O stylus for Stereo LP. £3. P. & P.10p.
LATEST RONETTE T/O Stereo Compatible Clr(ﬂd‘! for
EP/LP/8tereo/78. £1-63. P. & P. 10p.
LATEST ROKETTE T/0 lono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
£1-50. P.& P.10p

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. S8eparate Baes, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker.Bize 7in. w. x 3d. x 6 h. Ready built and tested.
PRICE £395. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE £5-25. P. & P. 50p.
DE LUXE QUALITY PORTABLE R/P CABINET MK I
Uncut motor board size 14} x 12in., clearance 2in. below,
5iin. above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P25). 8ize 18X 15x8in. PRICE £24-75. P. & P. 50p.

duty fully
isolated
mains trans-
former with
fuli wave
rectification
\r giving ade-
quate emoothing
with negligible hum.
Valve line up:—2x
ECL86 Triode Pentodes.
1xEZ80 as rectifier. Two dual potenti: s are

provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate '‘halance*’ control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 11in. w x 4in. x.
Overall height including valves 5in. Ready built and
tested to a bigh standard. Price £8-92. P. & P. 46p.

NEW! POWER SUPPLY UNIT

200/240V A.C. Input. Four switched fully smoothed D.C.
outputa giving 6V and 74V and 9V and 12V at 1 amp
continuous {1} amp Intermittent).

Fitted insulated output terminals and pilot lamp !ndlcator
Hammer finish metal case, overall size 6 x 3} 23"

Suitable for Transistor Radios, Tape Recnrderu.
Amplifiers, etc., etc. Ready built and tested.
P. & P.

PRICE £4:50 7

BLACK ANODISED 16¢. ALUMINIUM HEAT SINKS.
For TO3, complete with mica’s and bushes. Size 2}in x
3in approx. 28p pair, P. & P. 5p.

LIMITED NUMBER! COILED SPRING BACK TELE-
PHONE CABLE. Closed approx. 107, extends to 36°.
4 core or 6 core. 85p each. P. & P. 8p. 5 or more post free.

SPECIAL OFFER! MAINS TRANSFORMER. 200/240V
A.C. input. 353V at 1} amp A.C. output. Overall size
23" x 24" x 3" approx. Suitable for drop through or
vertical mounting. #0p. P. & P. 30p.

BRAND NEW MULTI-RATIO MAINS BFORMERS.
Glving 13 alternatives. Primary: 0-210-240V, Secon-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps
full wave. 8ize 3inl, x 3}inW x 3inD. Price £1-85.
P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. Bec. 9-0-9 at 500mA. 85p. P. & P. 13p.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 85p. P. & P. 13p.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. £1-45. P. & P. 30p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor eqnlpment 9.18V. Battery or from H.T.
line V. Fregq PO 15Hz-25KHz.
Galn 26dB Bolid enclplulnlon aize 1§ x 1} x §in.
Brand new — complete with instructions. Price
88p. P. & P.13p.

SPECIAL OFFER!!
HI-Fl LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. 8ize 164in high
x104in  widev 51" deep. Fitted with E.M.I.
Ceramic Magnet 13in x8in bass unit, two H.F.
tweeter unite and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price £8°40 .. o,

CABINET AVAILABLE SEPARATELY
24°50. Carr. 60p.
Also available in 8 ohm with EMI 13in x 8in. baas
apeaker with parasitic tweeter. £8-50. Carr. 65p.

LOUDSPEAKER BARGAINS

5in 3 ohm £1-05, P. & P. 15p. 7 X 4in30ohm £21-15, P. & P,
20p. 10 X 8in 3 or 15 ohm £1-90, P. & T. 30p. E.M.I,
8x5in 3 ohm with high flux magnet £1-62, P. & P. 20p.
E.M.I. 134 x 8in with high flux ceramic magnet 3, 8,
or 15 ohin £3-20. P. & P. 30p. E.M.I. 13x8in, 3 or
8 or 15 ohm with two inbuilt tweetera and crossover net-
work 24-20. P. & P. 30p. EM.I. 13"x 8" twin cone
{paraatatic tweeter) 8 ohm 42-25. P. & P, 30p.

BRAND NEW. 12in 15w H/D Bpeakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £8-75.
Guitar models: 25w £6-75. 35w 28-50. P. & P. 38p each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE

LOUDSPEAKERS. With large
ceramic magnet and piasticised
coune surround. 8 ohm impedance.

£23.75. P. & P. 25p.

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 ohm, £2-20, P. & P, 30p.
35 ohm SPEAKERS 3". ONLY 83p. P. & P.13p
“POLY PLANAR"” WAFER-TYPE, WIDE BANGE
ELECTRO-DYNAMIC SPEAKER
B8ize 11%in x 14Kin x 1 %in deep. Weight 190z.
Power bandling 20W r.m.s. (40W peak). Impedance
8 ohm only. Response 40Hz-20kHz. Can be mounted
on ceillngs, walls, doors, under tables, etc., and used with
or without baffle. S8end 8.A.E. for full details. Only
£5-95 each. P. & P, 25p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 84 in. wide. Usually £1'76 yd., our price 78p yd.
length. P. & P.156p per yd. (min. 1 yd.). 8.A.E. for
samples.

HI-FI STEREO HEADPHONES

Adj d with comfortable flexifoam ear-

HANDBOOK OF TRANSISTOR
EQUIVALENTS and SUBSTITUTES
A must for servicemen and home con-
structors. Including many 1000's of British,

U.S.A., European and Japanese transistors.
ONLY 40p. Post 5p.

muffs. ered and Atted with standard stereo tin jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohmas. Easily converted for mono. PRICE
2298, P. & P.15p.

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE £1-05.P. & P. 8p.

MODEL WITH

NEW FURTHER IMPROVED
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH

COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EV EASIER CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses
14 transistors including Silicon Trapasistors in the first
five stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to modify to Buit magnetic cartridge—instructions
included). Output stage for any speakers from 6 to 15
ohma. Compact design, all parts supplied iucluding
drilled metal work, high quality ready drilled flbre
glass printed circuit board, smart brushed anodised
aluminium front panel with matching knobs, wire, solder,
nuts, bolts—no extras to buy. Simple step by step
instructions enable any conatructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.m,s. per channel into 6§ ohmsa. Frequency response + 3dB
12-30,000Hz. Senslitivity better than 80mV into 1M ().
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 require-
ments 35V at 1:0 amp. Overall size—12" wide x 8" deep
x 23 high.
Fully de'.alled 7-page construction manual and parts list
free with kit or send 18p plus large 8.A.E.
PRICES AMPLIFIER KIT, 21050 P. & P. 15p.
(Magnetic input components 30p extra)
POWER PACK KIT, P. & P. 30p.
CABINET, P. & P 30p.
(Post Free if all unita purchased at same time). Full after
sales service. Also available ready built and tested,
220-50. Post Free.
Note: ThAe above amplifier is suitable for feeding two
mono gources into inputs (e.g. mike, radio, twin record
decks, ete.) and will then provide mizing and fading
Saeilities for medium powered Hi-Fi Discothegque uge, elec.

3-VALVE AUDIO

AMPLIFIER HA34 ME DI
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chaasis, size 7¢{in w. < 4in. d. x
43in. b. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm
speaker. Separate voiume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4§ watts. Front
panel can be detached and leads extended for remote
mounting of controla. Complete with knobs, valves, etc.,
wired and tested for only £4-85. P. & P. 35p

HSL “FOUR” AMPLIFIER KIT. Simllar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. £24-10. P. & P. 40p.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated maina transformer, rectifier and ECLB2 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls. Chassis size only 7in. wide » Jin. deep ¥
6in. high overall. AC mainas 200/240V. Supplied absolutely
Brand New, completely wired and tested with good

quality output transformer.
OUR ROCK BOTTOM £2.75 P. &P,
BARGAINIPRICE 36p
10/14 WATT HI-FI AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Beparate
inputs for mike and
gram allow records
and announcements
to foilow each other.
Fully shrouded section wound output transformer to

match 3-150 speaker and 2 independent volume controls,
and bass and treble controla are provided giving

CENTRE ZERO MINIATURE MOVING COIL METER.
100u2A for balance or tuning. Approx. size lin x lin
x }in. Limited number 75p. P. & P 10p.

good lift and cut. Valve line-up 2 ELE4s, ECC83, EF86 and
EZ80 rectifier. 8imple instructien booklet 13p (Free with
parts). All parts soid separately. ONLY £7-97. P. & P. 55p.

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.

HARVERSON SURPLUS CO. LTD.
{70 HIGH ST., MERTON, LONDON, S.W.19 e 01-540 3985

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.

4 X} i VERS! ERS
e et Jrom South Wimbiedon SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES Fa i axe e 0RO
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inclair Project 60
Stereo 60

~ treble + volume « balance »

Sl

on rad wx  spu %3
4
5

+

pre-amplifier/control unit

Built and
tested
post free

£9.98

The versatility of Project 60 high-fidelity modules is well demonstrated in
this excellent unit. It provides the facilities essential to good stereo and will
enhance the quality of any system it is used with, whether Project 60 or any
any othertop line power amplifiers. Compact, yet robustly constructed, the
unit is easily panel mounted and will operate satisfactorily from 18 to 35
volts supply. Silicon epitaxial transistors are used throughout to achieve a
very high signal to noise ratio with excellent separation between channels.
Distortion at maximum output is barely 0-02% with magnetic p.u. input.
Accurate equalisation is provided for all inputs, which are selected by push
buttons. For maximum effectiveness, the Sinclair A.F.U. is recommended
for use with the Stereo 60 pre-amp/contro! unit. A comprehensive manual
supplied with Project 60 modules makes installing and connecting easy
and ensures best possible regults from your system.

SPECIFICATIONS

input sensitivities: Radio—up to 3mV.
Mag. p.u. 3mV correct to R.LAA. curve
+1dB, 20 to 25,000 Hz. Ceramic p.u.—up
to 3mV; Aux — up to 3mV. Qutput: 250mV
Signal to noise ratio: better than 70dB.
Channel matching: within 1dB.

Tone controls: TREBLE +12 to —12dB
at 10KHz: BASS +12 to —12dB at 100Hz.
Front panel: brushed aluminium with black
knobs and controls.

Size: 66 x 40x 207mm.,

SU pel‘ IC-1 2 ::tgehg;?;:filt; i:r:::lifier Project 605

sistor circuit contained within a 18 lead DIL

{
package, and the finned heat sink is sufficient for . w——— |
all requirements. The Super 1C.12 is compatibie L““‘. H
with Project 60 modules which would be used |
with the Z.60 and Z.30 amplifiers. Complete with The easy Way ‘ r
free manual and printed circuit board to b uy a nd i
SPECIFICATIONS bUI|.d e
Output power: 6 watts RMS continuous (12 PrOJeCt 60

watts peak). 6—8Q. Frequency Response: 5Hz
to 100KHz+-1dB. Total Harmonic Oistortion:

Project 605 is one pack containing: one PZ5,

Having introduced Integrated Circuits to hi-fi
constructors with the 1C.10, the first ime an IC
had ever been made available for such purposes,
we have followed it with an even more efficient
version, the Super }C.12, a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidelity amplifier for use
with pick-up. F.M. radio or small P.A. setup. etc

Less than 1%. (Typical 0-1%) at all output
powers and frequencies in the audio band (28V)
Load Impedance: 3 to 15 ohms. Input Im-
pedance: 250 Kohms nominal. Power Gain:
90dB (1.000.000.000 times) after feedback
Supply Voltage: 6 to 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22 x45x28mm in-
cluding pins and heat sink

Manual available separately 15p post free,

With FREE printed circuit
board and 40 page manual.

two Z30's. one Stergo 60 and one Masterlink
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
little chips to plug straight on to the modules
Thus all soldering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting

Complete Project 605 pack with

comprehensive manual, post free £2 9 . 9 5

The free 40 page manual supplied, details many £ hi d t bl

other applications which this remarkable 1C. £2.98 rostiree wv:"mh;glIr:gﬁ;;li‘;::e,eooa,-:ﬁm:,;.&;‘:‘[":Eiag

make possible. It is the equivalent of a 22 tran- 10 solder.

] - IfR
Sinclalr Radionics Ltd, London Road, St. Ives,
EII I II Huntingdonshire PE17 4HJ. Tel: St. Ives 64311
Y
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Z. 3 O & Z . 5 O pOWe r a m pl ifi e rS Built, tested and guaranteed with circuits and instructions manual. 2.30 £4.48 2.50 £5.48
P e ) M

The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur-
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (8Q})
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend
on personal preference, but they are the same size and are intended for use principally with other units
in the Project 60 range. Therr performance and design are such, however, that Z.50s and Z.30 may
be used in a far widerrange of applications. R
SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).— Power Outputs:
Z.30 15 watts R.M.S. into 8 ohms using 35 volts : 20 watts R.M.S.into 3 ohms using 30 volts.

Z.50 40 watts R.M.S. into 3 ohms using 40 volts : 30 watts R.M.S. into 8 ohms using 50 volts.

Frequency response: 30 to 300.000Hz + 1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 260mV into 100 Kohms (for 15w 1nto 8Q). For speakers from 3to 15
ohmsimpedance. Size:14x80x 57mm.

PI'OjeCt 60 Ste reo F . M. TU ner Budt and tested. Post free. £25

The phase lock loop principle was used for receiving signals from space craft because of its vastly

improved signal to notse ratio. Nogv. Sinclair have applied the principle to an F.M. tuner with fan-

tastically good results. Other advaed features include varicap diode tuning, printed circuit coils, an

I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between - @ .
stations. In terms of high fidelity this tuner has a lowdr level of distortion than any other tuner we i Bt
know. Stereo broadcasts are received automatically. a panel indicator lighting up as the stereo signal

1s tuned in. Thts tuner can also be used to advantage with most other high fidelity systems.

SPECIFICATIONS—Number of transistors: 16 plus 20in I.C. Tuning range: 87.5 to 108MHz. Sensitivity:

7RV for lock-1n over full deviation. Squelch level: Typically 20uV. Signal to noise ratio: >65dB. Audio

frequency response: 10Hz — 15KHz (£ 1dB). Total harmonic distortion: 0.15% for 30% modulation.

Stereo decoder operating level: 2j1V. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. maximum
Operating voltage: 25-30VDC. Indicators: Stereo on ; tuning. Size: 93 x 40x 207mm. .
*

A-F.U. High & LOW PaSS Filter Unit Built, tested and guaranteed. £5.98

For use between Stereo 60 unit and two Z.30s or Z.50s. The unitis very easily mounted and is unigue
in that the cut-off frequencies are continuously variable. As attenuation in the rejected band is rapid

(12dB/octave). there is less loss of the wanted signal than has previously been possible. Amplitude ﬁ* i L
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system. . « .
There are two filter sections — rumble (high pass) and scratch (low pass). H.F. cut-off (—3dB) ° P % '

variable from 28KHz to 5KHz. L.F. cut-off (—3dB) variaple from 25Hz to 100Hz. Distortion at 1KHz -
(35V! supply) 0.02% at rated output. Operating voltage from 15 to 35V. Current 3mA. Size:

$
4

66 x 40 x 30mm. o e
Power Supply Units ,
Designed specifically for use with the Project 60 PZ.5 30 volts unstabilised £4.98 ..
system of your choice. Use PZ.5 for normal Z.30 PZ.8 35 volts stabilised  £7.98
assemblies and PZ.6 or PZ.8 where a stabilised supply PZ.845 volts stabilised
is essential (/ess mains transformer) £7.98
. PZ.8 mains transformer £5.98
Typical Project 60 applications
syste 4 The Unitstouse together with Units cost
Simple battery Z.30 Crystal P.U.. 12V battery £4.48
record player volume control, etc. G
Mains powered record Z.30,P2.5 Crystalorceramic P.U.  £9.45 3 ml‘llm?';ﬁﬂﬁeo'eo T o e G U
: u
player volume controi. etc. Sinclair Radiorics Lid., you sre dissatisfied with 1t, your
- - ill be refunded . Many Sinclai inted
“12W. RMS continuous 2xZ.30s, Stereo  Crystal. ceramicormag  £23.90 Stockusts ais0 offet s eomo Ouarahtes i1 C0-Opershon with
sine wave stereo amp. for ~ 60; PZ.5 P.U..F.M.Tuner, etc. Sinclair Radionics Ltd.

average needs Each Project 80 module i3 tested betore leaving our factory

and 13 Quarenteed to work perfectly. Should any defect anse

h 1n normal use. we will service it at once and without any
2_5W. RMS continuous 2xZ.30s, Stereo High qualityceramicor  £26.90 EhargeTo o llieornsalathmIee o SRt iReldate
sine wave stereo amp. 60;PZ.6 magnetic P.U.. F.M. of purchase. Outside this period of guarantee & small charge
using low efficiency (high Tuner, Tape Deck, etc. (typically £1.00) will be made. No charge is made for
performance) speakers postage by surface mail. Air Mail 1s charged st cost.
80W. (3 ohms) RMS 2xZ.50s, Stereo Asabove £34.88
continuous sine wave de 60;PZ.8, mains
luxe stereo amplifier. (B0OW. transformer SINCLAIR RADIONICS, ST IVES. HUNTINGDONSHIRE PE173
RMSinto 8 ohms) Pl d

N - . ease sen
Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers. £19.43 Fonciose cash Jcheauslmoney order.
transformer . etc.. controls

F.M. Stereo Tuner {£25) & A.F.U. {£5.98) may be added as required. Name

-

sirncl=ir- —
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YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAGE DEPGT
KEMPSTON HARDWICK

BEDFORD

RESISTORS
W lskra high stability carbon film—very low noise—capless construction.

+W  Mullaid carbon film—very small body size 7:5 x 2:5mm.
1W 2%, ELECTROSIL TR5
Power Values Price
watts Tolerance ge available 1-99 100 4+
¥ 5% 470-22MQ €24 [ 0-8p
+ 10%, 3-3Mq-IoMQ E12 Ip 0-8p
] 2% 1oQ-1MqQ €24 35p 3p
+ IO“/, 19- 39Q El2 ip 0-8p
¥ 470-1MQ Ei2 Ip 0-8p
4 I()°/° 10-10Q El2 6p 55p

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK

0-5 watt 5%, Iskra resistors 5 off each value 470 to IMQ.
€12 pack 325 resistors £2.40. E24 pack 650 resistors £€4-70.

POTENTIOMETERS
Carbon track 5kQ to 2M{Q1, log or linear (log W, lin §W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

KNOB FOR ABOVE 12p.
FRONT PANEL 65p.

18 Gauge panel 12in x 4in with slots cut for use

100, 250, 500Q and decades to SM{}. Horizontal or vertical P.C,
ing {01 matrix).
Sub-miniature 0-1W, 5p each. Miniature 0-25W, 6p each.
TRANSISTORS
BDI32 75p ©OC28 50pf 2N3702 I13p
BDI33 75p OC35 50p 2N3703 I2p
BFIIS 25pg OC42 1 2N3704 13p
BFI73 20p C44 | 2N3705 12p
BFI77 28p , OC45 |I2ph 2N3706 lip
BFI78 31p A OC70 I12p| 2N3707 12p
BFI79 32p | OC7I 12pf 2N3708 10p
BFIB0 32p | ©OC72 12pl 2N3709 ilp
BFI8i 32p OC8I_ 12p§ 2N37I0 Ilp
BFI94 15p OCB2D 12p§, 2N37I1 {ip
BEio 135 | 2N2o4 20p TYTNASS2 130
197 P 4 P
gF200 32p  2N2926R %o Rin36) 3sp
2N29260 9p
BFYSO 20p | 500507 o 362 40p
BFYS| 20p | 2n2930e /1 o408  40p
BFYS2 120p 10p TX302 15p
BUIOS 225p  2N3054 58p /ZTX500 I5p
ol=1] 4spumoss 60p § ZTX502 20p
ZENER DIODES LINEAR 1.C.’s (D.LL) OIL Sockee 14
400mW §% 3-3V co 30V, I5p. 709 40p 741, 45plngy  and 16 pin. 16p
710 45p 748, 45p
ODE
RECTIFIER SIGNAL
BY127 1250V 12p OAB8S 7e
BZVIO 800V 25p OA9%0 Sp
BZYI3 200V 20p OASI Sp
IN4001 50V 7p 0A202 7p
IN4004 400V 8p IN4148 5p
IN4007 1000V |2pb BAII4 8p
BRUSHED ALUMINIUM PANELS THERMISTO
12in x 6in=128p; 12in x 24in=10p; %in x 2in=7p| VAI0555 15p
VAI066S i5p
SLIDER POTENTIOMETERS e ™se
86mm x Imm x 16mm, length of track 59mm. 5 133
SINGLE 10K, 25K, 100K log. or tin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p. COMPACT

CASSETTES—IN
PLASTIC LIBRARY
BO X

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD (0p 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

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF. 0-0047uF, 24p. 0-0068uF, 0-0IuF,
0-015uF, 0-:022uF, 0-033uF, 3p. 0-047uF, 0-0681:F, O-t uF, 4p. O I5uF, 6p. 022uF, 7}p.
0:33uF, tip, 0-47uF, 13p.

160V: 0-01uF, 0-015uF, OolluF 0:033uF, 0 Q47uF, 0-068uF, 3p. 01 uF 34p. O I5uF 44p.
0-22uF, Sp. 0-33uF, 6p. 0-47uF, Tip. 068BuF, tip. 1'OuF, 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250Y P.C. mounting: 0-0luF, 0:015uF, 0:022uF, 3p. 0-033uF, 0-047uF, 0-06BuF,
3ip. O-luF, 4p. 0-15uF, 0-22uF, 5p. 0-33uF, 64p. 0-47uF, 84p. 0-68uF, Lip. I-OuF, 13p.
1°SuF, 20p. 2:2uF, 24p.

4
MYLAR FILM CAPACKTORS 100V
0-001uF, 0-002uF, 0:005uF, 0J0IuF, 0-02uF,
24p. 004uF, 0-05uF, 0-068uF, 0O 1uF, 3ip.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

ELECTROLYTIC CAPACITORS—MULLARD O15/6/7 RANGE REPLACES C426,
C457 RANGES.

(uFjv) 1-0/63, 1-5/63, 2-2/63, 3-3/63, 4:7/63, 6-8/40, 10/25, 10/63, 15/16, 15/40, 15/63,
22/10, 22/25, 22/63, 33/6°3, 33/40, 47/4, 47/10, 47/25, 47/40, 47/63, 68/63, 68/16, 100/4,
100/10, 100/25, 100/40, 150/6-3, 150/16, 150/25, 220/4, 220/10, 220/16, 330/4, 330/10,
470/6-3, 5p each. 68/63, 150/40, 220/25, 330/16, 470/10, 680/6:3, 1,000/4, 9p. 100/63

150/63, 220/40, 470/25, 680/16, 1,000/10, 1,500/6-3, 12p. 220/63, 470/40, 680/25,
1,000/16, 1,500/10, 2,200/6-3, 15p. 330/63, 680/40, 1,000/25, 1,500/16, 2,200/10,
3.300/6-3, 4.700/4, 18p.
SOLID TANTALUM BEAD CAPAClTORS 12p
0 1uF 35V 2uF 35v® 22uF 16V
0 IZuF 35V 4 7uF 35V 33uF 10V
0-47uF 35V @ 6-BuF 25V 47uF 63V
{ 1-0uF 35V @ 10uF 25V 100uF 3V
LECTROLYTIC CAPACITORS Miniature P.C. mounting S5p each.
uF/v): 10/12, 50/i2, 100/12, 2060/12, §/25, 10/25, 25/25, 100/25.
EROBOARD JACK PLUGS AND SOCKETS
01 0-15 | Srandard screened 18p 2-5mm insulated ap
11 x 3% 2p 16p | Standard insulated 12p 3-5mm insulated 8p
2% x5 24p 24p | Sterco screened 35p 3-5mm screened 13p
g :gi %;: %;: Standard socket I5p %-Smm socte( 8p
7t %24 75p 57%p Stereo socket 18p Smm socket 8p
7 x3t 00p 78p | D.I.N. PLUGS AND SOCKETS
7 x5 (plain) — 82p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
7 x3% (plain} — 60p | Plug 12p. Socket 8p.
7 x2% (plain) — 42p | 4 way screened cable, 15p/metre.
24 x5 (plain) — 12p | 6 way screened cable 22p/metre.
24 x 3% (plain} lp
Pin insertion tool Slp 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p 9Y mains power supply. Same sixe as PP9 battery.

LARGE (CAN) ELECT LYTICS
1600uF 64V 74 00uF 64V BODOGNSOO“F 16V 50p
2500uF 40V T4p 2B00uF 100V £3- 4500uF 25V £1.68
2500uF 50V 58p 3200uF 16V 50p 5000uF 50V £1-10

HiGH VOLTAGE TUBULAR CAPACITORS—I1,000 VOLT
OluF 10p 0-047uF 13p 0-22uF
o 022uF  12p 0-1uF 13p 0-47uF

POLYSTYRENE CAPACITORS 160V 24%
10pF to [,000pF E12 Series Values 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GD|
The GDI is the worlds first semiconductor that can convert a concentration o
or smoke into an electrical signal. The sensor decreases its electrical resistance whe

it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxlde,
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 amplificg
Full details and circuits are supplied with each detector.

PRINTED BOARD MARKER
Draw the planned circuit onto a copper laminate board with the P.C. Pen, al

20p
22p

professional
discotheque use
or home
enjoyment

£6° 50 inc. p.p.

Suitable for mounting on virtually all slide
projectors. Kit contains: Y 6" dia. multi-
coloured oil wheel. ¥ | rpm miniature geared
mains motor (available separately 80p).
Y Full instructions.

C.T. ELECTRONICS
267 ACTON LANE - LONDON, W.

01-994 6275

£1-25
-y

with shider pots. Grey or mart black finish com-} C%0 65p | dry, and immerse the board in the etchant. On removal the circuit remains in
plete with fixings for 4 pots. cl20 85p | relief.
OIL WHEEL PROJECTOR v MULLARD < c19”oTu!!: mozsl—Jz!?TuI'ux'
Y&J%U:.)Lvlv’n A CoElMER COMPLETELY OVERHAULED — SIX MONTHS' GUARANTEE
o TAD 100 1.C. — VARIETY OF MAKES AND MODELS
T

Circuit incorpoiates
mixer, oscillator,
i.f. amplifier, a.g.c.
and audio pre-amp
stage.

PLUS

Suitable 470 kHz
ceramic resonator.
Co with

LW. /MW,
Receiver.

FABULOUS WINTER VIEWING:

MONOCHROME
UHF — SINGLE STANDARD — PUSH BUTTON TUNER

20" Tube £3495 — 24" Tube £44.95

Carr, 4+ ins, £2°50, Famous make D/S chassis—Thoroughly overhauled—Fitted

with "'Square Screen’’ tube—Transistorised ‘Push Buttan” tuner—Ficted in

an attractive cabinet, refinished in a choice of teak, walnut, or mahogany
veneers (state Ist and 2nd chonce)

12 month written guarantee with every set—Leaflet and copy guarantee sent
on receipt of your stamped self addressed envelope.

The above models can be seen working in our Langley showroom.
Workingand overhauled BBC 2 TV'S (Ferguson 900 and similar sets) €20 carr €2

SUMIKS (P.E.), 7 HIGH STREET
LANGLEY, WARLEY, WORCS.
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8-TRACK STEREQ CARTRIDGE

TAPE DECKMGCEL RP-1000ST

The populagiiear-Jet type tecord-

ing unitis t eannllhelan&auic

RP-1000ST . @hich has full récord

and playbacl@ facilities. Automatic

track change vth manual over-rida.

Press to start button. Stereb headphane and Left and

Right Mic sockets on frant panel. Oual recording teve! meter, and Left and Right volume

controls. Built-in pre-amp. Tape speed 33 ips {9-5 cms). Freduency response. playback

30-10.000 Hz: recording/playback 30-8.000 Hz. Line output: fully variable 0-500mV. The

RP-1000ST incorporates all the features you'd expect an a top quality Cartridge Tape Deck.
Size 16" wide. 4” high. 9” deep. Cabinet in walnut. Including connecting leads.

(v
REALISTIC 30 WAYT STERED |y
% "AMPLIFIER MODEL SA- 500 | ey
A superb hi-fi amplifier with all the fea- e
tures yau've ever wanted - for under
£46-00. Saving over £10-00 on the normal
retail value. Up-to-the-minute slider controls for bass and treble. Separate
volume and balance controls. Headphone socket an front panel. Push-button
input controls - magnetic phono (high/low) tuner, aux, mona, monitor. .20
Loudness push-button contral for perfect sound at {ow output levels. NWmaIP,, B
Left and right push-button on/aff switches for speakers. Noise fittering £55 5
and tape monitoring facilities. Twa auxiliary AC outlets. Frequency response 20-
20,000 Hz + 1 db at full power. 15 watts rms per channe!. Walnut cabinet with
satin aluminium trims. Inputs: phono 2-5mV and SmV RIAA: tuner/aux 250mV. Hum
and noise: phona - 50db; luneuaux - B5db. How's that for a snemh:aunn'
= Size 14} " wide. 3} high. 103" d

LSDN RA-310 AM/FM IMPX

STEREQ TUNER
This ROC Tuner is especially de-
signed to match the Oison AM-395
Stereo Amplifier. In price and
value, as well as it’s qond look-
ing design! But of course it's also
|dea| for use with any other amplifier. The RA-310 casts £10-00 less than
the normal retail value. and yet 1t is a highly sophisticated unit, incorpe
rating the latest sol:d state techniques. Operation is dnft free for sup-
reme station-hoiding capability, You can connect this Tuner to a sterea
amplifier, to a tape deck or a tape recorder And of course it covers all
the stations in the AM and FM bands. FM: 87-108 MHz; AM: 525-1605 kHz.
FM Sensitivites: FM, 3uV: AM. 250uV. Stereo separation 30dB af 1kHz image rejection

00
normat prce 150

A-3000 36- WAYT

SOLIO STATE STEREQ AMPLIFIER
The A-3000 fooks es good as it sounds!
Giving you a big perfarmance this superb
audio amplifinr has a full range of facilitias
on the front and rear panels. Gn the frant -
all the comtrols you're ever likely to need
plus a headphone socket. On the rear -
signal inputs, speaker outputs and a ling
fusa for circuit protection.

Specifications® 18 watts rms per channel
inta 8 ohms. Fraquency response 20-35.000
Hz (£ 2db} Inputs Magnetic, Ceremic,
Tuner, Tape. Aux. Taps Play. Sizms:
H5mm x 300mm x 130mm,

QLSON AM408 &WATT STEAEO AMPUIFIER 4R

Here's mervellous valus lor someans just starting to sat them-
48lves up in audia! At only £10-50. you get a fine amplifier in 3
scrateh rasistant metal cabinat, with 3 smact brushad sluminium
front panal. It incorporates ssparats tone and valume controls for
sach channsl. Inputs ere provided for turntabie {ceramic car-
tridgs). tunar and tape deck or racarder. Fraquency responss: 70-
20.000 Hz + 3dB. Output: 2 watts r.m.3. par channal into 8 ohms.
Inputs : phnno 80mV. tunar/aux 80mV. Size 87 wide, 2}" high,
4" wid

25-WATT 3-WAY
CRYSLER

‘LIVING AUDID"
SPEAKER CE-58

This high quality speak- A il Roc P"ICE
or has its own built-in — £27
3-way sound rasponse swilch.

Qiving you tha ideal frequancy responsae for

i-li. neturel or mood music listening. It

beautiful. haavy. oiled welaut cabinet

incarporate’s two separate speaker units an 8” woofer. and & §°
mid-range with 2° concentric twaster. Powar handiing
capacity: 25 watts r.m.3 into 8 ohms. Ovarall fraquency res -
ponse: 35-20.000 Hz. Cebinatsize: 10§ x 74”7 x 84", Exsctly
right for matciing the most modern dacor.

60dB. Size- 11-% " wide. 4 high, 74" deep.
e

REALISTIC SA-1008 6-WATT

STEREO AMPLIFIER

Here's fabulous. exciting value 0

miniature! This high quafity stereo

amplifier measures only 97 wide » 3"

high x 53 deep. And yet it has sepa-
d volume, balance and tone con-

1 2 45 tuner and power on/off slide switches. The ends are oiled walaut, with match-
ing enamelled metal top The front panet ss satin aluminium and walaut-brown
enamel. Frequency response is 50 ta 10.000 Hz + 3¢B Output 3 watts r.m.s.

per channeif into B ohms. Inputs are 100mV for both phono and tuner.

EAGLE LC.07 STERED

MOVING-MAGNET

CARTRIDGE Mo

Here's your apportynity”

10 gwn a transcriplion carjrdge

for the price of m‘f! Is specially de-

signed ta match fop quality tond arms. and

to get the very best from your hi-fi amplifier.

G:7 mil diamond stylus. Output. 7mV per

channel. Frequency range: 20-21.000 Mz

Channel balance. + 1dB. Channel sa

fian: 2808 Compliance: 12x10-6 cm/dyne
ROC PRICE £ 37

SPECIAL OFFER!

C HR-807

PHONE RADIO

When you want o hsten fo

the raco all by yourset

Then this will solve the

problem  Separate volume

and tuning controls  with

easy-to-use knobs Frequency renge s

535 10 1605 kHz medium wave band
Maximum output 15 300 mW

Normal Price £7 65 ROC PRICE 15 M

HEAD-

CONSTRUCTORS’
KITS

TWO TRANSISTOR
RADIO KIT

Complete with solar cell
€250

10 PROJECT
INTEGRATED CIRCUIT KIT

Build a radio, morse key. etc.
€350

SOLAR ELECTRONIC KIT

20 ways of harnessing
the sun's energy
€4-50

TWO OCTAVE
ELECTRONIC ORGAN KIT

Make your own music.
Complete with speaker
€4-50

LIMITED STOCKS
BUY NOW FOR XMAS!

ROC PRICE

Normai Pn:e

PALACE AM/FM/MPX STEREO TUNER AMPLIFIER SSA-10

This is ana of the lowest pricad stera tuner emplifisrs on the
market. It covers the full range of bath AM and FM broadcast
fraquanciss. And whan you're switchad to FM, an indicator
lights up whan & sterao 3ignal is raceived - thet's the time to
switch to "Stereo’! The SSA-18 hes all the fecil F

t to find on tuners costing twice as much — 3

bass, trable, balance and tuning controls. Seiactor switch

far tape, phana, AM. FM, sterac. Jack socket an front penal for
storao headphanas. Fraquency range: FM 88-108 MHz. AM
535-1805 kHz. Fraquency response: 50-10,000 Hx + 3dB.
Pawer outp! walts total musre power inte two 8 ohm
s:aakars. Size: 16 wide. 43~ high, 8" deep.

—,
1

ROC 7-WATT STEREQ AMPLIFIER

CHASSIS SK-317

Thais excisive

ROC Stereo

Chassisrs

campfiately

self-containad. and

it costs £2 25 less

than ths normal re-

tail  valus!  The

S$K-317 is a really

compact umit measuring only 53 wide. Il'

high and 63" deep. [1 contains ity own mains

powar supply. and has a ganged volume contro! and separate
trable controls for sach channel Specificaton: fraquancy res-
ponse 40-17 000 Hz + 3dB: output 3-5 walts music power per
channel into 8 ohms. input, phono. 600mV: signal-ta-noise
1atio better than 4548.

Normal

80 Price £25°20 :

e, I
R.446 3 WAY MATCHED SPEAKERS

AMPLIFIER

An ideal unit for your new
stereo separate system.
It is mors than (1000

These will do justice to your amplifier - and to your
pocket. At only £17-80 a pair, they are real vatue-for-
money. Each cabinet is heavily lagged and teak finished

balow the narmal retail
pricel Making the AM-395
ona nf Britain’s best hi-fi
buys. It takes in signais fram magnetic or ceramic pick-ups.
tuners (3ee Olson RA-310) and tape decks. And it's got out|

They handle 16 watts rms (8 watts rms each) Each
loudspeaker contains a large dual cone base unit, pius a
separate tweeter. Frequency range: 40 to 19,000 Hz. Size
14in, higir. §in. wide. 6'/,in deep

OLSON AM-372 18-WATY STEREQ AMPLIFIER p
Here's o really good ampirfier at a really down-to-earth price -
naarly (7 iess than the normal retail valus! Just look ot what
the AM-372 will do for you - repraduca signals from ceramic
or crystal cartridges, AM and FM tuners, and tapas racorders.
And it gives you outputs for two sets of speakers, hesdphonas
and tape recorders Frequency rasponse is 30 to 20,000 Hz +
3d8B. Output 8 wails r.m.3. per channel music power into 8 ohm
speakers. Phono input 200mV. Tuner input 200mV. Size:
121" wide. 31" high, 7" desp.

Return-of-post mail order
service from Edgware
Road Orders over f10
post free (UK only)
Add 25p for p 8 p
to orders under £10.
HP terms
available for callers

0 puts for taping and for phones. Th separate basy
and treble controls, sep. Left and Right channel volume
controls. And a lougness awitch for boosting the bess lnd
trable notes when listening at low output levels. Fuuuln:y

response; 20:20.000 Hz + 3dB. Dutput: 20 wetts c.m.s. per channel
inta § ahme. inpufy: magnaetic phono 3-0mV RIAA. crystal phono 100mV

60mV; tuner 180mV. Size 1145~ wide, 4> high, 7{" deap. The
specilication reads well - sounds even batter!

ROG ELECTRONICS LTD

. JORY Esq. 193 EDGWARE RD, LONOON, W2 1ET. 01-723 6211
CALLERS WELCOME 9-6 MUN. TO SAT.

Atso AT 87 TOTTENHAM CQURT RD. LONOON W1
TEL: 01-580 3739 0PEN 96 MON.—FRI. SAT. 8—1
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BELLING LEE INSULATED TERMINALS. Red or
Black, 5 amp. max. 10p pair, pp 3fp

BERCOSTAT WIREWOUND RHEOSTAT. 50 volt,
800 Q) 25 watts, 27 dia. 25p. pp 7{p.

FINNED ALUMINIUM HEATSINK 9° x 1}°, Ready
Drilied. 20p, pp 6ip

SMITHS CIRCULAR TAPE POSITION INDICATORS
Resetable, 50p, pp 5p.

G.E.C. 5 AMP 240 VOLT A.C. CIRCUIT BREAKER.
75p, pp 104p.

SUB MIN CROC CLIPS. Red or Black, insulated 4p.
Min. quantity, 6 pp. 3§p.

GARRARD MAG TAPE DECKS: 1{ips, 50v solenotd
operated brakes etc., Mains voltage motors £7-50
each, pp £1-23.

44 PLANNAIR FANS, Complete, capacitor, ex-
equip. 2,800 r.p.m. £3-50, pp 40p.

ELECTRIC MOTORS, HOOVER OR CROMPTOK

PARKINSON. 250v. Bingle Phase A.C.
thp 1,440r.p.m. £3.25 pp £1-00
t hop. 1425 r.p.m. or 2,800 r.p.m. 28-78
vp £1:
t hp 1, 440 r.p.m. 2226 pp 76p
AUDIO CONNECTORS
3 pln Din Plug g 18p each
5 pin Din Plug A type, B type 13p ..
2 pin Din 8peaker Plug/socket 10p
3 pin Din Line Bocket . 18p .,
3:5mm Jack Plug 8Screened 10p .,
Btandard Jack Plug 10p ,,
Bereened Standard Jack Pl\lgs 15p ..
Qtereo Jack Plug 5 1% .
Screened Stereo Jack l’lug 18p ,,

Phono Plugs: Red or Black 8p each.
Pp on above ilems 3p.

MAINS REONS.
Red or Green. 8ize: §* x 14" 16p, pp 3ip.
LEVER ACTION P.0.1000 TYPE SWITCHES.
Lock 4-pole changeover 16p, pp 3§p. (ex-equip.)
Lock 2 Pole Changeover 10p pp 34p. (ex-equip.)
AUDIO LEADS
Scresned Phono Leads 46° long, 15p
3-8 mm JACK/3 5mm JACK 7’ 6° long 40p

P PIN A TYPE. Approx 5’ long

5-Pii D
70p. pp above items T

MULLARD & MALLORY SCREW TERMINAL

CAPACITORS 4,500 ut 64v. 7,100 uf 40v. 50p each.

201,000 30v, 25,000 251, 35,000 1y, 30p each pp HOp.
=rmul

ULY =
£-48v. 15 amp. 759 PR ﬁ,p

E 1I'5 amp in-line rubber covered
interference suppressor 25p pp 8p.

RUBBER 3 PIN 5 AMP RON REVERSIBLE CABLE
CONNECTORS 20p pp 5¢p.

SOLENOIDS 12 VOLT PULL ACTION

2°%x1"x 3" 40p pp 8p.

SIEMENS MINIATURE RELAY. Double pole
changeover dust cover/base 48v 2500 50p pp 5p new.
OMRON MK2 MIDGET POWER RELAY. 12v DC
Double pole Changeover. New. 70p pp bp.

STC MINIATURE RELAY 280{2 Perspex Cover
6-15v new, 35p pp 6p

GARDNER’S POTTED TRANSFORMER 0-250v
Input: 18v 500in/n 50v 150 m/a, 6v 250 mfa Output.
Bize 3" X 21" x 2}, £1-00, pp 20p. Ex equip tested.
TELESCOPIC AERIALS

Chromed 77 closed 28° extended 8 section ball
jointed base 23p pp 8p new.

MULLARD 4 DM 160 INDICATORS in plastic
holder/cover ex-equip. alze approx. 13X 1}"x ¢~
36p pp 8p-

PRINTED CIRCUIT BOARD/19 ACY 19's 10 0A200
Diodea: | reed relay: 1 AZ 229 zenner asa. capacitor/
resistors. Power supply 22v 250 m/A DC. Output
240v. AC £1 pp 20p ex-equip.

TOGGLE SWITCHES. Single pole Double Throw
ex-equip. new condition. 50p doz. pp 13p.
PAINRTON PLUG SBOCKETS Type 159 serles working
voltage 350v AC/DC current max, 3 amp AC/DC
7 pin plug & socket 50p pp 6p. 15 pin plug & socket
21 pp 6p. 31 WAY PLUG & BOCKET. 81-50.
po 6p.

CASH WITH ORDER PLEASE

FIELD
ELECTRIC
LIMITED

3 Shenley Road,
Borehamwood, Herts.

Adjacent Elstree Mainline Station
Tel: 01-953 6009.
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THE RADIO SHOP

16 Cherry Lane, Bristol BSI 3NG
Tel.: Bristol 421196. STD Code 0272

Your West Country shop for electronic
components and solid state devices

2 METRE PRE-AMPLIFIER

Single F.E.T. Pre-amp. neg. earth.
Gain app. 12dB. Circuit, Instructions
and Components. All you need is a

_tobacco tin, £1.20, post paid.
AIRCRAFT BAND™
CONVERTER
Circuit, Instructions and Com-

ponents. All you need is a tobacco
tin. £42%.p.p.
TAPE RECORDER LEVEL
METERS
500uA, size linx linx 3in. 55p, p.p.
LINEAR IC’S
p#A 709 Op. amp. TOS or DIL

42p, P. & P. 5p.
Transistor Equivalent Book

44p, post paid.
Coil Design and Construction
Manual 34p, post paid
Tested Transistor Circuits (1972)

44p, post paid.
World’s Short Wave, Medium
Wave, FM and TV Listing. 40p, p.p-
NUMICATORS
GNP-7AH, similar XN3, side reading
clear. Send 5p for data. With data,
75p plus 10p P. & P., 4 post free.
WE STOCK “Weco” Television
Tubes. 1972 CATALOGUE, 5p, Post Free

EX COMPUTER PRINTED CIRCUIT PANELS
2in % 4in packed with semi-conductors and top
quality resistors, capacttors, diodes, etc. Our
price 10 boards 50p, I'. & P. 7p. With a guaran-
teed minimum of 35 transistors. Data on
transistors included.

SPECIAL BARGAIN PACK. 25 hoarde for £1,
P. & P.18p. With a guaranteed minimun of 85
transistors. Data on transistors included.

PANELS with @ power transistors similar to
0C28 on each board -components 2 boards (4
0C28) 50p, P. & P. 6ip.

4 OA5, 3 OA10, 1 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875.
All long leaded on panels 13in X 4in. 4 for £1,
P& P.25p.

708C OPERATIONAL AMPLIFIER TOS
50p.

8 lead 1.C, 1 off 50 off 35p.
100 off 20p.
250 MIXED RESISTORS &ip

§ & § watt.

150 MIXED HI STABS

+,4 & L watt 5% & hetter.

QUARTZ HALOGEN BULBS

With long leads. 12V 55W for car spot lights,
projectors, etc. 50p each. P. & P. bp.

62p

GPO EXTENSION TELEPHOKRES
with dial but without bell. 98p each.
£1-75for2. P & P 5

BARGAIN RELAY OFFER

Single pole change over ailver co hct.s ".:V to
A0V, 2:5k ) coil. 8 for 50p. L&D

P. & P.30p.

KEYTRONICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

Z30 £3-50
Z50 £4-25
PZ5 £3-97
PZ6 £6-26

Project 60
tuner £16-80

"w“ '}’
AFU £4:50 -

Stereo 60 £7-80
Project 605 £19-00

PROJECT 60 KIT £2:50

Our extremely popular kit contains the extra
capacitors. DIN plugs and sockets, cables and
fuse holder needed to complete Project 60.

S-DECS AND T-DECS
S-DECS £1-40
T-DECS £2-80
#-DEC A £3-00

dilIC
cyriers £1-25

—
SINCLAIR SUPER I1C12

Complete with
free printed
circuit board
and 44 page
Instruction book.

Special price it bought with basic or deluxe klts
below, only £1-80 plus 10p postage. (£2:00 if
purchased separately)

DELUXE KIT FOR THE IC12

Includes all parts for the printed circuit and vol-
ume, bass and treble controls needed to complete
the mono verslon £1-30. Stereo version with
balance control £3-00.

BASIC KIT FOR THE IC12

Contains components for P.C. board and volume
and simple tone controls. Mono version £1-10.
Stereo model with halance control £2-680.

POWER UNITS FOR THE IC12

A set of components to construct a 28V 0-5 Amp
power supply £2-27. Also suitable Sinclair PZ5
futly constructed £3-97.

LOUDSPEAKERS FOR THE IC12

Specially chosen for the IC12. 5”7 8 ohm £1-00.
5” x 8”8 ohm £1-:45. 10" x6” x 15 ohm £2-27,
PREAMPLIFIER KITS FOR THE IC12

Type 1 for magnetic pickups, mics and tuners,
with 3 position equalization switch. Moneo mode!
£1-20. Stereo model £2-20. Type 2 for ceramic or
crystal pickups. Mono 48p. Stereo 96p.

SEND S.A.E. FOR FREE LEAFLET ON KITS

IC RADIO CHIP TBA651

As featured in July Practical Wireless |C of the

month teature. Contains RF Amp, oscillator,

mixer, IF Amps, detector, voliage stabilizer and

wnde range AGC circuitry. Specially developed by
for_high performance radlos and car re-
ers. Complete with application data £2:00.

/DC CONVERTOR SENSATION

troducing the most versatile AC/DC convertor
yet offered, with a high current output that makes
it sunlable for operating most battery tape re-
corders, record players, cassette recorders and
shavers. Input 200/240 V. Output voltage selected
by front panel switch may be 3V, 4-5V, 6V, 7-5V,
9V and 12V at 500 ma. Housed in a very strong,
attractive plastic case and fully guaranteed for
12 months. £4-47.

SINCLAIR EXECUTIVE CALCULATOR

" DOBEBLAT

efihs only 2toz. Fits the pocket. Runs for 3
ghths average use on one set of tiny hearing aid
atteries, Contains 7000 transistors. Brilliant
8 cigit display. Adds, subtracts, multiplies and
divides. Constant multiplier facillty. Floating
point or fixed point with 2, 4 or 6 decimal places.
Subject to manufacturer's complete 5 year guar-
antee. Comprehensive after sales back up is
suppiied by Sinclair's famous service dept. If
any Executive purchased from us fails to give
satisfaction and is returned undamaged in 10
days we undertake to refund the whole purchase
price,

SAVE £10.
OUR PRICE ONLY £69 (List Price £79).
SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mail order only. Postage 10p per item,
Our Hi-Fi colour catalogue is 10p post free
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ATTRACTIVE

DISGOUNTS

ON VERY MANY

WHEN YOU BUY FROM US

ELECTROVALUE

Electronic Component
Specialists

ITEMS

BA “ANDALN

ALy %,

1-5W: 47V to 75V, 48p each.

Clip to increase 1- W rating to 3 V; (ty { -
MINJIATURE TOGGLE SWITCHES L

2A/250V. DP/DT, 48p. \
MAINLIKE AMPLIFIER KITS

70 watt power amp module kit, 212.60 net. 1 Auir

supply kit, 28-50 net.

PRICES APPEARING IN THIS ADVERTISEMENT ARE
FOR GUIDANCE ONLY. CURRENT PRICES ARE THOSE
IN LATEST CATALOGUE.

The Electrovalue Catalogue No, 6 (4th printing-
technical information as it is a comprehensive,

Wide range. Up to date. Brand new H f SOLDER
TRANSISTORS —no ‘seconds’ or aurpjus. Highest Mlnltron SOLDE RSTAT IRONS
quality and reliability. DIGITAI As appointed distributors for well-known Elremco-

2 £ . Wolf "Solderstat’ irons, we offer this model HMB in
IN4148 o'g: AF13Y 0-33 I N o N | 16 or 24 watt, a.c. maine, net 0
ING399 0-: AF239 0-38 '
2N26846 0-37 BC107 013 = - INFINITELY YARIABLE {TEMPERATURE
‘;gg%g ggg BC108 2-12 n seg- CONTROLLED SOLDER IRON £920

d BC109 com-
2N38703 0-10 BC148 andard DE-SOLDER BRAID
2N3704 . 0-10 BC177 f5 power . Per 61t length, net 50p.
2N3819 0-25 BCIB4L. 4 3 from .
2N4a68 018 BC212L. FG Vament =—1t3mm— L NIPPIBOARDS
EN:LS gég ! lleigI;\: plus decimal point. A useful board for circuit building.
2N5082 . 042 ent 8mA from 5V d.c. per Type 1A. Single basic pattern 2-2"x 1-77, 18p.
2N 5088 0-48 ited number of alphabetical Type 2A. Two ptos. side by side, 28p.
2N5192 . 0-~ ailable. In 16 lead DIL case Type 2A8, Dual channel, 28p.
2Na195 £ Tyne 3A. 3 ptns. side by side, 36p.
IN5457 s N - T; “AS. Dual channel, 2 above 2, 44p.
40361 X “=lqrs in stock up to 10 patterns,
40362
40432 2UBLICATIONS
20512 <istor Equivalents, 40p. Handbook
10669 = ~ults (H. Ness), 40p. Radio &
:%1&82 k’ydpﬂ & ,data wall chart, 18p.
AD148 pnd & Tables, 20p, (Add 3p

'y b Eught separately.)

AD161
<<
Y LITL
l These prices
I y % . (“71:;): nelt.
Code Power Tolera t s more (‘3:;;;
- g

¢ than just &
C
== a catalogue— ;7
Mo, Cata|ogue L 2 57::11\) .,1;8
MR+ and we give Ko 0
WW W 5%, 1 113
Codes: S{(;::u:::; e you a 25p ! 18»15?

WW = wise llg‘
Values: _ Beaswmt REF“ND voucHEn 6':
E12 denoteuv_ et | ) 48y
decades. E24: ... - - ' / 1-80
e with it! o~
of resistor order.) “ '74153) 174

96 pages) is as much a manual of valuable
up-to-date catalogue of semiconductors,

‘fLINEAR I.C.s

709C/5, TO5 38p.

As desiji _ components, accessories, materials, tools, etc. All items are brand new and to makers’ 0/5. TO3 425,
s"z:l’::e“ B \ specifications. Prices are competitive, there are attractive additional discounts offered, and & ——
1‘6 watt ; now we include a refund voucher for 25p available for spending on orders for £5 or more. ﬁ “QMETERS
‘ Send 25p for fatest Electrovalue Catalogue now, post free. tong spindes.
Speaker un. % 4 Hundreds of today’s most wanted @ Resistors and capacitors in very wide 2p; Bingle
ack flat caf i B N > 2p; Bi
finish with ins transistors with data and outlines ranges 12, gang linear
1 gang 47k0 to
- @ Diodes, thyristors and tri-acs fully ; 22kQ, 47k 0, 1MQ
S8IEMENS TE @ Siemens pot cores : g
0-8A-400V, 5o, ) detailed _ A 42p. Any type with
3A-400V, 80p. @ 1.C’s plus schematics, theoretical @ Connectors, switches, relays \liable in ranges

and connection diagrams

CARBON SKELETON A ) i b o ‘zoinbination of P.20
En(l]all hgg}? qn)l]:li(y. ty @ Slide and rotary potentiometers. @ Transtormers, solder irons, etc P ~noba, pair 24p.

700. 1K, 2K2, 4K7, . .

470K, 1M 2M2, 5M LS D, U, @ 5:Dec, T-Dec,mounting 4§, . .

mounting, 5p each. ( A boards ,Dk Ts

ZENER 59 ¥ . P o £15.

2 7VEm ?é\onffp""cé“‘ .‘; y @ Materials, hardware, etc. 5. No dis?ount on items marked

“gration without natice.

- -
L - .« AND PACKING

.\‘ FRE. ess otherwise stated. Handling surcharge

A: | 0p on 1orders under £2. Overseas orders: carr.

e /!Tﬁ" 15: 0 33 nd insuvance charged at cost. U.8.A. CUSTOMERS are

0056 each 457 VTN =l vited to contact ELECTROVALUE AMERICA, P.0.
0-068; 0-082; 0-1; 0-12; 0-15 each 4p. 27, Swarthmore, PA 19081

0-18; 0-22 each 5]1

0-27;0:33:6p: 0-39; 7p: 0-47; 8p: 0-56; 10p: 0-68; lip: ENQUIRIES FROM TRADE AND OTHER LARGE

1uF 18p. QUANTITY BUYERS INVITED,

ELECTROVALU

(Dept. PE 1) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Hours:9—5.30. Sat. 1 p.m. Tel.:
ELECTROVALUE LTD.—AK IXKDEPEXKDENT COMPANY SINCE ITS ESTABLISHMENT IN 1965

Egham 3603 (STD 0784-3). Telex 264475
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Practical Elecironics Clussified Advertisements

RATES: 9p per word (minimum 12 words). Box No. 20p extra. Semi<Display £7 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, “ Practical Elecironics” IPC MAGAZINES LTD., Fleetway House,
Farringdon Street, London EC4H 4AD

BOOKS AND PUBLICATIONS

THE PICTURE BOOK METHOD OF LEARNING
; 5pts £4.50. BASIC ELECTRONICS 6pts £5.40. BASIC TELEVISION 3pts £3.60

% (Postage and Packing included)

The Pictorial Approach Manuals assure the quickest and soundest method of gaining mastery over these subjects.

‘%‘ “ |The clear and concise illustrations make study a real pleasure. Your money refunded if not completely satisfied is
your 1009, Guarantee. Free lllustrated Prospectus on request.

Send now to SELRAY BOOK CO., 60 HAYES HILL, BROMLEY BR2 7THP

LI .8 .

~

ELECTRONIC COMPONENTS CATALOGUE ®
K Everything from nuts and bols to 1C.s% E q u I pm ent

ALl YOU HAVE TO DO IS

PHONE Technician

03-742 79033 We are one of the country's leading manufacturers of
Or writt MAPLIN ELECTRONIC SUPPLIES hybrid micro-circuits. Over the past six years our
RN (ARG E Do el development team has pioneered many new devices
. and we are still expanding to meet new applications
SITUATIONS VACANT from customers.

The team now requires a young Technician to work
with an experienced Engineer on the preparation of

YOUNG MAN WITH STRONG

INTEREST IN ELECTRONICS s test equipment and specifications used to

required by a major electronic components . .

distributor in the Slough area. The job is to manufacture a very wide range of thick film

! R .

chen COCIE B COUIENOnS t:f,m‘ﬂ and circuits. The work will range from black box test
quiries on the telephone. Applicants need equipment manufacture to the introduction of a fully
not have electronics qualifications but must . N

have the ability to learn quickly and will automatic laser trim system.

probably have electronics as main hobby.

P et ety B i e By Candidates should be aged 18 to 25, preferably with
telephone to: J. BARNARD, Macro- G.C.E.** A" level, C and G or O.N.C. and some
Marketing Ltd., 396 Bath Road, Slough, i R i A i
Bucks. Tel. Slough 35444, practical experience of making electronic equipment

or components.

Facilities are available to attend day release
classes in electronics at local technical colleges.

£50 p.wW Hours 8.30 a.m. to 5.00 p.m., Monday to Friday, with
= . an hour for lunch each day, although candidates will
can be vours be expected to work overtime as and when required.

Salary according to age, qualifications and
our revolutionary, _ direct-from- oY experience. Assistance will be given in finding
America, course, you train as a suitable accommodation in this pieasant resort

in'onl ! IMITED .
S;’;“g;’;:;ﬁ&%’;i‘;&;‘:‘,;-:,‘"““’ . where our laboratories overlook the sea front.
After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-

Jobs galore! 144,000 new computer
personnel needed by 1977. With

Write in confidence for an application form to

Soees you FREE to world-wide Mr. C. M B. Neyvton, Personnel Officer, Erie
opportunities. Write or ’phone Electronics Limited, South Denes, Great Yarmouth,
TODAY, without obligation. ~ Norfolk.

London Computer Operators
Training Centre
msi. Oxford House

o Qi

E87, Oxford Street, W.1.
Telephone: 01-734 2874 SERVICE SHEETS SERV!GE SHEETS for Televisions, Radios,
A Transistors, Tape Recorders, Record Players,
127, The Piazza, Dept. Mail ete,, from 5p with free Fault-Finding Guide.
Piccadilly Plaza, Manchester 1. SERVICE SHEETS. Radio, TV, etc., 8,000 S.A.E. orders/inquirics, Catalogue 15p.
Telephone: 061-236 2935 models. List 10p. S.A,E.enquiries, TELRAY, HAMILTON RADIO, 47 Bohemia Road, St.
11 Maudland Bank, Preston. Leonards, Sussex. Telephone Hastings 29066.
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EDUCATIONAL

TELEVISION TRAINING
(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months’ duration, with daily attendance, are availabl
previous training in Electronics and Radio,
in Marine Radiocommupicati )
Electronics CollegeyDept. B/1, 20 Penywe

for beginners and shorter courses for men with
Next cdurse commences January 1st. Training courses
Radar are also available.
Is Court, London SW59SU. Tel. 01-373 8721.

Write for prospectus to: London

FOR SALE
MORSE MADE EASY!!
FACT NOT FICTION. 1f you start RIGHT
you will Le reading amateur and commercial Morge

within a month (norinal progress to be expected).

Using scientifically prepared 3-speed records you
automatically learn to recognise the code RHYTUHM
without translating. You can’t help it, it's us easy a
learping & tune. 18 W.P.M. in 4 weeks guaranteed.
Beginper's Section only £3-30, complete course £4.50
(Overseas £] extra) details only, 4p stamp. 01-660 2896
G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

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.

8EEN MY CAT? 5,000 items. Mechanical and
Llectrical Gear, and materials. S,A.13, k. R.
WIIISTON, Dept, PE, New Mills, Stockport.

SALE OF STOCK. M.E.S. bulbholders, 200 for
£1; spring terminals (useful for breadboard lay-
onts), 10 for 30p; festoon lamps 12V 6W, 5 tor
50p. S.A.1. forlist. METRILEX, 20 Hornby
Lane, Winwick, Warrington, Lancy.

COMPLETE SET P.E. with binders but not
gifts. Offers Box No. 45.

NUMICATORS. USED MULLARD ZM1080,
85p each plus 10p . & P. Send $.A.1. For
quantity quote: M. TURNER, 25 Roland
Drive, Hempnall, Norfolk, NOR 64W.

WANTED

TOP PRICES PAID
for new valves and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

RECEIVERS AND COMPONENTS

SOUND SUPPLIES
(Electronics) Co. Ltd.
P.A. EQUIPMENT. Marshall amps, instruments
and guitars, etc. TOA and Eagle amps and
accessories, Reslo mics, etc.
COMPONENTS. Resistors, capacitors, plugs,
sockets, cables, audio leads, semiconductors,
valves, vero board, etc., for the constructor.
Power packs and car droppers for the cassette
recorder or radio,
S.A.E. for list and enquiries. P.A. list I15p.
12 Smarts Lane, Loughtan, Essex
Tel. 01-508 2715 Closed all day Thursday

ODRY REED INSERTS

e s, |

) — — p—
Overall length 185" (Body length I.17),

Diameter 0.14° to switch up to 500 mA at up
to 250v D.C. Gold clad contacts., 62ip per
dozx.; £3-75 per 100; £27-50 per [,000; £ per
10,000, All carriage paid.

“W.,M, RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0903 34897

METERS, Motors, Relavs, Valves, Electronics.
At ROGERS FASCINATING ESTABLISH-
MENT, 31 Nelson Strcet, Southport.
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Trampus ¢ aafrpalw

All Brand New. Money fback it
dissatisfled. Fast Service. 5V
DIGITAL INDICATOR (-9DP,
with socket and red . Filter
£139. NIXIE 98p. Iff GAS
DE TOR. Smoke, utane,
VapOfr, etc. 22-19, data 9p.
ULTRABONIC TRANSDUCER.
Tranamit or receive, £2. LIGHT
EMIT DIODEL “lisible red/
panel clip/data¥ 89»’

CALCULATOR fuM4 function, 8 digit, £36-87, dfia
frec.

rec

L d L d
\IC digital cloc
28 pin DIL 12/24 hr. 4/6 digit. £11-50, data 9p

Kit £21. Indicators £1-28 ea. PCB £1-68, Case 35p.
MOS/LSI IC data: Calculator 46p, DVM 35p.

STEREQ,

QUAD AUDIO from stereo, matrix
MAGNETIC CARTRIDGE, diamond

£4-19. DUAL 1C PREAMP £1-67. FM Hi

£8. MC1310P MPX FM decoder, £2-8f

5W dual amp tone/balance 50-20kHz, £5-97.

PW Texan. Kit less chassis, £21-49; PAKS: Res,
80p; ic/remiconductor, £7; caps, £2 49; transforpreg,

£2-67. o
INTEGRATED CIRCUIT! ith data 741 DIIL 28p
709 TO5, 21p; DIL, 28p; 710, 33p; 748, 33p% 723/
§7p; Photodetector/famp, 89p, Voltage Reguldfor
ljamp, 5 to 20V, 3 lead, £1:87; TADI00 RX,
£1.79; Data 18p; 3-5W AF amp, £1-24.
74N TTL: Data booklet, 18p.
~Bedes.  7400/1/2/3/4/5/10/20/30/40/50, etc,, 15p;
7413, 20p; 7470/72, 30p; 7473/74/76, 40p; 7447,
41292490, 63p; 7492, 89p; 74121, 48p; 74141, £1.

[

I

L

|

.

~17100 WATT

/' } Fully protected, transformerless, 9 transis-

DIL SOCEETS, high or low profile, 14 or 16 pin, 13p.
SEMICO; CTORS s
2N3055. 40p. BC107, 8p. BCl08, 8p. BC10§, 8p. |
AC125/! AC127/8, AC187/8, AF117,1 15p;
AD161/2, p. BC167/8/9, 17p; BC177/8/9, Hp,
BC182/3/4, 8pi.. BC212/3/4. BCY70, 16p;
BFY50/51/562-3%p "TIB43 UJT, 20p; JN706A, 12p;
FET 2N3819, 28p: 2N 292 N3053, 17p;

4001, 12p; ME 4102, 1l1p;
IN914, 5p; OA91, 5p; 0A200/202, 10p. RECTS:
IN4001,4p; IN4004, 8p; Bridge 100V, 26p. ZENERS:
BZY88 400mW, 11p; 10W/5-1V, 28p. SCR's 400V :
1A, 23p; 3A, 49p; 4A 55p; Triac 64, 69p.
CAPACITORS: 25/30V Electrolytic.

10/50/100uF, Bp; 200/500uF, 8p; 1,000uF, 15p.
DISC: 22pF thro’ to 0-047uF, 3p: 0-01 to 0, 6p.
REBIBTORS {W 5%, 1{p. PRESETS 0-20W, 4p.
WEATHER STATION harometer, temp, humid, £3.
ELECTRONIC: CAR IGNITION KIT, 26-87.
FREE CATALOGUE, 8.A.E., Data Sht., @p each,
CWO, P. & P. 7p, Overseas 35p. Dlscount 10+ 10%.

P.0. BOX 28, BRACENELL, BERKS.

5%, §W, fW, #hm to
M. for values
arfiy watifiges to vour ch 3 N

Co INENTS,
Park Xoad, Didcot)

AMPLIFIER

tor circuit. lnput 500 mV. Output into
8 chms. 0:19, distortion.

Printed circuit board and full instructions.
£1-45p + 10p P. & P. S.a.e. for list of
component bargains.

EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14,  (Mail order only),

—
CK KIT. Sirfoget] ;\le-

wound mim transformer, silicon rectifiers,
1.000xF smoothing, instructions. Buildable to
size of PP6, ete. 9V, 120m 4, 80p, U.K. post 5p.
Mail order only. AMATRONIX LTD., 396
Selsdon Road, South Croydon, Surrey,
CR2 ODE.

(

N

ORS.

POLYSTYRENE CAPACITORS. 123V-100, 120,
150, 180, 220, 270, 330, 390, 560, 680, 820, 1,200,
1,500, 1,800, 2,200, 2,700, 3,300, 3,900, 5,600, 6,800,
8,200, 001, 0-:012, 20p doz., post 10p. 0-013, 0-018,
0-022, 0-027, 0-033, 30p doz., post 10p, when bought
with other goods post pald.
COMPUTER PANELS, AMERICAN, 4 —60p, post 12
with data. Panel type 773B, 8 silicon transistors,
i 19401B, Bsilicon transistors, 16 diodes,

15p. LA2 ex. equipt., 20p, new and boxed, 30p, C.P,
ORP12 ON PANEL EX. EQUIPT., 35p. C.P. M.C.
METERS 2 and 3in. three ass., £1-05, post 23p.

BANK OF FIVE WITH FIVE C407 DRIVER TRAN-
SISTORS, 45p, C.P. Bauk of 30 with 30 transistors.
£2-15, C.P. NEW 46 WAY STEPPING SWITCH
WITH RESET for mains operation, £1-25, post 2ip.
CROUZET GEARED SYN. MOTOR, mains operation
15 r.p.m. a.cl. wise, 75p, post 1op. 5-FIGURE
RESETTABLE COUNTERS 18/22V will work on
12V. £2, post 15p. IC. 7400 SERIES on panel(s),
10—75p, pest 10p. NEW COIL PACK LMSW, 8
piano_key, no dope, 50p, post 20p. 22 POSITION

80p, post 1ip.

ASSORTED COMPONENTS, 7ib, £1.50, C.P.
ASSORTED COMPUTER PANELS, 2b, £1.50, C.P.

C.P.
COPPER CLAD PAXOLIN 'PANELS, 5iin. < 5}in.
6 for 30p, post 10p, -y

J.W.B. RADIO

N KOAD, SALFORD 86, C8.

7

”

Lo

"BPECIAL OFFER. 100 mixed resistors. Pre-

ferred Values {W and }W £1.25, iycluding
postage. 2-2mF 250V WKG 10p each, including
P/P. ALEXANDERS, 16 Inverness Street,
London, N.W.1. Tel. 435 5322,

POLYCARBONATE CAPACITORS

FRESH STOCK — FULLY TESTED

5% . 30p; 2% 40p; 1% B80p
+£5% 40p; 2% B0p; X1% 60p
+5% 50p; +29% 60p; 1% 75p

~B0p;  £2% 80p; +19% £1-16
+£5% 85, 2% E1 1850k 19, £1.50

+£5% £1-10; 2% £1.40; 1% 81-80
£5%421-60; 2% 22.10; 19 £2.70

TANTALUM BEAD CAPACITORS. Values
available 0-22, 0-47, 1-0, 22, 4'7, 6-8uF at 35V
10uF 25V, I5uF 20V, 22uF |5V, 33uF IOV,
47uF 6V, 100uF 3V—all at 9p each; 6 for 50p;

4-for #l. Special pack 6 off each. valug V2
apacitors) £9: W\

NEW I _TRANSISTORS. BCI07, B 5
BC109. All at 9p each; 6 for S0p; |4 for £}, All

brand new and marked. Full spec. devices. May
be mixed to quahfy for quantity prices.

L POPULAR DIODES. IN®I4, 7p ecach; 8 for
,!og‘,'rsror £1. IN916, 9p each; 6 for 30p=74 for
1. 1544, 5p each; || for 50p; 24 for £1. All

brand new and marked.

NEW LOW PRICE —400 mW Zeners.
Values available 4:7,5-6, 6:8,7:5,82, 91, 10, 1],
12, 13-5, I5V. Tol. 5% at 5mA. All new and
marked. Price 10p each; 6 for 50p; 14 for £1.
Special offer 6 off each voltage (66 zeners) £4-50.
RESISTORS. Carbon film W 5%, Range from
2:2Q t0 2'2MQ in EI2 series, i.e, 10, 12, 5, 18,
22, 27, 33, 39, 47, 56, 68, B2 and their decades.
High stability, low noise. All at Ilp each; 8p
for 10 of any one value; 70p for 100 of any one
value. Special development pack—10 off each
value 2:2Q to 2:2MQ (730 resistors) £5.
440V A.C. CAPACITORS. 0-1uF, size t}in X
4in, 25p; 0-25uF, size {§in X {in, 30p; 0-47 and
0-5uF, size 1§inX #in, 35p; 1-OuF, sixe 2inX in
45p; 2-0uF, size 2in X |lin 75,
SILICON PLASTIC RECTI SA—
Brand new wire-ended DO27. [00PIV at 8
each or 4 for 30p; 400P1V at 9p each or 4 for
34p; BOOPIV at l4p each or 4 for 50p.

5p post and packing on all orders below £5.

V., ATTWOOD, DEPT. B, P.O. BOX 8,
ALRESFORD, HANTS

91

WIRE ENDED NEONS, 10—45p, 20— 75p, post 8p. 1LVD

Bt

STEPPING SWITCH, a.c. mains operated with reset, q\

MIXED POLYSTYRENE, S/MICA CAPS, 100--45p, .*K

b
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Modern Computer™Panels. with
TOS and plastic transistors, 6 for £I,
I15p p. & p.

P/C Board $/S 53in X 54in. 10 for
S0p + I5p p. & p.

Transformers, 7-5 + 7-5Y app. 1A,
60p, p.p. 18-0-18Y 200mA - 24V
40mA 70p, p.p.

Potted Transformer,
@ 250 2A, £6, p.p.
F.M. Tuner, with RF stage with AGC.
3 plug in transistors neg earth. Size
24in X 2in X lin. With circuit,
£1-25, p.p.

Crouzet Geared Motors, 240 volt
10, 15, 30 or 60 rpm, new, £1-40, p.p.
Transformers, 52-0-52V | A 4 22-0-

1000-0--1000

UHF Tuners, transistorised, £1-50,
p.p.

22V 024, £2, p.p. 34-0.34V 2A
22-0-22V02A, £2, p.p* !
3EGI Scope Tube, new, £1-75, p.p.

Weroboard 0-1 4in, x 24in. 10 for £1 -
A 15p p. & p.
R.T. SERVICES (Mail order on
L 77 Hayfield Road
¥__

Arbour Electronics Lid.

EAST HANNINGFIELD INDUSTRIAL
ESTATE, Near CHELMSFORD, ESSEX

Telephone: Hanningfield 700
EX COMPUTER COMPONENTS
5 multi contact relays 2-5K ohm coil, 50p. P. & P.
10p. B micro switches, mixed, 50p, P. & P. 10p.

@4 240V motor with governor and slipping clutch

90p each. P. & P. 20p. 2:5A meters 3in x 3fin,
75p each P. & P. 10p. 5 printed circuits 4in x 4in.
approx. 100 semiconductors, 50p, P. & P. 10pi
Memory core stores ferrite cores 25 x 50
£1.50 each, 30 x 30 £1-00 each. P. & P. 30p.

300 mixed resistors/capacitors as new, 65p.
P. & P. Sp. Cable 14/0076 600V. 100 yds, 65p.
P. & P.i0p..Instrumenqt cases, 8in x 6in X 6in,
blue with white front panel, £1-60, P. & P.

—’
TAPE AMPLIFIE
Use 2 x ECCB3, EL84, EZ80. Low impf¥gnce
high sensitivity |/p, 3 ohm 2W O/P. SoleMgid
operated single mator non-standard dedy
7in. x 4in. speaker. All in polished oal
abinet, £3 (£1) with cct.

ESISTORS: 300 5%, 60p (15p); 200 5% Hi-
Stabs, 60p {12p); 100 1% and 2%, 60p (8p)
100 metal oxide, 60p (8p). One of each, £2
(25p). 3W 5% R’s: 270, 470, 6K8, |5k, 27k,
33k, B2k, 100 for 50p (25p). Meters: 2iin.,
500V d.c., 40p (10p); 24in. 10V a.c., 40p (10p);
2%in. I,SOO‘)) electrostatic, 60p (10p); 2%in.
124-0-1242A, £1 (10p); 34in. ImA, T5p (15p):
24in. 100V rect. (5mA FSD), 60p (IOPS’; 54in.
0-15-50-150-300-500V mirror scale, £1 (40p).
Ferric chloride, {1b, 40p (15p); 1 0lb, £3-50 (50p).
4A709C, 25p; pAT4IC, 15p# 2N3055, 35p
BCI107-8-9, 8p or 14 for (I‘BO -+ 80 4 20uF/
350V, 10p, 10 for 75p (25p); BuF/2,500V, £2
(40p); Reed switch unit, contains 31 250V
1A reeds mounted round a drum with magnet
inside, also R's plugs, etc., £1 (25p); 2 for
(;65 (35p); reeds, 4p. pA723C, 40p; 2NI y

12p.

TEST GEAR: TF|44G sig. ge

as new, £20 (£2); decade cg -9999 ohms.
.50 (50p); 8S 0-16kHz

m |1

GRE ELD ELECTRONICS (PE4)
24 GOODHART WAY, W. WICKHAM,
KENT. Tel. 01-777 2001. S.A.E. list. Post in
brackets, small parts 3p. Callers welcome.
Please ring first (up to 10.30 p.m.)

alibrated

oscillator,

-

RADIO & TELEVISION AERIAL BOOSTERS
£2195, five television valves 45p. 50p bargain
transistor packs, bargain £1 resistor and cap-
acitor packs. UNW-VIIF televisions €7.50,
Carr. £1-50. S.A L. for 3 leaflets. VLELCO
LLECIRONICS, Bridge St., Ramshottom,
Bury, Lanes.
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NEW GUARANTEED DEVICES
ORDER WITH CONFIDENCE

ICROCIRCUIT AMPLIFIERS:
05 28p; 710 36p; 723 65p )\ 74) 28p,
4 SERIES TTL MICROCI

0 16p; 02 18p; 10 k6p; 11 21p; 20 16p; 30 19p§
341p; 7433p; 90 72p; 92 67p.

AMP RECTIFIERS:

0V 3ip IOOV‘p; 200V 5p; 400V 6p; 800V I*.
'?eg :O 77p; O H OA2

N9143p; OA47 7p; OA P oy P-
ENERS: % w

ZY8B 5% Series: 27V to 33V 8p.

14p  2N3706 9p MEII20  16p

14p 2N371Q 9p ME410l  10p

613  lep 2N37IP 9p ME60OI  I2p

1) 16p 2N4058 _ 12p ME6IO)  l4p

9 I9p ACI27 10p MES00I  l4p

17p ACi28 g I0p MPBIII  32p

926 6p AFI24 17p OC44 11p
isp BCIO7 ‘ 8p OCA45 12F

2183055 @ 35p BCI08 8p OC71 120
702 @ 10p BCIO9 @ B8p OC72 11p
2n§703 © 10p BFYSI @ 10p OCBI 18p
N304 10p MEo40l ¥ 19p 2N3819 ¥ 28p

SOWDERCONS: }p per pin—T7p for 14!
+WJ Carbon Resistors: 5p_per 10 of one value.
‘Panel Lamps 45p, DALO PC PEN 80p.

iscounts begin at 10% for 10+

JEF ELECTRONICS (P.E.1)

York House, 12 York Drive, Grappenhall,
Warrington WA4 21EJ. Mail Order Only.
W.O. P. & P. 9p per order. Overseas 65p.
Money back if not satisfied. List free on application.

5—N-Channel FETs 3819E—=£1

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 gvailable at bar-
gain prices.

REDHAWK SALES LTD.

45 Station Road, Gerrards Cross, Buc

PRINTED CIRCUIT LAMINATE. Glass
%th loz. copper. Guillotined to your size,
Ip per sq.in. S.R.B.P. Price on application.
ARTWORKS manufactured from outline
drawings. Artwork tapes and symbols available,
enquiries invited.

PRINTED CIRCUIT BOARDS. Prototype
or production runs manufactured. Customer
boards etched, roller-tinned, gold-plated or
drilled as required.

PHOTOGRAPHIC enlargements or reduc-
tions 4-1 max. Film size 24in % 14in.
MURPHY 810 RADIO-TELEPHONES

from £9, less microphone, untested. Spares
available, enquiries invited.
HMANDSETS with switch, blue or black,

suitable for radio-telephones, £6.
OFF-WHITE press-to-talk
£3-50 each.

VARIABLE VOLTAGE CONTROLLERS,
1250W or SA, less case but assembled and
tested, £2-50.

Please write or phone for further details.
ELECTECHNIQUES, Selsley, Stroud
Glos. GLS 5)Y Tel.: Stroud 3129

microphones,

Professional quality at budget prices!

using Range 500 mixer modules.

m.510 Microphone amplifier (600Q), £4;

m.511 Equaliser (Bass & Treble), £4; m.512

Ceramic amplifier, £3-80; m.5i3 Line amplifier,

£3.80; m.514 BuHer amplifier, £3.60; E.400

Phase amplifier, £3-30; B.30 Booklet on mixing

circuits, 30p.

12p P. & P. Above 5 units free, above 10 units

15% discount.

gixers and Effects equipment built to order.
CRAIG AUDIO EQUIPMENT

54 Charles Street, Herne Bay, Kent

TV Line out-put Transformers

Replacement types ex-stock.
For '* By-return '’ service, contact London
014948 3702
Tidman Mail Order Ltd., Dept. PE,

236 Sandycombe Road,
Richmond, Surrey TW9 2EQ
Rectifiers and Frame out-put Transformers
also stocked.

& Callers welcome.

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 16V or 25V, 1, 2.2, 4:7, 10 mfds.
1p. 22, 47, 4p. 100, Sp. 50V, 3p extra,
sSubniiniature bead-type tantalums, 0-1/35V,]
0-22/35V, 0-47/35V, 1/35V, 2-2/35V, 4-7/35V,
10/16V, 8p. Mylar Fihn 100V, 0-001, 0-002
0-005, 0-01, 0-02, 2§, 0-04, 0-05, 23p. 0-063, 0-

3p.  Polystyrene 63V, 10pf.—10,000pf., K1

series, 2p.  Mullard mintature Carton Iilg
Resistors, 1112 series, third watt 1Q-—10 MQ,

% for 5p. lusured postage, 8p. THLE C.R.
SUPPLY CO., 127 Chesterfigld Road, whetlielfl,
858, =1

TRONIC COMPONENT PACKS

5 .off 150uF 25V, 5 off 220uF 40V
elect. cap., 70pw 50 off mixed pack
OT2 |/Csincluding 9930, 9933, 9945,
9948, 9937, 9944, 9946, £3-75. 10 off
BC109, Y0 off BC177, 5 off 2N3055,
£1-79%),000 off Mullard CR25 resist
made up of 20 different valves (50
each bandoliered), £5. Post and
packing |5p on any order. All com-
ponents fully specified.

FORTRONIC (FIFE) LT
113 KNOWEHEAD RO
CROSSFORD, Fl

4

LADDERS

LADDERS, 24}ft £9-80, carr. 80p. Leafiet
(bept PLE), HOME SALES LADDER
CENTRE, Baldwin Road, Stourport, Worcs.
Tel. 029-93 2574.

MISCELLANEOUS

AT LAST YOU CAN TRANSMIT AND
FORGET ABOUT LICENCE EXAMINATIONS

because this Ministry approved transmitter/receiver
kit does not use R.F.

Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get
the printed-circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN-TO-BUILD with the
EASY-TO-FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE—
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.

GET YOURS! SEND £5:50 NOW (5.A .E. for details
TO: 'BOFFIN PROJECTS’
DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

il
FIBRE OPTICS

FLEXIBLE LIGHT PIPE used to convey light to
inaccessible positions for inspection, panel
indicators, photo-electricand other applications.
FIBROFLEX Type | glass fibre flexible light
conduit | .14 mm active dia. bundle sheathed in
P.V.C. Prices per metre {U.K. post free): |-4,
70p; 5-9, 55p; 10+, 40p. 25 metres £6 per reel.
CROFON (Trade mark of Du Pont) Type 1610
plastic flexible light conduit now available.

64 filaments. Active dia. i-80 mm.

Prices per metre: |-4, £1-20; 5-9, £1; 104, 80p.
25 metres £16 per reel.

Send S.A.E. for full range’of products, price list
and literature.

FIBRE OPTIC SUPPLIERS
P.O. BOX 702, LONDON WI0 6SL

HOLIDAY FOR BOYS, 14/16 vears, Sumimer
1973, Tuition aud practical work in electronies
(and tape recording), engineering (Karting),
and photography. 11 days in Norfolk, £17°50,
Write for free brochure: INTIR-SCHOOL
CHRISTIAN FELLOWSHIP, ¢/o 1 Hubbard
Road, Loudon, SE27 9121,
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FREE! FREE! FREE! FR

WITH ORDERS FOR NIP-E-BOARD FoR P.E.

projects (to reach us by Dec 3Dwe will send an
extra board with compliments. This versatile and
superior_quality standardised printed circuit range
was reviewed in Market Place, October issue.
Examples of PE. projects that can be made on NIP-E-BOARDS.

Prices in brackets are for drilled boards.Planning chart suppli

Nonﬁnﬁ Owi, Yariable Attack and necag IC Intercom Dscillater.
srbp pi30)glass Tibre p A

Rally Driving_Game, Square Wave Gen, A.£ §ig Gen, CR Bridge,
sTEp'uu 27p(52p), glass Tibre 17€8 32p (82p).

Designing_with [Cs,srbp21EA 18p(30p), glass fibre 13p 35p.

IC_lntercom Amplifiessrbp 32EAS 30p(58p), ¢ fibre 35p(68p).
X hwé;msenh[mn wallets available(ses last monthi£3-95,
NiP ELECTRONICS, P.0. Box 11,Beaconsfield Rd, St Albans, Herts

60W rms | 50W rms | 35W rms
£9-55 £8-90 £7.90

0:2% THD. |V approx. sens. into
11K. 4 or 8 ohms (state which).
These modules are ideal to centre
your new guitar amp, pA or Hi-Fi
system around. Only 8 x [0cm
excluding heat-sink.

Mail Order only. Carr. 45p

KG ELECTRONICS
155 KINGS GATE

ABERDEEN

RUN YOUR
TAPE RECORDER

o
A.C. MAINS
M:’ins uréit suva:ed complete
and ready to plug into your a
cassette recorder. (State volt- a so
age, model and plug required.) P. & P. I5p
Also available for singie outputs 6V, 9V, 12V,
18V, €2.P. & P. 15p.

R.C.S PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E,I7

KIMBER-ALLEN KEYBOARDS

Stop key switches, contact blocks,
rhodium busbars, etc.

Sole Agent for the constructor:

Alan Douglas, Lees Barn Road
Radcliffe-on-Trent, Notts.

P.E. GEMINI. litcl almmininm  fascia
panels as  detailed  in fatest publication.
ircuit hoards  and  other  items.

Lrinted i
- 5 X

RAMAR CONS)

. CRUCTOR
sicl) Eleuta,

rl-

PSYCHEDELIC MIPH-STROBE

A  very POWERRJL, POCKET-SIZED
STROBE-LIGHT #hat is SELF-CONTAINED
and you can gake anywhere. Go to parties
and_ reall BRAIN-FREEZE them with
DAZZLHJG PSYCHEDELIC EFFECTS and
STOPAMOTION FLASHES. Boffin’s_A4few
MINEL.STROBE kit constitutes @ fully
sofid-state electronic  device ~which s
ACOMPLETE  with FUTURISTIC  case/
reflector unit, printed-circuit  board,
electronics, and source-lamp—the only
extra is a battery “which you can buy
locally. The whole thing can be easily
built in a few heurs.

A veritable FEICKERING FASCINATOR!
Adjustable flash-rate.

GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKEJ-
LIGHTNING! z

SEND £1 95 for YOUR MINI-STROEE, to:

Boffin Projects
4 Cunliffe Rd., Stonele,

Build your next project in a BEC (Book End Chassis)
—a new concept in chassis buying. Three sizes
adaptable to all projects in P.W. and P.E. Texan,
Gemini, etc. Gemini P.C. Boards, Full Sets. Fibre
Glass, £3-35. Paper Base, £2-50, can be purchased
separately. Send S.AE. for details.

H.M. ELECTRONICS
275a Fulwood Road
Sheffield S10 3BD

CLEARING LABORATORY, scopes, V.T.V.M’s,
V.0.M's, H.S. recorders, transcription turn-
electronic testmeters, calibration units,
U, puise  generators, D.C. null-
potentiometers, bridges, spectruin analysers,
voltage regulators, sig-gens, M/C' relays
components, ete.  Lower Beeding 236.

FOR ALL your Jlectronic (Component require-
ments. Send for free list to B.('. ELECTRONIC
SUPPLIES, 7 Regent Road, Huddersfield,
HD1 4N R. s

= s,

BEST EVER—INTERNATIONAL
230 VOLT A.C. “MAINS" PER-
FORMANCE from 12 volt car battery.
R.C.A. INTERNATIONAL 230 volt
A.C. POWER UNIT. Wonderful
230 volt a.c. performance with low
battery drain. Marvellous for A.C.
FLUORESCENT LIGHTING and
hundreds of makes and types of 200/240
volt A.C.and UNIVERSAL A.C./D.C.
APPLIANCES. Can be used for re-
charging battery by using an ordinary
motorist’s 4 amp battery charger.
Total weight of unit 2! Ibs. New
improved model only £6-90, plus fI
delivery. C.O.D. with pleasure. 7 days
approval against cash.

Dept. PE BROADWAY DISTRIBUTORS, The
Benerator Gentre, House of Time, 273
Broadway, Rossall, Fylde, Lancs.

ENAMELLED COPPER WIR

S.W.G. /1b Reel 3/b Ree
10-14 £1-15 65p
15-19 £1-15 65p
20-24 £1:18 68p
25-29 £1-25 75p
30-34 £1-30 80p
35-40 £1:40 85p

The above prices cover P. & P.in U.K. Supplied by

INDUSTRIAL SUPPLIES

-102 Parrswood Rd., Withington, Manchester 20
Telephone No. 061-224 3553

CONSTRUCTION AIDS. Screws, nuts, spacers,
ete., in small quantities. Aluminium panels
punched to spec. or plain sheet supplied.
f'ascia panels etched alnninium to individual
requireents. Printed cirenit boards—masters,
negatives and boards, one-oft or small numbers
Sewd 6p for list. RAMAR CONSTRUCTOR
SERVICES, Shelbourne Road, Stratford-,
on-Avon, Warwks.

RECORD T.V. SOUND using our loudspeaker
isolating transformer. DProvides safe con-
nection to recorder. Instructions included,
£1 post free. CROWBOROUGH ELEC-
TRONICS (P.E.), Eridge Road, Crowborough,
Sussex.

ELECTRONICS FANATICS

whether beginner or advanced — wae
offer a range of over 35 SUPER pro-
Jects,

Have you ever wanted to build A
MACHINE THAT LEARNS? Or perhaps
make 2 TEACHING DEVICE?! Maybe you
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about a
“Thing capable of REPRODUCING
ITSELF? Whatever your electronic turn-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction-
world of BOFFIN.

GET YOUR CATALOGUE — SEND JUS

15p NOW! (S.A.E. for details).

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

ELECTRONIC MUSIC

CIRCUIT ASSEMBLIES for all your music
projects, ready-to-use modules ideal for Syn-
thesisers, Sound Effects, Organs, Instrument
modifiers, and Disco Equipment.

CHOOSE from over 25 circuits, including our
new range of |-C designs for Synthesiser work.
OUR CATALOGUE contains full technical
details, explanations and definitions, suggestions
for projects, and discount price details.
©OUR PRICES are the fowest in this field and
represent unbeatable value for money.

Send only 20p for our latest catalogue:

TAYLOR ELECTRONIC MUSIC DEVICES
P.O. BOX 42, CHESTER CHI 2PW

Build the Mullard C.CT.V. Camera
Kits are now available with comp-
rehensive construction manual

(also available separately at 65p.)

SEND 5°X7°S.A.E. FOR DETAILS TD:
CROFTON ELECTRONICS
15/17 Cambridge Road, Kingston-
on-Thames,Surrey KT1 3NG

METER REPAIRS. Ammeters, voltmeters,
multi-range meters, etc. Send to METLR
REPAIRS, 39 Chesholm Road, Lonlon
Ni6 0Ds.

OF INTEREST TO SCHOOLS, libraries colleges,
etc.  Complete set of P.L. from issue one.
Bound and indexed, £20 0.n.0. Buyer collects.
Telephone : Worcester 421369.

PROFESSIONALIZE!

your constructional projects
Professional Quality

EDGE CONNECTORS

For 0-1 matrix construction board
Way 35p
24 Way 27p
16 Way 19p
Gold plated double sprung contacts.
Complete with P.C. wiring attachment.
P. & P. 10p on all orders please. Ex. Equip.

DGB (PE) COMPONENTS

12 SOUTH LANE, HESSLE, YORKS.

OPPORTUNITY FOR ENTHUSIASTS

Enthusiasts selling their small spare time
public address company. Suitable for about
four or more people (or Electronics Club?)
to have fun and make money, No premises,
so price well within your pocker.
FURTHER DETAILS Box 46,
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BYWOOD STOP PRESS LSI CLOCK CALCULATOR |ICALCULATORS
omorrows World
ARMAlol?rlagTRCF !i-.!cluir:ig'rzonfaNg:i{alzn lus loyes 'H‘our§. Al RAPID 800
six components equals one radio? pricxe 'cf-zs 4/6 D'g't Dlspla’)l‘ Bulld a desk cali- ‘32 (a)
TerHG R G ‘ Seven Segment.  lcylator with fixed
DILlsLla'ws,w'zt;:‘:«s,: 4plw 4 @ Ip2w S.O/GOHZ Opera- and floating deci- §You may telephone ADVANCE—
75p  80p  83p 90p + 12pP.&P. tion. mal point, your order and pay —MINI £45 (a)
D e o T Can be made as  Jconstant switch, Jby Access. With Mains
TIL312 4 ineh 7 sef display £2-00 small as 24 x 2 x {LED readout. Adaptor and
VLD B2 ol o €00 || B 2in using only 14 |This kit is com-  {p1SPL AYS Rechargeable
NO MORE ROOM—CATALOGUE |5p—NOW! extra components |plete (even solder) Batteries
BVHJDDD to the basic crzﬂsp. and makeshup LED— £52:50 (b)
The chip is a into a machine )
imCMOS pack- |worth £79 for  [Ein (©) .. £18:00
ELECTRONICS gge ot s only 3-4 hours  f4in (4) £16:00EXEC 8 £60 (b)
181 EBBERNS RMB;,"{'E,!EMPSTHD' HERTS. power consump- work in construc- Lin(6) .. £€2200] 5 16 £72 (b)
{ § tion. qion. _— 16+1 £89 (b)
MUSICAL INSTRUMENTS ['l Basic chip and Cﬁ; . 75pLIQUID 16--2 £110 (b)
- — ircuit—
Touch Sensitive Envelope Shapers £12:50 ! §M53| | £11-50 Set of socket.s CRYSTAL— 16R £140 (b)
Reyfeneh £1200 (28and 14pin) dii 4y . £13-00
ISR HO Set of sockets BYWCALCSKTS [2' POST. ETC
Electr'onlc Piano U-nItS £6-50 (28 and 14) £1-75{ All 7-Segment ’ 2 .
Transistor I'C Oscillators 8 octave £5:50 BYWMMSKTS 'm Tested) {Units. a 5p
Percussion Units £4.75 £1-35]£55 p.p. 75p ) Add 25p p.p- b 75p
Transistor I'C Oscillators 4 octave £3-50 i

MAKE YOUROWNT.Cs ! !!

f These D.I.P. pin headers are fully compatible with all 14 and 16 pin sockets. They can be used
as plugs with our 16 way flat cable or discrete components may be soldered between the contact
extensions to form a convenient plug-in package. The height of the low-profile models is Smm
and that of the high-profile [Omm. A hole in the top of the high-profile model aliows for injec-
tion of a permanent potting compound. 3 for £1:00, p & p 12p.

DATA SHEETS 12p. CATALOGUE |5p. TERMS: CASH WITH ORDER OR ACCESS.

BYNIOOD e eaocs

Send |5p for Brochure |

DIGICHORD
Duffryn Glywd House, Elm Road,
Tokers Green, Reading, Berks.
Reading 479226

181 EBBERNS ROAD
HEMEL HEMPSTEAD
TEL. 0442.62757

BUILD A
PROFESSIONAL

Yy Yy
eonsler e i

! [ICnrpne

SYNTHESISER
using neWI'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 VCO1, £10.50, giving sawtooth and square-

You too can build a professional synthesiser like the

one illustrated using the professionally-proven
range of Dewtron modules. Countless possible
patching combinations giving the range of effects
now heard in Pop records.

WE SUPPLY ALL PARTS except cabinet.
BOARDS and contacts 3 or 4 octave.
VCO-2 STABLE, PRECISION V/C OSCIL-

KEY-

wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£13. White noise type WN1, £7. Voltage-con-
trolled amplifier VCA1, £10. Voitage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music

LATOR gives SINE, TRIANGULAR AND by microphone announcement, AF1, £9. etc,, etc.
SQUAREWAVE outputs, 1 volt/octave voltage ALL MODULES ARE BUILT, TESTED AND
control. £22 each or £25 each 2 or more matched. SEALED FOR LONG LIFE. Simply connect

SHE-1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variable attack, sustain, touch-
sensitive playing when used with VCO-2 signals.
£15.

coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £4-50. REVERB
Module and spring unit £15.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound

effects! Ask any of our customers.

See our products in the music stores, too.

Suppliers of special equipment to a leading group.

Our modules are used in professional equipment by other manufacturers!
Send s.a.e. for synthesiser details or send 15p for full catalogue of our famous musical effects.

D.E.W. LTD.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR
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MAINS MOTOR

Preclsion made—as used in
record decks and tape recor-
ders—ideal also for extractor
fan, blower, heaters, etc. New
and perfect. S8nip at 65p.
R Postage 20p for first one then
10p for each one ordered.

.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
6 way—1 pole, 12 way. All at 20p
each £1-80 for ten, yourassortment.

iISA ELECTRICAL
PROGRAMMER

Learn in your sleep:
Have radio playing and
kettle boiling as you
awake—ewitch on lighta
to ward off intruders—
have warm house to come
All these and many other things you

home to.
can do if you invest in an electrical programmier
Clock by famous maker with 15 amp. onfoff
switch. S8witch on time can be set anywhere to

stay on up to 6 hours. Independent 60 minute

memory jogger. A beautifulunit. Price£1-85 4
20p p & p or with glass front chrome bezel 75p
extra. *

RESETTABLE FUSE
How long does it take you to renew a
. fuse? Time yoursell when next one
J" blows. Then reckoning your time at
. £1 per hour see how quickly our
resettable fuse (auto circuit breaker)
willpay foritself. Price only £1 each or
& 811 per dozen, specify 5A, 10A or 15A —gimply
,&in Place of switeh.

,

" FLUORESCENT CONTROL KIT
“WEach kit comprises seven items—Choke, 2 tube
nds, starter, holder and 2 tube clips, with
» irlnginstructions. Buitable for normal Auorescent
i tubes or the new “Grolux’ tubes for fish tanks
« aad indoor plants. Chokes are super-ailent, mostly
reain filled. Kit A—15-20W, £1. Kit B—30-40W,
81. Kit C—80W, £1.20. Kit E- 65W, £21.20.
“ KIit F for 81t 125W tube £1:75. Kit MF1 is for
% §in, 9in and 12in miniature tubes, £1. Kit MF2
' for 21in 13W miniature tube, £1. Postuge on
Kits A and B 23p for one or two kits then 23p
tor each two kits ordered. Kits C, D and E 23p
on first kit then 18p for each kit ordered. Kit F
33p then 23p for each kit ordered. Kit MF1 18p

on first kit then 15p on each two kits ordered.

*7~ SOLDER GUN
A must for every busy man, gives
almost instant heat alsoilluminated
job. 106 watt £2-25 pius post and
ins. 20p. BIG JOB 250W model
£4-75 plus post and ins. 40p.

WATERPROOF HEATING
k ELEMENT
26 yards length 70W. Belf-regulating
temperature control. 50p post free.

MAINS TRANSISTOR POWER PACK
Designed to operate transistor setas and amplifiers.
Adjustable output 6V, 4V, 12V for up to 300mA
{class B working). Takes the place of any of the

* tollowing batteries: PP, PP3, PP4, PP6, PP7,
PP9 and others. Kit comprises: mains trans-
former rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
83p, plus 20p postage.

L THERMOSTATS
TFype “A” 154 for controlling room heaters, green-
houses, airing cupboards. Has spindle for pointer
knobs. Quickly adjustable from 30-38 deg. F. 48p.
Type "B” 10A. Thisisa 17in long rod type made
by the famous Sunvic Co. Spindle adjusts this
from 50-550 deg. F. Internal screw alters the
“®  setting 80 this could be adjustable over 30 deg. to
1,000 deg. F. Suitable for controlling furnace,
i oven, kiln, immersion heater or to make Aame-stat
e fire alarm, 50p plus 12}p post and insurance.
Type "C . Simply clamp to tank, pipe, heatsink,
casing. Break temperature adjustable by
callbrated knob 75p.
Type “D*. We call this the Ice-stat as it cuts in
and out at around freezing point, 2/3A. Has
many uses, one of which would be to keep the loft
bipes from freezing, if a length of our blanket wire
(Ploayd) 50p is wound round the pipes. 28p. P.&
. Bp.

Type "E”. This is standard refrigerator thermo-
stat. 8pindle adjustments cover normal refri
ator temperature. 50p plus 5p post.
“F”. Glass encased for controlling the
temperature of liquid —particularly those in glase
ks, vats or sinks—thermostat is held (half
submerged) by rubber sucker or wire clip—ideal
for fish tanks—developers and chemical baths of
all types. Adjustable over range 50 deg. to 150
deg.F. Price 80p plus 10p post and insurance.

Practical Electronics  January 1973

TV T —

—_

~ =

-

BATTERY MOTORS

A bargain parcel of 7 motors for 1. Some not as
large as a postage stamp and only {in thick,
largest is 1}in x 1}in dia. Bome work off 1}V
some a8 high as 18V. These motors are used In
racing cars, power toys, etc. The largest is 8o
powerful that it willdrive a Minidrill, model lathe,
or similar. This is a 4 pole motor, optimum
working 16-5V but very powerful even aa low as
4}V. Don’t miss this wonderful snip.

COMPUTER TAPE

2,4001t of the Best-Magnetic Tape money can buy— users claim

good results with Yideo and sound.

1in wide £1-00 plus 30p post

and insurance, with cassette, jin wide £1-00 plus 30p poat and

insurance with cassette.

}in wide 85p plus 25p post and insurance

with cassette. Spare spools and cassettes—1in 78p, }In 75p each
plus 20p post and insurance,

TANGENTIAL HEATER UNIT
This heater unit is the very latest type, most
efficient, and quiet running. Is as fitted in Hoover
and blower heaters costing £15 and more. We have
a few only. Comprises motor, impeller, kW
element and 1kW element allowing switching 1,
2 and 3kW and with thermal safety cut-out. Can
be fitted into any metalline case or cabinet. Only
need control switch. $3-50, 3kW Model as above
except 2kW #£2-50. Don't miss this. Control
8witch 35p, P. & P. 40p.

Q
\O

TIMAC 24 hour 15A Clock Switch. Self-contained unit for flex
connectlon to the maine. Clock switches 2 onjofts per 24 hours.
Operates & 15A awitch.

case with outlet socket.
ia the continental type.
country alternatively you could fit a connector strip in place ot
the outlet socket.
X 3in and the clock has a clear perspex cover which is easily removable for
reprogramming.

All neatly made up in an ivory moulded
The only snag is that the outlet saocket
Pluga for these can be bought in this

Overallsize of this unit is approx. 4in x 2}in

Ideal for blanket controller etc. Price £2-75 each.

THYRISTOR LIGHT DIMMER

For any lamp up to IkW. Mounted on switch plate to fit
in place ot standard switch, Virtually no radiointerference.
Price £2.85, plus 20p post and insurance.

&

cabinet or for removing flux smoke when soldering, ete., etc. A real
bargain at £1-85.

HORSTMANN “TIME & SET” SWITCH

(A 30A 8witch). Just the thing if you want to come home
to a warm house without it costing you a fortune.
delay the switch on time of your electric fires, etc. up to
14 hours from setting time or you can use the switch to give
a boost on period of up to 3 hours.
control processing.
8pecial anip price £1-50 Poat and ins. 23p.

3 STAGE PERMEABILITY TUNER
Made originally for Radiomobile car radios.
wave tuner with a frequency coverage 16kc-525ke.
and oacillator sections (long wave coil available) smail size, only
2%in X 2in x }in.
modules and a few inter connection components to make a
complete compact receiver,
10% for 10.

Youcan

Equally suitable to
Regular price probably around £5.

This is & medjum
Aerial, RF

Can be used with our IF module and AF

Circuit supplied. Price 85p less

THIS MONTH'S SNIP
Miniature maine driven biower centrifugal type
blower unit by Woods, powerful but speciaily
built for quiet running—driven by cushioned
induction motor with specially built Jow noise

bearings. Overalisize of blower is approx.4}in x 4}in

X 4in.  When mounted by its flange air is blown into

the equipment but to suck air ont mount it from the
centre using a clamp, ideal for cooling electrical
equipment, or fitting into a cooker hood, film drying

MULLARD AUDIO AMPLIFIERS
All in module form, each ready built complete with heat
sinka and connection tags, data supplied.
Model 1153 500mW power output 6p.
Model 1172 750mW power output 85,
Model EP9000 4W powcroutput £1-45.
Morlel EP9001 twin channel or stereo pr

4Y D
E~
109% discount if
10 or more ordered.

s-ainp £1-80.
MULLARD I.F. MODULE

This is a fully screened intermediate frequency module
for amplification and detection of f.m. signals at 10-7MHz
and a.m. signals at 470kHz. The first stage in used as an
i.f. amplifier for f.m. and & self-oscillating mixer for a.m.
operation, in conjunction} with external oscillator coil.

85p each. 10 for £7-85. 100 for £62-50p. With connection dig!

MULLARD UNILEX

Standard Control Unit with escutcheon—£8-50
Knobs—Bet of 4—50p.

De-luxe Control Unit—£8-50, with escutcheon.
8et of 6 Knohs—75p.

Mullard Unilex Handbook—25p.

This D.I.Y. 8tereo Amplifler is atill available complete at £7 for the four
Mullard Modules, or Modules can be bought separately as followa:

4W amplifier module (2 required) Mullard Ref. No. E.P.9000—£1-45 each
Pre-amp module Mullard Ref. No. E.P.9001—£1-80 each.

Power module-—Mullard Ref. No. E.P.9002— £2-30 each.

In addition and made to Mullard Specification we offer:

1 hour.

operate micro-switch. £1.15.

| HOUR MINUTE TIMER
Made by tamous S8miths company, these have a large clear
dial, size 43in x 3}in, which can be set in minutes up to
After preset period the bell rings.
cessing, a memory Jogger.lgr. by adding simiple lever, would

ldeal for pro-

resistance  circult,  house
wiring, car electrics. Tests

polarity of diodes and rec-

tifiers. Also Ideal size for

conversion to signal injector

AMPLIFIER IN CASE WITH
SPEAKER

Marketed by British Relay under the name
Luxistor. Thlslsin a very neat looking cabinet and
is ideal around the home or in the workshop for
a matching transformer and volume control and
amptifier may be powered by an internal 9V
battery or an external 110V source. S8peaker is an
R-A eliptical 8in x 3}ln 10,000 gauss. The ampli-
fier proper is a Newmarket model ref. P.C.4. Price

s
POCKET CIRCUIT TESTER
Test continuity of any low
{circuit supplied). 30p or 2
for 50p post paid.
trouble shooting or for testing out a quick lash up.
8izeapprox.9fin x 64in X 3tindeep.Inputle via
£8-50 each, 10 for £31-50. Post and Insurance 20p.
BAKELITE INSTRUMENT
CASE

< 8ize approx. 6}in x 3%in X
2in deep with brass inserts in
four corners and bakelite panel.
This is & very strong case suitable
to house instruments and special rigs,
etc. Price 45p each

TELEPHONES
Complete as illustrated. Save
your legs, time and temper,
simply by putting in some
telephones. Ex. G.P.0. not
new—but guaranteed in good
condition and serviceable.
8upplied with diagram and
instructions showing how to
connect. Price 75p each + 50p
post or 2 for #2 post paid.

Also available separately, dials and handsets

50p each & 20p post.

ROCKER SWITCH

13A self-fixing into an oblong hole. )

size approximately lin X }in 6p each. |

10 for 54p.

SLIDE SWITCHES

8lide Switch. 2-pole changeover pane
mounting by two 8B.A, screws. Bize
approx. lin x (in rated 2560V lamp.
6p each. 10 for 54p, 100 for £5-10, 500
for 224. Ditto as above but for printed
circuit §p each, 10 for 45p, 100 for £4.25.
Sub Miniature 8lide 8witch. DPDT 19mm
(1in approx.) between fixing centres. 18p each or
10 10511-08. 8P Change over spring return 250V
1A.10p.

EDUCATIONAL KITS—all with
pictorial instructions
+

THIS BALANCE
K1T FREE

Eagleeducational
kits. Japanese
made these are
= excellent  value
for money. We
do not expect to

L L N T
be avbie to repeat this offer once stocks are sold.
Brief description of each kit is given below and
with 3 kits or more we give FREE an accurate

11 piece balance kit. Price of kits 40p each post
paid. 8pecial price for all 8 kits 28 with free
balance kit.

KA2 Lens Kit. Eleven parts, including candle,
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend as they pass
through different lenses.

KA3 Water Pomp Kit. Thirteen parts. Top of
pump is transparent so that operating parts may
be observed. 8mall parts are brightly coloured to
be seen easily while working. Three types of
pump may be made: Lift pump, Force Pump and
Force Puinp with reservoir and nozzle.

KA4 Busser Kit, Eleven parts. Transparent
- covers ailow the operation of buzzer to be seen.
~Ilustrates and teaches how electromagnetism with
anautomaticswitch resultsin an operating buzzer.

KAG-—2-Pole Motor Kit. Twenty-four parts

etc. Motor operates from 1}V battery. Illus-
tratesand teaches how electro-magnetism operates
a motor.

KA7 Electro-Magnet Kit. Fifteen parts, inciudes
cornpass. Makes two electro-magnets, one with
one layer of wire and one with several layers of
wire. Picks up tacks, nails and any small parts
showing how magnetiam works.

KAS8 Current and Resistance Kit. Twenty-nine
parts, including bench and light bulb. Conduct
interesting and educational projects to learn the
application of "OHM8 LAW" and aee the differ-
ence in current and resistance with different types
and lengths of wire.

KAD Bell Kit. Eight parts, including bell and push
button switch. Bulld a compiete electric beli and
see how the hammer is triggered to make the bell
ring.

KA10 Morse Koy Busser and Bell Kit, Twenty-
flve part kit, easy to construct, simple to operate.

Where postage is not stated then orders
over £5 are post'free. Below £5 add 20p.
8emi-conductors add 5p post. Over £1 post
free 8.A,E. with enquiries please,

J. BULL (ELECTRICAL) LTD.

(Dept. P.E.) 7 Park Street, Cioydon CRO 1YD

Callers to 102/ Tamworth Road, Croydon
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including enamel wire, arinature and pole piece,”




‘ 015, 0 22F, 8p. 0-33uF, 6p. 0-47uF, 84p.0-68uF, 11p. 1-0uF, 18p. 1-5uF, 20p. 2-2uF, 24p.

400V: 0-001uF, 0-0013uF, 0-0022uF,
0-47uF, 18

MULLARD POLYESTER CAPACITORS C296 SERIES
0-0033uF, 0-0047uF, 24p. 0-0068uF. 0-01uF, 0015k
0-0294F. 0-03312F, 3p. 0-047uF, 0-0RRuK, 0-1uF, 4p. 0-15uF, 8p. 0-22uF, 7§p. 0-33uF. 11p.

p.
160V 0-01uF, 0-015ul, 0-22uk, 0-033uF, 0:047uF, 0.068uF, 3p. 0-1uf 3ip. 0 15u¥, 44p.
0 22uF, 5p. 0-33uF, 8p. 0-47uF, 73p. 0-68uF, 11p. 1-0uF, 13p.

Log or Linear
Single 12p.

RESISTORS
1W 39, carbon
1W 109 carbon
range 270 to

(UFIV) 10/2:5, 2

6:4/6-4, 25/6 0/6-4. 100/6-4,

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES
2.5, 8025, 160/2:5, 320/2-5. 500/2-5, 8/4, 32/4, 64/4. 125/4,
200/6-4, 320/6-4. 4/10, 16/10, 32/10,

ép each
250{4. 400/4.
5/10, 200/10,

range 1002 10 L MQ
SLIDE SWITCH

64/10,

Reads 0-9 and decima
DI Y HARLOW, ESSEX | TYPE 3015F (5o hoet on request
[ | Add 5p P. & P. Price list $.A.E. - = _
No callers please. TIL 209 LIGHT EMITTING DIODE.
& ONLY £1-50 ||Made by TEXAS INST. (Red) 35p.
All our stocks are brand new with money back refund for one month only VEROBOARD
— - - 015 01
BD116  78p OCd4 18p | TIP33A  88p | 2N3711  10p Matrix  Matrix \
TRANSISTORS BDI21  50p|OC45  13p |TIP34A £1.80|30251  49p | 16 DIL Bucket 3op | 2iin X 3tin 17 23p
AC107  16p | AL102  59p[BDI30  48p | OCTI igp |2N697  18p | 40636 58D | Driven by 7447 g5p | 2iin X vin 25p 25p
AC126  1ip AL103  49p|BDi31  58p| OC72  12p |2N117l  24p SHI £3 Flin 25p 259
AC127  1lp | AUI03  86p|BF194  1Bp|OC8I 13p | 2N1304  28p —— 8in x ain 300 289
AC128  1lp| AUl  98p{BFY30  15p|OC8ID  13p |2N1305  25p SUPER LOW * Vero Pina(Bag 01 36) 20p
AC176  28p | BC107 8p|BFY51  12p|OC83 20p | 2N2846  47p PRICED LINEAR I.C'S Vero Cutter 45p ) .
ACI4IK 20p | BC108  8p|BSY954 15p|OCI70  24p|2N2926  10p | DIODES . Pin insertion Tools (-] and -15 matrix)
ACI$2K  20p | BCIOY 8p|ME0402 18p|OC200  5p |2N3053  20p | IN4001  4p | 301A Toty 4gp | at 550
ADI{ © A0y ) BCLGd 20p| ME0404 My | 0C201  2p | 2NS0i0 49 IN4002  4p | 3018 DIL 45p —
AD15 p | BC 10p/ME4401  10p | OC25 25p | 2N3702  12p |IN4003  Sp | 709C To9% 28p
ADI6ly pee | BCIBS  1lp|MEslo2 12p)OC28 30p | 2N3703  12p [IN4004  7p | 709C DIL smeee™e 30p SLIDE POTENTIOMETERS
AD162° | BC182L  8p{ME6002 1l4p | OC29 36p |2N3704  12p | OA90 8p | 723C  To99 87p 38mm, TRACK
AF113  16p | BCISSL  8p|ME6101 1ldp | 0C35 25p [2N3706  12p | OA9I 8p | 723C DIL 90p| SINGLE GANGED, LOG or LIN
AF115  16p | BCIS4L  8p|ME6102 1Bp | OC36 38p | 2N3706  10p{0A200  10p | 741C ToSy 35p 1k to IM. 40p each.
AF116 18p | BC212L 8p!MP8111 3gp | TIP29A  48p | 2N3707 10p [ OA202 8p | 741C DIL 34p TWIN GANGED, LOG or LIN
AF117 15p | BC214L BpiMPS8311 84p | TIP30A  55p [ 2N3708 8p | 1844 10p | 741C 8p in DL, 34p 1k to 500k. 60p each
S~ ——IMpg513 45p|TIP31A B8p|2N3709 10p|IN4140  4p | 747C DIL a0p|
CAPACITORS |ocs1 13p | TIP324  89p | 2N3710  10p | WO2 3gp | 748C To99 38
MULLARD POLYESTER CAPACITORS C280_SERIES VOLUME CONTROLS
230V P.C. mounting: 0-01uF, 0-015uF, 0-22uF, 3p. 0-033uF, 0-047uF, 0-068uF, 3§p.0-1uF. dp. Potentiometers

Carbon track 500 @ to2:2M

Dual gang {stereo) 40p.
Single type with D.P. switch 12p extra.

10 M type TRS[Y
triple rated }-1-, tin oxide X 2%

Pack of 10
169 501
(untharked

2.5/16, 10/18, 20/16, 40/16, 80/16, 125/18, 1-6/25, 6:4/25, 12:3/25, 23/23, 50/23. 80/25, 1/40 8PST 10p each. D.P.D.T. 12p each
4/40, 8/40, 16/40, 32/40, 50/40, 0-64/64, 2-5/84, 5/64, 10/63, 20/64, 32/64. MINIATURE NEON LAMPS P::;k of 10
— 240V 1o 5 o each 4| 2N2826G
MULLARD C437 SERIES 240V or 110V 1-4 5p. 5 plus 43p each 1770 o e put @100 plus, g
100/40, 160/23, 250/16, 400/10, 640/6-3, 800/4, 1,000/2:5, Bp. 100/64, 160/40, 250723, 400/16, | CARBOMN 'S B ThoL i 42124
640710, 1,250/4, 1,000/6-4, 1,600/2-5, 12p. 160/64, 250/40, 400/25, 640/16, 2,000/4, 1,000/10, PRE-SETS -0 T 8p
1.600/6 4, 2,500/3-5, 15p. 250/64, 10040, 640/25, 3,200/4, 1,000/16, 4,600/10, 2,500/-4 | Smali high quality, type N0 pius 14
4,000/2-3, 18p. 1009, 2200, 47 2
— . 10K, 22K, 47K, 100K, 220K, 470K, 13 Pack of 19
Miniature Fixed Ceramic Plate 3p each. aM?2, 4M7, 10M Q. Vertical or horizontg 3 Plastic B('109
Preferred values from 1-8pf to 10,000p{. . mounting, 6p each. 50p
h -
- -

ABC'S OF INDUSTRIAL
ELECTRONICS

By J. A. Wilson £1-50
1-2-3.4 SERVICING STEREO
AMPLIFIERS

By Forest H. Belt £2-50
TRANSISTOR-T.V.
SERVICING GUIDE

By Robert G. Middleton £2:25

SOLID-STATE SERVICING
By A. N. Sloot £
MODERN DICTIONARY
OF ELECTRONICS

(New 4th Edition)

By Rudolf F. Graf

101 QUESTIONS AND
ANSWERS ABOUT AM,
FM, AND SSB

By Leo G. Sands

99 WAYS TO IMPROV
YOUR SHORTWAVE
LISTENING

By Len Buckwalter
HANDBOOK OF BASIC
ELECTRONIC EQUIPMENT
By W. Oliver £1:75
(Published : Foulsham Technical)
TRANSISTORISED RADIO
CONTROL FOR MODELS

£6-50

£1-75

£1.75

By D. W. Aldridge £2-50
MAKING AND USING
ELECTRONIC
OSCILLATORS

By W. Oliver £2.00

pa
pig
pa
px
pa
px
g
pa
pa
pi
i
pi
px
pas
I
pi
i
i

FOULSHAM-SAMS
TECHNICAL BOOKS

(W. FOULSHAM & CO.LTD.)
YEOVIL RD., SLOUGH, BUCKS. ENGLAND
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The ALBOL Sound-Light Control Unit
connects directly to the loudspeaker output
of a record player amplifier or tape recorder,
and will allow three lamps connected to the
unit, to var? in brilhtgess according to the
frequency of the mésic, erc. it is supplied
complete with a lead ¥br connecting the unit
to the 240V a.c. mains supply. Size: 6 x 3 X 2in.
Plastic Cose Colours Selection: Red, Blue and
Orange

TECHNICAL SPECIFICATION:

Mains voltage: 240V RMS 50-60Hz

input voltage: 2:5-5V max.

input impedance: 8 ohms

tight intensity: each channel independently
variable

Maximum load on each channel: 500W

Fuse rating: S5A

Price £9-50. P. & P.50p.

Send P.O. or cheques to:

Albol Electronic & Mechanical Products Ltd.

3 Crown Buildings, Crown Street, tondon, S.E.S
Tel.: 01-703 3282,

Please mention

PRACTICAL ELECTRONICS

when replying to

Advertisements

Newest, neatest
system ever
devised for storing small
parts and components :
resistors, capacitors, diodes,

transistors, |
ete. Rigid plastic units interlock together

in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
removable space dividers. Build up any |
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !

SINGLE UNITS (ID) (Sins x 2}ins X
2}ins). £1-35 DOZEN.
DOUBLE UNITS (2D) (Sins % 4}ins X
2%ins) £2:25 DOZEN.

TREBLE (3D) £2-35 for 8.

DOUBLE TREBLE 2drawers,inoneouter
case (6D2), £365 for 8, EXTRA LARGE
SIZE (6D1) £3-30 for 8. !
PLUS QUANTITY DISCOUNTS !
Orders £5 and over DEDUCT 5% in the £
Orders £10 and over DEDUCT 7}% in the £
Orders £20 and over DEDUCT 10% in the £
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £5. Orders £5 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES
ALL PRICES TAX PAID
(Dept. PEI1) 124 Cricklewood
Broadway, London, N.W.2
Tel. 01-450 46844
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“U,K’s LARGEST ELECERONICS CENTRES!

! =

R L1D. EDEWARE ROAD, LONDON.AN.2.
404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381
'35-356eHIGH FIDELITY & TAPE EQUIPMENT -Q1-402 5854/4736 ¥
309 PA L DISCO - LIGHTING"HIGH POWER SOUND -01-723 6963

z 303 BARGAIN STORE SPECIAL OFFERS  All Mail to: 303, Edgware Rd., London, W2 1BV
AIJ: YOUR ELECTRONIGREQUIREMENTS WITHIN 200 YARDS. CALL IN-AN'P SEE FOR YOURSELF.

BUID - RECORD DECKS

CHASSIS (Post S0p)
SP25/3, £1025  HTT0, £14.50
MP60, £9:95  MP610. £12.95.

20 + 20 WATT INTEGRATED

i.C. STEREO AMPLIFIER

% FREE TEAK CASE e uits:

AP76, £17-95 GL7S, £28-50
FEATURES: New slim design with 6 _ICs, IC

(As feotured in *‘Practical Wireless'
Moy to August 1972)

PLINTH/COVERS (State Model}
SP25/MP60/610 £330 (Post 40p)
AP76 £4-50 (Post 40p)
CART/PLINTH/COVER
(Post 70p)
(HL) MP60/GBOOH/PC  £18-50
MP610/SCSMD/TPD2/PC £19-95
AP76/M756SM/PC £32-50
AP96/M75651/PC £39-95

k 10 sili transistors, 4 rectifiers, 2 zeners I # (ﬁt ?:276/(?890{?}{55(: g?g:z
sockets, silicon transi . ¢ . . 5 f .9
Special Gardners Jow field slim line transformer. SPECIAL SLIM DESIGN LT70/G80’OITPDI/PC £34.50
Fibre glass P panel. Complete chassis work. KIT PRICE WITH (HL) 2025/9TAHCD/PC £13-95
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES i MP&O/SCHMD/PC £1725
__DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, ™ SILVER TRIM (HL) GL75/GBOOE/PC  £4195
RELIABILITY AND EASE OF CONSTRUCTION. P.&P: el chassis sicd (HL) GL75/G800/PC £28.95
ILITIES: Onjoff switch indicator, headphone socker, F 4 3 L & "
chll‘DS‘ate &rEbIe, bags/?voluvr:e and 'I:a:an:c conl-nrols, scMratchPaGd sp 14} in. x 6io. x2in. bigh TI;J‘kLRsAbSSrNE]RCs
rumble filters, mono/sterco switch, Input selector: Mag. P.U., ~
:\adio ’Il'uneRr.'A;la(, Can be alc)ergcd for Mic, Ta;::bT‘aqlc h&:c'i :qt: COMPLETE WITH FREE TEAK CABINET Operate at 40ke)s up to 100
Parts list Ref. 20 on request). Constructional Details . " - et e | dealiomots steitehi ngd]
21. 30p. Designer approved kits distributed by Henry’s! Ziggal]ins; Complete with data
and circuits. -
LOW COST HIi-FI SPEAKERS | TEST EQUIPMENTiL’:;;M PRICE PER FAIR £5-90. Post | 0p.

MARRIOT "AFE HEADS
4 TRACK MONO
or 2 TRACK STEREC
17" High iImpedance £2.00
18 '' Med. Impedance £2-00
"'36" Med.-Low Imp. £3-50

£.M.1. Size 134in x 84in and Ceramic Magnet Sigggﬂp Pokckc; Pcr!lcigSigr:a‘lrlniecto{I, §é-90
o - SE ocket Pencil Signal Tracer, £1- )

TY:E 12101% w?’""az'ze or 15 cuprey THL33D Robust 2 K/Volt, £4°55; with case £4-95 8
TYPE 150TC Twin come ver TEIS Grid Dip Meter 440 KHz—280 MHz, £13-45 |§d-
sion £2-75. Post 22p. 3500 30 K/Volt Multimecer, £9-25;

TYPE 450 10 watt with twin viith leather case, £10-5

20020 K/Volt Multimeter, £4-20; with case £4-35 rase Heads for above 75
Leeetcelendiciot eyt | AFI05 50K/V Multimeter, £8-50; with case, £9-50 Eraseibicads formbove | FREH
Tyo;;E 329?3'“,3“ ith ::e“:r‘ U4341 AC/DC Multimeter with transistor Impedance £1-75
Rl toiiaveTNElnd 15 ohms, | tester with steel case, £10-50 *43 "' Erase Head for above 73p
= £770. Poss 28 CONMS Kk TE20D RF Generator 120K Hz—500MHz, £15.95.  Carr. 35p
b BTy TE22D Audio Generator 20Hz-—200KHz, £17-50. Carr. 35p POWER INTEGRATED
POLISHED CABINETS 150, 150TC, 450 £4-60, Post 30p. C1-5 3in Pulse Scope 10Hz—!10MHz, £39.00. Carr. 50p CIRCUITS
ASSEMBLED IN POLISHED CABINETS (8 OHM) TECS Valve Voltmeter 28 ranges, £17-50, Carr. 40p !
SERIES 6 (Assembled 150TC) per pair £16°50. Post 70p. ALL NOMBREX MODELS IN STOCK Plessey SL403ID—3 watt with
SERIES € (Assemblad 450) per pair £18'95. Post 70p. 8-page data, layouts and circuits
e - BUILD THIS VHF FM TUNER fl‘~50§!’~<i:‘Bo|aé’:52n0%:Heat S-.n'l:
ML3 MW/LW 5 TRANSISTORS 300ke/s BAND- 1 SinclanliC 12 v
WIDTH PRINTED CIRCUIT, HIGH ata and circui -

THI012P—20  watt Power
Amp Module £4.57,
TH9014P-IC Preamplifier €150,
Dzza/Circuits(No. 42)

for above 10p.

7 SEG & NIXiE TUBES

- Oy o o TUNER TO BUILD FIDELITY REPRODUCTION.
] MONO AND STEREO. A popular
J Uses Mullard Module. | VHF FM Tuner for quality and
o Slow motion tuning. Built-in | reception of mono and stereo.
batcery. Ferrite aerial. Overali size 7inx | Jhere is no doubt about it—

2%in x 3fin. TOTAL COST TO BUILD €485, Post 15p. | Xii" Pt Sﬁjrj‘se;’:n’:ﬁ,“ sound.

All parts sold separately—Leaflat No. 6. Free Leaflet No. 3 & 7. TOTAL £697, p.p. 20p. (Post 15p per { to &)
T e Decoder Kit £5-97. Tuning meter unit £1.75, XN3, XNI3, GN6 0-9_ side
“BANDSPREAD"” PORTABLE TO BUILD Mains unit (optional) Model PS900 £2-47. Post 20p. view with.data, 85p.
PrintedM clilrctéitRFalllF transistor design | Mains unit for Tuner and Decoder PS6/12 €3-25.  Post 20p. GNP-7, GNP-8 0-9 side view
using Mullar. IF Module. Medium . with decimal points and datd,
\and Long Wave bands plus Mef.li_um PA—D'SCO—L'GH ”HG ﬁﬁ - ﬁ ?" = 95p.
Qan gandspread for sxara selectiviy, | UK's Largese Range_Wrice 3 O 3 T & * 30188 7 sep. 1 cacn 7 per 4
- u , fibre glass ; . A X
PVYC covered cabinet, car aerial. phone or call in. Detailgand ﬂ & & ﬁ YZ“:ndnla4 hour clock circuits.

< demonstrations on request.
Attractive appearance and periormance. d
TOTAL COST TO BUILD £7.98, pp. | D439L 3 Channel sound o

Ref. No. 31 i5p.

z 32p (Batr.22p).  All parts sold separately Jight unit, 3kW. £29.75 o MINIATURE AMPLIFIER
i DJ40L 3 Channel Mic (Built-in) to light,  FIBRE OPTICS T
g Eeaticqiio s o egagae! Mie (Builein) to lie LIGHTING * MICS {5 transistor.  300mW ofp.

DJ70S 70 watt Disco amp/mixer, £49-95 EFFECTS - PRO- Fitted volume 2and sensitivity
CATALCGUE | DISCOAMP 100 watt Disco amp/  JECTORS:SPOTS | control 9 volt operated. -£1-75
mixer, £66-50 © DIMMERS - | each,p.p. I5p.

Fully detailed and DJ105S 30°wate Dis N b

A h co amp/mixer, £32.75 STANDS- MIXERS
! Muscrated covering ev=ry | Anu-Feedback Quality Mic., £11.50 SPEAKERS QUALITY SLIDER CONTROLS
i IG5 aca cnrcuit;‘a a D500 50 watt PA amplifier, £44-00 Everything for | 60mm stroke singles and
: lPﬂrDV’mati,on . Group 300 150 watt rms Group Valve PA - Disco — | ganged. Complete with knobs.
£ 10,000 Stock fines at amplifier, £86/00 Lighting. 5k, .10kf, 25k, 100kQ,
5‘ Sp.ecial Low Prices and ®Portable ciscosf-details on request FREE Stock List | 250k 7, 500kQ. | meg. Log and
% Fully Guaranteed. @Credit terms f8r callers - Ref. No. 18, Lin. 40p each, 10kQ. ,25kQ, L
3 o 50k, 100k, 250k Q, Log and .
3 FRICE 55p Poit | SINCLAIR PROJECT 60 MODULES Lin. ganged. €0p cach. ‘
3 (40p FOR CALLERS) —SAVE POUNCS et Tl

PLUS! FIVE 57.250 £4. el
i0p VOUCHERS ?gn{s}ovéozcgirgzs €.97 Mééét’

PZ6 £6.3 .
Send to this address— © €61 FERgEsTT.

Henry’s Radio Ltd. (Dept. Transformer for PZ8 £1-95, »

PE), 3 Albemarle Way, Active Filter Unit £445. 5w 250 sierearon bzs “rions
l:':t:?:gndeEig'L;?;nly Stereo FM Tuncr £16-95. 2 x 230, Stereo 60, P26 £18-00
All other mail and callers | 112 €1:80 QI&'s £15 pair. 3 Z30: Stereo 60, P28 £20.25
to "'303", see above, Post, etc. 20p per item. PROJECT 605 KiT £19-98

MORE OF EVERYTHING ALWAYS AT HENRY’S TRANSISTORS — 15 — SCRs —

EQUIPMENT

Acknowledged !
as UK.'s !
Largest Stockist
with Lowese 1
Prices Plus 12 t
Months i
Guarantee. i
Write or calt
for FREE 16 Q

(4 Allithe partsyou nead plus Data and Circuit G it’ i A S M o i
{ ‘ Prices subject to change without notice. £. ZI‘ Bué’ 82 SaRigEus—itinalliy thare ! &:;TE:EIOET?CH'L‘JRﬁlgd. I o V '
I/ c our earlier page. (Ref. No. 17)

.+309-354-356-40 6 Open’ 6 da,y"s a’“vwg_k %am - 6pi (303'cli3'sed Thur_s.f All Stores oper"i all day ‘Saturday.

_ MORE OF EVERYFHING AT.THE RIGHT PRICE #EWAYS AT HENRY'S [H




