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PR G s @@(,@(D PRECISION MINIATURE SOLDERING mon
» L N?OD‘EL CCN for transistors, Printed circuits, etc.

~Miniature ¢ y . b
e S 7o

P o oz

l-:!tl;x“‘.}

e
or transisige % —a
THiuts

P,

CN.240/2 Miniature soidering iron 15 watt 240 volts, fitted
with nickel plated 3/32” bit and packed in transparent
display box. Also available for 220 volts. Price £1.70

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation

(4,000 v A.C.). Will solder live transistors in perfect

safety: fitted with 3/32'* iron coated bit. Spare bits 1/8"
3/16" and %’* available. Can also be supplied for 220 volts.
Price £1.80

CCN.240/7 The same soldering iron fitted with our new
7-star high efficiency bit for very high speed soldering
The irple- coated bits are iron, nickel and chromium plated.

Price £1.95

CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeable spare
bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 voits. Price £1.70

G.240 Miniature soldering iron 18 watt 240 volts
extensively used by H.M. Forces. Suitable for high speed
soldering and fitted with iron coated 3/32" bit. Also
available for 220 volts. Spare bits 1/8°’‘, 3/16' and %"’ are
obtainable. Price £1.83.
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E.240 20 watt 240 volts soldering iron fitted with
%'’ iron coated bit. Spare bits 3/32**, 1/8* and 3/16"’
available. Can also be supplied for 220 and 110 volts.
Price £1.80.

ES.240 25 watt 240 volts soldering iron fitted with 1/8"
iron coated bit. Spare bits 3/32*", 3/16'* and %'’ available.
Can also be supplied for 220 and 110 volts. Price £1.83

~ sK.1
SOLDERING
KIT

D P The kit contains a

/ 15 watt 240 volts
soldering iron

fitted with a 3/16" bit,
nickel plated spare bits of 5/32°" and
3/32", areel of solder, heat sink,
i cleaning pad, stand and booklet "How
Price £2.75 10 Solder”. Also available for 220 volts.

| enclose cheque/P.0./Cash
(Giro No. 2581000)

Name
Address

SK. 2
SOLDERING KIT

This kit contains a

15 watt 240 volts
soldering iron fitted
with a 3/16"" bit, nickel
plated spare bits of
5/32" and 3/32", a reel
of soider, Heat Sink,

1 amp fuse and booklet
""How to Solder”’

D Please send the Antex
colour catalogue.

Please send the foilowing: I

MES. 12

A battery operated

12 volts 25 watt
soldering iron complete
with 15" lead, two
crocodile clips for
connection to car
battery and a booklet
""How to Solder’ packed
in a strong plastic wallet.

Price £1.95.

(AN

from electrical, radio or car accessory

shops or from Antex Ltd., Freepost
(no stamp reauired) Plymouth

PL1 1BR Telephone 0752 67377/8

-



l.L ,P. (Electronics) Ltd

HY40 s

POWER AMP
PERFECTION

Lets face it —an immediate success, the HY40 is here to stay.

HY40 means Hybrid Power, power neatly locked away inside

an Intregrated Circuit.
only five additional compo-
nents on a printed circuit
board (all of which are
supplied with the HY40).
Power not only for Hi-Fi,
power for Groups, for public
address, for industry, power
for all.

HY40 is HI-FI POWER
ILP are POWER PROUD

In addition to the P.C. board
and manual supplied with the
HY40 we now include the five
remaining components, at minimal
cost, needed to complete the
assembly of a High Performance
Power Amplifier.

By merely combining two
HY40s with a Stereo Preamplifier
{2 x HYS5) and simple Power
Supply (PSU45), premium guality
stereo may be obtained for a very
modest outlay.

The free manual supplied with
the HY40 gives clear, easy build
instructions for Power Supply;
volume, bass, treble and balance
controls, together with inputs for
Ceramic and Magnetic Pick-ups,
Tape, Tuner and Auxiliary
functions.

Internally the HYA40 is based
on conventional and proven circuit
techniques developed over recent
years.

Power the modern way, simply mount

OQUTPUT POWER British Rating
40 WATTS PEAK, 20 watts RMS
continuous.

LOAD IMPEDANCE 4-16 ohms
INPUT IMPEDANCE 22Kohms at
1Khz.

INPUT SENSITIVITY 300 mVv
for maximum output.

VOLTAGE GAIN 30db at 1KHz.
FREQUENCY RESPONSE 5Hz-
60KHZ + 1db.

TOTAL DISTORTION less than
1% {typical 0.1%) at all output
powers.

SUPPLY VOLTAGE + 225
volts D.C.

SUPPLY CURRENT 0.8 amps
maximum.

PRICE: including comprehensive
manual, P.C. Board and FIVE
EXTRA COMPONENTS:

MONQO £4-40 STEREOQO £8-80
all post free.

A WORLDS FIRST TO JOIN
THE WORLDS BEST

The HY5 is a unique and
revolutionary concept in High-
Fidelity pre-amplifiers. Thanks
to the latest techniques, all
feedback and equalization net-
works are, for the first time,
combined into an integrated
pre-amplifier circuit.

Simply by adding volume,
treble, bass potentiometers
and only three stabilizing
capacitors, which are supptied,
your HY5 is complete and
ready for use.

The HYS5 provides equal-
ization for almost every con-
ceivable input. This vyears
developments in equalization
technique enables precise
correction for both output
voltage and frequency res-
ponse for any crystal or
ceramic cartridge. Yet another
feature of the HY5 is its
inbuilt stabilization circuit,
allowing it to be run off any
unregulated power amplifier
supply.

The HY5 contains a
balance circuit which, when
linked by a balance control
to a second HYS5, forms a
complete stereo preamplifier.

Specifically and critically
designed to meet exacting
Hi-Fi standards, the HYS
combines extremely low noise
with a high overload capa-
bility. When used in con-
junction with the HY 40 and
PSU45 forms a compietely
integrated system.

INPUTS

Maanetic Pick-up {within +1db
RIAA curve) 2mV

Tape Replay (external components
to suit head). 4mV.

Microphone {flat} 10mV

Ceramic Pick-up (equalized and
compensatable) 20 — 2000mV
variable.

Tuner (flat) 250mV.

Auxiliary 1 250mV.

Auxiliary 2 2—-20mV

QUTPUTS

Main Pre-amp output 500mV.
Direct tape output 120mVv.

ACTIVE TONE CONTROLS
Treble +12db.
Bass +12db.

INTERNAL  STABILIZATION
Enables the HY5 to share an
ynregulated supply with the Power
Amplifier.

SUPPLY VOLTAGE

15—25 volt

SUPPLY CURRENT

SmA approx,

OVERLOAD CAPABILITY
better than 28db on most sensitive
input infinite on tuner and auxl.

OQUTPUT NOISE VOLTAGE
0.5mV.
PRICE

Mono £3-60 Stereo £7-20

POWER SUPPLY PSU45

The PSUA45 is specifically
designed to supply, simul-
taneously, vyour HY40 {in
mono or stereo format) and
one or two HY5s.

Spec.

PSU45 + 225 volts, 2 amps
simultaneously.

PRICE: £4-50
Postage and Packing

including
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A fascinating
foundation

for your child’s
future...

In Radio &Electronics with
euities]| Radionic ]

NO SOLDERING
BATTERY OPERATED

A teenager will enjoy many exciting hours
constructing experiments with his Radionic Kit.

Not only is it entertainin? and absorbing
but the knowledge gained of the principles of
electronics s invaluable in helping with general
studies for higher education
So simple and practical to use-and there is no
soldering whatsoever.

You couldn't choose a better gift for any
occasion-or why not just buy one anyway?

Radionic Products Limited
St. Lawrence House. Broad Street
Bristol BS1 2HF. Tel 0272 25351

A member of the ESL BRISTOL Group of Companies pH I ll ps
L N N N |

Please send me literature on Radionic radioc and
electronics construction kits

NAME_ —
ADDRESS_ _
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Burns and scalds can rob your fingers of the
dexterity essential to your hobby. So keep
Burneze close to hand for minor burns. This
unique scientific aerosol cools the heat out in
just 8 seconds, anaesthetizes pain, reduces
swelling. Be well-equipped—buy Burneze,
from chemists.

Potter & Clarke Ltd Croydon CR9 3LP

RNy

=

Indispensable for prlec:‘sion
Pl drilling, grinding, polishing,
FOR etching, gouging, shaping.
t PRECISION Precision power for the
enthusiast. Shockproof.
Completely portable power
from 43 volt external
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
terchangeable chuck) £4-95
p.p. 13p.

De Luxe Professional Kit
with 17 tools £7-65 p.p.

ABRASIVE
SPEAR DRILL

p.
Money Ref. Guarantee.

MERLIN SUPPLY CO

Dept. PESD, Nailsea, Bristol BS19 2LP

LOW COST BRIDGE RECTIFIERS

DC output Type Nos.
Amps Volts
10 60 PM7A1

125 PM7A2
when 250 PM7A4
mounted 375 PM7A6

60 PM7A1Q

15 125 PM7A20Q
when 250 PM7A4Q
mounted 375 PM7ABQ AVAILABLEEXSTOCK

AMP tags electrically isolated from

mounting bracket. Mount them on a SEMICONDUETORS

chassis, the equipment box, trans- AEI Semiconductors Limited
former housing etc. Carholme Road Lincoln

Practica! Electronics  June 1972



BRAND NEW FULLY GUARANTEED DEVICES IRoas L SellaNa7od
30

15p AFI15 BCi40 BCY3I 21p BF272 EC403 15p 2N930

20p |AFI16 BCIl4I BCY32  25p BF273 GET880 127p 2NI113]

23p AFII7 BCl42 BCY33 17p BF274 MATIO00 5 2N1132

17p AFl18 BCI43 8CY34  20p BF308 MATIOI 2N1302

17p AF124 BCl45 BCY70 17p BF309 2N1303

i7p AF125 BCi47 8CY7I 30p 2N1304

17p AFI26 8C148 8CY72 15p 43 2N1305

17p AFI127 B8C 149 BCZI| 20p p 2N1306

17p AFI139 BCI50 8DI2I 85p [o1d] 30 p 2N1307

15p AF(78 BCIS5I BDI23  85p p 2N1308

15p AFI79 BDI24 75p p 2N 1309

17p AFI80 8DI31 80p 2NI6l3

17p AFI9t 8D132 80p INIT71

17p AF186 8DY20 £ 2N 1889

17p| AF239 BFII5 22p 2N 1890

17p |AFZI| 8FI17 45p 2N 1893

60p 2N2160

70p 2N2147

35p 2N2148 2N3054

35p 2N2192 2N 3055

35p 2N2193 2N3391

45p 2N2194 IN3391A
2N2217 2N3392
2N2218 2N 3393
2N2219 2N3394
2N2220 2N3395
2N2221 2N3402
2N2222 2N3403
2N2368 2N3404
2N2369  15p 2N3405
2N2369A 2N3414
2N241 1 2N3415
2N2412 2N3417
2N2646 2N3525
2N2711 2N3702
2N2712 2N3703

AALI9
AAI20
BALI6

99570

I5p|BCI25
35p 8C126
8CI32
63p BCi34
50p BCI3S
£2 BCI36
ADZi2 £2:10 BCI37 60,
AF 114 17p BCI39 £C40! BYZI0 IN4148

"
°

500,000 SILICON 200,000 L 10 MILLION DIODES

NPN-PNP PLASTIC AND TRANSISTORS TRANSISTORS Silicon or Germanium
METAL CAN TYPES Clearance of pnp Silicon Transistors from State which when ordering
Clearance of manufacturers’ seconds, selected in the 25300 (TO-5) and 25320 (SO-2) range 200 50p 10,000 £10-00
types and guaranteed no open or short circuit and similar to the GC200-205 and BCY30-34 1.000 £2-00 50’000

units. Ideal cheap transiscors for radio enthusiasts, series. |deal for Amateur Electronics, Radio 5:000 £7-00 |00:000

manufacturers, schools and colleges. Hams and for experimental use in Schools,

TYPE STNIB Silicon Planar Transistors npn Colleges and Industry.

TO-18 Metal Can. Types similar to: 2N706, Approximate count by weight: 2 ooo ooo S“.lCON
N2220, BSY27-95A, BSX44-76-77.
o, B e 500 €9; 1,000 £15 100 off—75p (plus p. & p. 10p) 4 4

300 off —£1°75 (plus p. & p. 150) PLANAR TRANSISTORS

TYPE STPIB. Silicon Planar Transistors pnp - ]
TO-18 Meral Can,I IT)'pes similar to: BCY70-72, ?0&862" £2£450( (rJ:s D&& p25|7)ﬂ,) TOI8 PN.P. & N.P.N. TYPES
2N2906-7, 2N2411 and BCI86~7. Also used as pius p. &P . .
gomplemennry to the above npn type device type " 10,000 off —£35 (Plusdp‘ & p. 55p) State which when ordering
TNI8. i arge quantities quoted for on request. . .
Price: 500 £9; 1,000 £15 EXPORT INQUIRIES WELCOME ool s aso s coloo.
TYPE STNS5. Sili Pl T i TO-5 & N
Mecal Can.  Types simifar to: BFYS0 51 52 and £10:00 | 100,000  £625-00

2N2192-92. p,;ce;>500 £9-50; l_,ogo £16 D’o rRAN LINEAR INTEGRATED CIRCUIT

e St 56 IS AN AR "and 2437053,
types 54-56, -2N 4061 an -3,
Also used as _complementary to the above npn SALES 709/PC S.G.S.
devices type STNL. o o HR (=D A
rice: - H e . .
: g Ud TO-5 8 lead. Full t high
TYPE STNK. Silicon Planar Plastic Transistor Po 80X5, WAR[, HER TS gain csnpe::ﬁo":; sx::;;‘ae:-o"d;‘ta
260m w'"‘zTo o Bt Sreiar mdscc:ol%';ﬁ:;“%"c 175. supplied. Lowest ever price
and similar to . Y - .
BC173, BCIB2-184, BC237-8-9 and BC337-8. Fu// Mone y'- Back
Price: 500 £9-50; 1,000 £16 QUANTITY: 1-9, 10-24, 25-99, 100-999
ing, pl d, ie, {
hen ordering, please stace trhe feauize RS Guarantee PRICE EACH: 37p, 34p, 30p, 25p.

POSTAGE & PACKING 7p
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Eavesdrop on the exciting world
of Aircraft Communications—

V.H.F. AIRCRAFT BAND
CONVERTER onLy £2-85

Listen in to AIRLINES,
P JET

ANEB. Eavesdrop on exciting
«ro3s talk belween pilots, ground
approack conirol, airport lower,
Hear for yourself the disciplined
voices Aiding temseness on telk
downs. Be with them when they
ln\e to take nerve ripping decisions in
emergencies—Tune Into the internationa!
distress {frequency. Covers the aircraft
frequency band lncludlng THROW ¢
GATWICK, LUTON, RINGWAY, PREST-
. CLRAR AS A BELL. This
fantastic lully transistorised Instrument cen
be built by anyone over nime in under two
Aowrs. No soldering necessary. Fully
illustrated simple instructions take you
step-by-step. Uses standard PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave ndlo {even
tiny portables) X0 CO“IC'I’I 8 WHAT-
EVER NEEDED. SEND Y £2-85 + 20p
P & p for kit including cue, nuts, screws,
wire, etc. etc. (Parts available separately.)

SLEEPINDUCER

nig|
and can't get off to sleep again? Would you
like to bs gontly soothed off to satistying sieep
every night? Then build this ingenious
electronlc sleep inducer. [t even stops by itself
80 you don't have to worry about it being on all
night! The loudspeaker produces soothing
audio-frequency sounds, continyously re-
peated—but as time goes on the sound
dually b less and 1 til they
eventually cease altogether, the effect it has
on people is amazingly very similar to
Mypnosis. All transistor. No knowledge of
electronics or radio needed. Step-by-step
instructions. No soldering necessary. Kit
includes case, nuts, wice, screws, etc. SEND
2388 4+ 25p p & p. (Parts avallablc

separately.)

FIND BURIED TREASURE !

Translstorlsed Treasure Locator

Thls fully portable transis-
torised metal Jocator detects
and tracks down burled metal
objecte—It  signals  exact
location with loud audible
sound (no phones used)—
uses any transistor radio
which fits inside—no_ con-
nections

GOLD, coms,
IE Y, ARCHAEO-
LOGICAL PIRCES, ETC. ETC.
Eztremely sensitive, will
signal presence of certain
objecis buried several
Jeet below ground!
No knowledge of
rudio or  elec-
‘2.85 tronica required.
Can be built with
ease in one short evening by anybody from
nine years of age wpiwards. with the ciear,
eaay-to-follow, step-by-step, fully illustrated
instructions—uses standard PP3 battery.
No soldering necessary. Kit includes nuts,
acrews, wire, etc. ONLY £22-85 + 5p p & p.
(8ectional handle as illustrated 96p extra.}
Parts available separately. Made up looks
worth £15!

SHURTWAVE TRANSISTOR

oney £2°75

Anyone from 8 years
up can follow the
1 step-by-step, easy
as ABC, {fully illus-
trated instructions. No
soldering necessary. 76 stations
logged on rod aerial in 30 mins—
Russis, Africs, US. Bwitserland, efc.
Expertence thrills of  world Wlde news,

BUILD 5 RADIO AND
ELECTRONIC PROJECTS
oNwy £2°45

Amnazing Radio Con-
struction set! Become
a radlo expert for
S £2:45. A complete
S5 Home Radfo

4 Course. No ex-
f . z perience needed.

Parts including
“'/

simple instructions for
each design. ustrated
step-by-step plans, sif transistors,
loudspeaker, personal phone, knobs, screws,
etc., all you need. Presentation box 46p
extra as illus. (if required) (parts available
separately) no soldering necessary. Semd
2245 + 20pp & p.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON

CUT8 OUT NOISE “
1

‘\\‘\W A

SO0OTHES YOUR
NERVES! The
RELAXATRON is

basically a pink noise
generator. Besides
being able to mask out
extraneous unwanted
sounds, it has other
\'e:ty interesting Y;go- ONLY
perties. IF u .

WORK IN NoOI8Y a 75

OR DISTRACTING S8URROUNDINGS, 1F
YOU HAVE TROUBLE CONCENTRAT-:
ING, IF YOU FEEL TENS8ED, UNABLE
TO RELAX—then build this fantastic
Relaxatron. Once used you will never want
to be without it—TAKE IT ANYWHERE.
Uses standard PP3 batteries (current used
80 small that battery life is almost shelf-llfe).
CAN BE EABILY BUILT BY ANYONE OVER
12 YEARS OF AGE using our unique,
atep-by-step, fully illustrated plans. No

nll

aport, muasic, ete,
broadcasts. Uses PP3 b.zury Biu only
3in x 43In X 1}in. Only 22-76 4+ 20p p & p.
Kit Includes cablnet, screws, instructions,
etc. (Parts available separately.)

soldering ¥, All parts including
case, a pair of crystal phones, Components
nuts, Screws, Wire, etc., no soldering.
Send only £2:75 + 25p p. & p. (Parta
available separately.)

ELECTRONIC ORGAN

ONLY

£3-25

Don’t  confuse
with  ordinary
eleciric organs (hai
simply blow air
over mouth-organ  type
reeds, ete. Fully tran-
slatorised. SELP-CONTAINED UD-
SPEAKER. Fifteen separate keys spam iwc
Jull octaves—play the ** Fellow Rose of Tezas",
play " Silent Night”, play "*Auld Lang Syne”,
efc. efc. You have the thrill and excitement
of building it together with the pleasure of
vlaying a real, live, portable electronic
organ. KO PREVIOUS KIOW'L!DOI or
ELECTRONICS NEEDED. No soldering
necessary, simple as ABC to make. Anyone
over nine years can build it easily in ome
short evening following the fully illustrated,
step-by-step, simple instructions. ONLY
23-26 4+ 25p p & p for kit, including case,
nuts, screws, simple instructions, ete. Usea
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift for someone,

READY BUILT AND TESTED
TREASURE LOCATOR
MODULE

ONLY

£4-95

"
"
>
} |}

L1}

PRINTED CIR
CUIT  METAL
DETECTOR MODULE.
Ready built and tested—just plug in a PPJ
battery and ‘'phones and it's working.
Put it in a case, screw a handle on and YOU
HAVE A PORTABLE TREASURE LOCATOR
EASILY WORTH ABOUT 220! EXTREME-
LY SENSITIVE-PENETRATES EARTH,
SAND, ROCK, WATER, ETC. EABILY
LOCATES COINS, GOLD, SILVER,
JEWELLERY, HISTORICAL RELICS,
BURIED PIPES, ETC. 8o sensitive it will
detect certain objects buried SEVERAL FEET
BELOW ROUND! GIVES CLEAR
SIGNAL ON ONE COIN! £4:95 + 30p carr.
ete.

CONCORD ELECTRONICS LTD. (PE6U), 8 Westbourne Grove, London, W.2. Callers Welcome 9 a.m.-5.30 p.m, inc. Sat.

Newest, neatest
system ever
devised for storing small
parts and components :

2%ins). £1-35 DOZEN

2}ins) £2-25 DOZEN.
TREBLE (3D) £2-35 for 8.
DOUBLE TREBLE 2 draws, in one

SIZE (8DI1) £3-30 for 8.

to all orders under £5. Orders £5 and
packing/postage/carriage free.

ALL PRICES TAX PA

-N-T-E-R-L-0-C-K-I-N-G
PI.ASTIC STDRAGE DRAWERS

size cabinet for wall, bench or table top.

resistors, capacitors, diodes, transistors, '
etc. Rigid plastic units interlock together i
in vertical and horizontal combinations. o
Transparent plastic drawers have label slots/ 5
removable space dividers. Build up any S
&

BUY AT TRADE PRICES !
SINGLE UNITS (ID) (Sins x 2lins

DOUBLE UNITS (ID) (5|ns X 4fins X

case (6D2), £3:65 for 8, EXTRA LARGE

PLUS QUANTITY DISCOUNTS !

Orders £5 and over DEDUCT 5% in the £
Orders £10 and over DEDUCT 74% in the £
Orders £20 and over DEDUCT (0% in the £

PACKING/POSTAGE/CARRIAGE: Add 35p

QUOTATIONS FOR LARGER QUANTITIES

PE6 l14 Cricklewood
I ””’ groa 'way, London, N.W.2
LIMITED Tel. 01-450 4844

T

same way.
outer

from 200-250 v, 50Hz.

over,

DEXTER &
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Vary the strength
of your lighting witha
D

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
The ivory 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 ail lights except fluorescents at mains voltages
The DIMMASWITCH has
buift-in radic interference suppression:

600 Watt - £3-20. Kit Form £2-70

300 Watt—£2-70, Kit Form £2-20
All plus [0p post and packing.
Please send C.W.O. to:--

1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883
As supplied to H.M. Government Departments

Phone.

COMPANY

4-8tation Transistor Intercom systern (1 master and
3 Bubs), in de-luxe plastic cabinets for desk or wall
mounting.
Subs to Master.
gery, 8chools, Hospital, Office and Home.
on one 9V battery. On/off ewitch.
Complete with

other accessories.

No batteries—no wires.
instant two-way,
On/oft switch and volume control with Jock system.
Price 212-40. P. & P. 55p extra.

INTERCOM/BABY ALARM

Same as 4-Station Intercom for two-way instant
communication.

Complete
Battery 14p. P. & P. 25p

ciency with this mcredlble De-Luxc Telephone Ampli-

fier. Take down long telephonc messages or converse

without holding the handset. A useful office aid. On/

off switch. Volume control. Battery 14p extra. P. & P.

29p.  Full price refunded if not satisfled in 7 days.
WEST LONDON DIRECT SUPPLIES (PE/1)

169 KENSINGTON HIGH STREET, LONDON, W.8

e
£7-25
Solve your communica-
tion problems with this

Callftalk/listen from Master to Subs and
Ldeally suitable for Business, Sur-
Operates
Volume control.
connecting wires cach 66ft. and
P. & P. 40p.
MAINS INTERCOM

Just plug in the mains for
loud and clear commmunlecation.

£3:35

Alarm and Door
connecting  wire.

Ideal as Baby
with  66ft,

£2'99
7/ /éi Why not boost

business  effi-
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EAK BARGAINS
STEREO 30 PI.US amplifier (cased)

Power output (both channels sinewave driven):
15 watts r.m.s. each channel into 8 ohm foud-
speakers. Music power output 20 watts
r.m.s. each channel into 8 ohm loudspeakers.
Total harmonic distortion 0-1% for all power
levels up to 10 watts r.m.s. each channel at
IKHz into 8 ohm loudspeakers. Crosstalk:
Between left and right channels —50dB up to
IKHz and —30dB at I0KHz. Dimensions:
13in (W) < 43in (H) x 94in (D).

LIST PRICE  LASKY’S . car
£ PRICE £45.00 €100

62-50
STEREO 70 amplifier (cased)

Power output (both channels sinewave driven):
35 watts r.m.s. each channel into 8 ohm loud-
speakers. Total harmonic distortion: 0-1% for
all power levels up to 25 watts r.m.s. each
channel at IKHz into 8 ohm loudspeakers.
Crosstalk: Between left and right channels
—50dB up to IKHz and —30dB at I0KHz.
Dimensions: [3in (W) 43in (H) 9%in (D).

LIST PRICE LASKY'’S . ca&p
£75- PRICE £55.00 £1-00

00
LEAK TEAK CASES

Teak case for Stereo 30 or Stereo 70, please state
which is required.

LIST PRICE LASKY'S . ca&r
£7:37 PRICE £2.75 25p
Teak case for Stereofetic tuner only.

LIST PRICE LASKY'S . C&pP
£7-37 PRICE £2.50 25p
Double case to hold Stereo 30 or Stereo 70 and
Stereofetic tuner.

LIST PRICE LASKY’S . C&P
£10-37 PRICE £4.95 35p

LEAK
TRUSPEED

Superb belt drive turn-
“ table system complete
with arm, plinth and

‘/ cover and Shure car-
tridge.

LIST PRICE LASKY’S . CcC&P
£69-50 PRICE £47.50 £1:50

SINCLAIR PHASE LOCK
LOOP STEREO TUNER

Incorporates varicap diodes,
e printed circuit, coils, squelch
W circuit I.C. Decoder, etc.,
" supplied completely built and
- tested and ready to be
mounted into any cabinetyou
choose. It may be used with any High Fidelity
Amplifier.
LIST PRICE LASKY’S . cCa&p
25 PRICE £16.95 25p
NIVICO MCA-V7E “CHANNEL

£25-00
AMPLIFIER
L

The MCA-V7E can be used as a true 4-channel
integrated amplifier from discreet 4-channel
source using four speakers or have synthesised
4-channel sound using only two speakers. The
MCA.V7E can also be used as a conventional
stereo amplifier with two speakers only, Output
4. 125Wor 2 » 25W.

LIST PRICE LASKY’S . C&P
£115-00 PRICE £69.50 5%

Bronches

207 EDGWARE ROAD, LONDON, W.2 Tel: 01723 3271

BELTEK C5700
8 TRACK

Stereo car

Player

Accepts all scand-

ard pre-recorded

8 track stereo car-

tridges. Features

include automatic

head cleaner,

channel select and b

channel repeat push but-

tons, slider type volume and tone controls, channel
batance. Qutput 5 watts per channel, frequency
response 50Hz-10kHz. Output imp. 4 ohms, size
41(W) x 1 Hi(H) x 64(D) in. Operates on |12V DC
negative earth. Beautifully styled with black ivory
and chrome trim.

BELTEK C5700 com- | BELTEK C5700 with
plete with mounting | pair SP24 speakers
brackets and 8 track

pre-recorded demon-

stration cartridge C & P 25p each

975 £24.95

Beltek SP24 speakers match the C5700 and other
Beltek car units in performance and finish. Size:
74in(W) % 6in(D) ~ 4fin rear, 24in front (H). Com-
plete with teads.

£5.95 r.c
BELTEK FM TUNING ADAPTOR

Matches the C5700, the ideal car stereo system.

LASKY’S ) caP2sp
PRICE £1895

BELTEK CM88 MINI MODEL

Ultra mini model with repeat mechanism.

LASKY'S £93.95 C&P2sp

PRICE
BELTEK CFO3F CAR STEREO

Cartridge player and FM car radio combiried.

LASKY'S £AY.§Q C&F25e

PRICE
BELTEK C1600 De-Luxe 8 TRACK RECORDER

De-Luxe € track stereo recorder deck styled to
suit any home surroundings.

LASKY'S £55.00 c&P2sp

PRICE

AKAI SCOOoP! (TC& P 75p onall

ape Decks.)

AKAI 4000D

List Price £96:38
AKAI 1720L

List Price £89-91
AKAI Xi800SD

List Price £167-50 ..
AKAl X200D

List Price £162-53 .
2 CSS-8 Speakers

List Price £25-00

Lasky’s Price £61:50
Lasky'’s Price £58.95
Lasky’s Price £111.50
Lasky’s Price £106-50
Lasky’s Price £15-00
C&PSO
2 ADM 10/8 mics. Suitable for use on all Akai
tape recorders. List Price £11-90 Lasky’s Price

£7-50. C & P |5p.

MULLAR

|

CONTROL Fitted with bass, treble, vol. and
balance controls. All wires fitted for connecting.
Size 9in 1}in lin. £2-25.
EP-9001 PRE-AMP. Input imp. PU 22M,
tuner [M.  Sensitivity PU 320mV, tuner 140mV.
Treble and bass contro! range — 14dB to  14dB
Treble at 16KHz, bass at 60Hz. Size 4in Sin
lin. £2.40.
EP 9000 AMP. Output 4W per channel into
12 ohms. Output imp. 12-15 ohms or 8 ohms
with series resistors. Freq. resp. SOHz
16KHz, Size 3}in x 4in I§in. £2-25,
EP 9002 POWER SUPPLY, Use with control,
E;‘?OOI and 2 < EP9000 For 220/250V mains.
-50.

The Home of High Fidelity

33 TOTTENHAM CT. RD..LONDON. W) Tel: 01-636 2605 Openo!!doy.9o.m.-6 p.m MondaytoSoturdoy
NEW CITY BRANCH NOW OPEN

Openallday.90.m.-6 p.m. Mondoy to Saturday

152/3 FLEET STREET, LONDON, £.C4 Tel: 01-353 2833

Open all day Thursday. early closing I p.m. Saturdoy

DIGITAL CLOCK
scoor '

EXCLUSIVELY

FROM LASKY'S

The clock meas-

ures 43 Wx I3 H

x33 D (overall

from front of

drum to back of switch). SPEC.: 210/240V a.c. 50Hz

operation; switch rating 250V, 3A. Complete with

instructions. HUNDREDS OF APPLICATIONS

COMPLETE WITH KNOBS. FEATURES:

® MAINS OPERATION @ [2-HOURALARM
“SLEEP” SWITCH @ HOURS,

AND SECONDS READ-OFF

® FORWARD AND BACKWARD TIME

ADJUSTMENT @ SILENT OPERATION

® SHOCK AND VIBRATION PROOF

@ BUILT IN ALARM BUZZER

SPECIAL QUOTES LASKY’S .

FOR QUANTITIES PRICE ‘6 so

BSR TD8S

8 TRACK STEREO

CARTRIDGE PLAYER

The unit is switched on [EF00

and off by the insertion

of the cartridge; The TD8S is

suitable for use with most modern

stereo amplifiers and delivers a pre-amp output of
{25mW. Power requirements: 210/250V AC, 50Hz.
Frequency response: 50Hz-10KHz. 4 pole dynamically
balanced synchronous motor maintains unwavering
speed accuracy - independent of mains fluctuations.
Compact in size the TDB8S is housed in black and
woodgrain plastic cabinet. Size: 85(W) x 3§(H) x 10}

(D) in.
LASKY’'S
LASKY'S £17.95

BARGAIN
scoor

PYE S.W, CAR
RADIO
- CONVERTER
High quality transistorised and
ultra compact Shortwave Converter for use with
any suitable MW(AM) Car Radio. Self powered for
use on |12V positive or negative earth systems. The
model 2649 is simply connected to the radio via the
aerial socket and provides shortwave covering in §
push button selected band spread ranges (13, 16, 19,
25,31, 41, 49, 60 & 90 M) combined with the normal
radio tuning to give full cover from 3:2MHz-2175
MHz. On/off switch and by-pass switch for normal
MW radio use. Complete with mounting bracket
fiteing and alignment instructions, Black hammer
crackle finished case—size: 6(W) » F{{H) x 34(D) in.
C & P 20p.
Made to sell at Approx. £20.00

rrice - £8-75 carrop
FANTASTIC VALUE
WHARFEDALE SCOOP!

List
Price £24-20

BRONZE 8RS /DD i, i5ohms
LTSS €295 cor
TWO FOR £5.75

SUPER I0ORS/DD oin, 15 ohms
f3so - brice - £6-50 <87

TWO FOR £12:50

42-45 TOTTENHAM CT.RD., LONDON. W Tel: 01-580 2573

109 FLEET STREET. LONDON. £C 4 Tel: 01-353 5812

Open all day Thursday. early closing | p.m. Saturday

ALL MAJL OROERS ANO CORRESPONOENCE T0: 3-15 CAVELL ST. TOWER HAMLETS, LONOON, E.1 Tel.: 01-790 4821
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TAPE DECK, MOOEL CS-20000

No hi fi system 15 complete without

hook 1t up to any ROC of othier good
ani plays back. A tig feature
Easy-to-get-at mic inputs a

Stereo/Mone buttan. Tape counter. Pause contral. Tape
13 ips (4 75 cms). Frequency response 100-10.000 Hz

\“\“ﬂ\“;:g” ¢ all sec with CB0 cassette. Engineered throughout to thie Sizes speakers 8 wide 12 high and 93 deep: receiver
""“::mmq\eads highest electrical and mechanical standards. Size 16 6 wide, 127 high and 93" deep. And their sophisticated

> . price £65 90 wide, 41 high and 8 deep. Walnut cabinet with satig appearance matches the excellence of the specification
[SPP RAlIULE -~

atumisum tnms
(s

input contrals

Loudness push-button contrel for perfect sound at low output levels

REALISTIC 30 WATT STEREO
AMPLIFIER MODEL SA-500 |2
A superb hi-fi amplifier with alt the fea
twres you've ever wanted  for uader
£46-00. Saving over £10-00 on the normal L
reta)) value. Up-to-the-minute siider contrels for bass and treble Separate
volume and balance controls. Headphone socket on front panel Push-bution

magnetic phone (high/low} tuner. aux, mono. maniter

Left and 1ight push-bution on/off switches for speakers. Noise filtering

ACADEMY STEREQ CASSETTE f@

]
ity amplfier, and the results are | 3 ! ““"cn“qlnﬂs
fantastic! The CS-20000 records [l »

easy-tp-use  piano-key controls

Ltop. line inputs and outputs at the rear
Dual-channel recording level meter. Pop-up cassette ejection

and flutter befter than 0:3%. Rewind time better than 69

Normal | P

REALISTIC HI-FI 36-WATT STEREO CONCERTMASTER
FM-AM RECEIVER SYSTEM, MODEL 12-634
one 3 Britliantly designed tuner/amplifier with two maiching speakers
qual- i \neludi® All three umits in beautifully finished walnut cabinets with smart
aluminium vertical trims. The tuning dial is fronted by unique
black glass. Figures lipht up behind it in green when the unit is
on. Separate easy-to-operate Lett and Right volume controls.
Microswitch for on/off. Programme selector. Separate bass and treble comtrols.
Headphone socket on tront panel for easy access. Single tuning knoh tor FM and AM
Built-in aenals, facitities for external FM aerial. llluminated dial. Stereo broadcast indicator
light. Each speaker has 61 bass and 3~ treble units. Output: 9 watts r.m.s. per channel iato
8 ohms. Frequency response: 30 to 20,000 Hz. FM: frequency range 80-108 MHz. sensitivity 2-5uV,
stereo separation 30dB. ymage rejection 40db
AN frequency range 530-1605 kHz. sensitivity 100pV

mat Price £115

15118

re on

speed
Wow

25-WATT 3-WAY CRYSLER.
‘LIVING AUDIO"

SPEAKER CE-5b

This high quality speak-

er has its own built-in
3-way sound respanse switch
giving you the jdeal frequency resgonse far

-25

N""ﬂa)h,c

hi-fi. natiral or mood mustr listening. Its 399 95 eac
Q STEREQ CARTRIDGE |beautiful, heavy, oifed watnut cabinet
TAPEDECK,MODEL RP-1000ST |incorporates two separate speaker units an 8” wooler, and a 5

£35.59 rice The popular Lear-Jet type recosding unit 15 the heart of | mid-range with 2° concentric tweeter. Power handling

and tape momtoring facilities. Two auxiliary AC outlets. Frequency response 20- the fantastic RP-1000ST. which has full record and play- | capacity: 25 watts 1.m.s into 8 ahms. Dverall frequency res
20000 Hz - 1db at full power. 15 watts rms per channel. Walnut cabinet with back facilities. Automatic tvack change with manual over- {,4nse : 35.20,000 Hz. Cabinet size: 103" - 7} 83" Exactly
satin aluminium tims. lnputs - phono 2-5mV and 5mV RIAA . tuner/aux 250mV. Hum tide. Press 1o start button Stereo headphane and Left and {1i0n1 for matctung the mast modern decor

and noise

\

£12.45§

Normal Price £21 80 ename) Frequency response is 50 to 10,000 Hz

s e e

>3 3

hano 50dh tuner/aux - B5c¢b. How's that for a soecification! ks
’ h " deep. meter, and Left and Right voiume cantrols. Built-in gre-

Size 14} wide, 3} " high, 10}

Right Mic sockets on front panel. Dual recording level =

STEREO TUNER

signed te match the 0

GLSON RA310 AM)FM’MPX amp. Tape speed 37 ips (3-5 cms} Frequency response

This ROC Tuner 1s especially de

Sterec Amplifier In price ang
value, as well as it's good look
s (ng design! But of course it’s also
ideal for use with any ather ampliier. The RA-310 costs £10
the normal retail value, and yet it is a highly sephisticated unit. incorpo
rating the latest solid state techniques Operation is drift free for sup-
reme station-holding capability. You can connect this Tuner to a stereo
amplifier. to a tape deck or a tape recorder. And of ceurse 1t covers all Price
the stations in the AM and FM bands. FM 87-108 MHz, AM: 525-1605 kHz £49-00
FIA Sensitivites: FM, 3pV: AM, 250pV. Stereo separation 30dB at TkHz. image rejection

playback 30-10,000 Hz; recording/playback 30-8,000 Hx.
Line output - fully variable 0-500mV. The RP-1000ST in- ooFru i Frice L‘e'lzllﬁal

g corporates ali the features you'd expect in a top quality
[Sun/AME3D3 Cartndge Tape Deck. Size 167 wide. 47 high, 87 deep O
Cabinet i walnut. Includirg connecting ieads PALACE AM/FM/MPX STEREDO TUNER AMPLIFIER SSA-16

ihisis annpf he lnwest uriced stero tuner amplifiers on the
markat 1t vevers the sl range of both AM and FM broadcast
‘requencies. And when you're switched to FM, an tndicator
tights up when a stereo signal is received - that's the time to
switch to “Stereo’t The SSA-16 has all the faciiities you'd ex
pect to tind on tuners casting twice as much - separate vol-
wine, bass, treble. bafance and tuning controls Selector switch
ior tape, phono. AM. FM, sterec. Jack socket on frant panel for
stereq d Frequency range: FM 88-108 MHz. AM

00 jess than

Norma'

8-TRACK HOME STERED CARTRIDGE PLAYZR

60d8. Size 114 “wide, 4~ high, 7} " deep

il s

STERED AMPLIFIER

per channel into § ohms. Inputs are 100mv for both phono and tuner.

REALISTIC TM-100 (AR

446

AM/FM MPX B | I

STERED TUNER \ T
Here's another unit that gives T 1
you tabulous value in miniature ! ([ = N
Designed specificaliy to match || I .

the Realistic SA-100B 0 both ~
appearance, size and perform-

ance, the TM-100 1s superb value-tar-money. It gives you the Vull [3°]
and AM ranges
FM5uV. AM 250pV. Image re;ection 50dB

e 138 80

response

FM. 88-108 MHz: AM, 535-1605 kHz. Sensitivities

REALISTIC SA-100B 6-WATT MODEL EY

% Here's fabulous, exciting value in| onthe market at a fraction of the normal retail value!
/% miniature! This high gquahty sterec | It gives you a total of 5 watts of power. to feed into two
‘/l amplifier measures only 9" wide - 3 8-ohm speakers. The frequency respanse is 50 to 10.000

/// high - 53" deep. And yet it has sepa- | Hz giving you a fine tanal quality that can’t be bettered at
7227 1:1e ganged volume, baance and tone con- | anything near this price. The E1 has separate tone,
trols. Plus speaker 1n/out, mane/stereo. phono' | balance and votume controls. giving you complete free
uner and power an/oft shide switches, The ends are oiled walnut. with match dom to select the sound you want to hear. Tape speed is
ing enamelled metal top The front panel is satin aluminium and walnut-brown | 33 ips. and wow and flutter are both less than 0:3%. Size
3dB. Dutput 3 wattsr.m.s 11} wide, 5" high, 11" deep

§35-1605 kHz. Frequency response: 50-10,000 Hz 34B.
Power output: 4 watts total music power into two 8 ohm
With this unit. you can play any standard 8-track cartridge speakers. Size 16" wide, 41" high, 8 deep

ROC 7-WATT STERED AMPLIFIER
CHASSIS SK-317 ’
This exciusive
ROC Sterep
Chassisis
completely
self-contained, ann
it costs £2:25 k
than the normal re
fail  value!  The
SK-317 is a really
compact vnil measuring only 5,7 wide, 1§
high and 63" deep. it contains its own mains
power supply. and has ¢ ganged ton? control and separate
valume tontrols for each channel. Specification: frequency
response 40-17,000 Hz - 3dB: output 3-5 watts music power
per channe! into 8 ohms. input. phono, BO0mMV
signal-to-noise ratio better than 454R

: 5 Normat Pri
ce
€25 0 yer pair

0LSON AM-395
=1 | 40-WATT STERED
IAMPLIFIER

An ideal unit for your new
stereo separate system
| It is more than [10-00
below the normai retail
price ! Making the AM-395
one of Britain's best hi-fi
buys. It takes in signals from magnetic or ceramic pick-ups.
tuners (see Olson RA-310) and tape decks. And it's got out
puts for taping and for headphones. There are separate bass
and treble centrols. separate Left and Right channel volume
contrels. And a taudness switch for boosting the bass and
treble notes when listening at Jow output levels. Frequency

20-20.000 Hz « 3dB. Output: 20 watts r.m.s. per channel

into 8 ohms. Inputs : magnetic phono 3 OmV RIAA, crystal phono 100mV
tape 160mV. tuner 160mV. Size 114" wide, 4" high. 73" deep. The

specification reads well - sounds even better!

R.4463-WAY MATCHED SPEAKERS
These will do justice to your amplifier - and to your Normal £
pocket. Atonly£17-80 a pair, they are real value-for-money Price £75 20

Each cabinet is heavily lagged and teak finished. They p

handle 16 watts rms (8 wal‘l]sgrms each). Each loudspeaker OLSON AM-372 16-WATT STEREO AMPLIFIER

contains a large dual cone base unit, plus a separate Here’s a really good ampiifier at a really down-to-earth price near_lv £7

tweeter. frequency range 40 10 19.000 Hz Size 14° high less than the normal retail vaiue! Just Jook at what the AM-372 will do

9" wide. 6. deep for you — reproduce signals from ceramic or crystal cartridges, AM and
FM tuners, and tape recorders. And 1t gives you outputs for two sets of

speakess. headphanes and tape recorders. Frequency response is 30 10
OLSON AM.357 4.-WATT STEREOD AMPU”ERQ 20.000 Hz © 3dB.0Output B watts r.m.s per channel music power inte 8
Here's marvetlous value for someone just starting to set them- ohm speakers. Phono input 200mV. Tuner input 200mV.
selves up in audic! At only £9-00 you get a fine amplifier in a Size 121 wide 3} high, 71" deep
stratch resistant metal cabinet, with a smart brushed — . - ]

front panel. It incarparates separate tone and volume contsols for
each channel Inputs are provided for turntable {ceramic car

tridge). tuner and tape deck or recorder. frequency response: 70

20,000 Hz ~ 34B Output: 2 wattsr.m.s. per channel inta 8 ohms
Inpuls phono 80mV. tuner/aux BOmV. Size 8" wide, 2} high,
43" wide.
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umts atlowest prices?...

4 DR i
D 0 0 D
ol . R.328 STERED HEADPHONE

If you're starting in bi-fi, and
you discover the need for a
pair of realiy good stereo head

C S

Every item shown here is the best of its
kind within its price range. Buy them
separately or at the same time as the
other top-vatue audio products listed.

SBEGIAL

PURGHASES!

OFFERED AT EVEN
LOWER PRICES!
EXCLUSIVETO ROC

24, @ phones. The R.328 is idea!. ata ],
price you can afford. They have | %

padded ear cushions. 2 6-foot cord

and jack plug. Frequency range 30-15.000 Hz

SAQ-501 50-WATT SOLID STATE STERED AMPLIFIER A really

R.186 STERED HEAD- erfyl unit with all the faciiity need for home entertainmen
|mped. b h > powerfyl uni e (acilities you need for home e t
';“Jé ;;:22:1"';5”' channel. ,/[\\“ 2 PHONE JUNCTION BOX - inputs far magnetic carteidge

- H you want easy. fingertig control tape, radio tuner and auxiliary
[ EAGLE SE 30 STERED | of headphones and loudspeakers. here's ine ideall Controls  for bass. treble.

HEADPHONE
This model 1s for the more

balance and vofume. Head-
phone socket on the front panel

solution 1o the problem. Ali you do IS conmect
it to your speakers and amgplifier. plug in your

@;q

discriminating listener. For a headphones -and you're ready to take over! Af the for easy actess. Loudness
start the frequency range ex fiick of a slide switch. you tan have headphones switch. Rumble and scratch
tends from 30 to 16,000 Hz A"d oy alane. of speakers alane. or both together A-3000 36-WATT hiters.

can adjust the volume of each earpiece inde
pendently. There's also a mono/stereo switch
For maximum comfort. the ear cushions are|
covered in soft Jeathers. ROC PRICE £7-05

TEC HR-007 HEAD-
PHONE RADID
When you want to listen ta

Specifications: 25 watts rms
per channe) into 8 ahms. Inputs
Magnetic, Tuner. Tape/Aux.
20-20,000 Hz {

suitable for use with amplifiers rated
347
ROC PRICE £1 50

SOLID STATE STERED AMPLIFIER
The A-3000 looks as good as it sounds!
Giving you a big performance this superb
audio amplifier has a full range of facilities
on the front and rear panels. On the front

all the contrals you're ever likely to need
plus a headphone socket. On the rear

input
up 10 20 watts. Size: 243" »

Tape
1db). Size: 333mm
Price £33-60. ROC PRICE £26 40

play. Frequency response
102mm  285mm. Normal

R.151 STERED
CAR SPEAKERS

Smart black, tough, plastic cases. each
thefeadiofaligbygvoursell containing a high flux 110mm diameter speaker ‘5;223"0:“:‘1:::1-'lsﬂf:lzec'“::mm! and a line A - 5000
T s el salie the unit, Just what you need to go with the CS.8 Specifications ‘IIB watts }ms pes th | 60 - WATT
problem. Separate volume | o51rigoe Player or any other car stereo system . epcanne oLiD
and tuning controls with into 8 ohms. Frequency response 20-35,600 S
Fitted with over three yards of connecting H2 26b) Inputs Magnatic, Ceramic STATE
!53;;7:0-;‘;;5“\‘(?5 Fl:puencv ranbge :js cable. Dimensions: 6ri”- 543" 34", Imped- Tuner, Tape. Aux Tage Pllav Sne' STEREC AMPLIFIER
0 7 medium wave band. . . - . Y
Maximum output is 300 mW ance . § ohms ger speaker. Rating . 5 watts max 345mm < 300mm > 130mm. Normal Price With the A-5000. you're in the big-sound class

per speaker. ROC PRICE£3 72
R.152 STEREQ CAR

£30-70. ROC PRICE £28-00 30 watts rms per chanrel into 8 ahms) The circuit 1s

Normai Price £9-45 ROC PRICE £5-80
all-silicon-transistor. giving you top quality sound and

EAGLE

8-TRACK SPEAKERS 5 amere 0-2% distortion at 25 watts output. And optimum

| CAR These sloping  Ffront b stereo input balance is de(nved from the use of an IC
speakers match the CS.8 Cartnidge Player or any (integrated circuit). There’s no need to worry about

STEREQ overlaad or short-circuiting the output - the A-5000 has

other car stereo system. Fitted with high flux
PLAYER, CS:B 110mm diameter speaker unit. and ove? three
Drivegtofthelsoundfofmusicleluity yards of connecting cable. Dimensions 614
this fabulous 8-Track Cartridge Piayer 643" 33", Impedance: 6 ohms per speaker
It gives you superb tone and power to Rating 5\;vans max. per speaker .
fill the car with stereo sound. ldeal for ROC PRICE £4 96 :

use with B.151 or R.152 speakers. Com-

plete with all mounting accessories EAGLE LC.05 STEREQ f

For negative earth efectrical systems MAGNETIC CARTRIDGE 4%
Frequency range: 70-10.000 Hz. Wow tion at a very low price, o -N""JW]'P\‘“\\\'g
and Hutter: less than B-3%. Tape you'll find it hard to beat.

speed: 3-5 cm/sec. Channe) selector: 0-7 mil diamond stylus. Dut-

buitt-in protectian. Specifications: 30 watts rms per
channel into 8 ohms. Frequency response 15-40,000 Hz

2db) Inputs Magnetic. Tuner, Tape/Aux. Tape Play
Norma! Price £43-40. ROC PRICE £34:00

R-200 20-WATT AM/FM/MPX STEREQ TUNER
AMPLIFIER What more could a hi-fi h

want! The R-200 gives you tap guality repreduction
of both AM and FM programmes. including ail the
stereo broadcasts now available an FM. And you
have buiit-in facihities for recording your favourite
programmes on an external tape recorder. The front
panel is carefully designed, with the latest stider
controls for bass. treble. volume and balance.

only. Ouiput: 2§ watts per channel. For fabulous reproduc-

automatic with manual over-ride. put: 8mV per channel. frequency range Al

Nowns dmeons - siy o | 5100 1 Chom sanee - ags.  J| Al be 0ol e s mue o vt g

24" ROC PRICE £27-20 Channel separation: 20dB Recommended e e et | R-160 12-WATT AM/FM/MPX STERED TUNER
s stylus pressure: 2-4 grams. Compiiance uphw ehn Ivﬂ" e' unesle oa’sdeveu SRTELL d“e"” AMPLIFIER You couldn’t get better value-for-maney
WATTS™ 95 10-6 cm/dyne. ROC PRICE £4-75 G Ll N0 LECH TR AT R O] (EE in Stereo Tuner Amghtfiers anywhere! Just look at
RECORD CLEANERS " : speaker terminals. i
The original ""Dust Bug™ Specifications. 10 watts rms per chanael into 8 aUkhelac itlesyinel ] solutvesivouhelCas Spuctie

G 5 . . ] f E -

Automatic Record Cleaner w EAGLE LC.07 STEREQ ohms. Frequency response: 25-40,000 Hz (  2db} balance. volume, switchable AFC for drift-less recep.

tion on £M, socket for headghones on the front panel
A tuming meter. Stereo sndicator. Tape outpul. so that
you can record your favourite programmes. To name
but a few. AM section covers the medium waveband
535-1605 kHz. and the FM band §8-108 MH.z.

Y-

wmy, JI%
MOVING-MAGNET .
CARTRIDGE - 1
Here's your opportunity ey
to own @ transcription cartridge
for the price of a ceramic! Is specially de-

inputs: Magnetie. Ceramic. Tape, Aux. Tape Play.
Size: 398mm . 267mm - 106mm. Normai Price.
£50-00. ROC PRICE £42-00

keeps your recards clean as
they play. £1-20 Watts Disc Preenes. Keeps

{ new records like new
——

for perfect record repro-

}-—H 307THANSIS¥:}X:" 35p signed to match top guality tone arms. and Epemh:ahnns 6§ wa'":(l'mé S;& ::innel |an;; SI ohms

12ED STERED 4-‘!”‘" o get the very best from your hi-fi amplifier Nj:;:::‘l? Corame. Aux-zs».ze IU;n’vm 3;35:'?1:”5
4 : o

PRE-AMPLIFIER [P 0:7 mil dramand stylus. Output: 7mV per 263mm. Normal Price £36-30. ROC PRICE £28-90

channe! Frequency range 20-21,000 Hz.
Channel balance: + 1dB. Channel separa-
tion* 26dB. Compliance - 12 10-6 cm/dyne.
ROC PRICE £6 37

Now your amplifier
that could only reproduce ¥
ceramic or crystal pick-up cartndges. can
accept signals from moving-magnet cart
ndges’ The R.307 steps up sigaals from

N

between 5-20mV to 200-800 mV. Input R oea sTento
;-ZOMV, Equatisation:  RIAA  Dutput STAJR?:’ED CASS(TY( OECK Piecision engingered for
Zgudgg%';‘vl)l:v:al vFveq;En:vI vange 20 LoUD- troutle-iree performance, this Stereo Cassette
S e ensions i SPEAKERS Deck has a fantastic range of facilities,
“PVV 240 VAC ROC PRICEF4 91 IH"” real making it a real value-for-money unit. Left
; 15-FOOT STEREQ HEADPHONE Ao i and right level meters for recording. the
EXTENSION CORD R.362 AP AT e s latest slider controls for record level, | MR-15 AM/EM/MPX STEREQ TUNER AMPLIFIER
\ » . Fitted with heavy duty lete with 10-toot lead and gh | switchable playback noise filter, aux/mic Here's a beautifully styled AM/FM Stereo Tuner Amplifier
complete wi oot lead and phono plug Featuring FET {Field Eifect Transrstor} front end EM tuner.

V2=~ 3.circuit stereo plug at
one &nd and a matching stereo socket at
the other. ROC PRICE £1-30

STEREQ HEADPHDNE Y~ ADAPTDR
R.361 Enables you 10 use two sets of
sterea headphones from a single socket
Fitted with male plug and two female
sockets. ROC PRICE£1 30

switch, mic inpul sockets, piano-key controls
for record. rewind. play. fast-forward. and
stop/eject. Index counter with reset button.
Specifications: frequency response’ 33
12,000 Hz. Wow and flutter less than 0-25%.
Inputs: Mike, Aux. Din Socket, Size* 345mm
300mm - 100mm. Normal Price £39-50
ROC PRICE £34.00

-

Compare our prces with any other umt on the
hi-f market, and you'll find you won't beat ROC
unit prices No matter where you live. London ot
Land'sknd!

Take a good look at all these super audio equip

ment bargains. They're all on demonstration at
our Shop trem 910 6 p.m Monday 1o Saturday.
late mght Thursday unul 7 p.m. But dan't worry
if you can’t get thete yoursell. Our Mail Order
service 1S al your disposal With the same ex

ciusive ROC equipment and at the same
super value-tor-money prices!

and look really smart. Power handiing per
speaker: 4 walts rms. § watts peak
Frequency range: 40-16,000 Hz. Flux
density: 8,500 gauss Impedance: 8 ohms.
Dimensions: 8” high. 53 wide. 43" deep.
Finish: oiled walnut.

RDC PRICE £3.50 pair

and dual-channel IC equalizer for perfect balance, the MR-15
incorporates professional style vertical sliding cantrols for
bass and treble All the nput/output facilities you need.
Covers FM 88-108 MHz. AM 535-1605 kHz. Dutput 16 watts
tms per channel inte 8 ohms. !nputs Magnetic. Tape, Aux
Tape Play. Size: 487mm - 458mm~ 130mm. Normal Price

£67-60. RDC PRICE £54-00

When you invest in ROC eguipment. you're
geting much more than an exclusive product
You're getting value for money thal i1s Literally
unbeatable ROC units are bought direct from
the manutacturer and ALL the savings ROC
denve from this are passed on to you !

AUROC Electronics. we take extra care 10 select
only the best buys We check
everything before you do  and
o's fully guaranteed whether you
buy at the shop ar by Mai! Order

CALLERS WELCOME 9-6 MON TO SAT.
LATE NIGHT THURSDAY 7 PM

BARCLAYCARD
e —

Return-of-post mail order service. Orders over £10 post free (UK only).
I Add 25p for p & p to orders under £10.
i HP terms available for catlers

ROC

exclusive umt
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gspk

quite simply — the best

RESISTORS
FULL RANGE OF ISKRA CARBON FILM RESISTORS
IW (range 47 ohms to 470K) Iskra  Miniature High Stability
Ip each carbon Film Resistors with negli
W and {W (range 47 ohms to noise factor.
[OMegs)............... ip each All Resistors +5 per cent (except

These

IW (range 47 ohms to 10 Meg) values over 47 Megs).
1p each Resistors are even lower in price
2W (range 47 ohms to 10 Meg) than most |0 per cent and older
p each ! carbon composition types.

PRE-SET POTENTIOMETERS

Standard values of pre-sets from 100 ohms to 5 Meg—
Standard/miniature. .. .... 7Tp each Sub-miniature

SIEMENS PROFESSIONAL CAPACITORS

.......... 5p each

PR Glenld AN ELECTROLYTIC
Voltage Capacitance Price Voitage Capacitance Price
100V 0 1 uF 6p 1oV 22:F
100V 0-15:F 6p 10v 4T0uF \1p
100V 0-22.F 6p 16v ATuF 7p
100V 0-33uF % 25v 10uF 75
100V 0-47uF 10p 25v 1001F op
100V 0-68uF I5p 25V 220uF lp
25v 170uF 14p
250V 0-01uF 5p 25v 1,000uF 1p
250V 0-015uF 5p 25V 2,200uF 42p
250V 0:022uF 5p 35 4 7uF Tp
250V 0-033uF ép sV 220uF i4p
250V 0-047uF 6p 100V | ouF 8p
250V 0-068..F 6p 100V 22uF P
250V 0 14F 6p 100V 4TuF 14p

SPECIAL INTRODUCTORY OFFER
with all orders value £5 or

FR EE free one GSPK P.C. Kit for

making your own printed

over we will give absolutely
circuits (normal retail price £1-95).

Hurry! Offer volid for fimited period only.
SEMICONDUCTORS
Here are just a few examples of our LOW Semiconductor prices . . . Many
more semicons available all at equally sensational prices . . . NOW

I+ 25+ I+ 25+ 1+ 25+
ACI27 24p 22p BZYBBC Series 0C76 12p 2lp
ACI28 19p 16p E12 (2:7V-30-0V) ocCl170 24p 2p
ACI76 i5p 13p —_ 0p 9 IN4001 6p Sp
ACYI8 i8p i5p NKT210 24p 9p IN4002 6p Sp
ADI6I 17p 125p NKT211 24p 9p IN4003 Tp ép
ADI62 27p  25p NKT212 24p 9p IN4004 8p T
AFI139 28p 26p NKT213 24p 19p IN4005 10p 9p
BC107 9p 8p NKT214 19p 17p IN 4006 12p  1lp
BCI08 8p Tp NKT218 24p 19p 1N4007 i8p l6p
BCI10% 9p 8p NKT219 24p 19p IN4]48 4p 3p
BC 147 8p 7p NKT223 26p 20p 2N1302 l6p 15p
BCl48 8p Tp NKT224 2ip 19p 2N 1304 2p 20p
BC149 8p 7p NKT242 i4p 12p 2N1613 l4p 13p
BCY70 l4p 13p NKT243 Sip 44p 2N1711 15p  l4p
BCY7I 20p 19p NKT401 70p Sép 2N2904 29p 28p
BCY72 l4p 12p NKT402 75p 5% 2N2905 24p 22p
BDY20 ?ip 73p NKT403 64p 50p 2N2906 i9p 18p
BFX29 24p 13p NKT453 41p 33p 2N2907 22p 1lp
BFX30 24p 13p OA47 3p 6p 2N3053 17p  l6p
BFY50 I9p l8p OA79 6p Sp 2N3054 49p 47p
BFYS| i8p 17p QA90 S5p 4p 2N3055 51p
BFY52 19p  18p ocC70 12p  12p (BDI130)

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE:

Switches., Comprehensive range of N.5.F. Toggle switches and Rotary
Waf)er switch kits (to enable you to make your own switch to your own specifica-
tion). A

Copper laminate and all materials available to make your own printed
circuit boards.

Lamps and lampholders for every requirement.
Modules.

Freezer and Cleaner aerosol sprays.

Jack plugs and sockets.

Variety of speciality products.

Ready Built Circuits and

All orders value £2 or over post free. Other orders please add 10p P. & P.
We only selt new products—do not confuse with ""seconds’’ or surplus stock.
Because of our keen prices we regret the prices apply to U.K. and B.F.P.

addresses only.
To GSPK (Sales) Limited
Dept. P.E.,, Head Office, Hookstone Park, Harrogate, Yorkshire HG2 7BU

ALL l Please fill in the coupon and send with 10p (refundable on |

CALLERS ordering) for catalogue
WELCOME Name ...... I
MON. TO FRI. AT eSS 1§ | Eihumpd rommuaid] - e -+ orre s 2 5« = pe el o TR PR it e l
9-5.00 ._________.___”E_I
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TV's 19" now s119

TWO YEARS' GUARANTEE ALL MODELS

405/625: 19" £25'95; 23" £3595

Carr. £1-95 FREE CATALOGUE

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

COLOUR TV 19” £145 OR 25" £185
LIMITED SUPPLY. REGRET PERSONAL CALLERS ONLY

TV TUBES REBUILT COMPONENTS
GUARANTEED 2 YEARS MUST BE CLEARED

Transistor Radio Cases: 1Sp
each. Size 94" 64" x 3{". Posc I5p.

Speakers: 3Sp. 24" 80Q. Brand
new. Post I5p.

Precision Taps Motors: £1-95
200/250V. Famous German manue
facturer. Post 20p.

. . . . Transistor Gang Condensers:
17" & 197£5:95; 21" & 23" £6°95. 20p. Miniature AM. Post free.

Exch 1 o o
pehaneelBowlilcarnasse Modarn Gang Condansers: 30p.
AM/FM or AM only 20p. Post 10p.

Radio £3-95. 8 Transistors LW/MW,

RECORD PLAYER CABINETS

£3-75. D“ii"‘ﬁd for the modern Free case, ear piece, battery. Post
autochanger. Size 17" 15" 7}". 20p.
p.p. 55p.

Valve ELLSO 50p.

Pots: 283p each. Post 5p. D/SW
500/500 K. D/SW 500/100 K.
D/SW meg./100 KO, SISW
500/500 K. S/SW 500/1 meg.

PRESS BUTTON
SWITCHING UNITS

4 Banks 25p, 6 Banks 35p.
p.p. 5p.

DUKE & CO. (LONDON) LTD.

62‘[3 ROMFORD ROAD, MANOR PARK, E.12 Phone 01-478 6001-2-3

|14
b —
-
o

Z4

OUR PRICE £1 0-50

+40p P. & P.
THIS NEW 1972 RADIO. No less than
3 VHF BANDS. Picks up Aircrait Tra
missions. Pop Pirates, Taxis, Ambulances, Local
) Radio, Continental snd all BBC, VHF Stations pius
ascinating Public 8ervice Transmissions we are not sllowed to
mention! Even TV sound in certain areas. PLUS A SPECIAL
WEATHERBAND. Frequency ranges: MW340-1600kHz, FMS88-108MHz,

CHECK | Airband 108-145 MHz, VHF 145-175 MHz, 23 semiconductors—12 tran-

INDICATOR] #istors, 11 diodes and thermistors. Autoniatic frequency control.3lin
telescopic aerial. Runsa off mains a.c. 230/250V or off 4 U2 batteries, or
use re-chargeable nickel alkali cell. Finished in strong leather grained case with
carrying handle. Approx. size 103inx 83in.:3]In. Written guarantee. Special
magnetic ear-piece for personal listening, dry batteries free. HURRY'! Limnlited
quantity only from Marktyme. Money back guarantes.

Tune into the worid with this smazing

OUR £28l95 communications receiver. Atrulyeiceptional
PRICE unit in perfortmance and looks—leatherette
with Stainless ateel trimi. Louks good any-

+50p P. & P. where. Use elther as a portalle

with standard batteries or plug it
direetly into 220-240V  domestic
maing  supply. 14  tranaistors:
9 dioden: 1 thermistor. Internal
ferrite rod antenna plus telescopic
aerial. 8eparate tunc, volume and
tuning controls with push-button
selectors for Ihe 8 WAVEBAKDS,
Complete with Hi-Fi earphone for
persunal  listening. Frejueney
Long wave 130-350 kHz.
e - . Marine 1:6-4-5 MHz.
Short Waye 1224 MHz. PM/VHF A88-10K
MHz.  Ajrcraft 108-135 MHz. PUBLIC
SERVICE BANDS 135-174 MHz. Fully
guaranteed.

N.B. The Minisiry of Pust & Teleconnunications has pointed out thal a licence
(not generally available tn the public) ix rejuived for reception of tramsmissions
by Fire Brigade. Aircraft. Shipping. rte. '

{Dept. PEI), 372 EDGWARE ROAD
LONDON, W.2. Tel. D1-723 0094
Callers weicome Mon. to Sat. 9 a.m.-8 p.m.

WAVEBANDS
AND WORLD
MAP & TiME
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AI":I".A a0ldering

Instruments add to>
your efficiency

= THE NEW ‘INVADER =
foArgctco?BI;ﬁ ll.i-n?fs.s?mbly PRICE £1 85

A precisioninstrument—supplied with standard 3/16” (4.75 mm) diameter, detachable
copper chisel-face bit* Standard temp. 360°c at 23 watts. Special temps. from 250°c-410°c.

*Additional Stock Bits (illustrated) available

COPPER LONG LIFE

= S ’ (_————_Z”

B 38 — 3.2 mm CHISEL FACE B42LL &% — 475mm CHISEL FACE
. - i » : 5

B14 = — 24 mm CHISEL FACE B 38 LL 'E — 32 mm CHISEL FACE
——  — W=

B24 4 — 4.75mm CREWDRIVER B14 LL & — zamm  CHISEL FACE
. : b e <=2

B 12 % — 4.75 mm  EYELET BIT

B4 LL 3 — a75 mm SCREWDRIVER

;/ Te FACE

6.34 mm CHISEL FACE

|

Don’t take chances. We don’t. All our ADCOLA Soldering
Instruments are of impeccable quality. You can depend on
ADCOLA day after day. That's why they're so popular. You get
consistent good service .. .reliability ... from our famous thermally
controlled ADCOLA Element and the tough steel construction

of thisideal production tool.

"R ISNgogd 1023y

N
oL

¥ Wirite for price list
and catalogue

ADCOLA
PRODUCTS LTD

(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.d.  T1einphone 01622028173 - Teleran<. Soljomt toncon Teles

lﬁggd Trode Mork !

« Telex: Adcola Lendon 285t
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STANDARD & CUSTOM BUILT SOUND EQUIPMENT

MUSICAL INSTRUMENTS NEW & SECONDHAND

100 WATT FULL e
RANGE AMPLIFIER fCocag
£48-50 carr. free

100 Watt RMS for all musical and P.A. applications

* FOUR individually mixed high impedance inputs

¢ 20Hz-20,000Hz response

* FULLY short and open circuit proof

*B8ohm load for full output

* Four 15 amp output transistors—all silicon

IDEAL FOR GROUPS—DISCOTHEQUES—CLUBS, ETC.
FULL 12 MONTHS GUARANTEE.

50 WATT  Identical to above but 50 Watt output
VERSION £37-75

L I *saxon *

100 WATT MODULE

* Fibre-glass p.c. board
* All silicon transistors
* Short/open circuit proof
* Bohms load for 100 Watt
Needs only power supply components—input sensitivity 200mV 10k.

£13:50 + 20p carr.

IDEAL FOR YOUR CUSTOM BUILT SYSTEM,
Or complete with power supply and transformer.

£18.75 + 40p carr.

GOODMANS 12P 50W 8 or I150hm

£12:37 (rec. R.P). Our Price £10-90
HUGE DISCOUNTS ON CRESCENDO’S
SUPER HIGH

EFFICIENCY 20,000 GAUSS
MAGNET (state impedance required)

(rec. R.P.) Our Price

12in 100 Wate RMS £2875 £21.50
15in 100 Watt RMS £35-90 £26-80
18in 150 Watt RMS £45-90 £3675

Larger discounts for quantities

20 WATT INTEGRATED MODULE

* Two mixed inputs
* Fibre-glass p.c. board
= Baxandall treble and bass controls

* All power supply components mounted less trans-
former

Excellent Value and Reliability for only £8-60 -+ 20p carr.

D.J.’s Fader unit with built-in Pre-fade listen and tone controls. This unit
plus two decks makes an economical Disco-control panel
£6:50 + 20p carr.

SAXON ENTERTAINMENTS

327-331 WHITEHORSE ROAD
WEST CROYDON CRO 2HS 01-684 6385

forfast,easy

reliable soldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required.

IDEAL FOR HOME | EASY-TO-USE
CONSTRUCTORS | DISPENSERS 4

| 5

Size b
(Savbit) 18swg, e
18p (illustrated)
Size 19A ’
(60/40 alloy) btz
18swg. 18p
Size 1 cartons all at 25p each | Size 15 ::.i-"—-,—_?:
in 40/60, 60/40, (60/40 alloy) ot

or Savbit alloys in 7 gauges. 22swg. 22p

Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6BAspanner ends,
ground cuttingedges Price 32p.
Also available,

Price 58p.

NEWI de luxe Model 8.

From Electrical.and Hardware Shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

450

DIGITAL DISPLAY MODULES
from £3.20 per Decade

Fibreglass Printed Circuit Board (5-25in 2:75in) for up to 6 decades
7-Segment Indicators (Type 3015F) with |.C. drivers (Type 7447)
Single supply of SV required at typically 120mA per decade

B.C.D. Inputs—T.T.L. compatible

Inputs for selection of decimal point position

Zero suppression, blanking and lamp test facilities

Available assembled and tested, or as a kit

Data Sheet sent free on request

Xt ok % %

Number of Decades | 2 3 4 S 6
Kit £4-15 £7-25 £10-35 £13.30 £16-30 £19-20
Assembled and Tested £4-85 £8+05 £11-25 £14.30 £17-40 £20-40

All parts available separacely if required. Send for Price List.

Terms: Cash with Order. Postage and Packing Freefor Kits and Assembled
Modules.

CAVERN ELECTRONICS (Dept. 10})
29 Clarefield Road, Leicester LE3 6FB

FERRANTI

SEMICONDUCTORS AT LOWEST PRICES
All semiconductors brand new and fully guaranteed.

ZTX320 BFS61 19p KSO43A

p ZTX330 BFS96 16p KS047A
ZT X331t BFS97 2lp KS056A
ZT X500 BFS98 Up KS062A
ZT X501 2N30S5 65p KS063A
ZTX502 KSQ75A
27X503 KS082A
ZTX504 p KSO09IA
KS100A

Zeners KSII10A
KS0I0A 17p KSI20A
KS033A {7p KSI30A
ZTX313 KS036A 17p KSIS0A
ZTX314 KS039A 17p KSI80A

MOTOROLA: MIE2955 £1-06. MJE30S5 65p. 2N4444 £2.25
R.C.A.: CA3075 £1-13. CA3090Q £3-46
Postage & packing 10p. Free above £2. Send SAE for Ferranti data.

DAVIAN ELECTRONICS, P.O. BOX 38, OLDHAM, LANCS

ZTXI107
ZTX108
ZT X109
ZTX1 14
ZTX300
ZTX30!
ZTX302
ZTX303
ZT X304
ZTX310
ZTX3IL
ZTX312

Diodes
ZSi40 22
ZTX510 ZS141

Z5278

ZTX530 Z5142
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BUDGET HIGH-FIDELITY STEREO SYSTEMS

ONLY

£403

PREMIER STEREO SYSTEM ""ONE" consists of the new Premier 800 all transistor stereo amplifier, Garrard 2025 T/C
auto manual record player unit fitted stereo/mono ceramic cartridge with diamond stylus and mounted in teak finish plinth
with perspex cover and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to piugin
and play. 800 ampiifier has an output of 5 watts per channel with inpute for ceramic and maguetic pick-up, tape and tuner
also tape output socket and headphone socket. Controla: Bass, Treble, Volume, Baiance, Selector. Mono,;Stereo switch.
Headphone socket. Power onjofi. Black leatherette cabinet with atuminium front panel. Size: 12}in x 6%in 2¢in.
{Amplifier available separately it required £15. Curr. 50p.)

FREE

leads and plugs
supplied with all
systems

Carr. £1-75.

PREMIER STEREO SYSTEM '

“TWO'", ag above but with Garrard 8125 Mk. III and magnetic cartridge—ONLY 245.

carr. £1 75

METER BARGAINS

MODEL GT800 MULTIMETER

A precision made pocket sizeidl test meter,
ideally suited for testing electronic
circuits or electronic appliances. Supplied
complete with test lead and hatteries.
Ranges—D.C. voltages: 10, 50, 250,
1,000V (1.000 O.P.V.). A.C. voltages:
10, 50, 250, 1,000V (1,000 O.P.V)). D.C
current: 1mA, 100mA. Resistance:
0:150 kohtns. Decibela: —10 to +422dB
(at A.C. 10V range). £2:47. P. & P. 25p

MULTIMETER 20,000 O.P.V. MULTI-
METER

Features large easy-to-read meter, wide
choice of ranges. With test leads. batteries
and manual. Size: 4iin - 3iin
Ranges: I.C. voltages:
500-2,500V. A.C. voltages:

100-500-1,000V. D.C. current:

lm

0 10_,50
0-50uA—
2:6mA-250mA. Resistance: 0 -6,0000hms,
0-6 meg ohms (300 ohms and 30 kohms

at centre scale). Capacity: 10uf {o -001uf, -001uf to
Decibels: —20 to +22dB. £4-80. P. & P. 25p

lut,

PREMIER HI-FI OFFERS!

Rogers Ravensbrook 11
Stereo Amplifier in teak £3 850
£49-00

g:osgers Ravensbourne
£2530
£31-00

Stereo Amplifier in teak
case
£15-00

SP25 Mk I1l SPECIAL!

2

Metrosound ST20E
Stereo Amplifier in teak
Garrard SP25 Mk, I1I Single

case
Thorens TD150A/11 Tran-
scription unit with arm
Garrard SP25 111 with
Goldring G800 cartridge

S8aves time and sunplifies soldering
in the home and service dept.
Two position trigger gives instant
dual heat 100/140 watt. 240 voit A.C.

3.95 o

MODEL CT620 MULTITESTER . i - g
Ranges: D.C. voltages: 0, 5. 25, 100, s& “na Ld clgnle ic
500/1,000V (20,000 ohmns/V). A.C. volt- Sterea Cartridge. Complete
ages: 0, 5, 25. 100, 500, 1,000V (10,000 in Teak Plinth with Cover.
ohms/V). D.C. current: 0, 50;:4, Oma, N . .
5mA, 50mA, 500mA. Resistance: 0, 1 Total list Price over £34.
6k, G00kQ, 6MQ. 60MQ. Decibels: e
—20to + 624 B in 5 ranges. ———————— PREMIER £18-50

1562, P.a P.25p ﬁ o I B

3=  “WELLER EXPERT"'

= W ELLERWE! GARRARD AP76 WITH G800, READY

WIRED TO 5-PIN DIN
IN PLINTH WITH COVER

Garrard AP76
less cartridge

£29-50
£18-80

m—fg

‘“Wellor Marksman" Soldering Iron

Lightweight, #in pencil bit, 25 watt. 240 volt A.C.

GARRARD 401
TRANSCRIPTION UNIT

£27-40

£1-50 P. & P. 16p
VERITAS V-313 TAPE HEAD DEFLUXER
heads become permanently
magnetized with constant use;
that prevents perfect recordings. Simply applied to
recording head the V313 leaves head free of magnetism.

A must for all tape users! Tape
E this leads to background noise
Cleans any tape head in seconds. £1-72. P. & P. 15p

Garrard 2025 T/C with
Stereo Ceramic Cartridge
Garrard 2025 T/C with
Stereo Ceramic Cartridge
ready wired in teak

plinth with cover £1 245

Carriage and Insurance 60p extra any item.

£8-50

PREMIER 800 STEREO AMPLIFIER

2979 O C” o
(As used lni 9—. _D
HSystem ““ONE" above)

A truly high quality stereo amplifier—compare the
specification, compare the price. Output: 5 watts per
channel. Frequency response: 30-20,000Hz £ 2db
Distortion: 1%. Output lmpedance 8 ohins nom. Inputs
equalised to R.T Al

Magnetic 4mnV. Ceramic 100mV. Tuner 100mV.
Tape 100mV. Tape out 150mV. Din sockets ‘or Inpute
and outputs. Controls: Bass, Treble, Volume, Balance,
Selector. Mono/Stereo switch. Htereo Headphone
socket. Attractive slim line design black l:atherette
cabinet with aluminium front panel. Size 12{in X

1in % 23in ONLY £|5,0 Carr.

50p
Mk. II Version available with Teak Finlsh Cabinet.
£16-25. Carr. 50p.

HI-FI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
2{in speaker units with
soft padded ear muffs.
Adjustable headband.
8 chm impedarpce. Com-
plete with 6ft lead and
stereo jack plug.

£2.47 Lo*

25p
SET Low imp.

STEREQ STETHOSCOPE

P. & P. 10p

MONO STETHOSCOPE 8ET Low imp. 52p. F. & P. 10p
—

21-26.

E.M.I. 13x8in. HI-FI SPEAKERS

Fitted two 2{in tweeters
and  crossover petwork.
Availabte with 8 or 18
ohm  impedance. Hand-
ling capacity 10W. Brand
new.

£3-47 P. & P. 50p

“VERITONE” RECORDING

SPECIALLY MANUFACTURED IN U.S.A. FROM
PRE-STRETCHED MATERIAL. THE QUALITY

TENSILISED to ensure the most permabent base.

LP3 3° 250° P.V.C. 28p LP68 51" 1200°
TT3 3 450 POLYESTER 37 DT6 §3° 1800
DT3 31" 600° POLYESTER §7p TT6 51" 2400
SPs §° 6000 P.V.C. 42p §P7 77 1200
LP5 5° 900° ACETATE 50p LP? 77 1800
DTS 5° 1200° POLYESTER 75p DT7 77 2400
TAPE SPOOLS 3" bp, 5, 51°, 7" 9p. 110 7 3600
Poat and Packing 3° 5p, 57, 53" 8p, 7" 10p.
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1§ UNEQUALLED.

Highly resistant to break-
age, moisture, heat, coid or humidity. High polished splice free finish. Smooth
output througbout the entire audio range. Double wrapped—attractively boxed.

’ POLYESTER £2-50 |

(3 reels and over Post Free.) — -

TAPE

EXTRA STRONG

eritone

ggfn'r;: . 75p
: YESTER £1-12 il .
P Pour:s'rr:n 2187 s e
62p
ACETATE 75
POLYESTER £1-25 5

CLEzorT — f

%3240 Faxs TENSHITED POLTESTER

PREMIER RADI 0

23, TOTTENHAM COURT ROAD, LONDON,W.1 Tel:01-636 3451

VERITAS V-43 MIXER

Battery operated 4-channel audio mixer providing four
2in suitable for crystal

separate inputs. Size 6in x 3in
microphone, low impedance
milcraphone with transformer,
radio, tape, etc. Max, input
1:5V, max. output 2-5V, gain
64B. Standard jack plug
socket inputs, phonoplugs
output. Attractive teak wood

grain finish case.
£347 ;. . ». 15p

Mos £3
— TAPE CASSETTES
€60 (7o) 37p 0%

cgo (mm) 62p 21‘-08'0
- CI20 (7)) 87p 5'5%

P. & P. 5p
FREE Cassette Head Cleaner with every 10 cassettes

| Q—OXFORD ST

L
TOTTENHAM COURT RD

—‘ r.?)MINION I
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The CONQUEROR

An outstandingly simple
and efficient new soldering
tool, featuring a fully en-
closed element and
slip-on bits which can’t
seize. Fivetip sizes avail-
able, +%in to zin, covering
most work with one iron
only. Lighter and slimmer
than comparable irons,
and with better perform-
ance. A pleasure to use
and excellent value. Mains
or low voltages. Con-
queror spring stand gives
complete safety and con-
venience, and holds spare
bits.

£1.80 with Copper Bit
£2.03 with Long-Life Bit

e

#

Conqueror Stand

W and sponge £1.48

Please ask for leaflet
37/1016.

LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road * Croydon CR9 2LL 01-688 8589/4559

250 skilled technician apprenticeships.

Within the next few months the Navy
needs 250 young men to train to be its
top technicians.

You could be one of them.

Imagine what this would mean. You’d
be chosen for just about the finest
technican training — with the opportunity
to take your O.N.C.

Within a few years you’d be
maintaining and operating some of our
most important equipment: radar, missiles,
electronic systems, gas turbines, aircraft.

We’d pay you well (After training,
over £2,000 a year, with plenty more =~ TR r T T b
to come.) SEND FOR FREE BOOK

It’s a great life too. Plenty of sport, Name
travel and good company. And, with your Address
training, you’d be sure to get a good job
when you return to civilian life.

So if you’re 154 to 21 (bright at Science
or Maths) here’s your great opportunity.

Send the coupon for full details.

Our next Apprentice entry is in Sept.

_ Date of birth

Royal Naval Careers Service (Apprenticeships)

( 877 FMI ), Old Admiralty Bldg.,
Whitehall, London, SWi1A 2BE.

Please send me, without obligation,

my free “Navy Technician

Apprenticeships’ Booklet.
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SEWI PINEL METERS

INDUSTRY,

USED EXTENSIVELY BY

GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
@ LOwW COST [ ] QUICK DELIVERY @ OVER 200 RANGES IN
TOCK @ OTHER RANGES TO ORDER

NEW
CLEAR PLASTIC METERS

1 TYPE SW. 100

100 x 80 mm
300V de. .. £310
SO0pA ... ... 2360 1A dec. 28-10
50-0-50zA .. 2£3-48 S5A d.c. .... $310
100uA . 2345 300V ac. .. £3-10
100+0- IOOuA £3-85 VU Meter .. £3:75

SGSEWII

DESIGNS
BAKELITE PANEL METERS

TYPE S-80
80 mm square fronts

1A dee.

b 22-60
50V d.c. 5 22-80
300V dec. .. 23-37

VU Meter ..

**SEW' CLEAR PLASTIC METERS

Type MR.85P. 4tin . 4}in fronfs.

>-:

soLRssess
823888552

4

2280 | 30A ac*

’!‘m MR.52P. 21in square Ironts.
£3-

BA. o
10V de. ... 2200 | 30A ac.*
Type MR .85P, 3}in « 8tin fronts.
S0uA ...... 87 ' 20V d.c.
50-0-50uA 2276 50V d.c.
100uA ..., £2.76 130V dec. ..
100-0-100uA  22.85 | 300V d.e. ..
200UA .. ... £2:65 | 15V a.c.
500uA . 22-40 50V a.c. 22-30
150V a.c. £22-30
300V a.c. .. 22:80
300V a.c. £2-30
8 Meter
1mA ... 2287
VU meter .. £3-37
S0mA a.c.*t 2280
100mA a.c.* 22.20
200mA a.c.* £2-20
500mA a.c.* 2220
1A a.c* ... 2220
GA a.c.* ... 2220
10A a.c.* 22.20
204 a.c.* 2220
2220 ' 30A a.c.* 2220
*MOVING IRON —
ALLOTHERS MOVING COIL

Please add postage

“SEW' EDUCATIONAL
METERS

Type ED.107, Size
overall 100mm x
80mm ¥ 108mm.

A new range of high
quality moving coil
instruments  ideal
for school experi-
mente and other
bench applications.
37 mirror acale. The
meter movenlent is easily accessible to
demonstrate internal working. Awailable
in the following ranges:

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

150mA £1-60
200mA £1-60
| e 300mA £1.60
T 21-60
{ 2160
H £1:60
£1-60
£1-60
21-60
£1-60
£1-80
41-60
1-60
£1-60
21-60
£1.60
£1.60
£1-60
£1.70
£1:70
4170
£1-70
£1.70
L. 2170
VU neter .. 22:10
Type MR 45P, lm square fronts.

10V d.c £1-50
20V d.e £1-50
o0V d.e, £1-50
300V d.c. £1-50
LV ac £1-80
300V a.c £1-80

8 Meter
ImA ... 21-88
VU Meter .. 2225
LA a.c.* 2170
S5A a.c.* £1-70
10A ac.* £21.70
204 a.c.* £1-70
£1-70

a 304 ac.*
“ SEW " BAKELITE
PANEL METERS

Type MR.65 3iin square fronts.
200mA o

150V ac.* 4198
300V a.c.* £1-95
300mA a.c* 2195
1A a.c.* £1-96
JAac* ... Z21-96
104 a.c.* £1-96
20A a.c.* £1-95
30A ac.* 11-95
30A a.c.* .. £1-96
VU meter .. £3-10

MODEL LT.101 1000 O.P.V.
0/10/50/250/1000 V. D.C.
0/10/50/230/1000 V. Al
0/1/100 M.A. 0/150 K ohma,
21.97. P. & P. lip.

TMK MODEL MD.120.
Mirror scale. 20k Q/volt
d.c., 10kQ/volt a.c. 30/
60;300/600/3,000V d.c. 6/
120/1,200V a.c.

Current  0-60u2.4/0-12/0-
300mA.  0-60kQ/0-6MQ
—20 to +63dB. £462}. P.& P. 10p
MODEL 500. 30,000
O.P.V. with overload

protectio; mirror scale
0f- 512 6/10/"5/100/
250/500/1,000 V d.c. 0/2'5/
10/25/100/2560/500/
1,000 V. a.c. 0/50 uA/5/60/
500 mA. 12 amp. d.c.
0/60K/6 Meg./60 MegQ.
2887}, Post paid.

TMK LAB TESTER.
100,000 O.P.V.
84in scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 8/Volt a.c.

Dc volts: 0-5, 2-5,
, 80, 250 1000\'
A.c. volta: 3, 10, 50 '250 500, 1,000V,
D.c. current: 10, 100uA, 10, 100. 500mA,
2:5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibela: —10 to
+49dB. Plastic case with carrying handle,
size 74in x 6]in x 3¢in. £18-90. P. & P. 25p.

ROUND SCALE TYPE PENCIL
TESTER MODEL TS.68

|
Completely portable, simple to use pocket |
sized teater. Ranges 0/3/30/300V a.c. and
d.c. at 2,000 o.p.v. Reslatance 0-20k (.
ONLY £1-87. P. & P.13p.

TMEK IODEL 117 F.E.T. ELEC’!‘RON]C
VOLTMETER

Battery operated, 11
meg input. 26 ranges. ‘
Large 43in mirror scale.
Size Jlin x 43in X
23in. D.e. volts 0:3-

. 300V R.M.S, 8-07-‘400\"
P-P. D.c. current 0-19-
F2MA.  Resistance up to 2,000M ohm.
Decibeis to +51dB. Complete with
leads/instructions, £17-50. P. & P. 20p.

TE-20D RF SIGNAL GENERATOR

Accurate wide range wig-
nal generator covering
120K /s -500Mc/s on
8§ bands, Directly cali-
brated Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion. 240V, AL,

0,
Brand new with instrue-
tions. £15. Carr.37.p.
8ize 140 X 213 x 170

mm.

T!u SINESQUARE WAVE
AUDIO GENERATORS

8ine: 20c/z to
200 kejs on 4
bands.,  Sguare:
20c/8 to 30 kefs.
Output  imped-
ance 3,000 ohms.
200/250V a.c.
Supplied  bramd
new and guaran-
teed with instruc-
tion manual amd leml! £17-50. Carr. 371p.

TE-!ORF SIGNAL GENERATOR

te wide range aignal geuerator

20V dee. ... 24:40

50V de. ... 24:40

300V dic. .. 2440

Dual range

S00mA/GA d.c.24-85

5V/50V d.c. £4-85
Practical Electronics June 1972

covering 120 kc/s-260 Mc/s on 6 bands.
Directly cali-
brated  variable
R.F. attenuator.
Operation 200/
240V a.c.

Brand new with
lnncructlonu £15.

& P. 37ip.

S ‘A.E. for details.

240° WIDE ANGLE

1imA METERS
MWI1-6 60mm square
23974, MWI1.8 80mm
square 3497}, P. & P
extra,

t plus fourth overrange digit.

HIOKI MODEL 720X
20,000 0.P.V.
Overhesd protection.
5/25/100/500/1000V D.C.
10/50/250/1000V A.C.
SOuA/".)OmA 20K/2 meg
=5 to + 62db.
M 97. P.& P. 16p.

MODEL PL436. 20k 0/
Voit d.c. 8k@/Volt
- a.c. Mirror scale. 0-6/
3/12/30/120/{600V d.c.
3/30/120/600V a.c.
50/600uA/60/600mA.
10/100K/1 Meg/10 meg
Q. —20to + 46dB.
£6-974. P. & P.124p.

MODEL 5028, 57
ranges, giant a{m
meter,

L SOK/Volt d.c.
a.c. D.c.

IOK 100K lmeg.
20 to +85dB. 21250,

HIOK] -MODEL 700X
0,000 0.P.V. Overload
prouctlon Mirror acale.

-3{-6/1-2/1- 0/3/6/1"/30/50/
120/300/600/1200VDC

1 u/SIB/10/30/60/100/300/600/
1200

luISOuA/:ilh/SO/ﬁOIl.;O/

6/12 AMP DO

2K /200K /2 Meg/20 meg vhmn
—20 to + 63 dh

21850 P. & P.20p

RUISIAI 22 RANGE MULTIMETER
Model U437 10,000

o p.v. A first class
versatile Instrument
mannfactured in
U.8.8, to the
hlghest standards,

Ranges: 2:5/10/50/

250 / 500 / 1000V d.c.,
2:3 /10750250 /500 /
1000V a.c. D.c. enrrent

100 maA /1 19 ¢
100mAJ1A. Resist-
ance 300 oiwns /3 /30 300k, 3MQ.

Complete with Dbatteries, test leads, in-
atructions and sturdy steel carr)mg cue
OUR PRICE £5-97. . & P. 25p.

T0-3 PORTABLE OSCILLOSCOPE
3in tube. Y amp. Sensiti-

vity 0-1V p-p/CM. Band-
width -3 eps-1'3MHz.

pF. Time base,
ranged  10cps-300KHz.
Synchronisation. Internal/
| scale 140 % 215 x 33¢
nun. Weight 15
brand

new
Carr. 30n.

HONEYWELL DIGITAL
VOLTMETER VT.100

panel or

Can  be
bench mounted.
Basic meter
measurcs 1
volt d.c. but
can be used
to  measure

a wide range
of a.c. and
d.c. volt, current and ohms with optional
plug-in cards.
Specification: —Accuracy
digit. Resolution: ImV

o2, 4 1
Nu. of dlgl(a 3

Overrange:
100°, (up to 1-999). Input impedance:
1000 Meg ohmi. Measuring cycle: 1 per
second. Adjustment: Automatic zeroing,
full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles). Input
power: 110-230V  a.c. 50/60 cycles.
Overall size: 5fin. x 3/16in. x 8 3/16in
AVAILABLE BRAND NEW AND
FULLY GUARANTEED AT APPROX.
HALF PRICE.  £49'973 Carr. 50p

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

Also see next two pages
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SEMVI-CONDUCTORSI|IVALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Transistors (2N3415 28p 2N545y -36p BCI14
2N3416 87p|2N3409 40p|BC115
26301  20p[2N3417 37p|28102  26p|BCl116
2G302  20p|2N3439 130p|28103  26p|BC118
26303 20p[2N3440 97p|28104  26p|BC119
2G306  42p(2N3564 17p|28301  50p|BCl2)
2G308  30p{2N3365 15p|28302  50p|BCI22
2:309  80p|uN3366 22p[28303  60p[BCI25
26371 15p|2N3568 up 28304  78p|BCI126
2374  20p|2N356Y 2Bp|28501  38p|BCI134
20381 28p|2N3570 128p 28502  38p|BCI135
2N388A 49p|2N3572 97p(28503  27p|BC136
2N404  20p|2N3605 27p|3N83 40p|BC137
2N696  15p(2N3606 27p|3N128  70p|BC138
2N697  15p|2N3607 22p[3N140  77p|BC140
2N698  26p|2N3638 18p|3N141  78p|BCl4l
2N699  80p|2N3638A 20p/3N142  5bp|BC147
»N706  10p|2N3641 18p[3N143  67p(BC148
2N7064 12p|2N3642 18p[3NIs2  87p|BCl149
2N708  15p|2N3643 20p[40050  Bbp|BCl62
2N709 p{2N3644 25p|40250  50p(BC153
2N718  26p|2N3645 26p|40251 82p(BC1564
’N718A 80p|2N3691 15p|40309  38p|BC157
80p|2N3692 18p|40310  45p|BCl38
)N727  30p|2N3693 156p|40311  3Bp|BC159
2NY14  17p[2N3694 18p(40312  47p|BCl160
2N916  17p|2N3702 10p[40314  37p|BC167
’N918  80p|2N3703 10p (40315  387p|BCI68B
'N929  28p|2N3704 11p|40316  47p|BCl168C
2N930  20p|2NS705 10p(40317  37p| BC169B
2N987  40p|2N3706  9p[40319  B55p|BC169C
’N1090 28p|2N3707 11p|40320 47p| BC170
2N10Y} 28p[2N3708  7p|40323  32p|BC171
»N1131  28p|2N3709  9p[40324  47p|BC172
)N1132  25p[2N3710  9p|40326  87p|BC175
2N1302 17p[2N3711 12p[40328  80p|BC177
2N1303 17p(2N3713 187p[40344  27p|BC178
2N1304 282p(2N3714 40347 57p|BC179
2N1300 28p|2N3715 128p|40348 52p| BC182
2N1306 25p|2N3716 130p|40360  40p|BC182L
2N1307 25p|2N3773 240p|40361  40p|BC183
2N1308 25p(2N3791 206p|40862  50p|BCI83L
2N1309 25p|2N3819 34p|40370  32p|BC184
2N1507 17p|2N3820 B88p|40406  57p|BCIS4L
UN1613  20p(2N3823 50p|40407 40p | BC186
2N1631 8Bp|2N3854 27p|40408 52p | BC187
2N1632  30p|2N3854A 27p (40409  Bbp|BC212L
N1637 80p|2N3855 27p(40410  68p|BC213L
2N1638 27p|oN3855A 30p|40412 50p | BC214L
2N1639 27p(2N3856 80p|40467A 57p(BCY10
2N1701 162p|2N3856A 35p|40468A 85p|BCY30
2N1711  24p|2N3858 2bp|40528  72p|BCY3I
2N1889 82p|oN3838A 80p(40600  57p|BCYS32
2N1893 37p|2N3830 27p|40603  60p| BCY33
2N2147  72p|2N3859A 82p|AC107  80p|BCY34
2N2160  57p(2N3860 80p|AC126  20p| BCY38
2N2193  40p|2N3866 150p|AC127  24p|BCY39
2N2193A 42p|oN3877 40p|AC128  20p(BCY40
2N2194  27p|aN3877A 40p|ACIS1  18p(BCY4I
2N2194A 30p|2N3900 87p|ACI32  28p(BCY42
2N2217  26p[2N3900A 40p|AC154  28p|BCY43
2N2218  20p(2N3901 97p|AC176  20p|BCY34
20p| AC187  88p|BCY58
26p| AC188  26p| BCY5Y
80p|ACY17 27p|BCY60
2 25p|ACY18 24p|BCY70
2N9222A 2Bp|2N4058 12p|ACY19  24p|BCY7I
2297 80p|2N4059 10p|ACY20 20p|BCY72
2N2368  18p|2N4060 12p[ACY?1 20p|BCY78
2N2369 16p|oN4061 12p|ACY2? 10p|BCY79
2N2369A 16p[2N4062 18p|ACY28 17| BCZ10
2IN2410  42p|oN4244 47p|ACYS9  47p(BCZ1I
2N2483  27p|oN4248 16p|ACY40 20p/BDI112
2N2484 32p|2N4249 16p|ACY41 15p|BD11§
5 18p|ACY44 25p|BDI21
42p|AD140  47p|BDI23
42p|ADI4Y  47p|BDI124
17p(AD150  62p(BD131
17p|AD161 386p|BD132
17p(AD162  388p(BDYI0
17p|AF109  45p| BDY20
16p|AF114  25p(BDYS61
17p|AF116  256p|BDY62
12p|AF116  2Bp|BF115
16p|AF117  20p|BF117
E 16p|AF118  80p|BF152
2N2905A 17p|AF121  80p|BF154
2N2906 47p|AF124  28p|BF138
2N2906A 15p|AF125  19p|BF159
2N2907 18p|AF126  19p|BF163
2N 2923 AF127  16p|BF167
2N2924 87p|AF139  28p|BF170
2N2925 47p|AF178  42p|BF173
2N2926( 42p|AF179  4bp|BF177
2N28260 12p|AF180  &0p|BF178
2N2926Y 82p|AF181  40p|BF179
2N3011 2 52p|AF186  39p|BF180
2N3014 46p|AF239  30p|BF181
2N 3053 80p|AF279  47p|BF182
2N 3054 45p|AP280  47p|BF184
2N3055 42p|AFZ11 8%p|BF185
2N3133 67p|ABY26  2bp|BF194
2N3134 825p| ABY27  30p(BF195
2N3135 87p| ASY28  24p|BF196
2N3138 40p| ABY29  27p|BF197
2N3390 $7p(ABY50 25p|BF198
2N3391 87p| ABY51  38p| BF200
2N3391A 62pI ABY34  28p| BF224
2N 3392 42p|ABY67 48p|BF225
2N3393 27p|ABYB6  38p|BF237
2N3394 27p|A8221  5lp[BP238
2N3402 AUY10 150p BF244
2N38403 47p|BC107  10p| BFW8!
2N 3404 BC108  10p| BFW87
2N 3405 57p|BC109  10p| BFW88
2N3414 113 10p! BFWs9
previous page
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16p BFW90 28p NKT219
15p| BFW91 80p|NKT223
15p|BFX12 28p NKTu224
18p| BFX13 28p NKT225
30p| BFX2¢ 25p|NKT229
£20p | BFX30 8B6p  NKT237
20p|BFX37 30p|NKT238
18p| BFX44 37p|NKT240
20p  BFX68 67p|NKT241
12p|BFX84 208p NKT242
12p| BFX85 80pINKT243
15p|BFX86 25p|NKT244
18p | BFX87 20p|NKT245
20p| BFX88 20p|NKT261
35p| BFX89 62p|NKT262
85p| BFX93A 70p| NKT284
10p|BFY1l 42p|NKT271
10p|BFY18 £6p | NKT262
12p |BFY19 2B8p|NKT274
17p|BFY21 48%p|NKT275
20p | BFY24  48p|NKT278
20p|BFY29  40p|NKT281
15p| BFY30 40p NKT401
11p(BFY41 580p NKT403
12p|BFY43 62p(NKT403
86p(BFY50 20p NKT404
11p|BFY3l 20p|NKT405
10p|BFY52 20p|NKT406
11p|BFY53 16D NKT451
11p| BFY56A 57p | NKT452
12p|BFY76 42p(NKT453
12p|BFY77 S7P|NKTT13
16p| BFY80 68p NKT717
15p |B8X19 17p|NKT734
22p|B8X20 13p|NKT736
20p BBX21 20p|NKT773
20p|B8X26  4Bp| NKT781
20p | B8X27 47p|0C16
10p|BBX28  882p|0C19
10p| B8X60  82p|0C20

9p!B8X61 62p|0C22

9p |B8X76 16p|0C23
11p(BBX77 20p|0C24
11p|B8X78 oc2s
28p | B8Y24  16p|0C26
27p|B8Y25  15p|O(2s
12p|B8Y26 17p|0C2y
12p|B8Y27 18p|0C35
15p | B8Y28  17p|0C36
27p| B8Y28  17p|0C41
27p|B8Y32 28p|0C42
80p BSY36  26p|0C44
80p|B8Y37  2Bp|ocC4s
25p [ BRY38  20p|0C46
80p | BRY39  22p|0C70
40p |B8Y43 b60p|0CT71
60p | B8Y51  382p|0CT2
50p | BRY52 82p|0C73
156p | B8Y53  87p|0C74
16p| BBYs4 40p|0C75
15p | BBY56 90p| 0C76
82p|BSY79  46p|0OCT7
22p|B8Y9%0  57plOCT8
22p |[BBY95A 12p|0C81
97p|C424 18p| OC81D
16p [ C450 16p | OC82
20p|GET102 30p| 0C82D
15p |GET113 20p|0Cs3
80p | GET114 20p|0C84
80p|{GET118 20p|0C139
27p|GET120 28p|0C140
40p{GET873 12p|0C170
50p|{GET880 80p OC171
112p GET887 20p|0C200
85p{ GETB89 22p|0C201
80pGET890 28p| 0C202
60p (GET896 28p|0C203
75p|GET897 28p|0C204
80p| GET898 28p|0C205
126p| MAT100 25p|0C206
106p ([ MAT101 25p(0C207
125p ([MAT120 28p|OCP71
100p [MATI21 25p(ORPI2
25p| MJ400  107p| ORP60
47p|MJ420  80p|ORPS1
28p|MJ421  80p|P346A

MJ430 10%p|8T140
15p|MJ440  96p|8T141
38p|MJ480  97p[T1834
8bp|MJ481 126p|T1843
18p|MJ490 100p|T1844
83p | MJ401 7p | TI845
19p |MJE340 50p|T1846
80p|MJES70 80p |T1847
25p(MJE371 80p T1848
80p|MIES20 80p|T1849
88p | MJIEG2]1 70p|T1850
82p |[MPF102 48p|TI851
30p | MPF103 86p|T1852
20p ([MPF104 87p|TI853
20p|MPF105 87p|XB112
15p | MP83638 32p|XC141
16p|NKT124 42p|ZTX107
15p|NKT125 27p(ZTX108
15p|NKT126 27p|ZTX109
16p|NKT128 27p|ZTX300
85p | NKT135 27p|ZTX301
14p|NKT137 8%p|ZTX302
19p | NKT210 30p|Z2TX303
22p| NKT211 30p|ZTX 304
22p| NKT212 ZTX 5600
23p|NKT213 30p(ZTX501
47p|NKT214 20p|ZTX 502
28p | NKT215 28p(ZTX503
23p ([NKT216 35p(ZTX504
NKT217 40piZTX531

.

Integrated 1;311}:101 m 311:7433 80p
111 8N7437 64p
Circuits FIHI21 25p|8N7440 20p
CA3000 180p|FJH131 25p|SN7441AN
CA3005 117p|FJH141 28p 75p
CA3007 202p|FJH151 2Bp|8N7442 78p
CA3011 78p{FJH161 70p|8N7446 100p
CA3012 88p(FJH171 2Bp|8N7447 186p
CA3013 108p|FJH181 2Bp|8N7448 128p
CA3014 124p|FJH221 25p|BN7450 20p
CA3018 84p|FIH231 2Bp|8N7451 20p
CA30184 FJH241 2b6p[8N7453 20p
110p| FJH251 25p(SN7454 20p
CA3019 84p|FJJ101 B5O0p|8N7460 20p
CA3020 126p|FJJ111 50p|8N7472 80p
CA30204 FJJ121 60p|BN7473 40p
180p (FJJ131 @0p|8N7474 40p
CA3021 1856p(FJJ141 12Bp|{8N7475 46p
CA3022 130p|FJJ181 75p|8N7476 45p
CA3023 126p (FJJ191 65p|SN7483 87p
CA3026 100p|FJJ211 128p)|8N7486 33p
CA3028A 74p(FJJ251 12Bp]|8N7490 87p
CA3028B FJL101 126p|8N7482 87p
1085p|FJY101 28p|8N7493 87p
CA3029 87p(1C12  180p(8N7485 87p
CA3020A. L900 40p|8N7496 P
166p L914 40p|8N74107 52p
CA3030 137p|1923 40p[8N74153
CA3035 122p|1.M380 £1-28p 135
CA3036 78| MC724P 80p|8N74154
CA3039  82p(MC780P 247p|8N74160 200p
CA3041 109p|MC788P 146p 180p
CA3042 108D MC790P 124p|8N74161
CA3043 187p| MC792P 66p
CA3044 120p| MC799P 68p|8N74164
CA3045 122p| MC1303L

CA3046 8lp 200p|8N74165
CA3047 187p| MC1304P

CA3048 204p 225p | SNT74192
CA3049 160p|MC1305P

CA3050 185p 886p|8N74193
CA3051 134p|MC838P 549p 175p
CA3052 186p | MC1435P TAA241
CA3053 46p 346p 162p
CA3054 109p|MC1332G TAA242 425p

CA3000 240p| 461p| TAA243 150p
CA3059 185p | MC1709CG TAA263 75p
CA3064 120p TAA293 97p

P

FCH101 8Bp|MFC4000P TAA300 175p
FCH111 106p 55p [ TAA310 128p
FCH121 108p(8N7400 20p|TAA320 72p
FCH131 560p|8N7401 20p TAASJO 176p
FCH141 108p [3N7402 14

FCH151 108p|8N 7403
FCH171 105p |8N7404
FCH181 105p |8N7405
FCH191 108p |8N7406
FCH201 180p|SN7408
FCH211 130p|8N7409
FCH221 130p|8N7410
FCH231 160p 8N7411
FCJ101 180p|8N7412
FCJ111 150p|8N7413
FCJ121 275p|8N7416
FCJ131 276p 8N7417
FCJ141 525p|8N7420
FCJ201 100p|8N7423
FCJ211 275p SN7427
FCK103 430p|8N7428 80p|UA723C 100p
FCL101 230p|8N7430 20p|UA730C 160p
FCY101 10RpiSN7432 48p|UA741C 80p

BRIDGE 50P1V 4A 40p
RECTIFIERS 100PIV 4A 50p
PLASTIC 200P1V 4A 56p

ENCAPSULATED |sooniv 4a 200
G00PIV 1A B0p| GOPIVGA 4
GOPIV2A  dBp|100PIV6A  8Bp
100PIV 2A 50p | 200P1V 6A 85p
200P1V 24 55p|400PIV 6A 75p
100PIV2A  80pl600PIV6A  85p

SILICON RECTIFIERS
MINIATURE WIRE ENDED PLABTIC
SERIES IN PL
1 AMP 1-5 AMP 3 All’

4001 50P1V i ) 8p 19p
4002 100P1V kil o 20])
4003 200PIV 8p 10p 22p
4004 400P1V 8p 10p 26p
4005 800PIV 10p 12p 26p
4006 800P1V 12p 15p 27
4007 1000P1V 16p 3

50+ less la% 1004 less 209%

SILICON RECTIFIERS
STUD MOUNTING

8A  10A 17:3A 35A
100PIV — 45p 50p 21.22
200P1V 28p 50p 55p £1.42
400P1V 30p 55p o2p 21.77
600P1V 32p 680p 72p 12212
800PIV 36p 76p 87p £2-47
1000P1V 40p 85p 21.05 22.77

50+ less 15% 100+ lesa 20%
ZENER DIODES

400MW 1-OWATT 10 WATT
3-3-33V 2:4~100V | 3:9-100V
10p each 25p each 40p each

20+ less 15% 100+ less 209

TRANSISTOR DISCOUNTS:— 12 + 10%;
20 + 15%; 100 + 209% any one type,
Postage on all Bemi-Conductors 7p extra.
8.A.E. FOR FULL LISTS

Practical Electronics

VALVES
0Az 38p 2044 30p ELY> 88p
0OB2 46p | 2520 42p | EM80 45p
0Z4 30p | 25Z6 85p | EM81
IL4 20p|30C15  80p|EM84 3
IRS 40p|30C17  90p|EM85  100p
180 30p 30C18 80p 87 70p
IT4 25p [ 30F5 85p|EY5l  40p
1U4 30p 30FL1  785p|EY86  40p
1U5 60p|30FL12 120p|EY87  42p
2D21 85p|30FL14 96p|EZ40 85p
3Q4 50p|30L15  86p|EZ41 50p
384 85p[30L17  80p|EZ80 27
3v4 48p;30P12  80p|EZ81
5R4 75p|30P19 86p | GZ32 48p
U4 36p{30PL1 75p | GZ34 80)
V4 45p|30PL13  908p|KT66  2056p
5Y3 40p|30PL14 980p|KT88  200p
524G 40p|35L6 50p|MU14  75p
6/30L2  80p[35W4  85p[PABC*0 40p
8ACT 40p|3524 85p| PCB6 80p
6AGT  40p|35Z5 80p| PCBS [
6AKS5  38p|00Bo 50p | PCO7 45p
6AK6 60p [ H0CS 50p | PCO00 48p
8ALS 20p |80 85p | PCCR4  40p
6AM6  30p}8542 80p| PCCBS  40p
BAQ5 38p (807 50p| PCC88  85p
6AS6 40p | 1625 50p{ PCC89  50p
6AT6  8Bp|5763 70p | PCC189  8Bp
6AU6 28p |6 146 160p | PCF80 3
6AVE  80p[AZ31 85p|PCF82  34p
6BA6  26p|CY31 85p|PCF84 8
6BEG  80p|DAF91 30p]PCFs6  60p
6BH6  76p|DAF96 45p| PCFS00 80p
6BJ6G 50p| DF91 22p| PCF801  80p
6BQ7A 40p|DF96 46p| PCF802 50p
6BR7 80p | DK 91 40p| PCFB05 80p
6BR8  70p|DK92  &b5p|PCFB06 70p
6BW6  85p|DK96  5Op|PCFBOS 76p
6BW7T 80p | DL92 36p|PCLB2  85p
6BZ6 40p|DL94  48p|PCL83  8Bp
604 83p|DL96  45p|PCLB4  4bp
6CD6  125p | DM70  40p(PCL85  40p
8CL6 50p| DYA6 32p(PCLB6  45p
6CW4  65p|DYS7  33p(PFL200 8bp
6F1 62p[ E88CC  100p | PL36 56p
AF6G 36p| E180F 100p|PLA1 50p
6F13 45p| EABCS80 386p|PL8? 45p
6F14 70p|EAF42  35p|PL83 45p
6F15 85p| EBI1 20p| PL84 40p
6F18 50p| EBC41  55p[PL500  76p
6F23 85p( EBC81  80p|PL504  80p
6H6 17p| EBFRO  40p|PY32  55p
6J4 50p| EBF83 40p|PY33 63p
6J5 25p| EBF8Y  82p[PYR0  40p
635G 80p| EBL21  80p|PY81 30p
6J6 20p | EC86 80p| PYS2  8bp
6J7 45p| BCB8 80p| PY83 38p
6K8G  40p|ECC40  65p|PY88 40p
6L6GT 48p|ECCH4  30p|PY800  40p
6LD20  80p|ECCB>  40p|PYS0I  80p
6Q7 40p| ECC88  40p[U25 80p
68AT 40p | ECF80  38p|U26 80p
48G7 40p| KCF82  8Bp|U50 40p
68J7 40p| ECF86  85p|Usz2 35p
68K 7 40p| SCH21  §7piU191 75p
#8L7 35p| ECH35 100p (U281 40p
63N7 88p| ECH42  76p|U2g2 40p
68Q7 40p(ECHB81  80p| U301 40p
614 65p| ECH83  46p[Usol  180p
6V6G 25p| ECL8O  45p[ UABCS0 40p
6V6GT 32| ECL82  88p|UAF42  56p
6X4 35p| ECL83  70p|UBC41  50p
6X5G _ 30p| ECL86  40p|UBCS1  40p
6X5GT 40p(EF37A 120p|UBFB0 40p
10C2 50p| EF39 50p| UBF89  85p
10F1 75p| EF 40 80p(UCC84  49p
10P13  80p|EF41 8bp|UCCS) 4
10P14 110p| EF42 70p|UCF80  Bbp
2AT6  30p|EF80 25p| UCH21 6
2AT7  80p|EF85 85p( UCH42 70p
12AU7  30p|EF86 30p| UCH31 40p
12AX7  30p|EF89 28p| UCL82 P
12AV6  40p|EF91 80p(UCL83  60p
12BA6  40p|EF9:2  86p|UF41 80p
12BE6  40p|EF183  35p(UF80  36p
12BH7 48p|EF184 35p(UF85  40p
19AQ5  86p|EH90 40p| UF89 40p
20D1 50p| EL34 50p| UL41 85p
20F2 85p|EL33  126p(UL84  40p
20L1  110p|EL41 60p|UY41  48p
20P1 50p| EL42 85p(UY85  40p
20P3 80p| EL81 86p| VR105/3038p
20P4  110p| EL84 £5p | VR150/3085p
20P5  120p| EL85 43p|Add 18p in £
25L6 50p| EL91 3Bp | for postage
DIODES & RECTIFIERS
IN34A 10p BAla4 12pGJ7TM  §7p
IN914 7p|BAX13 12p|0A5 17p
IN916 10p[BAX16 7p|0A6 12p
AA1l9  7p|BAY31 7p|0A9 10p
AA128 10p|BAY3s 15p|OAl0  2%p
AAZ13 10p|BY100 1bp|OA47 8p
AAZ15 10p|BY103 22p|OAT0 ki)
BA100 15p(BYI122 387p|0A73
BA102 80p(BY124 15p|0A79 i3
BA110 26p|BY126 12p|0ABI 8p
BAlll 27p|BY127 15p|OAS85 »
BAll2 70p|BY164 58pf0A90 7
BAI115  7p|BY210 38p|OAS1 w
BAl41 3%p(BYZ11 230p|0A9 7
BAl42  32p|BYZ12 80p|0A200 w
BAl44 12p|BYZ13 28p]0A202 1
BAl45 20p|BYZ16 40p|0A210 17p
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SAVE UP 10

33’5% OR MORE

SEND S.A.E. FOR

DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!
RECORD DECKS

BS.R.
UAH0 Mono}  24-87
C129¢ £6-50
MP60 £10-40
610 £14.07 GOLDRING
510 £11-50 GL69/2 £18.87
310 £9-40 GL69/2/P £424-20
810 -45 GL72 £22.25
MP60 TPD1 £17-12 GL72/P £29.05
MP60 TPD2 £215.40 GL75 £829.05
610 TPD1 £220-35 GL7OP 23495
310 TPD1 £18.20 LID7S £3.83
210 Package* £8.835 LID72 23-86
T70 £14.89 G99 219-30
HT70 Package£21:60 GL8&5 £246.50
GARRARD GL85P £54.80
2025T/C* £8.50 LIDSS £4-80
40B* 2825 (101 £21-85
35-300* £8-50 PIONEER
8P25 111 £10:50 PLI2AC £35-15
SP25 111/GBU0* PLISC 250.25
£14.50 PLA2S £62.85
SL6JB £13-.45 THORENS
AP76 £18.85 TDI125 £57-65
AP: 6/(. 800* £22.50 TDI125A1 28115
L72B £23-25 TX25 £6-40
SL7.)B £26-00 TDI1s0 £27-90
SL9B £32.50 TDIj0A 11  £33.20
401 £26-60 TD130AB 11 £37-80
ZERO 100A £41.85 TDI150 Plinth £3.47
ZERO 1008  £37-50 TX11 £3-65
{Mono cart. *Stereo cart. All others less

cartridge. Carriage J0p extra any model.

RECORD DECK PACKAGES

Decks supplied with
cartridge ready wired
in teak veneered
plinth with cover. ]
Garrard 2025TC/9TAHCD ..
Garrard 8P25 II[/9TAHCD
Garrard 8P25 I11/G800
Garrard 8P2J I11/M75-6
Garrard 8P25 111/M44-7

Garrard 8P25 I11/M55-E .. £222.30
Garrard 8P23 ]I]/GBOO (l‘la\ on

Plinth and Cover) . .. £19.75
Garrard AP76/G800 . 229.50
Garrard APTG/M75-6 230-25
Garrard AP76/MoOE £32.95
Garrard AP76/M75E] 5 £34-90
BSR McDonald MPGO/ATa 3 219.25
Goldring GL72/G800 234.50
Goldring GL73/6800 £39.70
Goldring GL75{G800L £44-15

Carriage 30p nn\- itein

SINCLAIR EQUIPMENT

FITYL L4 4 )

Project 60.Package offers, 2 x Z30 amplifier,
stereo 60 pre-amp. PZ5 power supply,
£15-95. Carr 374p. Or with PZ6 power
supply, £18-00. Carr. 374p. 2 X 250 ampli-
fler, stereo 60 pre-amp, PZ8 power aupply,
£30.25 Carr. 374p. Traneformer for PZ8,
2297 extra. Add to any of the above
£4-45 for active filter unit and £13-80 for
pair of Q16 speakers. Project 60 FM Tuner
£16-95, Carr. 374p. New Project 605 £20-97.
Carr. 37p. Ali 8inclair products in stock. ICI2
£1-80. P. & P. 10p. 2,000 amplifier, £23-50.
Carr. 37} p. 3000 Amplifier, 230-95, Carr.374p.
Neoteric amplifier. £43:95. Carr. 37¢p.

LATEST CATALOGUE
SEND
NOW—
STILL
ONLY
3740

P. & P.
10p

Our new 6th edition gives full details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p

973 pages, fully lilustrated and de;.a.illnx
thousands of items at bargaln prices.

Practical Electronics
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TELETON
TUNER AMPLIFIER

F.2000

AM/FM

STEREO

Probably the most popular budget Tuner/
Amp. and now offered at a ridiculous low
price. 5 watts r.m.a. per channel. Tape/
Cer pheno inputs. AFC/Built-in MPX,
OUR PRICE £28-25. Carr. 50p.
SUGGESTED SYSTEM

F.2000, Garrard 2025T/C Changer
stereo cartridge, with plinth and
and pair of G.W.8. Speakers.

OUR PRICE £52-85, Carr. £1.

fitted
cover

v TRANSISTORISED FM TUNER %

6 TRANBISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6x4x2lin.
3 LF.  stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates
on YV battery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. £6-371. P. & P, 12}p.

Stereo multiplex adaptors £4:97],

HA-10 STEREQ

HEADPHONE

AMPLIFIER

All silicon 10 tran-
sistor amplifier oper-
ates from magnetic,
ceramic or tuner in-
puts with twin stereo
headphoneoutputsand
separate volume controls for each channel.
Operates from 9V battery. Inputs MU/

100MU. Output 50mW. £5-97, P. & P. 13p.
NS-1,600Ww STEREO AMPLIFIER

- L).ceptmnnl budget

B — price All

g — silicon transistor.

. Hundsome walnut

case. Switched in-

put  selector, separate balance, \olume,
trebie, bass controls. OQutput 2 x 6W

. Inputs Mag, Tape, Xtal,
TnpeOut 214.75, Carr. 37p.

BH.gOI HEADSET

N
MICROPHONE

Moving coil, Ideal for
langnage teaching,
communications.
Headphone imo. 16
ohmas. Microphone
imp. 200 ohma. £4.32.
P. & P. 15p.

Tuner,

SKYWOOD CX1203
COMMUNICATION RECEIVER

0006000,

8olid state. Cuverage on 5 barls 200-420
KHz and 0-53 to 30 MHz

Illuminated alide rule dial.

Bandspread. Aerial tuning. BFO. AVC.
ANL. *8' meter. AM/CW/S8S B. Integrated
speaker and phone sockct. Operation 220/
240V AC or 12V DC. Size 325 x 266 X
150mm.  Complete with instructions and
circuit.

£28-50. Carr. 50p.

Mod.l $-100TR MULTIMETER/
RANSISTOR TESTER

000 o.p.v. MIRROR SCALE/

OVERL AD PROTECTION

T
14 - =
0/12/600\1AI]"/ 300MA /12
P DC. 0/10K/1 MEG/
100 MEG. - 20to+50db.
0-01 ~ -2 MFD. Trapsistor
tester 1measures Alpha,
Beta and Ico. Complete
with batteries, instructions
and leads. £13:50. P. & P.
26p.

MCA. 220 AUTOMATIC
VOLTAGE STABILISER
Input 88-125V a.c. or
176-250V  s.c.  Output
120V a.c. or 240V a.c.
200VA  rating. £11-97.
Carr. 50p.

SPECIAL OFFER!
SINCLAIR PROJECT
STEREO FM TUNER

The first tuner in the world to use the phase
lock loop principte—aa used for receiving
signals from space craft because of its vaatly
improved signal to noise ratio. Provides
fantaatic results even in difficult areas.
Tuning range 87-> to 108MHz. Automatic
stereo indicator. Bensitivity: 2uV. AFC
range + 200KHz. Bignal to noise ratio:
65dB. Output voltage 2 x 150mV. Operating
voltage 23-30V D.C. Size: 93 40 ¥ 207mm.
BEC.II";SE PI}UCE £25. 00

0 RICE . . b

BrE £16+95 &)

BELCO AF-5A 8OLID STATE SINE
8QUARE WAVE C.R. OSCILLATOR

Sine
18-200,000H z;
Square
18-50,000Hz,
Output max
+10dB (10k Q).
Operation
internal
batteries.
Attractive two-tone case 7fin x Hin x 2in.
Price £17-50, Carr. 17¢p.

TRANSISTORISED L.C.R, A.C.
MEASURING BRIDGE

A  new portable

bridge offering ex-

celtent range and

accuracy at low
cost. Ranges: R.
10Q-11-1 meg 3
6 Ranges +1%.
L1 gH - 1T 11
HENRYS 6 Ran-
gea -2%. C..10pF

4£1119mFd. 6
Ranges +2°%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges -| 1%. Bridge voltage at
1,000 cpe. Operated from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
case. Size 7§ x5 X 2in. £20. P. & P. 25p.

230/240V

SMITHS
SYNCHRONOUS
MOTORS

Built in gearbox. All brand
new and boxed. 60RPM
CW: 30RPH CW; 2R/HR
ACW; 2R/HR CW; 8R/DAY
CW; 10RPM CW; 20R/HR
ACW;

50p each. Post 12p

E.H.T. TESTER 0-30KV

- —

Completely

self-contained with built-in voltineter. Easy

to read, very accurate, robust construction.

An essential for colour television servicing,

etc. Size 360mm long. $0mm dia. £8-95.
& P. 25p.

HELICAL POTENTIOMETERS
ITT MCPMI15 10 turn 21W. Available

500chm, 1K, 3K ohm. £1-26 ea. P/P 15p.

T ofter—buy now and save over 48,

RP214 REGULATED POWER SUPPLY
Solid state, Variable output 0~-24V DC up to
1 amp. Dual scale meter to monitor volt-
age and current
Inpu'. 220/240V AC.
Hize 183 x 85 x
105mm. 4897,
P. & P.25p.

P3.1000B REGULATED
POWER SUPPLY

9olid state. Output 6, 9
or 12 volt DC up to 3
amps. Meter to monitor
current. Input 220/240V
AC. Size 4in x 3}in x
6tin. £11-97. P. & 25p.P.

UNR-30 RECEIVER
4 Bands cevering 550KHz-30MHz. B.F.O.
Built in Speaker 220/240V a.c. Brand new
with instructions. £15-75. Carr, 37!p.

. g i —

k&

LAFAYETTE
RECEIVER

Genera} coverage 150-400K Hz, 550K Hz-
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.0., noise
limiter, 8 Meter, Bandapread. RF Qain.
15in - 9}in - 8}in. 18]b. 220/240V a.c.
or 12V d.c. Brand new with instructions
250. Carr. 30p.

AUTO TRANSFORMERS

0/115/230v. Step up or step down. Fully
ehrouded.
BUW. £210. P. & P. 18p
130W. £2:70. P.& P.18p
300W. £3-60. P. & P.23p
500W. 2525 P.& P.33p
1,000W. £7-50. P. & P.38p
1,500W. £10°20. P. & P.43p
2,250W. £17-25. P. & P. 50p
5,000W, £86-00. P. & P. £1.

SDH-8V HI-FI PHONES
Input 8-16(3. Frequency
20-18,000Hz  stereo  or
mone  switch, separate
volume controls each ear-
plece, padded headband.
£3.87. P. & P. 20p.

High quality ceramic construction.
enamel. Heavy duty brush wiper.

100 WATT.

Windings embedded in vitreous
Continuous rating. Wide range
ex-stock Single hole fixing, in, dia, sha{ts. Bulk quantities available.
10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 72ip. P. & P. 7jp.
10/25/50/100/250/500/1,000/2,500 or 5,000 ohme, £1-05, P. & P. 7¢p.
1/5/10/25/50/100/250/500/1,000 or 2,600 ohme, 1 371, P. & P. Tip.

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality .

$.260 General Purpose
Bench Mounting
27-00

Low price .

Immaediate delivery
§$.2608 Panel Mountml
. .. 5700

ALL MOD
INPUT 230 VOLTS, 50100 CYCLES,
OUTPUT VARIABLE 0-260 VOLTS
Special discounts lor quantity

GW.SMITH&CO.(:\:\'D/(0) LTD

10 TOTTENHAM CT. RD. LONDON, W1
27 TOTTENHAM CT. RD. LONDON, W1
3 LISLE STREET, LONDON, W.C.2
34 LISLE STREET, LONDON, W.C.2

Tel: 01-637 2232
Tel: 01-636 3715
Tel: 01-437 8204
Tel: 01-437 9155

CALLERS
WELCOME
MONDAY TO
SATURDAY
9AM-6PM

All Mail Orders to—

11-12, Paddington Green,
London, W.2
Tel: 01-262 6562,

311 EDGWARE ROAD, LONDON, W.2

June 1972

Tel: 01-262 0387
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MAIL ORDER COMPONENTS AND HI FI
No FOR THE HOME CONSTRUCTOR
1 RADIU H[] b OUR SHOPS ARE OPEN ALL DAY
FROM 9 AM. TO 6 P.M. 6.30 P.M. ON FRIDAY

(1'% 40 MAYES ROAD. LONDON N22 6T1 ss 3206 13 SOUTH MALL, EDMONTON. N.9 503 1665

| MINI STROBE 74 Series 1.C.0. DIGITAL CLOCK KIT
EA1000 3 WATT AUDIO AMPLIF Another Bargain from Cres- ﬂ ;:8? {g’ 24-hr. Nixie dig. clock kit.
An Audio Amplifier designed around the cent, ! joule output, speed = n ‘ 7402 16’ Wesupply: a complete set
TAA621 Linear 1.C.: variable from 2-10 flashes I TWey ;“6 o “p e, of components; a complete
Bupply Voltage m Lo 924y per sec. and powered from i1 N 7430 16' S ¥ et of easy to follow
Speaker Lnp. .. 8-16 ohm a.c. mains 220V-250V. 5.:'_1“ | T 871’ instructions; printed circuits made to
Frequency 50Hz-25kHz Housed! in ita small attractive U | / 7473 37p make construction as simple a9 possible;
Overall Size . 2inx 3inx lin fibreglass case (size approx - 74-"-4 . 37: a cabinet and front panel to glve 8
Ideal Amplifier for radios, record players, 6in x 4in X 4in high). Makes an ideal 8trobe Unit 7490 87p professional finish. All for the price of
stereo units, etc. £2 .63 for Discos. Experimental Work. Photography and precee include the components. £22-50 + 30p P. & P.
Full technical data and diagrams with each many ather nses. op P.&P. per Please send 8.4 .E. if you require more
module. All guaranteed and a bargain at + op P. & P. £16:50 o 38p P& P gy g information.

- 4 HIGH QUALITY IMPORTED HEADPHONES | MINI LOUDSPEAKERS
; 1,000 1 ver phone .. .. 95p TTC 2tin8ohm .. .. 80p
‘ 2,000 0 per phone . .. £1-05 G1105 & A - sop
_— USPKER 450 Plus 10p P. & P. per pair. - :"Ice;ne include 5p P. & P. on
Ml L
CRESCENT CASSETTES | o o & two 2-2iin | BRIGHTNESS CONTROL | INTEGRATED CIRCUIT SOCKETS
Best quality LOW  NOISE | tweeters and cross-over. All wired § Full control over 300 watis of A quust for t e;"}""" 2N3055
Cassettes, complete in stamdard | and ready for use. This ever- fincandescent lighting. Thyristor menter ";‘";5 < h“ Popular power transiator now at
storage case. Please notc our § popular 450 in 3-8-13 ohniimp.  flight dimnier mounted on a stand- | FLCa 1dp "5',0 D eac h » so
pew low price. £325 lus 38p P. & P. each ard switch block ready to fit into a 7 lpf:' pin, - 3 | ;“k our low price = p each.
C60  28p plus 58p 1. eac MK, Box. Enjoy the pleasure of P':)‘s:r l"i‘iz‘)‘t’:)fc:ul : Please include jp P. & P.
Co0  38p PRINTED CIRCUIT KIT | ™ JiiasinepiheRteese =y :
: mount of light you
ci2o  48p Everything for producing _your ' O roauire at aty time. | CRESCENT 100W STEREO
Please inclwle 5p P. & P. own  Printed  Circuits. £1.40, R A new style 100 watt per channei
plus 10p P. & P our Price E2-TSIL O lifi Al loudspeaker
- - plus8pP. & P. cach | & Sopc o i
e PP T - % lsystems, 8-15 chm are suitable. This
|B40K05 NE2 CALIBRATED KNOB p TRI-VYOLT BATTERY ] ampiifter is designed for the D.J. and
Bridge Rectifier (Texas). 0-10 calibrated plasticknob | ¢ 4 L ATO! group who must have good looking and
Plastic encapsulated 50V with metal insertand skirt » ELIMIN R _ freliable equipment. A bargain at £62.
at 44. Approx.size 1§In © 1}in Flxing size 6-35mm. Skirt F‘"“M“ Mo Y”O work §we'alao have a mono 100 watt at 248, Please include £1 P. & P. and
{in. Qur Price 60p each. da‘c‘h i?\':;m,p (}Zul:ﬂp;lce 20p ;&‘«llrio m’gﬁg:‘:tz: insurance. 1f you require more informatjon please send 8.A.E.
© R4 - . d y
Cassette, etc., from
ADD LUXURY TO YOUR CAR . the u.c. maing through this compact PSYCHEDELIC LIGHT CONTROLMUJ}['T Trebl
WITH A MOTOR DRIVER :Eo Eliminator. Just hy moving & Thrie g’h‘““lel‘b ‘B‘,‘:'_ G e= .{.’,:;
CAR AERIAL plug you can select the veltage you Eac lc “J‘"‘i a8 ltamowp !e'.n“!“t.hi)
& require, 6, 7! or 9 volt. This °°'?"°-m““] cgnneck 'l:;mpulo 1 8
8pec.: ;‘Set‘uol(ll e 0 ———— means all your transistor power umt”'ho e (;)u spea"erlh rm;g;‘g o A(n
Gt e e BARGAIN 8.CR. |pack applications can be handled T, O Cors L ol
-ength under Fender 40cin Tested Thyristor. | by this one unit. Approx. size ampsiptojgihefoutputipierminals
’able Length 120cm 400V, damp. 2in Sin 3fin. Our Price { the unit, and you produce a fasclnating
8upplied coniplete with Fixing 8p each. 22.75 plus 10p P. & P. same sound-light display. (All guaranteed)

Brscketland plus 2op 5 for 22 model  sultably _wired £18.50 plus38p T & ¥
. el ; b ably wired for the plu p L.
Control Switch. ‘5'50 P.oap op P. & P. Philips Cassette £ plus 19p I'. & P. § I you require more information pleace send $.A.E.

SAFEBLOC

of robust _
construction ‘
Safe, quick and secure it Ashley Down, Bristol BS7 9BU

GO ZEIEATE AT Department of Marine and Aero-Electronics
bare-ended flexible leads to (4 f Marin roni

the mains (A.C. only}.

The concept was pioneered
by Rendar, and introduced

Brunel
Technical College, Bristol

Marine Radio and Electronic Officers

The Department offers the following Courses:
a. For prospective Radio Officers in the Merchant Navy a Cours= of

to the market 13 years ago. two years and one term leading to the MPT General Certificate in
5 Radiocommunications and the DoTl Radar Maintenance Certificate.
Safebloc saves time. No Commences September and January.
need to fit lug for tests. b. For qualified Marine Radio or Electronic Officers the MNTB
&3 C aplugtio Additional Certificate in Marine Electronics, in two modules of
No danger:_ as no C.Urrent three months each.
can pass with the lid open. ¢. Short advanced technique Courses for serving Radio Officers.

- d. MPT R/T Li
invaluable for testing and i Lamas

demonstrations in industry

and shops, the work bench Licensed Aircraft Radio Engineers
and the home. The Department provides a 2-year Full-time Ccurse leading to a
career in Civil Aviation. The Course is fully approved by the
Ask for Safebloc at your ARB so that succzssh'ol students may obtain a full Category R
et Licence at the end of the Course. The Department’s atrcraft,
local s:’ockfa_ 0{ you workshops and laboratories cover:
can order i1t direc 12-1 Airborne Communication Systems
from the manufacturer. 12:2 Airborne Navigation Systems
Ifordering by post, send cash with order. 123 Airborne Pulse and FM Systems
Courses are also provided for Aeronautical R/T Licences and
. PRICE £260+10p P&P EACH ) . Category X Compass Licences.
Special bulk order wholesale and industrial rates on application Courses commence each September.

) i of Marine and Aero-Electronics, Brunel Technical
Rendar Instruments Ltd., Victoria Road, College, Ashley Down, Bristol BS7 9BU. Tel. 41241
Burgess Hill, Sussex.Tel. Burgess Hill 2642

®
&€OR L4 ”
?~ RE N DA R For further information apply to Head of Department

PO,
(OMPONE,,
oy y1s
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BI-PREPAK

TELEPHONE DIALS

Standard  Post  Office  type.
Guarantesd in working order.

ONLY 50p
COMPLETE TELEPHONES

EX. G.P.O. NDRMAL
HOUSEHOLD TYPE

ONLY 95p

POST & PACKING 35p EACH

~ TESTED AND GUARANTEED PAKS

81 A Photo Celis, Sun Batteries.
4 e GV 05 e amA - 50P
B79 TN4007 Sil. Rec. ciodes. cOr
4o amp. plasic S0P

L
B9 200 e necduy e S0P
280 e S A, S0P
H7 40 :/;I;reesv;?‘:nvda:‘ee‘.;-_(ors. Muxed—ap
:‘_._ ___ifgoltazz’llei ;:f; slastic 51[’
L AT

H12Z §Q NKTI55/259 Germ. diodes, gn
50 brand new stock clearance 50

H28 ©C1200/1,2/3 PNP Silicon  gq.
20 uncoded TO-5 can sip

H30 Y | Watt Zener Diodes,
20 Mixed Voltages &:8-43V SOP

H3I5 [0 Mixed Diodes, Germ. Gold
100 bonded, etc. Ma-ked and 5°P
Unmarked
H3s Short lead Trantistors,
30 NPN Silicon Plasar types 5°P

UNMARKED UNTESTED PACKS
oS0 ST 50p
Bee 150 L e 50p
0 LG, Ste
B 100 Sl SRR S0p
5% 50 {5 iSnd IN5is trpes S0P
" Umnra,,

H6 40 250mW. Zener Diodes
A0 B i Crass Type 50p

HIS 307 tat Si Recti B
s 30 ;sop Hat Silicon Rectifiers, sop
H

- OmA. Mixed volts
16 B Experimenters’ Pak of
8 integrated Circaits. Data 5°P
supplied
HIT 20 3 amp. Silicon Stud Recti- ¢
- 20 fiers, mixed voks 5°P
H20 BY126/7 Type Silicon Recti- ga.
20 fiers | amp. plastic. Mixed 5°P
o volts
H) I3 Power Transistors, PNP,
15 %erm. NPN Sikcon TO-3 S0P
an

MAKE A REV COUNTER
FOR YOUR CAR

The ‘TACHO BLOCK' This
encapsulated block will turnany
0-1mA meter into a linear and
accurate rev. counter for any
car with normal coil ignition

| £1 eacl;

Practical Electronics June 1972

OUR VERY POPULAR 3p TRANSISTORS

TYPE ‘A" PNP Silicon alloy’.’TO-S can. F R E E CATALOGUE
TYPE ““B"" PNP Silicon, plastic encapsulation, FOR

TYPE E"' PNP Germanium AF or RF ',

TYPE “'F" NPN Silicon plastic encapsulation. N {2@%‘;',?&"5'

3
FULLY TESTED AND MARKED P
SEMIC?NDUCTORS gbl}iugsé ohK
P £p :
ACI07 0-15 OClt70 0-23 LISTS
ACI26 0-15 OCI71 023
AC 127 017 0C200 025
ACI28 015 0OC20l 025
ACIT76 020 2G301 013
ACYI7 020 2G303 013
ﬁggg o-ig 2N71I 0-50
o 2N1302-3 015
AFI139 0-30 2N1304.5 017 8 MARIOUSETVEES £
BCI54 020 2N1306-7 020 P. & P. 25p
B 04| OZNI1308:3 022 COLOUR T.V. LINE QUTPUT
Bcton 0::3 2N38I9FET 045 _ 'r_nANSF'onMEns _
BFI94 015 Power Designed to give 25kV when used with PL50%
BF274 020 Transiscors and _PYSOO valves., As removed from colour
BFYS0 0-15 Cc20 0-50 receivers at the factory.

B5Y25 013 0C23 030 NOWLIONEYISopleach
gngé 013 OC25 0.25 post and packing 23p.
Y27 013 0OC26 025 Quantity (-10 10-50 50+
gggg 013 QC28 0-30 BB105 Varicap Diodes 10p 8p ép

013 OC35 0-25 QC71 or 72 Fuily Tested
BSY95A 0.10 OC36 0.37 Unmarked Sp Sp 4p
88: 0-=5 ADl49 0-30 Matched Sets |-OC44 and
e 013 AUYIO 1-25 2-OC45's. Per Set. 25p 20p 1Sp
010 25034 025 Matched Sets of OC45s Ist
8C7l 0:10 ' 2N3055 0-50 and 2nd IF 15p 12p 10p
C72 o.i0 OA47 Gold-Bonded Diodes.
ocs\i 0.13 Diodes Marked and Tested 3p 3 2
0- t-watt Zener Diodes 75,
. 24, 27, 30, 36, 43 Volts sp  4p 3p
OAB! IO-wzau Zener Diodes 53&
82, I, i3, 16, 24, 30,
OC140 095 IN9{i4 100 Volts 0p 17p iSp

Micro Switches, $/P, C/O 25p 20p iSp
|.amp Bridge Rec's 25-volt 25p 21p 20p

INTEGRATED CIRC(l)JlTS
)

F.E.T. PRICE

Quantity 10-50 50 +
" 5L403D Audio Amp..3-Watts 2:00  1-95 |80
BREAKTHROUGH !! 709C Linear Oop. Amp 250 20p ISp
Gates, Factory Marked and
This field effect transistor is the Tested by AE.1. 5p 22p 20p

). K. Flip-Flops_Factory.
Marked and Tested by
AED 40p 35p 30p
SN 7490 Decade Counter S0p  45p 40p
UL914 Dual 2 1/P Gate 40p 35p 30p

2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50-+20p each.

LOW COST DUAL INLINE I.C.
SOCKETS

14 pin type at 15p each
16 pin type at 16p each.

BOOKS

We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.1 Transistor Equivalents and

Substitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The iliffe Radio Valve & Transistor
Data Book 3th Edition; 75p
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.
Send for fists of these English publications.

BULK BUYING CORNER

NPN/PNP Silicon Planar Transistors, mixed, untested,
similac to 2N706/6A/8, BSY26-29.BSY95A, BCYT70, etc.
€4-25 per 500; £8 per 1,000,

Silicon Planar NPN Piastic Transistors, untested, similar
to INITO7-11, etc., £4-15 per 500; £8 per 1,000.

Siticon Planar Diodes, DO-7 Glass, similar to OA200/202,
BAY1I-36, £4-50 per 1,000,

NPN/PNP Silicon Planar Transistors, Plastic TQ-18,
similar to BCI13/4, BCI53/4, BFI53/160, etc.. £4-2%
per 500: 48 per 1,000,

©OC44, OCS5 Transistors fully marked and tested,
500 + at 8p each; 1,000+ at ép each.

’-------

Please send me the FREE Bi-Pre-Pak Cotalogue.

OC71 Transistors, fully marked and tested, 500+ at
6p each; 1,000 + at 5p cach.

1823E Field effect Transistors. This is the 2N3823 in
Plastic Case, 500+ I3p each; 1,000+ 10p each.

| amp Miniature Plastic Diodes:

IN4001, 500 + at 4p each; 1,000 4 ac Ip each.
IN4004, 500 + at 5p each, 1,000+ at 4p each.
IN4006, 500 + at 6p each, 1,000 + at 5p each.
IN4007. SO0 + at Bp each, 1.000 + at 7p each.

I ADDRESS . l
. MINIMUM ORDER 50p. CASH WITH QRDER l

PLEASE. Add 10p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

‘-------,

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

TELEPHONE : SOUTHEND (0702) 46344
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ALL BRAND NEW

in manufacturer’s sealed cartons.
GUARANTEED 12 MONTHS.

SPECIAL OFFER TUNERS
g:’;g?_'{:xsgzsgoMk‘ " £17-95 Please add 75p post & pa:;«;ras

Teak plinth and tinted cover. Armstrong 523

All leads supplied. Armstrong 524 £30-50
P ¥ P. & P, Rogers R/brook FET4
lease add £1-25 for Ehassis) £31.00
Rogers R/brook FET4
(Cased) £35.00
Ro(zcers R/?ourne FET4 B
hassis, d
TURNTABLES Ro(gcers R/bourne FET4 ATV
i ased) d
Please add 75p post & packing (%00 06 (Madule) €182
Garrard SP25 Mk. Ifl £9:45  Sinclair 2000/3000 Tuner £32-50
Garrard AP76 £18-75  Philips RH690 3.00
Garrard SL65B £12.75  Leak Delta FM (Cased) £54-25
garrar: :8%5T + cart. (%2?3 Leak Delta AM/FM (Cased) £65-25
arrar R
Garrard Zero 100 (Auto) £38-25 TUNER/AMPLIFIERS

Garrard Zero 100 (Single) £26-25 Please add 75p post & packing

BSR MP60 9-50  Armstrong 525 (Teak cased) £67-95
Goldring GL72 2195 Armitrons 338 wr N
Goldring GL72/P £19-00 (Teak cased) £77-95
Goldring GL75 £26-95 | eak Delta 75 £127.25
Goldring GL75/P £34.25  Philips RH781 £50-00
Leak Delta £53-95  Philips RHB8B2 ( +cass. head) £72-00
Wharfedale Linton + cart.  £2695  Philips RH702 £82-50
Thorens TD125 £57-25  Teleton 2100 £29.95
Thorens TD125A8 £88.00 Goodmans One Ten £103-.25
Thorens TDI50 Mk. 1I £27-25 Rogers Ravensbrook
Thorens TDI150A Mk. i £33.00 (Teak cased) £79.50
Rogers R/brook (Chassis £73.95
Scaneltra 1515 AM/FM £102:50
SCanciira 1918 Fha- o
caneltra | g
AMPLIFIERS
SPEAKERS
Please add 75p post & packing Please add £1-25 for post &
Amstrad 8000 Mi. II £16-25 packing Price per pair
Amstrad 1C2000 £26-95 Amstrad 138 £19-9!
Armstrong 521 (Teak cased) £43-75 Wharfedale Denton 2 £17-95
Alpha Highgate 212 £25:00 Wharfedale Linton 2 £3615
Alpha Highgate FA300 £27.95 Wharfedale Melton 2 £47.25
Alpha Highgate FA400 £31:95 Wharfedale Dovedale 3 £60-50
Ferrograph F307 Mk. I Celestion Ditton 120 £38-00
(Wood cased) £47-50 Celestion Ditton |5 £53-95
(Metal cased) £45:00 Celestion Ditton 25 £89-00
Leak Delta 30 £47.50 Goodmans Double Maxim £47.50
Leak Delta 70 £55-50 Goodmans Mezzo 3 £44.00
Metrosound ST20E £24.45 Goodmans Magister £74.C0
petrosolslzg ST60 (::%z Sinclair QI6 £12-50
ioneer 00 £92.
Pioneer SA000 £94.00 CARTRIDGES
Rogers R/brook (Chassis) £35-00 Please add I0p post & packing
Rogers R/brook (Cased) £37.00  Goldring G850 £3.45
Rogers R/bourne (Chassis) £41-50  Goldring G800 £5.95
Rogers R/bourne (Cased) £46-50 Goldring G8OOE £10-00
Scaneltra HTS8 £29-75  Goldring G800 Super E £15.15
Sinclair PRO60 2 Z30/PZS £15-00 Shure M3D £3.75
Sinclair PRO60 2 Z30/PZ6 £17-35 Shure M44E £5.70
Sinclair PRO60 2 Z50/PZ8/ Shure M5SE £6-50
Trans . Shure M75E Type 2 £1050
Sinclair AFU (Filter Unit) £4-40  Sonotone 9TAHC £1-55
Sinclair 605 £18-50
Sinclair 2000 Mk. Il £21-50
Sinclair 3000 Mk. Il £29-50 . *
Wharfedale Linton £39-50
Goodmans Max Amp £37-95
Teleton SAQ 206B £20.50 Plus 35p P. & P. _—
Teleton SAQ 306 £22-50 Finished in teak veneer with tinted
Europhon 10 + 10 £16.95 dust cover. (Fully assembled). For

Garrard  SP25;  2025TC; 3000;
AT60; 2000, 2500; 3500; 5100;
1025; SL65B; Also for BSR,
McDonald MP60 and others.
For AP76; AP75; SL72B; SL75;
All prices correct  SL95B*. £4-20 plus 35p P. & P.
at time of going  Also finished in wainut to match
to press E. & O. E.  Japanese equipment—at no extra.

- LOBAL AUDIO

DISCOUNT WAREHOUSES

Dept. PE10 174 Pentonville Road, London, N1. Telephone 01-278 176
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
lNford, Essex. Tel: 01-550 1086.

Open Monday to Saturday 9.30 a.m. to
6 p.m. LATE NIGHT FRIDAY 7 p.m.

MAIL DRDEHS. Order with confidence. Seno Postal Order. Cheque.

« Monay Order. Bank Draft. Giro or Cash by Registered
Mail. CALLERS: Please note that cneques can only be accepted togethar
with cheque cards (not Barclay Card).
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JERMYN

20p BARGAIN PACKS

All fully coded, all from well-known manufacturers
and now available, while stocks last, at better than
bulk-buyer's prices! Cash with order only.

1N4148 Signal Diode 18 for 50p
(=1N914)
1IN5060 1 Amp Rectifier 400V
(=A14D) avalanche protected 7 for 50p
2N2923 NPN Silicon Transistor

hfe 90 - 180 (25v) 7 for 50p
2N2926 NPN Silicon Transistor
(Red) hfe 55-110 8 for 50p

2N3391A SiNPN HiGain (250-500)
low noise transistor 3 for 50p
Medium power (driver) s
900mw 25v Hfe 75-225 6 for 50p
CceU 1.6 amp general purpose

25v SCR in TO5 case 3 for 50p
Post and packing 10p for 1 or 2 packs; 3 packs or
more post free.
Order any quantity, till sold (but we regret packs
cannot be subdivided).

2N3402

ain
Star Bargo) Triacs

Jermyn Industries, p 400V)
Vestry Estate,

Sevenoaks, Kent.

SAME DAY SERVICE
VALVES NEW! TESTED!  GUARANTEED!

I SETS 1R3, 183, 1T4, 334, 3V4, DAF91, DF81, DL92, DLY4.

Set of 4 for 21-12. DAF96, DF96, DK96, DL96. 4 for £1-55.
38 PCL83 .57 UAF42 .50

9:13 -28 130C1 .28 EABCS0 -32) EM80

185 .22 30C1> -58| EAF42 .50 EM81  -38| PCL84 -84 UBC41 .52
1T4 -18 { 30C17 -76| EB41  -40| EM34  -32| PCL85 -38| UBF80 -34
384 .28 (30C18 .61 | EB91 .10 EM87 .34 PCL868 .38 UBF89 .32
3v4 -47 | 30F5 -64| EBC33 -40| EY5l -38 | PCL88 -65' UCC84 -32

5U4G 31 | 30FL1 -ﬂll EBC41 .54 EY36  -28| PCL800 -76 UCC85 -3b
5V4G  -35 [ 30FL12 .89 EBCY90 -22| EZ40 -43 | PENA4 -77| UCF80 .32
5Y3GT -84 |30FL14 .68| EBF80 -32( EZ41 43| PEN36C -70/ UCH42 -58
524G -86 | 30L1 29| EBF89 -29| EZ80 -22| PFL200 -5/ UCHS81 .38
6/30L2 -54 | 30L15 -57[ Eccs1 17| EZ81 -23| PL36 48| UCL&2 -82

7 | ECC82 .20| GZ30 -84 | PL81 -44| UCL83 .85
6AM6é -13 | 30P4 -§7( ECC83  -35| GZ32 -40 g}:g‘l’A -47| UF41 -50

6F14 40 | 30Z4GT ECH83 -40( N78 87| PY32 85/ VP4B 7
6F23 88 | 8 45| ECH84 -36 40| PY33 58 W77 43
8F25 58 | AC/VP2 77/ ECL8O -35| PABCRO -34| PY81 28| 277 22

8J7G ‘24 | B349 -85 ECL82» :31 PC86 -47| PY82 -25| Transistors
B g B -28( AC107 17
6K8G .17 | CCH35 -67| EF39 -38 | PC96 -42| PY88 -88( AC127 -18

6Q7G  -35 | CY31 -30| EF41 60 | PC97 -39| PY800 34| AD140 87
68N7GT-30 | DAFYE 22| EF80  -23| PC900 -31 | PY801L -34| AF115 .20
6V6G  -28 | DAFS6 -38| LF8&) -28| PCC84 -28| R19 30 AF116 -20
8V6GT .28 | DF33 -38/ EF86  -30] PCC85 -25| R20 58| AFI117 -20
6X4 -28 | DF91 ‘16| EF89 .26 PCC88 -40| U25 -84} AF118 .48
6X5GT -28 | DFy6  -38| EF9l 13 PCC89 45| U26 56| AF125 -17
10P13 .58 | DH77 -20( EF92  -30| PCCI89 -48| U47 -64| AF127 .17
12AH8£2-95 | DK32 .33| EF98 -65| PCC805 -58| U49 58| 0C26 25
12AT7 .17 | DK91 .28/ EF183 .28| PCF80  -28| U50 -26| 0C44 12
124U6 -20 | DK92 -850 EF184 .31| PCF82 .33} Uo2 31§ 0C45 -12
12AU7 -20 | DK$6 -45| EH90 .35 PCF86 .48/ U78 -24| 0C71 12

12AX7 -22 | DL35 -40| EL33 -85 PCF800 -58 U191 -89 0C72 -12
19BG6G: -80 | DL92 26| EL34 -45| PCF801 -28| U193 -42| OCT5 -12
20F2 -87 | DL94  -47| EL41 -54 | PCF802 .40 U251 -041 0C81 -18
20P3 <77 | DL96 .38 | EL84 -23| PCF805 -61| U301 -88( OC81D 12
20P4 ‘92 | DY86  -24| EL90 -26| PCF806 -56| U329 -88| 0C82 -18
25L6GT -19 | DY87  -24| ELSS -33| PCF808 .88| U801 -80 12
25U4GT-57 | DY802 -33| EL500 62! PCL82 32| UABCR0 -32| 0C170  -23

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441

Post/Packing ou 1 valve 7p, on 2 or more valves 3p per valve extra.
Any parcel insured against damage in transit 3p extra.
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0.260V

All Types

from § to 50 amp from stock.

SHROUDED TYPE

I amp, £7.00 20 amp, £49-00
2-5 amp, £8-05 25 amp, £58-00
S amp, £11.75 37:5 amp, £82-00
10 amp, £22:50 50 amp, £98-00 ¢
15 amp, £25-00

e

2.5a
(Panel Moununx) & amp. £4-75. OPEN TYPE
I amp, £7-00. 2 8 | carriage paid

L.T. TRANSFORMERS

All primaries 220-240V

Type No Sec. Taps Price Carr.
| 30 32,34,36VatSA ............ £4.68 45p
2304050Vat5A o~ 45p
310,17, 18V at 10A 45p
46,12V at 20A........ 45p
5 17, 18, 20V at 20A 55p
6 6, 12,20V at 20A 55p
7 24V at 10A ... .. 45p
8 4, 6, 24, 32V at 12A 45p
9,6 and 11V at 10A 45p

220/240 VOLT A.C.
CENTRIFUGAL
FAN/BLOWER

Smooth, balanced running unit. Two (&
pole shaded pole Mycalex motor
gives approximately 90 cubic ft./min

but draws only 240mA on run. Weight 2{lb.
Case dia. 3-lin, width {case only) 3-125in, width
overall {inc. motor) 5-25in, aperture 3-125in

1-85in. Price only £2-95. P. & P. 25p
i2 VOLT D.C. MOTOR

Powerful | amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete  with external gear train

(removable) giving approx. final speed of
either 125 r.p.m. or 240 r.p.m. Size: 4fin
x 24india. Either type price 95p inc. post.

230V/240V COMPACT o
SYNCHRONOUS GEARED MOTORS ™/ Il g’*
el

Manufactured by either Sangamo,
Haydon or Smith. Burlt in gearbox.

| r.p.m. cw. | r.p.h. afcw. 10 r.p.h. ajew.
60 r.p.m, cw. 2r. p h cw. 1S r.p.h. ajew.
5 3 r.p.h. afew. 20 r.p.h. cw.
é6r.p cw. 30 r.p.h. cw.
cw. = clockwise rot atlon, ajew. = Anticlockwise.
Fraction of makers’ price. All at 75p incl. P. & P
CONSTANT SPEED, PRECISION
MADE 6 VOLT D.C. GOVERNED
MOTOR
Seven pole armature, ballrace bearing.

2,750 r.p.m. Length 2!, Dia. }i, Shaft
length 5, Shaft dia. 5/64. No load 40 mA.
Normal load 350 mA. Ideal for portable
recorders, etc., etc. Price £1-25P. & P. Op.

PARVALUX TYPES DI9 230/250 YVOLT A.C.
REVERSIBLE GEARED MOTORS

30 rp.m., 40 Ib. ins.
Position of drive spindle
adjustable to 3 different
angles. Mounted on
substantial cast alum-

inium base. Ex- eqmp-
ment. Tested and in
first-class running order.

A really powerful motor
offered at a fraction of
maker's price. £6:30, P. &
P. S0p.

230V A.C. SOLENOID

Extremely powerful with approx.

141b pull, Vin travel. Fitted with
mounting feet. Size: 4in long,
%iin Pwide, 3in high. £€2:00 incl.
. & P.

230-250 VOLT A.C. SOLENOID
Manufactured by Westool Ltd. (similar in appear-
ance to above illustration). Approx. |4lb pull
Feet size 1%in x l}in. Price 85p incl. P. & P.

18-24 VOLT D.C. SOLENOID
Size: O.A.L. 3}in x lfin x lin. Max. push § at
{Ib. approx. PRICE: 75p incl. P. & P.

STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state um.ng and trigger-
ing circuit. 230/250V a.c. operatio
EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 36 Flash per sec. Allce:;ctromc

STROBE'!

components including Veroboard S. ni-
|2usnct|on Xenon Tube and instructions £6-30, plus
pP

&P,
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. Newtr.ggercml plasticthyristor.
Speed adjustable 1-80 f.p.s. Price £10-50. P. & P. SOp.
HY-LYGHT STROBE MK Il
This strobe has been designed and produced for use
in large rooms, halls and the photographic field and
utilises a silica plug-in tube for longer life expect-
ancy, printed circuit for easy assembly. also a special
trigger coil and output capacitor. Speed adjustable
0-30 f.p.s. Light output approx. 4 joules. £12-00.
P. & P. 50p. SPECIALLY DESIGNED. FULLY
VENTILATED METAL CASE. For industrial
or Hy-Lyght, In:ludlnz reflector. £4.00 P. & P. 45p.
Post paid with k

THE 'SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe. Incorporating:

@ Heavy daty power supply.

@ Variable speed from [|-23 flash per sec.

@ Reactor control circuit producing an
white light.

Never before a Strobe Kit with so HIGH an output

at so LOW a price. ONLY £20 plus 75p P. & P.

ROBUST, FULLY VENT-

iLATED METAL CASE specually designed for the

Super Hy-Lyght Kit including reflector £7-00 P. & P.

4Sp.

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits.
P. & P. 13p or post paid with kits.

6 INCH COLOUR WHEEL

As used for disco lighting effects, ete. £5'7S incl.
P. & P. can be operated from our one r.p.m.
synchronous motor price 75p incl. P. & P.

INSULATION TESTERS

Test to |.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 6lb.
1,000V, 1,000 megohms, £34.00
carriage paqd

500V, 500 megohms, £28 incl. P. & P.

36V 30 AMP.A.C.orD.C. VARIABLE
L.T. SUPPLY UNIT *ﬁ»e%

intense

Price 53p,

INPUT
220/240V a.c.
OUTPUT 29
CONTINUOUSLY VYARIABLE 0-36V
Fully isolated, Fitted in robust metal case with
Voltmeter, Ammeter Panel Indicator and handles.
Input and output fully fused. ldeally suited for
Lab. or Industrial use. £68 plus £2 P. & P.

WAY SELECTOR
SWITCH with RESET COIL

This fascinating electro mech-
anical device can be switched
through 17 positions, and can
be reset from any position by
energising the reset coil.
10 volt operation, or 230/240V a.c. with 500 ohm,
OV resistor, or S0V d.c. Two for £1, P. & P. 10p.

!
!

— 600 WATT DIMMER SWITCH.

e Easily fitted. Fully guaranteed by

- [h:) makers. Will control up to 600W of all

4 lights except fluorescent at mains

voltage. Complete with simple in-
structions. £3 incl. P. & P.

UNISELECTOR SWITCHES

N EW 4 Bank 25 Way
24V d.c. operation. £5.88 &
P. & P. 25p. 6 Bank 25 Way
24V d.c. £6:50, P. & F‘ 25p.
8 Bank 25 Way, d.c

operation. £7-62 plus 25;7 P. & P.

All Mail Orders—Callers—Ample Parking
Dept. PE6, 57 BRIDGMAN ROAD
LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.

240V A.C. SOLENOID FLUID VALVE
Will handie liquids or gases up to
7 p.s.i. Forged brass body, stalnless
steel core and spring. +in b.s.p.
inlet/outlet. Precision  made,
British mfg. PRICE: £1.75. P. & P.
20p. Special quotation for quantity.
{New in makers’ carton)

PROGRAMME TIMERS

-

boott Tagd

RS {Mfg. by Magnetic Devices
!t Briey, Led). 240V ac. 5 rp.m.
- Crouzet motor. Drives

IS cams, each operating

a 10 amp c¢/o micro switch. Cams are individually
variable, allowinginnumerable combinations. ldeally
suited for machinery control, automation, etc. Also
in the field of entertainment, for chaser ||ghts,
animated displays, etc. PRICE £5:75. P. & P. 25p.

MOTOROLA MAC |1/6 PLASTIC
TRIAC 400 PIV. 10 AMP

Now available EX STOCK Supplied with Iull data
and applications sheet. Price £1-05, P. & P. 7p.
Suitable DIAC (RCA 40583} 30p each.

SERVICE
TRADING CO.

NEW!

Superior Quality Precision Made ff

NEW POWER RHEOSTATS

100 WATT. | ohm, I0A; 5 ohm,
4-7A; 10 ohm, 3A; 25 ohm, 2A;
50 ohm, I4A 100 ohm 1A,

250 ohm, 0-7A; 500 ohm, 04SA I k1, 280 mA;
1-5kq, 230mA 25k 2A:5 ka1, 140mA. Diameter
3din Shaft length fin, dia. Adin. All ac £1-65 each.

P. & P.7
I/S/IO/IS/SOQO?/ISO/SOOII/I :5/2-5/5k Q2.

ip.
50 WATT.
All at £1-15 each. P.
25 WATT. l0/25/50/|00/250/500/|/| 5/2:5/3-5/5k Q.
All at 90p each. P. & P. 7ip.
Black Silver Skirted knob calibrated in Nos. 1-9.
14 in.diabrass bush. Ideai for above Rheostats, 18p ea.

RELAYS sieMENS, PLESSEY, Etc.

MINIATURE RELAYS

Col. (1} | 2 3 |4
Coil ohms | 1

52 3-6 2 clo 63p*
Col. (2} 410 10-18 4 c/o 73p*
Working 600 1224 4 cfo 78p*
d.c. volts 700 16-24 4M 28 63p*
700 16-24 4 clo 78p*
Col. 3 700 12-24 | 2 ¢/o 63p*
Contracts 700 15-35 2 c/fo HD ‘ 73p*
700 16-24 6M 65p*
Col. (4) 700 6-12 I c/o HD 50p*
Price 700 20-30 6 c/o 75p
1,250 24-36 4 clo | 63p*
HD = 2500 ‘ 36-45 | &M 63p*
Heavy ducy | 2,400 30-48 4 cfo 50p*
*Incl. Base |9.000 40-70 2 cjo 50p*
Post paid. 15k 85~110 6M 50p*

12 VOLT D.C. RELAY 140 ohm coil
Three sets c/o contacts rated at § amps. 78p includ-
ing P.& P. (Similar to illustration below.)

‘DIAMOND H’ 230 VOLT A.C.
RELAYS (Unused)

Three sets c/o contacts rated at 5 amps.
PRICE: 50p. P. & P. 10p. (100 lots
£40 including P. & P.) . -

230 VOLT A.C. RELAYS MFG. KEY SWITCH
One set c/o contacts rated at 7'5 amps. Boxed
PRICE: 40p.P. & P. Sp. (100 lots £32 inc. P. & P.)
MINIATURE RELAYS

9-12V d.c. operation. Two c/o 500 M.A. contacts.
Size only lin }in +in. Price 58p post paid.
30-36V d.c. operation. Two c/o 500 M.A. contacts.
3,200 ohm coil. Size only lin Lin fiin.
43p post paid.

VENNER Electric Time

Switch

200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 1SA £3-25, 20A £3.75. P. & P.20p.
Also available with solar dial ON dusk,
OFF dawn. Price as above.

G.E.C. 12 WAY I5 AMP CONNECTORS
I;E'ZVin makerszcsarxon. 3 5. ;
reiibails s R
per doz. Post paid Ln&a
(Minimum | doz).

LIGHT SOURCE AND PHOTO
CELL MOUNTING _—

Precision engmeeredI Iighv.
source with adjustable lens
assembly and ventilated lamp 'E
housing, to take MBC bulb.

Separate photo cell mounting assembly for ORPI2
or similar cell. Both um(s are single hole fixing.
Price per pair £2.75. P & P. 18p.

LIGHT SENSITIVE SWITCHES @
Kit includes ORP.12 Photocell, Relay
Transistor Circuit. For 6 or 12V D.C. \41,’
operation. Price £1-50 plus 12p P. & P

ORP. 12 and Circuit 63p post paid.

220/240V A.C. MAINS MODEL

Mains transformer, rectifier, relay, | make | break
H.D. contacts. price incl. circuit'€2-65. P. & P. 20p.

50 in | ELECTRONIC PROJECT KIT

50 easy to build Projects. No soldering, no
special tools required. The kit includes Speaker,
Meter, Relay, Transformer, plus a host of other
components and a 56-page instruction leaflec.
Some examples of the 50 possible Projects are:
Sound Level Meter, 2 Transistor Radio, Amplifier,
etc. Price £7-75. P. & P. 30p.

‘HONEYWELL ' LEVER OPERATED
MICRO SWITCH =
15 amps 250 volt A.C. c/o con-

tacts. NEW in maker's carton. /;2
PRICE: 10 for £1.90 incl. P. & P.

D.C. AMMETERS NEW!
1A, SA, ISA, 20A, (I .75, mcl P. & P.
0-300V a.c., 1} 90, incl. P. & P

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET

LONDON WC2H 7))
Phone 01-437 0576
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koo o s ff
un ISOtl,l s!tl D
d newconcept in stereo

The whole system is complete including superb cabinets in simulated
teak—just simply screw together the components and you save pounds!
Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC
turntable complete with stereo ceramic cartridge, teak simulated plinth and
tinted acrylic cover. Plus the big 13” x 8” EMI 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 wraps off truly realistic stereo sound.

£25 complete plus £2'80 P. & P.
Power output: 4 watts per channel

into 8 ohms.

Inputs: 120 mV (for ceramic cartridges)

UNISOUND MODULES ONLY £6-95

< If you prefer, you can buy the three modules
—pre-amplifier, power supply dual power
amplifier, and control panel—by themselves
for only £6:95. P, & P. 50p extra. No solder-
Lng. just simply screw together with screw-
. river supplied. Their overall specification is
See opposite the same as shown for the complete Uni-
page for addresses sound console.

RELIANTMK. IV

The Reliant Mk.lV provides a
high standard of sound re-
MARK 3 production, with full mixing
‘i facitities. lts versatility makes

it suitable for: Discotheque,
P.A.. Home Entertainment Applications, etc.

CAR RADIO Five Elec(ronically Mixed Inputs * Mixer employing F.E.T. (Field Effect

*
% Threelndividual Mixing Controls Transistor)
ALERTRARNSISEOR % Separate bass and treble controls % Solid State Circuitry

TOURIST

Beautifully designed to blend with the interiors of ali cars. Permeabslity cumng common to all five inputs 4 Attractive Styling
and long wave loading coils ensure excellent tracking, sensitivity an I Cr | Mi G omv. 2. M UM G amv. |
r H ystal Mic. or Guitar 9m oving cotl Mic. or Guitar 8m nputs
5".‘“"“"" °"Pb°‘h wave bands 3 R: 'e"s"L‘“‘y 3‘3 ‘:1:‘:5 'spi::[;ﬁgn:za? FB 3,4 and 5 are suitable for a wide range of medium output equipment (Gram,
micro volts. ower output inta Clo_ELXFLEA7 16 Tuner Monitor, Organ, etc.). All 250mV sensitivity.
module and tuner together with comprehensive instructions guarantees CONTROLS: 3 Volume controls. Bass control range
success first time. |2 volts negative or positive earth. Size 7in  2in  4fin 1348 60 Hz. Treble control range I2_dB > PRICE
desty SET OF PARTS ISKHz. Separate ON/OFF Switch. Neon Indicator.
P.&P POWER OUTPUT: 12 Watts RMS, into 3 to
Circuit _ diagram |3p, free with £6-30 PI“SSO- - diohmalspeakesy .
parts Speaker. baffle and fixing kit g SIGNAL/NOISE: Better than ~60dB on inputs 3, 4
£1-25 ' Speaker postage free when and S and —50dB »n | and 2.
1'25 extra plus P.2 P. 25p ordered with parts SUPPLY: 220 10 250V A.C. Mains.
S1ZE: 124in ~ 6in Sin. Pius P. & P. 60p

DUETTO MK. I I.c. | GONTINENTAL A
£ = STEREO AMPLIFIER 4-TRACK, 3-SPEED ( i
2 ®EEE ooy | TAPE DECK

with high impedance heads

R.C. 74 tape deck. Three speeds—7%,
32 and |3 t.p.s. 4-track record/playback ¢
head. Plus 4-track ecrase head. Positive
pressure pad system. Takes any tape
spool up to and including 7in. The R.C, 74
is driven by a powerful 200/250V 50-cycle

Duetro MAIIC

1‘ w~

Duetto Mk. |l offers at a
realistic price. Mullard built stereo pre-amplifier/tone control module and the
highly efficient |.C. monolithic power chips ensure: reliability, very low distortion
at all power levels,correct operation in all ambient temperatures, full power over
the audio spectrum, etc.

Inputs: P.U. 150mV @ 22 Meg. (for cer. cartridge).
ot 2 ! a.c. motor. A heavy, accurately balanced | SN— |
Auxiliacy 100mV @ | Meg. (for radio, tape, etc.). flywheel brings wow and flutter levels down to approx. 0- 0-3%, total at 31 and
o 8 tt h 7% i.p.s. Fast rewind in both directions.
XI5 piettlimsfoegchagnellincolOmilsiulspeskers Controls couldn't be simpler! lust five push buttons that interlock to cut out

Switched stereo headphone socket with power correction.
g g accidental tape damage. Efficient servo-action type braking. Easy drop-in

Controls: Mono/stereo switch. selector switch, treble, bass. volume, tape loading. X ) X .
balance and on/off switch. Necon indicator. The R.C. 74 comes with an attractive moulded deck cover, which has positions

for tone and volume controls. The unit is built into a rigid die-cast frame, and

Tone Controls: Treble 14dB « 15kMz, overall size of the whole unit is 12§ 113 - 6in. Every single deck fully tested
Bass 14dB « 60 Hz. before dispatch. Spools not supplied. £15. Plus 75p P. & P

Power Bandwidth: 2db 20Hz - 25kHz.

£10'50 plus P. & P. 60p

See opposite page for addresses
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... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths”

electronics

fos=

BUILD, SEE AND LEARN

reall
m Mastered

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

L
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in

as used currently in the

g U

—AA—

A0 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments. simple counter, time delay circuit,
servicing procedures.

BAPY electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments I:ailslynTjwndsetryslfaggugls:c:v":\'zgagle aanyoze L2
lifiers, oscillators, signal . pho- , RIS 1) &) [CLE,
OVER amlifiers, oscillators, signal tracer, pho practical and visual method—no maths, and

aminimum of theory—no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc.

FREE win

l or write if you prefer not to cut page

462

NAME
ADDRESS

special free gift aiso to all our students

To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.0. BOX 156, |JERSEY. Please
send your free brochure, without obligation, to:

BLOCK CAPS
PLEASE ELe2

-_—
we do not employ representatives '
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BACK T0 SCHOOL

Ir will seem remarkable to muny that an industry
closely identified with advanced communications and
precision control of changing conditions should be
unable to organise its own input of technical manpower
efficiently. And yet there really does exist a serious
mis-match between the educational policies pursued in
the schools and technical colleges, and the electronics
industry’s present and future manpower needs. This
unhappy fact is acknowledged in a report entitled The
Electronics Industry and 1the Schools issued by the
National Economic Development Office last March.

The Report states that greater opportunities than
ever before will arise in the future for graduates,
technician engineers, and technicians, especially in
industries that have not previously employed electronics
personnel on any large scale. However, the Report
warns against too much emphasis upon graduate entry
into industry while there is a real danger of deficiency
in the supply of technician engineers and technicians.
It is recruitment of the latter categories that should
receive special attention. This point was endorsed at
the IEETE Conference held at Sheffield last March,
where the view was expressed that an ordinary degrec
for technician engineer status should be introduced.

Coming back to the NEDO Report, we read: * The
proper progression of a potential technician’s education
and training requires a greater degree of vocational
awareness and flexibility on the part of both pupils and
teachers than is commonly present in schools now.”
The Report stresses the need for more people with a
scientific and engineering background to remedy the
shortage in the teaching profession. Perhups the remedy
is to be found in courses such as that planned by Edge
Hill College of Education, Ormskirk, Lancs, and
recently brought to our attention. Entitled Science and
People this new course aims to provide * an alternative
route into teaching, not only for sixth formers, but
also for suitably qualified men and women who may
find their present industrial occupations unsuitable or
insecure.”

We think this kind of feedback is much to be desired.
An infusion into the schools of persons with practical
industrial experience of electronics will help remove
those barriers that apparently still separate some
academics from practising technicians and engineers.

continued on page 497

THIS MONTH

CONSTRUCTIONAL PROJECTS
VERSATILE LIGHT EFFECTS

UNIT 464
P.E. GEMINI STEREO TUNER 483
TWO-TWENTY MINUTE TIMER 494
CHARGER POWER UNIT 510

SPECIAL SERIES '

ALPHA-NUMERIC

DISPLAYS — 4 47

GENERAL FEATURES
STEREO RECEPTION 477
INGENUITY UNLIMITED 501

NEWS AND COMMENT
EDITORIAL 463
SPACEWATCH 470
INDUSTRY NOTEBOOK 474
ELECTRONORAMA 489
SONEX '72 490
PATENTS REVIEW 498
POINTS ARISING 502
MARKET PLACE 505
REPORT FROM AUSTRALIA 506
NEWS BRIEFS 509
PHYSICS EXHIBITION 511
READOUT 512

Our July issue will be published on
Friday, june 9

© IPC Magazines Limited 1972. 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. All reasonable precautions are taken by
PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable. 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 (£2 [3s. 0d).

Practical Electronics, Fleetway House, Farringdon St., London, E.C.4. Phone: Editorial 01-634 4452; Advertisements 01-634 4202

Practical Electronics  June 1972

463




LIGHTING .eﬂects units previously described

in PRaAcTicaL ELECTRONICS have been
primarily designed to be driven from a sound
source. The audio signal has been divided, by
filtering into a number of frequency bands, each
of which is converted to provide an amplitude
sensitive switching current to fire a thyristor
or triac.

In this article the author has devised a means
for frequency modulating the single channel
sound source with a square wave, so that the
louder the signal, the faster the flashing rate, or
strobing effect.

THREE MODES

The unit described here is capable of driving
filament lamps, of total power not exceeding
750 watts in three modes; these are strobe,
sound-strobe and sound only. The last two
modes are synchronised with sound by a feed

from a record player or similar sound source.
The unit is suitable for use at parties and as a
light show with discotheques or groups.

The author has built several thyristor light
units and with them has often had difficulties
with the thyristor driver stage ‘‘locking on’’ and
it is understood that this is a moderately com-
mon fault. Several methods for curing this
condition have been tried but were not con-
sidered by the author to be good long term

- solutions.

It was considered necessary at the outset,
therefore, to design a reliable and effective driver
and pivot the rest of the design around this.
The resultant design (showed in the block
diagram Fig. 1) has worked well in practice and
on occasion has operated continuously for as
long as ten hours without mishap. Indeed it
has not yet been possible for the author to coax
the prototype driver transistors into being more
than luke-warm.
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SOUND MODE

In the sound mode, the brightness of the lights
connected to the cutput is controlled by the
volume of the sound fed to the unit from a record
player or similar system, at loudspeaker level
via the input jack on the front panel.

STROBE MODE

When operating in the strobe mode the con-
nected lights flash on and off at a rate which may
be set by the panel sPeep control. The range
of adjustment is not great but sufficient for some
interesting effects to be produced.

SOUND-STROBE

When set to operate on sound-strobe, the unit
combines the two above functions to provide a
stroboscopic effect whose flashing speed is
controlled by the volume of the sound arriving at
the input socket, i.e. the louder the sound the
faster the flash rate. The switching is carried
out by a key switch; only the basic functions
being shown in Fig. 1.

CIRCUIT DESCRIPTION

In all modes the thyristor is connected to mains
neutral input as is shown in Fig. 2. It is at all times
driven by the driver TR13 and TR14 on board 2.
This driver fulfils the basic switch-on requirements of
a thyristor, which is that the gate should be fed with
a small positive potential, relative to the cathode,
from a current limited source. The brightness con-
trol adjusts the limiting and so adjusts the brightness.

To effect sound control of the lights, the sound
connected to the input jack is amplified and isolated
on board one, then fed via the function switch
(contacts B, C, F, E) and the light level control VRS
to TR12.

To produce a stroboscopic effect from the lights
it is necessary to feed the thyristor driver with an
audio signal puised at the flash rate required. This
audio signal (of the order of 1:5kHz) is provided
from the multivibrator TR8 and TR9. This signal
is then gated by TR10 and its impedance at the out-
put of the gate (C12) is lowered by the cmitter
follower TR11.

The signal at C13 is then routed via the function
switch (contacts G, H) to VR4 on board 2. In the
sound function the ocutput at pin 2-5 is switched to
signal earth, via switch contact 1 to stop leakage.
The required amount of drive, set by VR4, is fed to
the driver selector contacts (D, E, F) on the function
switch. The gate TRIO is driven from TR7, the
strobe multivibrator, via switch contacts J and K.
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Fig. 1. Block diagram of the main functions of the sound-strobe lighting
effects unit. Numbers correspond to terminations shown in Fig. 2
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Fig. 2. Complete circuit of the effects control unit as built on two assembly boards, with
the switch contacts in the centre. Movement of the keyswitch dolly in one direction (2)
operates only contacts A to L. Movement in the opposite direction (3) operates only
contacts M to X. The contacts are drawn as with the dolly in the centre position
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The function switch selects with contacts M, N,
0:; P, Q, R; S, T, U, the relevant time-constant net-
works. The timing capacitor C6 is common to both
strobe and sound-strobe function. The network for
the strobe function is completed by R11, R12, C8
and the front panel “speed™ control, VR3.

PHOTOTRANSISTOR

When in the sound-strobe position the function
switch selects R7, R8 and C7. This network is com-
pleted as a d.c. path to the positive supply line by
the phototransistor TRS assisted by VR2 and R6.
Because of this configuration, the speed of the multi-
vibrator in the sound-strobe function may be con-
trolled by the light emitted by the bulb LPI, which
in turn is controlled through TR2, TR3, TR4, and
the input amplifier by the sound supplied through
the input jack.

The preset potentiometer VR2 enables adjustment
to be made of the amount of speed change the
lamp/ phototransistor gives. This configuration looks
perhaps a little complicated but was considered after
a trial of other methods to give the best compromise
between ease of operation and cconomy.

The wiring for the mains input, fuse, neon, thy-
ristor. and transformer is shown bottom right of
Fig. 2, and particular attention should be paid to the
neon connections which give the neon two functions.
When the on/off switch is closed, the neon functions
as an output monitor and follows the output to
facilitate easy setting up of the controls when the
controlled lights are at a distance.

With the mains switch “off” the neon will only
light when a continuous path exists from the neon
resistor through the fuse and connected lights to the
live mains connection. This is because the neon
takes very little current and so there is little voltage
drop across either the transformer or the resistor R24.

FUNCTION SWITCH LIGHT LEVEL STROBE SPEED INPUT VOLUME BRIGHTNESS
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BOARD { TERMINAL 2

TO OUTPUT SOCKET
VIA NEON & FUSE

] g &g

(I O e e
N
k;xl()wn”ulf“

Fig. 3. Position
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/ COMPONENTS . . .

BOARD ONE
Resistors
R1  39kQ R5 5.6k R9 10kQ
R2 3.3k R6 470kQ R10 10kQ
R3 220Q R7 12kQ R11 27kQ
R4 180kQ R8 12kQ R12 27kQ)
All +10%, +W carbon

Potentiometer
VR2 25kQ linear preset (skeleton type)

Capacitors
C1 100uF elect. 12V C5 20uF elect. 10V
C2 0-1uF polyester C6 2uF elect. 6V
C3 2uF elect. 12V C7 4uF elect. 12V
C4 30uF elect. 12V C8 4uF elect. 12V
Transformer

T1 Miniature push pull output transtormer (e.g.
type T/T7 or similar)

Transistors

TR1 0C28 TR3 2N706 TR6 2N708
TR2 2N706 TR4 AD161 TR7 2eN706

TR5 OCP71 (phototransistor)

Diodes Lamp
D1, D2 OA91 (2 off) LP1 6V 40mA

Miscellaneous
S.r.b.p. wiring board 0-1in matrix or printed wiring

board
BOARD TWO
Resistors
R13 10kQ R17 100kQ R21  220kQ

R14 100kQ R18 56kQ R22 3.3kQ
R15 100kQ R19 27kQ R23 330(I
R16 10kQ R20 2-2kQ2

All +£10%, +W carbon

Potentiometer
VR4 10kQ linear preset (skeleton type)

Capacitors
C9

0-0047uF C14 1uF elect. 12V
C10 0-0047uF C15 2uF elect. 12V
C11 0-1uF C16 1,000uF elect. 12V
C12 01uF C17 1,000uF elect. 12V

C13  1uF elect. 12V

Transistors
TR8 2N706 TR11 2N706 TR13 2N914

TR9  2N706 TR12 BC109 TR14 2N914
TR10 BC109

Diodes
D3, D4, D5 OA91 (3 off)
D6 to D9 1N4001 (4 off)
D10 to D13  1N4001 (4 off)

Miscellaneous

S.r.b.p. wiring board 0-1in matrix or printed wiring
board

OTHER COMPONENTS
Potentiometers
VR1 25Q (input volume) VR5 10kQ (light level)
VR3 10k (strobe speed) VR6 1kQ (brightness)

Transformer
T2 Mains transformer. Two secondary windings ,
each 6:3V 0-1A or more

Thyristor
CSR1 400V 3A or higher. Type CRS3/40
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Fig. 5. Suggested positions only of components
on two separate boards as on the author's unit

Switch
S1 Keyswitch, P.O. type, three-position locking,
2x 4 poles
S2 Single-pole on-off toggie switch
Sockets
JK1 Input jack
SK1 Two pin, 5A socket for lights, or two 2A
sockets
Miscellaneous
Case and chassis to choice to suit board assembly
LP2 Lamp assembly, mains neon with 100k
ballast resistor (R24)

FS1 Fuse 3A
Mains cable and light fittings to choice
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KEY
SWITCH

This property of the circuit gives an easy check on
the lights and the wiring to them and also on the
fuse, for if any of them are defective the neon wili
remain unlit.

CONSTRUCTION

Mechanical construction, it is felt, is rather at the
discretion of the constructor. The author used a
spare instrument case as shown in the photographs
and the chassis and the front panel were made from
sheet aluminium. The case was approximately 7in
by 53in by 94in and the unit fitted into it well. The
circuitry was built up on two perforated s.r.b.p.
matrix boards which were approximately 44in by
53in, but any suitable printed wiring board can be
adopted. It is possible to build the circuitry for both
board one and board two on one s.r.b.p. or fibreglass
board as small as 34in by 9in using a printed circuit
or ready made printed wiring board.

The main concern in the layout and positioning
of components is that none of the more sensitive
circuits on the boards should be mounted or wired
in close proximity to any large signal components or
wiring. Care should be taken, for example, when
mounting the power transformer and thyristor cir-
cuit and wiring them to the rest of the circuit. It
is advisable to tie all wires into cable forms and
then route these out of the way of the boards.

The function switch specified is a G.P.O. type
keyswitch and has 24 contacts, 22 of which are used.
Care should be taken with this component because
any mistakes made are difficuit to rectify because of
the close proximity of the contacts.

In the author’s unit the thyristor was mounted on
a plece of glass fibre board. This was then rigidly
mounted on the chassis. It should be remembered
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when siting this component that the anode is at the
mains line potential and is therefore somewhat
dangerous. Do not allow contact between the thy-
ristor and any other metallic conductor other than
the intended connecting wires.

CONCLUSION

Since its completion this unit has worked quite
satisfactorily. It was found, however, that one or two
minutes are needed after switch on, for the auto
speed circuit to settle down. When switched on the
idle speed tends to race slightly but this effect dis-
appears after about one minute. This was not found
to be too objectionable.

One thing the described design does lack is a large
dynamic range. The unit has to be readjusted after
a quiet record for use with a loud one. This was not
felt to be too objectionable but a compressor or
a.v.c. would help to overcome this.

This month's cover picture was photographed in the "Bird's Nest"
pub in the Kings Road, Chelsea, London.
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An Index for Volume Seven (January 1971 to December
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BY FRANK W. HYDE

FOURTH UK SATELLITE

The fourth U.K. satellite Ariel 4
weighing 222lbs carried five experi-
ments relating to an integrated ex-
periment. There is on board an
experiment contributed from
America and was the first to go
into orbit aboard a UK. satellite.
The satellite orbit is inclined at
83 degrees at a height of approxi-
mately 340 miles.

The main purpose of the mission
is the exploration of the Earth's
upper ionosphere and the relation-
ship and interaction of this area
with charged particles, plasma and
electromagnetic waves. There is
also equipment for studying the
special noise which appears in the
radio spectrum in these regions.

The American experiment relates
to study of the spectrum of elec-
trons and protons from 5-0eV and
50.000:V. This experiment is under
the direction of Prof. L. A. Frank
of the University of lowa.

The other experiments are co-
operative between Jodrell Bank
under Prof. F. G. Smith and the
space research station at Slough
under R. Dalziel. These experiments
use two 20ft extending aerials
whose length can be controlled
from Earth. The object is to
study radio waves set up by the
Cerenkov radiations from particle
streams impinging on plasma in the
magnetosphere and the ionosphere.
These radiations are detected by a
swept frequency receiver which
operates from 075 to 4:0MHz and
a receiver with a fixed frequency
of 2:0MHz..

The VLF (very low frequency)
and ELF (extra low frequency)
radiations in the ionosphere caused
by the instability of energetic par-
ticles, are detected by very sensi-
tive receivers, each covering a very
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wide band, and fed from an aerial
system slung between the satellite
paddles which carry the solar power
cells. Correlation of the satellite
data is between Sheffield University
under Prof. T. R. Kaiser with an
earth based station and another
installation at Halley Bay.

Finally, their is an experiment
for the study of electron density and
temperature which is vital to an
understanding of the structure of
the magnetosphere and the electrical
conductivity. This is gauged by
grids at the end of booms which are
fixed to opposing power cell paddles.

Due to mutual interference of
experiments, arrangements are avail-
able for switching off individual
units to remove this hazard.

In addition to the main experi-
ments there is a small package
recetver which will count thunder-
storms and their distribution.

UHURU SATELLITE

The Uhuru satellite is providing
a great deal of important data. This
is particularly the case with the
X-ray experiments. There is an
extended region of such activity in
the Coma cluster of galaxies. It
contains some 800 galaxies, with a

" powerful radio source over a wids

area and central X-ray source.

There is a weak magnetic field
extending through the cluster with
a strength of about 100 nanogauss.
The high energy electrons that
traverse the field generate electro-
magnetic waves in the radio range.
At the same time collisions between
photon and electrons give rise to
X-rays,

To the question: How did this
weak magnetic field appear. the
researchers who have measured it,
G. Perola and M. Reinhardt, suggest
that it may be a relic of the
primeval field that once filled the
Universe. A requirement of such a
suggestion is that a hot gas per-
meates the cluster and holds these
field lines. Cosmopologists have
always required a certain minimum
amount of matter to hold a field
and in this case the amount stated
is enough to satisfy them.

There is, however, an alternative
possibility. If very old radio sources
have decayed and left a skeleton
field, an appreciable amount of gas
will be needed to support it. There
are other clusters, Hercules and
Proteus for example, which possess
X-ray and radio sources and, if it
is a fact that clusters all have this
type of field, its origin is of the
utmost importance to cosmologists.

THE VELA PULSAR

For some time the X-ray counter-
part of the Vela pulsar has been
sought by theoretical astronomers.

They have made a number of abor-
tive attempts to detect X-rays and
astronomers will be relieved that
this pulsar does, as it should with
the short period of 89 milliseconds,
emit X-rays. There are some puzz-
ling difficulties still and it may be
that there are more than one family
of pulsars.

JUPITER HAS DEUTERIUM

Infra-red spectrometer measure-
ments have revealed that deuterium
in the form of deuterated methane
(CH,D) is present on the planet

Jupiter. It is probably the first time
that this isotope has been found
outside the earth and there is
evidence that this spectroscopic line
appears in the spectrum of Jupiter
as a whole.

The low density of the planet
suggests it must consist for the most
part of a mixture of hydrogen and
methane. What the proportion of
the deuterium is to the hydrogen is
difficult to determine at this stage.

EARTH RESOURCES
SATELLITE

The satellite to be launched to
study the earth’s resources will add
enormously to the survey abilities
available to investigators of the
environment and ecology. The
ability of the return beam vidicon
camera and the multispectral scan-
ner owes much to the successful
Nimbus operations.

Multispectral techniques, with a
coverage beyond that of the unaided
human eye, can show detail which
cannot be achieved in any other
way. It is possible to distinguish
between fields of oats, sorgham,
wheat and maize. It can be shown
that diseased crops and healthy
crops have a different appearance
not easily detectable at close hand.

Using the scanner cach type of
crop has a different spectral “sig-
nature”. It will also be possible to
chart the movement of fish and
monitor pollution worldwide. To
list the benefits would occupy a
good deal of space if dealt with in
detail.

However, the importance of this
activity is so great that it is justifi-
able to recount some specific items.
Direct benefits are the detection of
forest fires and the advent of locust
storms; observations of ice move-
ments, winter and monsoon con-
ditions in India and Japan. The
study of the hydrologic cycle in
the Santa River basin in Peru, snow
surveys in Norway to assess spring
flooding; soil erosion in Guatemala.

More than 50 scientists from all
over the world will be cooperating
in this venture.

The data from this satellite will
be freely available to all nations.
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Decoding & Driving circuits for filament displays

N LasT month’s article some of the various incan-
I descent filament displays were described. The
discrete character and bar matrix type displays re-
quire different circuits for decoding the binary coded
decimal (B.C.D.) into a form suitable to drive the
display devices. This month some of these circuits
are discussed. in particular those using the now
widely available TTL integrated circuits.

DISCRETE CHARACTER DISPLAYS

The first type of display described in Part 3 last
month was the discrete character type, where a
separate circuit, i.e. an individual bulb, is used for
each character.

"A suitable decoding and driving circuit for this
type of display is shown in Fig. 4.1. The input to
the decoder is in the form of binary coded decimal
and in order to drive the display this must be decoded
into a one out of ten output.

BC.D. INPUT FROM
STORE OR COUNTER

UXILIARY INPUT
?DECIMAL POINT ETC)
3 LOADS

o o o o'0

o+ 5Vec

+5Vee

16] 15] 14] 43§ 12 1

SNT445N

BC.D-TO-DECIMAL
DECODER-DRIVER

WiTH OPEN COLLECTOR
OUTPUTS

B
v+ (T0 suIt
BULB VOLTAGE)

Fig. 4.1. A decoding and driving circuit suitable
for use with a discrete character type display
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This can be uchieved using the SN74145N
integrated circuit. This has ten outputs, only one of
which will be conducting at a time. Thus only the
bulb corresponding to the decimal equivalent of the
B.C.D. input will be illuminated.

If the display device has a decimal point then a
separate circuit  of discrete components will be
necessary. Any transistor which will withstand the
current and voltage rating of the lamp is suitable.

DECODING/DRIVING CIRCUITS FOR
MATRIX DISPLAYS

There is one fundamentul difference between
matrix and discrete character displays: the former
requires a switching system which encodes the basic
number or letter information into a series of on/oft
responses for each part of the matrix, whereas the
latter uses the number or letter information directly
to energise the correct character.

It the original information is in some other coded
form (specifically Binary Coded Decimal. B.C.D.)
then this information must first be decoded to
decimal before being re-encoded in the form to
drive the matrix. Only the decoder is required for
the discrete type.

This decoding/encoding makes the logic of a
seven segment “decoder/driver” i.c. quite complex,
as can be secen from the gate diagram of the SN7447
device, which is part of the TTL Medium Scale
Integration (M.S.1) family, and which is shown in
Fig. 4.2.

This complexity need be of no concern however,
since the widespread use of seven segment indicators
has brought the price of the 7447 down to a very
low value in recent months, making it very competi-
tive on a “decoder plus indicator™ cost comparison
with cold cathode tubes.

THE SN7447 INTEGRATED CIRCUIT

This decoder is typical of a variety of types avail-
able, and is suitable for directly driving the “Atron™
and similar indicators, its ouputs sinking 20mA at
up to 15 volts (the 7446 is selected for use up to
30 volts).

The inputs to this decoder must be in B.C.D. form,
and thus only the numerals 0 to 9 are catered for; the
“invalid” binary codes of 10 to 14 do produce a
display, but it is meaningless. In addition to the four
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B.C.D. inputs and the seven segment drive outputs,
a number of other useful facilities have been
provided.

The “lamp test” input can be grounded through a
gate or switch to force all the segments to “on”,
thus showing up any open circuit filaments, a handy,
and simply arranged facility.

The other input and output are the “Ripple
Blanking Input™ (R.B.I.) and the “Ripple Blanking
Output, or Blanking Input™ (R.B.0.). These two lines

QUTPUTS

1 q

7

&

:
Ty

e

BLANKING
INPUT_OR )
RIPPLE .

BLANKING
OUTPUT Ul

&

LAMP TEST

ci
RIPPLE ]&
BLANKING

Fig. 4.2. The internal logic of the SN7447
integrated circuit. The SN7446 has the same
internal logic but the output drivers can handle
higher voltage
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are used to achieve the leading or trailing edge ripple
suppression of insignificant zeros in multi-digit dis-
plays, giving a much easier to read number.

In addition the R.B.O. can be used as an input to
blank the display, a feature which is often employed
to vary the brightness by switching the indicator on
and off at high speed, the mark-space ratio of this
on/off waveform altering the effective intensity.

ZERO SUPPRESSION

Ripple blanking itself was introduced when deal-
ing with the 74141 decoder/Nixie tube combination
in Part 2, and it i1s a neat little trick to prevent the
display of meaningless zeros in long numbers, e.g.
a six digit display system with a central decimal
point would display 2-8 like this without ripple
blanking:

002-800
but with ripple blanking the display would appear
like this:
2-8
an obvious improvement!

The 74141 system required some quite complex
gating external to the decoder to uchieve ripple
blanking, but with the 7447 seven segment decoder
this gating is inside the device, only wire being
required to make it work in a large display.

Just how easily a sophisticated six digit display can
be made is demonstrated in Fig. 4.3. Here six
Atrons are driven by six 7447s. and the display
incorporates lamp-test, intensity control, and leading
and trailing edge ripple blanking. Only one 5V
supply is required, and the whole thing can be made
very small. an excellent choice for a counter or
voltmeter.

The ripple blanking is not connected for the two
digits on either side of the decimal point: this
improves readability and ensures that all numbers
are displayed as we would write them. e.g. 0005
will be displayed as:

0-005
rather than as:
005

as it would be with all decades connected for
blanking.

Eight seven-segment filament indicators are used
in the P.E. Digital electronic calculator to be
seen next month
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WHOLE NUMBER DIGITS
A

RIPPLE BLANKING
DIRECTION 8

msrant
e e e as

P

__+5v +5v

FRACTIONAL DIGITS
A

r ™\ RIPPLE BLANKING INHIBITED 7 N
FOR THESE INDICATORS

RIPPLE BLANKING
/£~ DIRECTION

Fig. 4.3. A six digit display using Atron devices and
SN7447s. This display has leading and trailing
edge zero suppression and a facility for brightness
control. The inverters must be open collector
(SN7405) type

abecdefg ef g bcdefy abcdefg
RBISN 74478 1/RB0O BI/RBOT BI/RBO| ByRBO RBI
ABCD LT ABCD LT LT ABCD LT
1 11 I TT1
% 0000 00140 0110 %
BCD. I BC.D. [P BCD. 1P
MOST SIGNIFICANT LEAST SIGNIFICANT
DIGIT db d / \ d: DIGIT
1 Ohuwme

VARIABLE MK/SPACE 6
RATIO CONTROLLING I
DISPLAY INTENSITY

EST
4

The intensity control scheme uses an open collec-
tor inverter package (SN7405) as the driver to each
decoder. This is necessary (rather than a common
wire to all decoders) because the R.B.O. is *‘wired-
orR” connected with the intensity modulation.
“Wired-or™ logic was described in Making the Most
of Logic IC's, but those who have not come across
this article, just remember that an open collector
buffer is necessary to use this facility.

DIODE_MATRIX ENCODER OR READ-ONLY MEMORY
DIODE INSERTED FOR QFF SEGMENTS (IS
USES FEWER DIODES THAN AN ON SCHEME)

\

. WILL DISPLAY
d e . g
| B
—Gnd. 7
6 ol
9 X . l
CODE 7 g (v ‘
INPUT - [— 5
IN ANY 3
DESIRED 3 7
0-9 CODE | 1
0R =1 §
SEQUENCE 5 —
“SwTa T (EE )
SN7442N

TP

o

TO INDICATOR SEGMENTS

(OAsWILL SINK 40mA. AT
P TO 30v)

SN7406N 27

b

Fig. 4.4. A custom programmable seven seg-
ment decoder/driver. By suitably placed diodes,
the seven segment display can be made to give
characters not normally available from i.c.
decoder/drivers
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OTHER DECODERS

When discussing formats in Part | it was stated
that a variety of letters and symbols, as well as the
numerals, could be displayed on the seven segment
design, but the 7447 does not help at all, being
intended only to give 0 to 9, so what can be done
to include these other character options? The answer
is a “do-it-yourself” custom decoder, which is not
as complicated as may be expected, and gives a
high degree of flexibility.

A scheme to achieve this is shown in Fig. 44,
where two i.c.s and a number of diodes are arranged
in the form of a “Read Only Memory”™ (R.O.M))
which is programmed by the constructor to give
any desired character out for any particular input,
simply by wiring in diodes.

The R.O.M. is really a decoder/encoder combina-
tion, but it is easier to visualise when described as
a R.OM.

In this circuit a 7442 is used to generate the ten
separate outputs for any of the possible B.C.D.
inputs, and the particular output which s
“addressed” by the input code then “reads” the
particular set of diodes to produce the required
on/off output arrangement. This is inverted and
buffered by a hex power-driver i.c. (with one extra
transistor to make the number up to the required
seven) which drives the indicator directly.

Only three examples of possible coding are shown,
diodes being inserted in the matrix wherever an
“off* segment is required. If a 74154 (four to 16
line) decoder is used instead of the 7442, then the
complete number set can be programmed along with
up to six letters or symbols, handy for those special
applications encountered occasionally.
Light Emitting Diode

Next month: (L.E.D))

Displays
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OUTLOOK FAIR

The first of the great trade baro-
meters, the annual Paris Electronic
Components Exhibition, while not
exactly forecasting sunshine ahead
was nonetheless far less gloomy
than last year's event. The tone
was set by the French themselves
who reported a fortnight before the
opening that the professional
equipment sector of the French
industry showed a 25 per cent
growth in 1971 and an order book
indicating that exports would be
up by no less than 50 per cent.

Prior to the show | had been to
Toulouse to visit the Motorola
semiconductor plant and my per-
sonal impression was that the worst
was over and while nobody was
foolish enough to start counting
their chickens there was a feeling
of renewed buoyancy.
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The impression was reinforced
when | arrived at the Porte de
Versailles exhibition centre in Paris
where 1,000 exhibitors from 25
countries had set up shop. At the
turn of the year it was feared that
only a handful of British companies
would be exhibiting following last
year's depressing show. In the
event the turnout was creditable, a
number of companies having come
in at the last moment.

Factors influencing the late-
comers included Britain's imminent
entry to the Common Market, hopes
{which were later justified) of a
businessman’s Budget in March,
and the realisation that there was a
perceptible but quite genuine up-
turn of trade in the UK and there-
fore they could afford, perhaps, to
appear in Paris after all.

Any exhibitor will tell you that the
Paris Salon is about the costliest
exercise in the year’s publicity
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and  promotional budget—even
with the financial support of the
Department of Trade and Industry.
But many companies still say, what-
ever the expense, that Paris is a
“must”. Plessey, in fact, used Paris
as the key show of the year and
balanced the books by ignoring the
IEA at Olympia. | am told, however,
that Plessey will be back at Olympia
for the 1973 London Components
show.

British instrument manufacturers
made a brave show either on their
own stands or those of their agents.
New instruments using LED's for
ieadout were shown by Marconi
Instruments and Solartron. New
counters were shown by Advance
Electronics, and SE Laboratories
exhibited a 150MHz counter-timer
with eight-decade readout. Other
British companies in the instrument
field were G. and E. Bradley (low
cost counters), Farnell Instruments
(RF signal generators), and Wayne
Kerr {automatic test equipment).

Although Paris attracted about
100 fewer exhibitors this vear it
remains a brilliant, if tiring, exhibi-
tion. Now, having counted the cost,
the salesmen are sweating it out
hoping that the optimism en-
gendered by a brisk enquiry rate
will be justified in terms of orders.

YOU KNOW IT MAKES
SENSE

| have long held the view that
the advance of technology during
the past decade has outpaced
applications. That before a new
development had been fully
exploited there was always some-
thing to take its place and that
development engineers almost auto-
matically specified the newer—and
generally more expensive as well as
less proven—device to its pre-
decessor.

In  Britain we discovered the
virtue of using the devil-you-know
some little while back, a good
example being the electronics in
the Nimrod maritime reconnais-
sance aircraft which, while recog-
nised as being among the most (if
not the most) advanced in the
world from the operational view-
point, was put together largely
from off-the-shelf equipment. Clever
systems engineering gave us a
quick and cost-effective solution to
anti-submarine warfare. Even the
Nimrod airframe is a modified
Comet.

Now, | note that our cousins in
the U.S. are feeling the financial
pinch and following our lead. New
contracts are specifying that cur-
rent state-of-the-art components will
be used as far as possible rather
than exotic third or fourth genera-
tion devices still on the drawing
board. This, of course, is a sad let-
down for the back-room boys who
have made a rich living out of

inventing better and better devices
which not only cost a lot more but
don’t always live up to expecta-
tions.

So worried are the Americans
about escalating R and D costs in
the defence field that an even worse
fate is in store and one that would
have been unthinkable in the U.S.
five years ago. It is actually sug-
gested that Uncle Sam should pur-
chase ready-made defence systems
from Europe. In fact the proposal
is more than a suggestion and the
British Rapier surface-to-air missile
system is just one of the items now
being evaluated and, one hopes,
that is high on the U.S. Department
of Defence shopping list.

This raises new hopes for the
future of the British Clansman
military communication system for
which Racal Electronics recently
announced the first production
orders worth £11 million, divided
£6 million for the British Army and
£5 million for the Iranian Army.
When | asked Racal Chairman and
Managing Director, Ernie Harrison,
if he thought there was much
chance of it being specified for the
U.S. Army he was not too optimistic.
Nonetheless, Clansman is a pro-
duction reality and is recognised as
the best in the world after many
years of development, while the
Americans are only now putting out
tenders for a Clansman-like equip-
ment.

The Americans are clearly
coming round to the idea that
there is no profit in re-inventing the
wheel or, for that matter, Clansman.
They should think again before
spending millions on duplication of
other people’s efforts.

HUMBLE PIE

Those who thought GEC were
out of the semiconductor business
for good, following last year's losses
in the low-cost volume market and
the subsequent closing of the
Witham and Glenrothes plants, may
yet have to eat humble pie. The
custom-built business, based at
Wembley, is gearing up towards a
throughput of 2 million devices a
year and products will include bi-
polars, MOS and thick-film hybrids.
Full use will be made of the
expertise of the famous Hirst
Research Centre plus computer-
aided design (CAD) and advanced
production processes including ion
implantation.

Technical Director and General
Manager of GEC Semiconductors,
Clive Foxell, has a closely-knit team,
a fully integrated facility with every-
thing he needs on hand, some
captive clients within the giant GEC
organisation as well as plenty out-
side and, above all, freedom from
the commercial pressures and
atrocious price structure of the TTL
rat race. We wish him well.
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NEW'!

10 TRANSISTORS.
TRAWLER BAND, VEF AND LOCAL STATIONS AND AIRCRAFT BAND.
Built-in ferrite rod aerial for MW/LAW.
peak short wave and VHY listening.
Aenial and tape record sockets.
transistors pius 3 diodes. B8~ 217 apeaker,
VHF section. Volume/on/off, wave change and tone controls,
with silver blocking. 8ize 8in x ¥in X 4in.

Push-pnll output using 600mW transistois.

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

9 TUNABLE WAVEBANDS, MW1, MW2, LW, SW1, SW2, SW3,

Retractable, chrorae plated telescopie aerial, for
Car
Switched earpiece sochet complete with earpiece. 10
Air spaced ganged tuning condenser with
Attractive case in black

TOTAL BUILDING
COSTS

£8:50

P.P. & INS. 50p

Easy to foliow instructions and diagrams. Parts price list and

with parts).

casy build plans 30p (FREE

ROAMER
EIGHT
Mk. |

NOW WITH§
VARIABLE
TONE
CONTROL

7 TUNABLE WAVEBANDS: MW1, MW2, LW, SW1,
SWe.SW3 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW, Retractable chrome plated tele-
svopic aerial for short wav Push-pull output asing
H00W trg tare. Ca ard tape record sockets

-

Relectivity switch. Nwit carpicce socket complete
with earpicce. N transistors plus 3 diodes 2)
speaker. Air wpaced  ganged  taning candenser

ning, wayve change and tone controls.
Attractive cave in tich chestnut shade with  gald
blocking, Size $in X 71 X din approx. Easy to follow
instructions and diagrams.  Parts price list and easy
build plans 25p (FREE with parts).

P. P. & INS. 4lp

TOTAL
BUILDING COSTS £6'98 (OYERSEAS

Volurie on off, t

WAVEBANDS:

BAND. Extra
medinin wavehand proyvides easier tuning of Radio
Luxembourg, ete.  Bult-in ferrite rod aerial for MW
and LW. Retractable 4 section 24in chrome plated
telescupic aerial for 8W. Rocket for car aerial. Power-
ful push-pull T transistors and 7 dicdes,
inclwling  1nicr R.F. tranxistors. R x 2}
speaker. Air spaced  ganged tuning  condenser.
Volunefon/off, tuning and wave change controls.
Attractive caxe with carrying handle. Nize 9in x 7in X
4in approx. Easy to foliow instructions and diagrams.
Parts price list and easy build plans 15p (FREE with

parts). Earpiece with plug ami switched socket for

private listening, 30p extra,

BOILBING CoSTS £5' 98 '(’65&:5I"‘“s§ e
P. & P. £1)

6 TUNABLE
WAVEBANDS

BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite
rod aerial amd telescopic aerial for short waves.  3in

speaker. R stages 4 transistors and 2 diodes including
micro-alloy  R.F. transistors, ete. Attr ve hlack
case with red grille, dial and black ohs with

polished nctal inserts. Size 9in X 5}in X 2Jin approx.
Easy build plans and parts price list 15p (FREE with
parta). Earpiece with plug and switched socket for

private listening 30p cxtra.
P. P. & INS. 26p

TOTAL
BUILDING COSTS £3'98 (OVERSEAS

e S e

P. & P.£1)
POCKET

FIVE

3 TUNABLE WAVE-

5 TRANSISTORS °
AND 2 DIODES

P. & P.£1)
TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

6 TUNABLE
WAVEBANDS:

Sengitive ferrite rod aerial for MW and LW.
Telescapic aerial for short waves. 3in speaker. 8
improved type transistora plis 3 divden. Attractive
case in black with red grille, dial and black knobs with
polished netal inserts. Size 9in x 3lin x 23in approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
wpeaker. Parts price list and easy build plans 25p
(FREE with parta). Earpiece with plug and switched
socket for private listening 30p extra.

P.P. &INS.31p

TOTA
BUILDING COSTS £4 48 (OVERSEAS

P.&P ) |

BAND.

Slider Switches: 47
Ferrite Rod Aerial:
4+ Tag Boards

tors:
Knobs.

Ideal

ALL PARTS
INCLUDING
CASE AND PLANS

£5:50

BUILD RADIOS, AMPLIFIERS, ETC., FROM
EASY 8STAGE DIAGRAMS. FIVE UNITS
ING MASTER UNIT TO CONSTRUCT, Components
include: Tuning Condenser:

17 Bpeaker: Terminal Btrip
3 Plugs and Bockete: Batte

10 Transistors:

Units once constructed are de-
tachable from Master Unit, enabling
them to be stored for future use.
for
Authorities and all those interested in
radio construction.

BANDS: MW, LW,
¢ TRAWLER BAXD
WITH EXTENDED 3TUNABLE WAVE BANDS: MW, LW AND TRAWLER
¢ MW BAND FOR EASIER TUNING OF LUXEM- BAND. 7 stage o trandistors amd 2 diodes. ferrite
BOURG, ETC. 7 ~tages -5 Uansistors awd 2 diodes, rod aerial, tuning condenser, volume control, fine tone
supersensitive fertite rod aetial, tine tune moving cojt moving coil speaker. Attractive case with red
3 speaker. Attractive biack amd gold case. Nize 5jinx upeaker gille. Size 6}in x 4}in x 1lin. Easy build
sasy bild plans and parts price list pians and parts price list 10p (FREE with parts).
E with yarts). Earpiece with plug and Earpiece with plug and switched socket for private
switehed socket fur private lmtenng 30p extra. listening 30p extra.
¢ lraglrftlimc COSTS £2 2 F°""‘;5IE"“SS e BOILDING COSTS £2 5 {055:5'5'155 .
§ P. &P. 63p) P. & P. 63p)
¢

INCLUD-

2 Volume Controls: 2

| enclose £

Balanced Armature Unit
4 Diodes: Resis-

Capacitors: Three iin

Schools, Educational

P.P.&INS. 31p

(OVERSEAS P. & P. £1) Name

*
% Open 10-1,

FULL
AFTER SALES
SERVICE

Callers side entrance Barratts Shoe Shop

2.30-4.30 Monday-Friday, 9-12 Saturday

Address
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! RADIO EXCHANGE LTD

61 HIGH STREET, BEDFORD.

ROAMER TEN

ROAMER EIGHT
TRANSONA FIVE []
POCKET FIVE

Parts price list and plans for

Tel. 0234 52367

please send items marked I

1 ROAMER SEVEN [
(]  TRANSEIGHT []
ROAMER SIX [
O EDU-KIT O




Il

TANGENTIAL HEATER

Ritently driven by a shaded pole
Mycalex motor. Compact. powerful
and quiet running with aluminiurm
impeller (outiet 53 x 1}). Mains
voltage. PLUS matching heater unit
with spiral element. May be switched
for 500 or 1,000 waits. PRICE ONLY P. & P. 40p

SYNGHRONOUS
AUTO-RESET
PROGESS
TIMER

By LONDEX LIMITED

Type TMP Mk. 2. Brand New and Boved. These well
known timers are already in world-wide ure and are
perfect for Industrial Electronic Timing. Research and
tor all machine conirol timing problems. Repetitive
accuracy better than 0-5% of full scale setting. Two or
more ean be interconnected to give control of a series
i processes, 230/250v. 50Hz, also

available 6011z 15 minutes 1l OUR PRICE
scale, 15 secs. per division. Driven ONLY

by self-starting sync. motor. Con-

tact rating 5 amp at 250+, a.c. In-

corporates solenoid operated clutch

Also, lever actuate micro switches,

Norinal price probably in excess of

£16. Complete with multl-pin con-

neetor as jllustrated,

SEEN THIS ?

This is the only way way we could illustrate this
fabulous item.

the 1amous American fibre-

PLEX glasa copper-clad laminate.

Finest. quality with Woven

Glass base of Epoxy-resin. Excellent mech. and elec.,

conductive properties. Heat Reslstant. Ideal for

P.Cs., etc. THIS I8 A SPECIAL PURCHABE AND

ONLY AVAILABLE WHILE BTOCKS LAST.

Sizes: 127 x 127: 24" x 127 24" x 247 FULL

SHEET 43" x 37" (11 sq. ti.). Single sided copper

with ticknesses of 1/sa”. 3/ee”, '/14” 3/32”, also Double

sided /32", 1/157, 32"

PRICE ONLY £1 per 8. tt. £8 per full sheet.

& P. 250 up to 4 8q. ft.

Over 4 &q. fl. (cut sizes onlv) Post FREE. Full sheets
post hy rail G.B. only £1 one or more sheets.

MICRO-LITES )

Wonderful engineering-——micro tinia

ture incandescent lamp small enough -
to pass through the eye of a needle! / \
1,000's of uses. Will operate from \\
the output of a transistor

Rating: 1-6v. 10-15ma. Bize
44 x I4mm. dia, Leadn
22inm. These fantastic
lamps have a life

expectancy of 1.000 hrs.
OUR PRICE 25
«

per «loz.
Free p. & p.

NEW AND UNUSED

Postal or carriage charges are for Great Britain only,
We welcome orders from established companies.
educational depts., etc. All orders nnder £2-50. cash
with order please.

NDAIR ELEGTRO-TECH) LTD-

FURTHER BULK PURCHASE

SILVANA 0
MAGNETIC SWITCH |

NOW COMPLETE WITH REFERENCE
MAGNET! A magnificently activated switch.
Vacuum sgealed in a glass envelope. Silver
vontacts normally closed, rated 3 amp at
120v. 1% amp at 240v. Size (approx.) 17/,4" long
1 Talia. Ideal for Burglar Alarma, 8ecurity systems.

£2 etc.. and wherever non-mechanical
all

switching is required. New Lower
PROGRAMMER TIMER

Price. Only £2:10 for 12. £8 for 50
BY HONEYWELL

or £15 for 100 complete with magnet.

A bank of 13 micro-awitches are each independently
operated hy 13 pairs of cams which in turn are individu
ally adjustable to give switching periods of zero tn
12 seconds with inflnitely variable combinations. A
mains synchronous motor drives the cam ahaft at 1 rev
per 12 seconds (5 R.P.M.). Dew:gned nriginalty fne
vending machines at a cost of £15-0i

plus. Many applications where c(m-

tinuous mequeénce programmes are

required. such as lighting effects cte

New in original makers cartons. First

class value at £5:75 plus 25p P. & ',

RADIO AMATEUR'S
HANDBOOK 1372

by THE A.R.R.L.

£2-70 Postage 25p.

GUIDE TO PRINTED CIRCUITS by
Gordon }. King. £2:50. Postage 10p.

FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie. £1-80.
Postage 20p.

BASIC DATA PROCESSING. Prepared
by the Bureau of Naval Personnel. £1-50.
Postage [2p.

RADIO, TELEVISION AND AUDIO
TEST INSTRUMENTS by Gordon ).
King. £3:80. Postage 12p.

20 SOLID STATE PROJECTS FOR
THE CAR AND GARAGE by R. M.
Marston. £1-20. Postage 8p.

SERVICING WITH THE OSCILLO-
SCOPE by Gordon ). King. £1-80. Postage
10p.

AUDIO TECHNICIAN’S. BENCH
MANUAL by john Eari. £3. Postage 10p.

RADIO VALVE AND TRANSISTOR
DATA by A. M. Bal]l. 75p. Postage I2p.

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.
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U.H.F. TV AERIALS

SUITABLE FOR COLOUR & MONO-
CHROME RECEPTION

All U.H.F.  aerials

now fitted with

tilting bracket and 4

element reflector.

LOFT MOUNTING

ARRAYS
7 element £2:25. |1 element
£2.75. 14 element £3-25.

18 element £3.75.

WALL MOUNTING c/w WALL ARM
ANDBRACKET. 7element £3-25. || element
£3.75. 14 element £4-25. 18 elemenc £4.75.
CHIMNEY MOUNTING ARRAYS cjw
MAST AND LASHING KIT. 7 element £4.
Il element £4.50. 14 element £4.75, 18
element £5-25.

MAST MOUNTING arrays only 7 element
£2:25. || element £2.75. |4 efemcnt £3:25.
IB element £3-75. Complete assembly ir-
structions with every acrial. LOW LOSS
coaxial cable 9p yd.

KING TELEBOOSTERS from £3-75. LABGEAR
all band V.H.F.—U.H.F.—F.M. radio mains
operated pre-amps £7- 50 State clearly channel
number required on all orders. . on all
aerials 50p accs. 15p. C.W.O. min. C.O.D.
charge 25p.

BBC-ITV-FM AERIALS

BBC (band I} Wall $/D £2. LOFT inverted
‘T £1-25, EXTERNAL 'H’ array only £3.
ITV (band 3) 5 element loft array £2.50,
7 element £3. OMBINED BBC-ITV lefe
| +5 £2.75. | +7 £3-50. WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre-amps from £3-75.

COMBINED U H.F-V.HF. aerials | +5+9 £4,
I+5+14 £4.50, | +7+14 £5, M. RADIO
loft $/D £1. 3 element £3-25. 4 element £3-50.
Standard coaxial plugs 9p. Coaxial cable 5p yd.
QOutlet box 30p. P. & P. all aerials 50p, accs. 30p.
C.W.O. min. C.O.D. charge 25p. Send Sp for
fully illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-41 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884

High quality amplifiers giving 3W/channel
RM With fow distortion (0:2%). The
circuit is designed around the Plessey
Integrated Circuic Type SL403D.

There is a single and a two-tone control
model each designed to accept a crystal
pick up. Giving a frequency response from
50 to ISKHZ with a load of B ohm im-
pedance 3W/channel,

Transformers for above
amplifiers

Single Tone Controls

Dual Tone Controls

£1-25 each
£5-95 each
£7.49 each

LOUDSPEAKER ENCLOSURE
Incorporating 6 x 4in
Fane speaker 10,000
Gauss.  Voice coil
impedarice 8 ohm.
With 6ft of lead.
Teak Vinyl covered
enclosure with slot-
ted Scandinavian
type . front. Size
123 x 73 x 34in. Ideal
for extensjon
speakers. Price,
£3:60 each.

Plessey 1.C.'s Type SL403D complete with
cireuit diagram, £1-25 each

Trade enquiries invited. Post and packing
20p for speakers and amplifiers.

CIRTEC PRINTED CIRCUITS LTD
HIXON INDUSTRIAL ESTATE, HIXON
STAFFORD
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e tiIRsT BBC experimental stercophonic trans-
T missions were broadcast from the Old Vic, in
l.ondon, in 1926 using two medium-wave trans-
mitters. In those days the medium wave band was
not so congested, the power of transmitters was less
and radio reception was possible using compara-
tively simple equipment.

By the late 1930s the position had radically altered
and consideration was being given to ways of
providing interference-free domestic radio services.
In the event, however, it was not until after the
war that any real progress became possible.

MEDIUM WAVE LIMITATIONS

By this time the number of medium wave channels
availuble to the BBC had become insufficient, and
their auality inadeauate, for the satisfuctory national
distribution of three programmes.

Fading, increasing interference from powerful
foreign stations and the necessity for synchronized
working were severely limiting the range of existing
stations, mainly as a consequence of the unsatisfac-
tory working of the Copenhagen Wauvelength Plan
in Europe.

To overcome these difliculties the BBC put
forward a plun to establish a v.h.f. broadcasting
service within the bund allocated for sound broad-
casting in the European Region. The BBC plan was
subjected to a long serics of practical tests both as
regards its feasibility and in respect of the system
of modulation to be used.

As nothing in this world is perfect it wus only
to be expected that snags cxisted, and among these
the most noticeable from the listener’s viewpoint
were likely to be receiver hiss and impulsive inter-
ference such as that produced by motor car ignition
systems.

ADVANTAGES OF F.M.

One result of the tests was that freguency modula-
tion was adopted for the v.h.f. service because its
use resulted in a considerable reduction in both
these forms of noise and interference. It was also
decided to use horizontal polarization throughout.

Propagation conditions in the v.h.f. band differ
considerably from those in the medium and low
frequency bands. Signal strength decreases rapidly
with distance from the transmitter and terrain con-
tours exert a greater influence on signals between
transmitter and receiver; hills cast purtial “shadows™,
similar to optical shudows.
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Fading may occur at times owing to changes in
weather conditions, reflections from  aircraft, and
similar causes depending on the distance from the
transmitter.

It is not possible to give as precise an estimate
of the service area of a v.h.f. station as it is for
one operating on medium waves. Listeners living
in particularly unfavourable positions within a
nominally “first class™ service area may obtain only
second class results, whereas those in geographically
favourable locations outside such an area may still
get a first class service.

Two other matters which could cause deterioration
in reception are interference from stations operating
on the saume frequency, and interference from those
on closely adjacent frequencies.

The first can be reduced to negligible proportions
by carefully siting transmitters using the same
frequencies so as to provide the greatest possible
geographical sepuration between them. The second
can be mitigated by similar action but is also to
some extent dependent on receiver design.

F.M. RECEIVERS

Two essential requirements for a good v.h.f. f.m.
broadcast receiver are (a) that it should be provided
with a limiter uble to operate efficiently at the
minimum field strength for which the receiver is
designed, and (b) that oscillator drift should be
reduced to reasonable limits. This latter point is
inherent in the design of any v.h.f. receciver, but,
with modern circuitry and sometimes the applica-
tion of automatic frequency control it can be
achieved without undue difficulty.

The first requirement is of the greatest importance
because, unless the limiter does become fully opera-
tive the principal advantage of f.m., that of noisec
suppression, is partially or wholly lost.

EXPERIMENTAL STEREO BROADCASTS

The v.h.f. broadcasts by the BBC passed out of
the experimental stuge and became a service, from
the Wrothum station in Kent, in 1955, Within a
year or two, however. stereophony was reaching,
and interesting, & much wider audience through the
medium of stereo recordings and reproducing
equipment and a demand for stereophonic radio
programmes began to assert itself.

A series of experimental transmissions using the
pilot tone system wus inaugurated by the BBC from
Wrothum in 1962, These continued at intervals until,
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on 30 July 1966, the then Postmaster General
authorised the BBC to introduce a limited stereo
service using this system, which had been agreed
as the stereco broadcasting system for the U.S.A.
and certain other European countries.

This system permits the stereo signal to be broad-
cast on a single v.h.f. channel without any significant
increase in bandwidth and provides a satisfactory
mono signil  for listeners using existing v.h.f,
receivers. It also otfers a sterco service comparable
with if not better than that obtainable from good
stereo gramophone records.

ENCODING OF STEREO SIGNALS

Fig. | shows diagrammatically the distribution of
the signals in the transmitted spectrum. including
the 19k Hz pilot tone.

The left plus right (I. + R) section provides for
mono reception by any f.m. receiver and, suitably
combined with the left minus right (. — R) side-
bands and the pilot tone in a multiplex decoder, the
three signals provide a sterco output.

To achieve this modulation the left and right
signals from the microphones— -or the appropriate
outputs from a sterco microphone-—are connected
to a matrixing network from which two new outputs,
the 1. + R and the L — R, are derived. The whole
chain is shown in diagrammatic form in Fig. 2.
The . + R is the cquivalent of the mono signal
but. us only a single transmitter is to be used, the
1. — R signal has also to be conveyed without its
causing any interference to the reception of the
mono signal.

The [. 4+ R signal normally has a frequency range
of about 30Hz to 15kHz and. although the audio
frequency spectrum may be considered to extend
outside this range, receciver design precludes the
reproduction of other frequencies. The L + R signal
is therefore used to modulate the transmitter in a
conventional manner.

To handle the remaining information which must
be sent simultaneously. a very stable 19kHz oscil-
lator is used to generate the pilot tone which is used
as additional modulation for the transmitter for
ultimate recovery and processing in the receiver.

A second output from the oscillator is frequency-
doubled to produce a 38kHz r.f. carrier. This.
together with the I. — R signal, is fed to a sup-
pressed-carrier modulator in which sidebands are
generated whilst the actual carrier is suppressed. The
two sidebands obtiined by this method provide the
third source of modulation for the transmitter.

THE STEREO RECEIVER

At the receiver these well spaced signals will
permit a mono set to reproduce only the . + R,
or audio signal, shown on the left in Fig. I, thus
providing the mono programme. In a stereo receiver,
however, one of two ualternative types of decoder
s present.

In the sum and difference type, shown in the
diagram Fig. 3. the received f.m. signal is fed to three
filters. The first, being tuned to pass only audio
frequencies, rejects all but the I. 4+ R signal. The
second accepts only frequencies above 23kHz and
thus rejects the L + R signal and the [9kHz pilot
tone, but passes the L — R sidebands.

The final filter, being sharply tuned to 19kHz,
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rejects all but the pilot tone. The pilot tone is passed
through a frequency doubler whose output is fed,
together with the 1. — R sideband signals into a
demodulator at the output of which the L — R
signal is recovered.

The L — R and L + R signals then pass into a
matrix network from which the original L and R
signals are reproduced. This decoding system is, in
essence, a reversal of the transmitting arrangements
but it suffers from the disadvantage that each of the
filters delays the signal by a different amount thus
necessitating the inclusion of phase-correcting net-
works to re-establish the correct phase relationship
between them prior to reproduction. This entails
added complication and cost.

38kHz
SUPPRESSED
CARRIER

L-k

L-R
LOWER
SIDEBAND
2370 37-97kHr

UPPER
SIDEBAND
38-03 TO 53kHz

I [
30kHz 60kHz

Fig. 1. Diagram showing the various components
of the modulation of an f.m. stereo transmission.
The signal bands are spaced for clarity; their
positions on the frequency scale are only
approximate
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19khe FREQUENCY L supprgssen
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HODULATOR
19kHz PILOT TONE

Fig. 2. Block diagram showing the method of modu-
lating an f.m. transmitter with a multiplex stereo signal
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Fig. 3. Block diagram of a sum and difference type
stereo decoder

Practical Elecironics  June 1972



SWITCHING DECODER

The second type of decoder, the switching decoder,
was developed to overcome the disadvantage inherent
in the sum and difference type. It is shown in
schematic form in Fig. 4.

The 19kHz pilot tone is aguain extracted using a
suitable filter and is frequency doubled as before
to produce the 38kHz sub-carrier. This is fed to
two demodulator units in which it is used as a
switching signal to direct the entire output alter-
nately to the left- or right-hand channel.

The v.h.f. transmissions certainly provide the best
quality reception of sound radio available in the
U.K. Interference from foreign stations is virtually
eliminated and the f.m. system provides a much
wider frequency range than is possible on the a.m.
services on medium wave. Radio 3 also offers the
stereo service over a wide arca of the country as
shown in Fig. S,

L+R,L-R SIDEBANDS - L
™ AND PILOT TONE - OUTPUT
RECEWVER | DEMODULATOR }———

—JSBKHI

: R
QUTPUT
:;';THE,R DEMODULATOR}——o
19 kHz2
TONE FREQUENCY —
DOUBLER

Fig. 4. Block diagram of a switching type stereo
decoder

Fraquencies — MHz

Brighton 923 Scarborough

Holme Moss 9156

Kendal 90-9
Morecambe Bay 922
Northampton 911
Oxtord 917
Rowridge 907
Scarborough 921
Sheffield 921
Sutton Coidfield 905
Swingate 92:4

Wratham 91-3

& A
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Norjyhampl
N 5

3 <
[ ity
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. \‘n,,
- Wrotham

U

Main station @
Relay staton &

Fig. 5. The present area served by Radio 3 stereo-
phonic transmissions. Good stereo reception should be
obtainable over most of the area indicated by the
unshaded part of the map, but the receiving aerial
requirements are far more critical than those for
monophonic reception
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V.H.F. AERIALS

If, however, full advantage is to be tuken of the
improved reception which the service offers it is
essential that a suitable uerial be used.

V.h.f. aerials are directional and thus the signal
strength received depends upon the position of the
acrial in relation to the direction of the transmitter.
Freedom from interference und noise in a v.h.f.
receiver depends partly on the strength of signal
delivered to the receiver which. in turn, is dependent
on the aerial.

The better the aerial the better the reception and
the greater the freedom from noise.

This is particularly important when stereo pro-
grammes are being broadcast, as the slight reduction
in the mono service area due to the fact that a small
proportion—9 per cent to be exact—of the permis-
sible deviation available for the f.m. transmitter is
used to carry the I19kHz pilot tone; also some of
the programme is carried in the supersonic part of
the spectrum around 38kHz.

The only effect this is likely to have on a mono
receiver is to make it slightly more susceptible to
background noise. particularly motor car ignition
noise if the receiver is located near a busy road.
Tests have shown., however, that in nearly every
case where such degradation was perceptible, it
could be cured by the use of a more efficient aerial.

STEREO SIGNAL TO NOISE RATIO

A situation similar to that described above also
exists when o stereo receiver is used, but there is
an additional, inherent. reason for some worsening
of the signal to noise ratio. The mono receiver is
concerned purely with noise occurring within the
frequency range 30Hz to [5kHz. whereas the stereo
receiver must receive frequencies up to 53kHz. and
thus any additional noise in this part of the spectrum.
together with any intermodulation products falling
within the audible range. will cause some degrada-
tion of the reproduced sound.

Some amelioration of these undesirable features
can be achieved by suituble decoder design but, once
again, practical experience hus shown that very
considerable improvement in the stereco reception
at a given location is almost always possible by
using a more eflicient acrial to provide a higher
input to the receiver.

From the foregoing it will be seen that. given a
satisfactory receiver and a reasonable signul strength
probably the most important single factor affecting
v.h.f. reception in either mono or stereo is the use
of a reully efficient acrial to deliver the signal to
the set. So important does the BBC consider the
question of uerials that it has produced u leaflet
entitled  V.H.F. Receiving Aerials which can be
obtained on request.

ADJACENT CHANNEL INTERFERENCE

In certain areas there is also the question of
adjacent channel interference to be considered when
receiving a sterco broadcast. Such interference can
be caused by stations separated in some cases by
only 200kHz. Under these circumstances the fifth
harmonic  of the 38kHz sub-currier—190kHz—
produces a difference frequency of 10kHz which is
cuarrying both amplitude and frequency modulation.

This in turn gives rise to whistles or warbles, often
referred to as “birdies™. The insertion of a low pass
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filter between the discriminator and decoder to
remove the 190kHz component prevents this undesir-
able effect. The filter should be designed to pass
only those frequencies below about 70kHz.

23JKHZ PILOT TONE

On page 311 of the April 1972 issue it is stated
that the BBC “have the unfortunate habit of putting
a 23kHz pilot tone on top of mono programmes”
and it may be of some interest to outline the reason
for this tone.

Continuity monitoring of frequency-modulated
transmissions over radio paths is the purpose of
this low-level pilot tone. Originally the frequency
used was 20kHz but, with the introduction of the
stereo service, it was changed to 23kHz to prevent
any mis-switching of stereo receivers.

The tone is injected into the audio system at a
transmitting station at a level of —30 dB with
reference to zero level and produces approximately
4:5kHZ deviation at the transmitter output.

At the receiving station it is detected by a receiver,
filtered out and used to start up or close down
transmitters, or to change from one programme
source to another.

If the tone is to be used on the next radio path
it is removed from the programme by a low-pass
filter and tone from a local oscillator substituted
prior to re-transmission. Some systems rely on
detecting the main station carrier to start or close
down relay transmitters. These, however, suffer from
the disadvantage that it is possible for noise to
produce sufficient output from the receiver after the
main station has shut down for the relay to remain
switched on.

LISTENING TO STEREO

For best stereophonic listening the two loud-
speakers should ideally be spaced 6 to 12 feet apart
and the listener should sit at a point which is equi-
distant from them and preferably not closer to them
than their distance apart.

The programme announcements will usually be
made from a central position and the receiver should
be adjusted using the balance control, if fitted, so
that the speaker’'s voice appears to come from a
point midway between the loudspeakers.

The acoustics of the listening room will affect the
results and different listening and loudspeaker posi-
tions should be tried to obtain the best result.

SERVICE AREA

At present the stereophonic transmissions are
available to listeners within the service areas of the
BBC’s v.h.f. transmitting stations at Wrotham, Row-
ridge, Sutton Coldfield, Holme Moss and Swingate
and of the following relay stations: Brighton,
Oxford, Northampton, Sheffield, Scarborough,
Morecambe Bay and Kendal, and the approximate
area of the U.K. in which they can be received is
shown in Fig. 5.

Stereophonic programmes are available in these
areas on v.h.f. Radio 3 and are marked in Radio
Times by a special “S™ symbol. The emphasis is
mainly on music, because this type of programme
derives the greatest benefit from stereophonic
reproduction.

Equipment is being installed to enable the number
of stereophonic programmes in Radio 3 to be
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increased. The BBC would like to extend stereophony
throughout the country and to more than one of the
radio services and it is hoped that the necessary
finance can soon be found to bring this worthwhile
improvement to the listener. In the meantime it is
planning to expand its stereo service considerably
during the next few years. The extension beyond
the present Radio 3 service will take place in three
phases.

EXTENSION OF STEREO SERVICE

First the installation of stereo origination facilities
for Radio 2 (with Radio 1) and Radio 4. This has
called for a major re-equipment programme involv-
ing modifications to the continuity suites and central
control equipment in London as well as a consider-
able increase throughout the United Kingdom in
the number of tape machines, gramophone desks,
studios and outside broadcast units equipped for
stereo.

This phase is already in progress, and it is expected
that it wil] be possible to originate a major propor-
tion of stereo programmes on Radio 2 by the end
of 1972, and also to make possible the transmission
of some stereo programmes on Radio 4. Further
increases in stereo capability will continue during the
succeeding years.

PULSE CODE MODULATION

The second phase concerns the extension of Radio
2 and Radio 4 stereo to those transmitters already
radiating Radio 3 in stereo. For this a new system
of super high frequency (s.h.f.) radio links is planned,
using pulse code modulation (PCM).

The PCM system to be used on the s.h.f. radio
links has been developed by the BBC. It will carry
ten audio circuits. Each stereo programme will use
two circuits, for the L and R channels, and the
stereo coding will be carried out at each main trans-
mitting station.

The PCM system will provide improved quality
in respect of both audio bandwidth and signal-to-
noise ratio, from which mono as well as stereo
listeners will benefit. It thus forms part of the BBC's
plan to improve still further the quality of its v.h.f.
transmissions throughout the country.

It is expected that the three-network service, which
involves the construction of several new radio link
sites on the main route, will be available in the
London area and the Midlands by the end of 1972
and in the North of England during 1973. Rowridge,
serving central southern England, will be included
in this phase and a full stereo service from Belmont,
serving Lincolnshire, will follow the extension to the
North of England.

THIRD PHASE

The third phase of the plan is the extension of
the three network stereo service northwards to
Central Scotland and westwards to the Bristol Chan-
nel area. The Post Office Corporation and the BBC
are working towards this phase which it is expected
will start in 1974,
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand

4-SPEED RECORD PLAYER BARGAINS
Mains models, All brand new in maker's packing,
LATEST B.S.R. C109/C120 4-SPEED AUTOCHANGER.
With latest mono conipatible cartridge £8-97. Carr. 50p.
With atereo cartridge £7-97. Carr. 50p.
LATEST GARRARD MODELS. §.A.E. for Latest Prices!

new |} ]
throughout. 5 silicon
transistors  pluns 2
power output transis-
tors in push-pull. Fult
wave rectification.
Output approx. 13W
r.m.s. into 8 ohm.
Frequency response
12Hz—30KHz + 3db.
Fully integrated pre-
amplifier stage with
geparate Volume, Bass boost and Treble cut controls,
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall size
3in high x Bin wide X 74in deep. A.C. 200/230V.

PRICE £10-50 *.,;."
DE LUXE STEREO AMPLIFIER
. N> mains

Ac.

200-240 volts.
Using heavy
duty fully
isolated
mains trans-
former with
full wave
rectification

= ﬁi ‘>, giving ade-
“( — —“) quate smoothing
N with negligible hum.
Valve line up:—2«
LECL86  Triode Pcntodes.
1 EZB80 as rectificr. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate “'balance’’ control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300u1/v for fuli peak output of 4 watts per channel
(8 watts mono), into 3 ohmn speakers. TFull negative
feedback in a carefully calculated circuit, allows high
volume levels to bhe used with wuegligible distortion.
Supplied complete with knobs, chassis gize 1lin, w x 4in. x.
Overall height including vaives 5in. Ready built and
tested to a high standard. Price £8-82, . & P. 43p.

ﬁ

SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Transistor F.M. tuner head withtwin A.M. Gang
incorporated. Beautifully engineered with precision geared
reduction diive. .M. R.F. Transistor, oscillator/Mixer
and first I.F. stage (10.7 Mc/s output) with optional AFC
connection. Built on printed cireunit
panel and fully scieened. Extremely
stable over range 88-108 Mc/s. Brand
new and pre-aligned. Sjze 2§in H. x
13in W, x 2iin D. For 6V D.C. @
2.8mA. AM. Gang fitted with trim-
y mers which can be connected to
standard A.M. aerial and oscillator
circuits if required. LIMITED
NUMBER. Only 2225 post free.
Connection de‘ails supplied.

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For TO3, complete with mica’s and bushe«. Size 2}in X
3in approx. 26p pair. P. & P, op.

HIGH GRADE COPPER LAMINATE BOARDS
Bin X Bin X %in. FIVE for §0p, P. & P.13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled aml rotated in any direction. 6 section Lacquered
B'rass. Extends fromn 6in. to approx. 22}in.  Maximuin
diameter }in. 2§p each. P. & P.5p.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
«ary combinations: 0-3-10-15: 30-35-40-60V  half
wave at 1 amp or 10-0-10, 20-0- 30-0-30V, at 2 anips
full wave. 8ize 3inL  3}inW x 3inD. Price £1-75.
P. & P.30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. 8ec. 9-0-9 at 500mA. 70p. P. & P. 13p.
200/240V. Hec. 12-0-12 at 1 amp. 88p. P. & P. 13p.
00/240V. Sec. 10-0-10 at 2 amp. £1-38. P. & P. 30p.

4 AMP BATTERY CHARGER TRANSFORMER

Brand new. For 6 or 12V. 240V Primary. Secondary
volts r.m.a. off load 10 and 16-5\'.  Overall size approx.
23in X 2}in X 3in. Weight 3lb. Limited number at
£1-36. P. & P. 35p.

HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES
A must for servicemen and home constructors.
Including many 1000's of British, U.8.A., European
and Japanese transistors. ONLY 40p. Post 5p.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge “‘Colorcoat”
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2023TC, 2300, 3000, 3300, 5100,
P23 11 and I11, SL63B, AT60, etc, or B.8.R. C109,
A21, ete.  Choice of black leatherette or teak grain
finish. Size 12lin x 14}in x 3}in high (approx. 7}in
high, ineluding rigid smoked acrylic cover). Price £5 5
P. & P. 60p.

LATEST ACOS GP91/18C Mono Compatible Cartridge with
tfo stylus for LP/EP/78. Universal mounting bracket.
£1:50. P. & P. 8.

SONOTONE §TAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylns. Diarnond Stereo LP and Rapphire 78. ONLY
£2-50. P. & P. 10p. Also available fitted with twin
Diamond T/O stylua for Stereo LP. £3. P. & P. 10p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. £1-83, P. & P. 10p.

LATEST RONETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono egnipment.
£1-50. P. & P, 10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier eniploying heavy
duty double wound mains transformer, ECC83, ELS84.
and rectifier. 8eparate Bass, Treble and Volunie controls.
Coniplete with output transforiner matched for 3 ohm
epeaker. Size 7in. w. - 3d. < 6h. Ready built and tested.
PRICE £375. P. & P. 40p. ALSO AVAILABLE
mounted on boeard with output transformer and speaker
ready to fit cabinet below. PRICE £4-88. P. & P. 50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 14} - 12in., clearance 2in. below,
5}in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
8P25). Size 18x |5 x8in. PRICE 24'75. P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with nost
attractive Tygan-Vynair front. Size 161in high
x10}in widev 5}” deep. Fitted with E.M.L
Ceramic Magnet 13in» 8in bass unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 obm impedance.

Our Price £8'40 Carr. 63p.

CABINET AVAILABLE BEPARATELY
24:50. Carr. 80p.
Also available in 8 ohm with EMI 13in x Rin. bass
speaker with parasitic tweeter. 26-50, Carr. 65p.

LOUDSPEAKER BARGAINS

5in 3 ohm 21-08, P. & P.15p.7 X 4in 3 ohm £1-15, P. & P.
20p. 10 X 6in 3 or 13 ohn £1-80, P. & P. 30p. E.M.LL
8x 5in 3 ohm with high flux magnet £21-62, P. & P. 20p.
E.M.I 13! x 8in 8 ohm with high flux ceramic magnet
£2-10 (15 chm 22-26). P. & P. 30p. EXM.L. 13 x8in, 3 or
8 or 15 ohm with two inbuilt tweeters and crossover net-
work 24'20. P, & P. 30p. E.M.I. 13" © 8" twin cone
(parastatic tweeter) 8 ohm 22-2§. P. & P, 30p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 13 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £8:85.
Guitar models: 25w £6:-50, 35w £8-50. P. & P. 38p each.
E.M.L3!in BEAVY DUTY TWEETERS. Powerful ceramie
magnet. Availablein 3, 8or 15 ohm §8peach. P. & P. 13p.

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 ohm, £2:20. P. & P_30p.
35 ohm SPEAKERS 3*. ONLY 63p. P. & P. 13p.
«POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 11%7in x 14 3in x 1§in  deep. Weight 190z,
Power handling 20W r.ams. (40W peak). lmpedance
8 ohmn only. Response 40Hz-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without hafile. Send 8.A.E. for full details. Only
£5-76 each. P. & P.23p. )
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually £1°75 yd., our price 75p yd.
iength. P. & P.15p (min. 1 yd.). S.A.E. for saniples.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
£2-95. P. & P. L3p.

HIGH IMPEDANCE CRYSTAL STICK MIKES.
PRICE £1-05. P. & P. 8p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or Irom H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation slze 13 x 1}~ {in.
Brand new — complete with instructions. Price
88p. P.& P.13p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100uA for balance or tuning. Approx. size lin lin
fin. Limited number 76p. P. & P. 10p.

OUR

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

MODEL WITH

NEW FURTHER IMPROVED

G T AND INCORPORATING
LITY READY DRILLED FI 2
PRINTED CIRCUIT BOARD WITH
ENT IDENTIFICATION CLEARLY

HIGH QU
GLA>

COMP
MARKED
STRUCTION

FOR EVEN EASIER CON

A really first-class Hi-Fi Sterco Amplifier Kit. Uses
14 transistors including Silicon Transistors 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 suit magnetic cartridge—instructions
included),” Output stage for any speakers from 5 to 15
ohme. Compact design, all parts supplied including
drilled metal work, high quaiity ready drilled flbre
glass printed circuit board, amart brushed anodised
aluninium front panel with matching knobs, wire, solder,
nuts, bolts- no extras to buy. Simple step by step
instructions cnable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.o.8. per channel into 5 ohins. Frequency response -+ 3dB
12-30,000Hz. Senaltivity better than 80m\V into 1IMQ.
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 87 deep
. 217 high.
Fully detailed 7-page construction manual and paits list
free with kit or send 18p plug large $.A.E.
PRICES AMPLIFIER KIT, £210-50 P. & T. 15p.
(Magnetic input components 30p extra)
POWER PACK KIT, P. & P.30p.
CABINET, 23 P.& P 30p.
(Post Free if all units purchascd at sanie time). Full after
sales service. Also available ready bullt and tested,
£20-50. Post Free.
Note: The above amplifier is suitable for feeding two
mono sources into inputs (e.g. mike, radio, twin record
decks, ete.) and will then provide mixing and fading
Sacilities for medium powered Hi- Fi Discotheque use, ele.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Desigued for IE-Fi reprodue-
tion of rcconds. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7hin w.  4in.d. %
43in. b. Incorporates ECC83,
EL84, 13Z80 1alves. Heavy
duty, double wound mainas
.| transformer and output trans-
tormer matched for 3 ohm

Separite volume control and now with improved
ange tone coutrols giving bass and treble lift and
Negative feedback line. Output 4} watts. Front
can be detached and leads extended for remote

panel
mounting of controls. Complete with knobs, valves, etc.,

wired and tested for only £24-75. P. & P, 35p.

HSL “FOUR” AMPLIFIER KIT. Siniiar in appearance to
H.AZ24 above but employs entirely different and advanced
circuitry.  Complete set of parts, etc. £3-98, P. & P. 40p.

e e et e et e e e e s
HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fuily
isolated maina transformer. rectifier and ECL82 triode
pentocle vaive as audio amplifier and power output stage.
TIinpedance 3 ohws. QOutput approx. 3-3 watts. Volume
and tone controls. (‘hassis size only 7in. wide ~ 3in. deep -

6in. high overall. AC mains 200/240V, Supplied absolutely
Brand New, completely wired and tested with good

quality output tranefornier.
OUR ROCK BOTTO! £2.75 P.&P.
BARGAIN PRICE 35p
e e

10/14 WATT HI-FI AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS1s in push-pull.
Super reproduction
of both mugic and
speech, with negli.
gible hum. Heparate
inputs for mike and
gram allow records
and announceinents
to follow each other  —
Fully shrouded section wound output transformer to
match 3-15Q speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good 1ift and cut. Valve line-up 2 KL84s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction booklet 13p (Free with
parts). All parts sold separately. ONLY £27-97.F. & P. 55p.

Open 9-5.30 Monday
{o Saturday
Early closing Wed. 1 p.m.

A fetw minules from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.I19 Te1. 01-540 3925
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE MOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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YATES ELECTRONICS

(FLITWICK) LTD.

RESISTORS
W Iskra high stability carbon film—very low noise—capless construction.
W Mullard CR25 carbon film—very small body size 7'5 x 2:Smm. 4W
Erie wire wound. W 2% ELECTROSIL TRS

Power Values Price

watts  Tolerance Range available =99 100 +
4 5% 470-22MQ E24 1-0p 0-8p
1 10% 33Ma-I0MQ El2 1-0p 08p
E 2% 10Q-1MQ EI2 35p 3p
+ 10% 19- 390 EI2 1.0p 0-8p
T 5% 470-1Mq El2 1-0p 0-8p
4 10% 19-10Q El2 6p 5.5p

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
E12 pack 325 resistors £2.40, E24 pack 650 resistors £4-70,

POTENTIOMETERS

Carbon track 5kQ to 2MQ, log.or linear (log WV, lin +W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

ELSTOW STORAGE DEPOT,
KEMPSTON HARDWICK,
BEDFORD

C.W.Q. PLEASE, POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
S5p stamp appreciated.

10% DISCOUNT TO ALL CALLERS ON SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0:0047uF, 2ip.
0-0f5uF, 0-022F, 0-033uF, 3p. 0-047.F, 0-068uF, 0-1uF, 4p. 0-15uF, 6p. 0-22uF, 7ip.
caah i S

- 001F, 0-015uF, 0:022uF, 0-033uF, 0-047uF, 0-0684F, 3p. O-1uF 34p. O-15uF 44p.
0-22iF, 5p. 0-33uF, 6p. 0-47uF, 7ip. 0-68uF, t1p. |-OuF, I13p.
MULLARD POLYESTER CAPACITORS €280 SERIES
250V P.C. mounting: 0-0luF, 0-015uF, 0-0224F, 3p.  0-033uF, 0-047uF, 0-068uF,

3ip. 0 1uF, 4p. 0-154F, 0-22uF, 5p. 0-33uF, 63p. 0-47uF, Byp. 0-68.F, H1p. |-0uF. 3p,
AL RV P uF, 61p. uF, 8ip. n P N [

0-00684F, 0-01uF,

5,
4p.

MYLAR FILM CAPACITORS |00V
0:001uF, 0-002uF, 0-005uF, 0-01uF, 002uF,
2ip. 0:04uF, 0-05uF, 0-068i:F, O-1uF, 34p.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES

(uFIV) 10/2:5, 40/2'5, 80/2'5, 160/2'5, 320/2'5, 500/2-5, 8/4, 32/4, 64/4,
400/4, 6:4/6:4, 25/6-4, 50/6-4, 100/6-4, 200/6-4, 320/64, 4]10, 16/10,32/10, 64/10, 125/10,
200/10, 2:5/16, 10/16, 20/16, 40/16, 80/16, 125/16, 1-6/25, 6-4/25, 12:5/25, 25/25, 50/25,
80/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40, 0-64/64, 2:5/64, 5/64, 10/64, 20/64, 32/64.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 500Q and decades to 5MQ.
mounting (0-1 matrix).

Sub-miniature 0-1W, Sp each. Miniature 0:25W, 6p each.

Horizontal or vertical P.C.

SEMICONDUCTORS

AClI07 15p BCIOB 10p BFYS2 22p OC7I 12p  IN4006 12p
ACiI26 12p BCI09 l0op BYI27 12p OC72 12p  1N4007 12p|
ACI27 12p | BCI47 13p | BZYIO 120p OCS8I 12p  2N2926R  9p|
ACI28 12p BCI48 I3p I BZYI3 120p CB2 12p  2N29260  9p|
ACI3l 12p BCI49 1(3p | OABS 7p OCB2D 12p  2N2926Y 9p|
ADi40 50p | BCIS7 (4p | OA90 5p ORPI2 50p 2N2926G 10p
AFl14 20p BCIS8 (4p | OA9I 5p | IN40OI 6p 2N3055  60p)
AFIIS 20p | BCIS9 14p OA202 7p  1N4002 10p  2N3702 13p
AFHI6 20p | BCI79 32p OC26 45p  1N4003 10p 2N3703 Ip
AFII7  20p ‘ BFY50 22p C44 12p IN4004 10p  2N3707 13p]
BCI0O7 10p | BFYSI 22p OC45 12p IN4005 12p 2N3711 i0p
ZENER DIODES LINEAR I.C.'s (D.I.L) DIL Socket 14
400mW 5%, 3-3V to 30V, I5p. 709 50p 74!, 50p and 16 pin. 16p

710 50p 748, 50p

BRUSHED ALUMINIUM PANELS
12in x 6in=28p; 12in x 2%in = 10p; 9in x 2in = 7p.

ELECTROLYTIC CAPACITORS —MULLARD C437

100/40, 160/25, 250/16, 400/10, 640/6-4, B0O/4, 1000/25, 9p. 100/64, 160/40, 250/25,
400/16, 640/10, 1000/6-4, 1250/4, 1600/2-5, I2p. 160/64, 250/40, 400725, 640/16, 1000/10,
1600/6-4, 2000/4, 2500/2-5, I5p. 250/64, 400/40, 640/25, 1000/16, 1600/10, 2500/6-4,
3200/4, 4000/2:5, 18p.

ELECTROLYTIC CAPACITORS Miniature P.C. mounting 5p each.
(uF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.
VEROBOARD \ " JACK PLUGS AND SOCKETS
0 0 Standard screened 18p 2-5mm insulated 8p

2432 22p 16p | Standard insulated 12p  3-5Smm insulated 8p
235 24p 24p | Stereo screened 35p 3-5mm screened 13p
g% x g.‘ %‘;: %;: gxandard sz:ket I5p  2:-5mm socket 8p
173 75p 57%p tereo socket I8p  3:5mm socket 8p
17 =33 . 100p 78p D.I.N. PLUGS AND SOCKETS

17 »5 (plain) — 82p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin

17~ 32 {plain) — 60p | Plug 12p. Socket 8p.

|7‘ ~ 23 (plain) — 42p | 4 way screened cable, I5p/metre.

24 x5 (plain) — 12p | 6 way]screened cable 22p/metre .

2% x 3% {plain) — Ip
Pin insertion tool 52p 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p | 9V mains power supply. Same size as PP9 battery.

UHF-AERIALS

Suitable for colour and monochrome reception.
PLANAR folded dipoles + MESH reflectors

== e =
e rCccccccrcccee
eI I I T T T I T
ILLUSTRATED UHF.50
Aerial Arrays designed for fringe area reception UHF,50 £3-90
UHF,18 £2-60
Without alochrome process for
loft/window sill mounting UHF,10 £1-95
chm Bkt & 5° angled mast C€,5 £1-50
wall Bkt & 5° angled mast W.,5 £1-00

(Available by mail arder only when ordering UHF.50-UHF.18 or FM Aerials)
VHF/FM AERIALS

Aerial Array single-dipole B,21 £1-30
Aerial Array dipole-reflector B,22 f1-65
CAR-AERIALS
Wing mounting spring Aerial 3-section extends to 481~ A,6 f1-60
Motorised electric Aerial complete with details &
switch. 12V poss or neg. 5-section extends to 407 A,7 £6-00

PRE-AMPLIFIERS

Suitable for colour and monochrome. freq coverage 40-860 MHZ-14d8 Gain
Weather proof Pre-Amplifier T1 £5-25
240V.A.C. Power Unit T1/PU  £4-25

Low-Loss co-axial cable sold in multiples of § meters at 40p, nylon cable clips
per 100 at 30p. Aerial switches at 90p Co-axial plugs at 8p.
P & P. UHF & VHF/FM Aerials 50p, Car Aerials-Amps & cable etc., 25p,
When ordering UHF Aerials, please state channel combination
or transmitter location. S.A.E. with enquiries please.
Terms P.0[Cheque with order. U.K. Mainland only.

AVEE (COMMUNICATIONS) LTD
Dept P.E.1. 96a Plains Avenue, Maidstone, Kent
Telephone Maidstone 56962

PRINTED CIRCUIT KIT

BUILD 50 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from yoor SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}inx 2§in. (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (3) Resist Solvent.
(8) E 7y Cl {8) 18-page Booklet Printed Circuits for Amatrurs.

D
(%) 2 Miniature Radio Dials 8W/MW/LW. Also free with each kit: (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 50 TRANSISTORISED PROJECTS.
A very comprehensive aelection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published for
including 10 new circulta,

the first time,
EXPERIMENTER'S

PRINTED CIRCUIT KIT
60p

Postage & Pack, 10p (UK)
Commonwealth:
SURFACE MAIL I5p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal et with voltage-quadrupler detector.
(3) Cryatal 8et with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier.
(8) Carrier Power Conversion Receiver. (6) Split-Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The amallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the “'Triflexon’ circuit. Let us know
it you know of a smaller design published anywhere. (10) Postage Stamp Radio.
8lze only 1-62in X 0-951n x 0-25in. (11) Wristwatch Radie 1-15in X 0-80in X 0-55in. a2
Ring Radio 0-70in X 0-70in x 0-55in. (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (168) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-8eeking Animal,
Guided Missile. (20) Perpetual Motion Machine. {21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Bignal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Sterec Push-Pull Amplifier. (36) Light-Beam Telephone
""Photophone”. (37) Light-Beam Transmitter. (38) 8ilent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. Plus 10 Photoelectric
Circuits, Simple Alarms, Long Range Alarms, Projector Modulators, ctc.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send a S.4.E. for full details and o brief deseription of all kits and Projeets.
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1 c. GEMING

J[ERED
TUNER

PART THREE
BY D.S.GIBBS & LM.SHAW

THIS 1s the final article describing the printed
circuit bourd assembly. cord drive. and setting
up procedure.

COILS

Coil L2 is available as a ready made unit. but .1
has to be specially wound by the constructor on
a Neosid NS/E3 former. Wind 17 turns of 30 s.w.g.
enamelled wire neatly on to this former and solder
the ends to the pins shown in Fig. 21. The winding
should be secured with a smear of polystyrene model
cement or a single layer of coloured adhesive tape.
to ensure that the tuning of the coil remains stable.

Now apply a little polystyrene cement to the
bottom of the coil former and slip the ferrite sleeve
over the coil. Then apply a duab of polystyrene
cement to the top of the coil former and push on the
polythene clamp ring. Leave for 30 minutes to dry
and then screw in the ferrite core until the top of
the core just protrudes from the top of the coil
former. Finally, carefully solder the 47pF tuning
capacitor (C16) in place.

It is very important to handle the ferrite colil
former for L1 with great care, as it is very fragile,
and any damage could alter the properties of the
complete assembly.

PRINTED CIRCUIT BOARD

Most of the components are mounted on a single
glass fibre printed circuit board. The conductor pat-
tern of this is shown in Fig. 22 and the component
layout in Fig. 23. If you do not purchase a ready
drilled p.c.b. you will need a No. 60 drill for com-
ponent and i.c. leads; a No. 46 drill for the turret
tags. Solder the tags to the copper before any of the
components are inserted.

The wiring of the board is self-expluanatory but
the following sequence is preferable, and will mini-
mise the risk of damage to the integrated circuits and
the tuner head.

Insert and solder all the resistors except R14, and
then all the capacitors. Mount the two coils. The
semiconductor devices can now be inserted, but
before doing so rnake sure that the soldering iron is
earthed and that the circuit board is completely
“floating” above earth (for example, placed on an
insulated table top).
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1. Carefully wind on 17 turns of 30 s.w.g. Cement
enamelled wire and solder to the pins yd

= jpvly topeor shown. Secure the winding with a smear
1 == mear of cement of polystyrene cement or a single layer 3
= of adhesive tape. Handle the former
very carefully or it will break
2. Apply a little polystyrene cement to
the bottom of the coil former and slip li
the ferrite sleeve over the coil
3. Apply a dab of polystyrene cement to
the top of the coil former and push on
the polythene clamp ring. Leave for 30
minutes to dry
4. Screw in the ferrite core until it just
protrudes from the top of the coil former.
Use a trimming tool, a screwdriver may 4
2 Cement break the core. Carefully solder the tun-
ing capacitor in place as shown

5. Insert in the printed circuit board,
together with the screening can Solder

Fig. 21. Construction of L1

Fig. 22. The printed circuit
board, copper side (full size)

Fig. 23 (top right). The com-
ponents assembled on the
printed circuit board

FURTHER NOTES

Some readers have informed us that
they have had cases of the ZTX550
(TR12) blowing up.

The authors have investigated this
and have been unable to duplicate
the fault, even when operating the
power supply at a considerable
overload. As the ZTX550 is worked
within its ratings they can only
assume that these cases were due
to ‘‘rogue’ devices, but TR12 does
run hot and constructors who would
like an additional safeguard can fit
a heat dissipating clip if they wish.
Suitable types are the 1.LE.R.C. type
RUR67B1U or the Redpoint type
92DC.

In Fig. 14, the dimension from the
left-hand end of the panel to hole A
for the pilot lamp should be 2fin.
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Semiconductor devices can easily be damaged by
high voltage transients from unearthed soldering
irons, and a damaged CA3090Q will cost you over
three pounds to replace. Heat shunts are not
necessary with silicon semiconductors provided the
joint is made quickly with a clean hot iron.

An tron of 15 or 25 watts with a small bit (less
than $in diameter) is preferable, and 22 s.w.g. cored
solder should be used. Take great care not to allow
solder “bridges™ between adjacent tracks on the
printed circuit board.

Finally, mount the tuner head and solder the pins
that protrude from the underside and pass through
holes in the board.

WIRING UP

The mains transformer and C40 are mounted on
the small chassis plate shown in Fig. 20 last month.
The mains switch is mounted on the front panel and
the transient suppressor capacitor C41 should be
wired directly on the switch terminals that are con-
nected to the transformer. Sleeve the leads of this
capacitor to prevent the possibility of a short circuit
to the case. Mount the fuse holder, mains socket,
aerial socket, and audio output socket on the back
panel.

The printed circuit board is supported on five tin
spacers, and it is advisable to place a thin insulated
washer over the top of the centre spacer because of
the closeness of one of the copper tracks. In some
cases it may be necessary to increase or decrease the
height of the p.c.b. slightly to ensure that the tuning

486

drum fits inside the front panel without touching the
top or the bottom. The top of the tuning drum
should be approximately level with the top of the
inner front panel.

There is very little wiring to do; this is shown
in Fig. 24. If you are using a 75 ohm aerial the
braid of the coax feeder should be connected to
tag 16 and the inner to either tag 14 or tag 15 (it
doesn’t matter which). For a 300 ohm balanced
feeder connect to tags 14 and 15; tag 16 is not used.
The wiring shown in Fig. 24 is for the usual 75 ohm
arrangement.

CORD DRIVE

Make a loop of nylon or similar drive cord
approximately 25 inches total length and thread it
around the drum, pulleys, and tuning drive as shown
in Fig. 16 last month. Wrap two turns around the
small drive shaft. It will probably be necessary to
experiment with the length of the drive cord to
obtain a satisfactory tension. If the cord is too
slack remove it and shorten it slightly, or if it is
too tight try a slightly longer loop.

Now turn the tuning knob so that the vanes of
the tuning capacitor are fully interleaved. Slip the
pointer over the front panel, slide it up to the
88MHz mark on the scale, and fasten to the cord.
Make sure that the drive works smoothly over the
whole length of the scale. If it slips the cord may be
too slack, or there may be oil on the drive shaft.
If evervthing is satisfactory the pointer can be
secured with a blob of adhesive.

SETTING UP THE R.F. CIRCUITS

Before switching on check the board and the wir-
ing carefully for errors, particularly the power
supply. It is a good idea to complete the power
supplies and test these before the integrated circuits
or the tuner head are wired into circuit. Both power
supplies should give between 11-2 and 12-5 volts.

Initially, resistor R14 should be left out or one
end disconnected, so that the tuner head and the
i.f. amplifier do not operate. Set VRI! to it's mid-
position, and if necessary adjust the mechanical
zero of the tuning meter. Now switch on and adjust
VRI to bring the tuning meter back to zero. Switch
off, disconnect the tuner from the mains, and solder
R14 in place.

Temporarily short out the afc. by connecting a
link between taugs 7 and 8, or if you have fitted an
afc. switch put it in the “out™ position. Connect
the tuner to an audio amplifier and the aerial socket
to a suitable dipole aerial. Now switch on and
tune the receiver through the f.m. band. It should
be possible to find a station. although it will probably
be badly distorted at this stage. As you tune through
the station the background noise will fall and then
will start rising again. Tune for minimum noise
(pay no attention to the signul at this point as
minimum noise may well coincide with minimum
signal), or alternatively try to set the tuning mid-
way between the two points where the noise becomes
perceptible, as shown in Fig. 25. Now insert a
trimming tool into the core of LI and adjust it to
bring the tuning meter back to zero. The reproduc-
tion should now be virtually noiseless and undis-
torted. Check that the tuning meter swings approxi-
mately equal amounts either side of zero as you
tune through the station, and if not make a slight
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(a) frequency

1. When you first switch on, the response
of the discriminator as you tune through
a station will probably be like this. Try
to tune to the centre of the quiet band.
This may well coincide with minimum
signal

(0

2. Adjust the core of L1 to bring the
tuning meter back to zero. Use a trim-
ming tool, a screwdriver will break the
core.

If your tuning was not quite accurate to
start with the response may look like
this

3. Tune through the station and check
that the tuning meter swings approxi-
mately equal amounts either side of zero.
If not, make a slight readjustment to L1

Fig. 25. Adjustment of L1
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Fig. 24. Connections from the printed circuit board turret tags to components mounted on the case

readjustment to L1. Finally, adjust the output coil
of the tuner head for minimum background noise.
This is best done on a stereo transmission. This
adjustment is only required to take up the tolerance
of the external tuning capacitors (C2 and C3) and
it should not be necessary to tune the core more
than about one turn either way. Use a hexagonal
nylon trimming tool of the correct size as a screw-
driver will breuk the core and may damage the coil
as well. ON NO ACCOUNT MUST ANY OTHER
ADJUSTMENTS BE MADE TO THE TUNER
HEAD.

Disconnect from the mains and remove the short
on the a.f.c.

ALTERNATIVE METHOD

If you live in a strong signal area and have a test
meter of 10,000 ohm/volt or more there is a1 more
simple and accurate method of adjustment as
follows:

After adjusting VR as described earlier. short out
the a.f.c. and solder R14 back in place. Connect
an audio amplifier and an aerial. Connect the test
meter, on the 10V range, to the collector of TRS and
tune in to a station.

Normally the collector voltage of TRS will be
about 0-2V. but when a strong signal is being
received it rises. Adjust the tuning for maximum
reading on the voltmeter, and adjust the output coil
of the tuner head for maximum. Then, without
altering the tuning, adjust the core of L1 to bring
the tuning meter back to zero.
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BBC STEREO TEST TRANSMISSION

Test Time Left Channel (A) Right Channel
No. (approx.) (B)

1 23.42  250Hz at zero level 440Hz at zero level

2 23.44 900Hz at +7dB 900Hz at +7dB
antiphase to left
channel

3 23.48 900Hz at +7dB 900Hz at +7dB
in phase with left
channel

4 23.49 900Hz at 4-7dB No modulation

5 23.50 No modulation 900Hz at +7dB

6 23.51.20 Tone sequence at No modulation
—4dB. 60Hz, 900Hz,
5kHz, 10kHz.

Repeated
Z 23.52.20 No modulation Tone sequence as
at 23.51.20
8 23.53.30 No modulation No modulation

23.55 Monophonic transmission

Note: If programme material extends beyond 23.42,
test transmission begins two minutes after close.
To facilitate channel identification and adjustment of
channel crosstalk, 250Hz is transmitted in the left
channel only from about four minutes after the end of
Radio 3 until 23.55.

Zero reference level corresponds to 40 per cent of
maximum modulation applied to either stereo channel
before pre-emphasis.

The prime purpose of the above test transmissions
is described on the BBC ieaflet mentioned in the
text of this article.

STEREO DECODER

Screw the core of L2 fully down and . tune in to
a stereo transmission. The pilot indicator lanp
should light: if it does not screw the core of L2 up
slightly until the lamp comes on. Make sure that
the lamp does not light on & mono programme, due
to the stereo decoder locking on to the 23kHz signal
which the BBC sometimes transmit.

The exact tuning of L2 is not critical since once
the phase lock loop locks, the coil is pulled into tune
by the reactance circuit. However, best results can
be obtained by adjusting the coil on the test tones
which are transmitted by the BBC cvery Wednes-
day and Saturday night after 11.30 p.m. Details
of these tones are given on information sheet 1605
issued by the BBC Engineering Information Depart-
ment, Broadcasting House, L.ondon WIA 1AA.

The core in L2 should be adjusted to give maxi-
mum separation, i.e. minimum signal in the right-
hand channel when only the left-hand channel is
being transmitted, and vice versa. You might have
to make more than one attempt at doing this as no
announcements are made between the various test
tones transmitted and it is very easy to get lost. This
completes the setting up of the tuner.

TR
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MONO TUNERS

Constructors who do not require sterco operation
can build a mono version of the tuner as tollows:

1. Omit all the parts associated with the sterco
decoder, including R2I to R42. C21 to C34 and
TR7 to TR, Leave C20 in circuit.

2. Increase C19 to 0-01xF and take the output from
point X to the output socket via a capacitor of
0-22,.F. The load resistunce presented by the ampli-
fier should be 47 kilohms or greater.

AERIAL

In strong signal areas the tuner will probably per-
form adequately from a short piece of wire con-
nected to the aerial socket, but for best results,
particularly from stereo transmissions, « dipole aerial
of correct dimensions for the area of reception
should be mounted as high up as possible. The
signal-to-noise ratio of stereo programmes is always
worse than mono programmes because of the
increase in bandwidth from 15kHz for mono to
53kHz for stereo  Also there is a slight drop in
signal level on sterco. In order to achicve the best
possible stereo results, the need for a good aerial
system cannot be over-emphasised.
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Churches TV Centre goes Colour

N AN AGE when congregations arc

slowly dwindling away. even the
Church has to look to the mass mcdia
as a fast and efficient method of spread-
ing the message.

The Churches Television Centre has
been established since 1959 and has
three main aims: to train pcople on
both sides of the camera; to produce
material for religious education: and to
carry out research into the problems of
communication. The centre is financed
by a Trust Fund created by the late
Lord Rank.

The Centre has a fully equipped
closed circuit studio at Bushey. near
Watford. and with its latest planned
changeover to colour. at an estimated
cost of ncarly a quarter of a million
pounds. it is expected to became the
most up to date closed circuit system
in the world.

The new colour equipment includes
the advanced Marconi Mark VIl Auto-
matic colour cameras (seen undergoing
tests. bottom left). With automatic line-
up and colour balance achieved within
three minutes of switch on. as com-
pared with the normal half hour. they
are claimed to attain new standards in
both  performance and  operational
simplicity.

This system together with the latest
Ampex Video Tape Recorder (upper
left) will enable the Churches TV Centre
to produce programmes of a quality
suitable for any of the major broad-
casting authorities.

Marconi Mark VIl colour cameras
under test
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ow valuable are technical specifications to the

buyer of hi fi equipment. “Vital!” you might
say, and we would be inclined to agree with you.
But does this mean that all other considerations go
by the board in the potential buyers’ assessment.

If one stops to think about this, one will then
realise that perhaps these other considerations (for
example, aesthetic appearance, personal auditory
opinion. suitability for the intended auditorium) have
a very important place in equipment choice.

Listening to recorded music over a period of time
often spurs the listener to make auditory compari-
sons due, no less, to a wide variety of recording
qualities. Is there something wrong with the record-
ing, or is it the equipment? Such a perplexing prob-
lem is very real to the chap who has, by this time,
joined the bands of hyper-sensitive critics looking
for ways to cure that undesirable feature of his
musical pleasures.

TRIP TO SONEX

Picture this chap for a moment embarking on his
first trip to Sonex (such as held recently at the Sky-
way Hotel. London Airport); rows of small rooms,
on four floors—most of which are emitting recorded
sound in two or perhaps four channel stereo. Where
does our perplexed friend start—with a catalogue?
"Fraid not! This is one exhibition that does not seem
to believe in such necessities.

We could not even find the programme of seminar
titles and times, until someone in the Press office
made enquiries for us. We could not find many
photos: we really had to hunt the whole four floors
for the latest in audio equipment techniques.

But where was all that four-channel stuff we were
promised would sweep the market (that was a couple
of years ago). Still in the hands of the Japanese?
like Sansui and JVC. Where is that British sense of
innovation; still riding the stiff upper lip perhaps!
Oh well! perhaps next year, or the year after?

Helme Atlantis 100 55 watt amplifier

_;‘& ATLANTIS 100

200000000 _
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CYBERNETIC HI FI

Going back to our friend with a desire to find
out what he is missing. the best start is, believe it or
not, the end of the chain, the loudspeaker. or some-
times referred to as ‘‘the weakest link™.

However, some of the modern loudspeaker sys-
tems offer improvements over several five-year-old
predecessors and if you are anxious to cut on size
without loss of quality, we suggest you try to arrange
a listen-in to “Servo-Sound Cybernetic Hi Fi”. Don't
be fooled by the fancy title; you should be truly
surprised by the results.

These are small speakers (approximately 1lin X
104in X 7in) that reproduce church organ music,
bass guitars, full orchestras, as good as several others
six or more times the size. The secret is in the feed-
back technique that the makers use in conjunction
with the built-in power amplifiers.

The *“‘cybernetic circuit” senses the motion of the
speaker diaphragm, compares this with the original
signal, and corrects the drive signal to balance the
speaker output. The significant feature is the sup-
pression of undesirable cabinet resonances, typical of
such a size.

The price quoted for the unit, which includes the
15 watt (r.m.s.) amplifier is £55. A more robust
version with ceiling or wall mounting cradle, for
public address or discotheque work is offered for
£64. Further details of these and stereo mixers,
attenuators, and pre-amplifier control units are avail-
able from Sono-Sound, 5 Queen Street. London,
EC4N ISU.

SPEAKERS

BBC monitors are the currently accepted standard
by which to assess speaker performance, following
the extensive trials carried out over the past few
years. Incorporated in these are, among others, the
rolled p.v.c. cone suspension pioneered by that fast
growing firm KEF.

Now that KEF have successfully established them-
selves as quality manufacturers, they have breathed
new life into the smaller bookshelf styles with the
Coda (£18-75 each plus purchase tax) and the Cantor
(£22:25 each plus purchase tax), both of which are
available as matched pairs.

The Coda is intended to handle up to 15 watts
r.m.s. (plenty for a domestic room) with a B110 15cm
bass/mid-range unit and a T27 tweeter. System
resonance is quoted as 60Hz. The Cantor, rated at
20W r.m.s. uses a B200 20cm bass unit and T27
tweeter; system resonance 70Hz. Both units will sit
on a shelf 6in deep.
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Servo-Sound  Cyber-
netic Hi Fi speaker
system and pre-
amplifier

The company responsible for the original BBC
monitor, IMF Products, of High Wycombe, exhibited
at Sonex and created considerable interest with an
add-on system of speaker units. For those whose
speakers lack the «clean resonance-tamed low
frequency response, IMF are offering a £50 bass
only speaker which comprises a transmission line
system folded to take on the appearance of a 33in
X 22in X 20in coffee table. Omni-directional radia-
tion is achieved by the downward facing drive unit,
and it is claimed that 17Hz can be reproduced.
(Wonder what size organ pipe this would be.)

Also recommended are the “Studio™ range of
speakers from £6195 to £73 plus purchase tax.
Although somewhat expensive they are an excellent
range and come from Spendor Audio Systems Ltd,
of Redhill, Surrey. Main constituents are an 8in
woofer of their own make, coupled with tweeters
from Rola Celestion and ITT.

If you see the name Yamaha in connection with
speakers, don’t associate them with the noise of
motor c¢ycles. The Japanese certainly do come up
with some unusual ideas, not the least being the
Yamaha NS (for Natural Sound—what else?) range
coded JA-6001, JA-5002, and many more.

The slim-line cone is of unusual shape, perhaps
best described as a combination of semi-elliptical and
small round (or those for guitars, more trapezoidal).
Presumably this is a combination of woofer and
tweeter on one chassis and one cone, For the added
manufacturing complication and perhaps non-linear
cone excursions, I personally fail to see any advant-
age over separate units. These types vary consider-
ably in price and are imported by Jonathon Fallow-
field Ltd, 60 St John Street, London, E.C.1.

TV SOUND THROUGH HI Fi

It is worth noting that for addicts who crave to
feed television sound signals through their hi fi sys-
tems, Rola Celestion are offering the Teleft EDI0.
This is one of those precious boxes claimed to get
round the problems of live television chassis. This
unit picks up the radiated 6MHz f.m. sound field
from u.h.f. 625-line receivers only and converts in
the normal way to an audio signal ready to feed into
the “tuner”, *aux”, or “phono™ input of the
amplifier.

No electrical connection is made to the television
receiver; only a pick-up transducer is mounted on the
cabinet close to the i.f. strip. Rola Celestion are act-
ing as distributors for the manufacturers Dinosaur
Electronics Ltd of Windsor.
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SUPER AMPLIFICATION

Since some of the foregoing indicate continuing
improvements in loudspeaker design, the same can-
not always be said for amplifiers. The standard of
reproduction from a few is now approaching the
ultimate possible with currently available com-
ponents. It is all the more surprising therefore that
several manufacturers do not seem to have the
resources to improve their amplifiers measurably.

One well-known quality brand was in evidence in
most of the non-amplifier demonstrations and in
one room alone three were being used side by side.
Have the rest accepted defeat?

There is very little to report on this subject but
if you have the chance, listen-in to the Helme
Atlantis 100 from P. F. & A. R. Helme Ltd of Harro-
gate. If you can detect —70dB noise at something
like 55 watts r.m.s. into 8 ohms or 0-1 per cent distor-
tion at 50 watts r.m.s., then you may not like this
amplifier, but you would probably go a long way to
find better figures than these quoted from the speci-
fication for such power output.

This brings us back to earlier comments; this
amplifier has what is termed “Dynamic Matching
Control™. There are L.f. and h.f. controls which are
set up during listening tests to an optimum to suit
the listener’s interpretation of how the loudspeakers
are performing.

We gather that this is a kind of manual version of
the Servo-Sound idea already described, in that
speaker cabinet resonances can be damped by judi-
cious settings of the controls. The idea is primarily
to make up for deficiencies inherent in small book-
shelf systems. The suggested retail price is quoted

<
we

B Y

[

e@fé%

-~ @ :
-
”‘ew‘ 1

—




FRONT END

Now for the front end, and it is a pity that f.m.
tuners were not as evident as they should be. Would
this be due to difficult f.m. reception conditions so
close to the moving aircraft at Heathrow, or lack of
interest in a market that should grow after expan-
sion of stereo broadcasting later this year.

So we are left with tape and disc, the former show-
ing the boom in cassette cartridge systems with
Dolby B incorporated. The success of chromium
dioxide tapes added to Dolby makes tape recording
and reproductions at 13in per second an excellent
proposition for acceptable quality music reproduc-
tion.

BASF introduced a combined radio/cassette
recorder, the CC9300 priced at £67-97. With such a
small size the cassette will undoubtedly be widely
considered for incorporating with other equipment
in one package, providing a very versatile system
for domestic sales.

TAPE RECORDERS

Mention the words tape recorder and Philips are
bound to be somewhere nearby. The interesting
point about this organisation is diversity. Their
products range from good value low price cassette
machine that will go in a coat pocket. to profes-
sionally engineered studio transcriptors for broad-
casting. Their latest is a three-motor, three-speed
stereo machine and built-in 10 watt stereo amplifier,
with illuminated tip-touch buttons allowing remote
control boxes to be used.

The electronics has mixing, monitoring, multiplay
and echo facilities, all demanded these days by the
progressive musician who records at home or in a
studio. This recorder, coded N4418, is offered at
£189-75 including purchase tax, but if you want
quality it is worth paying the price.

Brenell Engineering Co. seem to be on their own
in supplying tape transport systems (to the general
public) that can be applied to tailor-made self-con-
structed tape amplifiers. Brenell make a wide variety
of decks and complete recorders.

They now produce a rugged tape deck Type 19
for industry that uses a Papst hystresis synchronous
motor and two spool motor. Two speeds are avail-
able, 33 and 74in per second, and the solenoid

Goldring G101 record deck with G850 pick-up
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operated mechanics confirms the principles of older
transcription machines, that use these for reliability.

However, for domestic applications, Brenell cater
for less expensive tastes without neglecting quality,
for example, the Mk 6 Deck at £62:04 and the Mk
610 at £79-60 including purchase tax. Bogen heads
are available as optional extras for the Type 19,
while the Mk 6 and 610 will accept a wide variety
of heads at extra cost.

FOUR CHANNEL DISC

Turning for a moment to four-channel matters, it
was a welcome sight to see the new RCA compatible
discrete CD-4 disc record which will become avail-
able in May. RCA have been working with JVC
and National Panasonic to produce this disc specially
for four-channel equipment, and at the same sort
of price as a top grade two-channel stereo disc.
They are also willing to offer their expertise to other
disc manufacturers to produce these recordings. Is
this the kind of boost that the British want after
Japan has already a choice of 65 CD-4 recordings?

LOW PRICE RECORD DECK

On the two-channel front, Goldring now produce
the GL8S, which was described in our Audio Fair
report, and a newcomer, the G101, which is also
belt driven and uses a magnetic cartridge—the G850,
The aim of this new model is to offer Goldring
quality at an economic price. At £24 plus purchase
tax. including plinth and cover, this model is cer-
tainly good value.

PURCHASE TAX

Finally a note concerning. prices; those quoted here
were correct to the best of our knowledge at the
time of going to press. Where purchase tax is not
quoted, a reasonable estimate only would be to add
about 17 per cent of the recommended retail prices.

As purchase tax is based on manufacturers’
trade prices, it is always wise to confirm the correct
figures from them. Recent budget changes in pur-
chase tax rates could in some cases mean ‘no
change™ where it is not applicable, or about 25 per
cent of trade prices where reductions become
effective.

The next date for your diary is October 23 to 28,
the Audio Fair in the large Grand Hall, Olympia,
London.

Philips N4418
professional tape recorder -
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ADDS....

PLUS

AUTOMATIC
SQUARING

Get the answers at your fingertips with the
P.E. Digi-Cal, the first digital calculator
designed specifically for the amateur con-
structor.

P.E. Digi-Cal is a high-speed electronic
calculator which can add and subtract,
multiply and divide—all at the touch of a
switch. It can store any constant for repeated
use and perform squaring simply by pressing
a single key.

Entries of up to six digits may be made,
and the answers are given in up to eight
digits. Calculations are carried out just as
they are written.

Construction employs readily available
TTL logic i.c.s in easily accessible plug-in
boards. The display consists of eight minia-
ture seven-segment indicators to display
keyboard entries and answers.
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THE CALLERCORD

There are times when it is impossible to
answer a call at the door. The ‘‘Caller-
cord” will answer callers and record
messages on magnetic tape.

DIGITAL ELECTRONIC
ORGAN SYSTEMS

A look at the more up-to-date methods
of organ design
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HIS simple electronic timer can be used for any
T operation where it is required to switch on an
apparatus for a length of time and then automati-
cally switch off. Alternatively, it can be used to
switch on the apparatus automatically after the pre-
set time. and remain on until switched off manually.

CIRCUIT DESCRIPTION

The circuit diagram of the timer is shown in Fig. 1.
Here, when the mains switch S2 is turned on, the
bridge rectifier (DI-D4) supplies the circuit with
about 35V d.c. smoothed by the capacitor Cl1. The
250uF capacitor C2 is charged up to this voltage
via the resistors R1 and R2. Some of the charging
current flows through the base of the pnp transistor
TR so that this remains on for a few seconds after
closing S2 until C2 has become charged.

During the time that TRI is on. capacitor C3 is
charged up to the line voltige via TR, R4 and the
diode DS. As soon as TR goes off, the voltage on
C3 starts to fall slowly because of the small current
being leaked away by TR2. This transistor acts as
a constant current source because its base is at a
fixed potential and there is resistance in the emitter
lead whose value is determined by the position of
S1. The value of the emitter current is approximately
equal to the emitter voltage divided by the emitter
resistance. A fine control over the discharge current
is obtained by adjustment of VRI which alters the
base voltage of TR2.

The Schmitt trigger circuit, comprising TR3, TR4,
operates when the voltage on C3 has fallen to about
2 volts. TR3 then starts to turn off and TR4 starts
to turn on. Current through the resistor R20 biases
the emitter of TR3 positive thus turning TR3 further

494

By R. Verrill 5.
COMPONENTS . . .

Resistors
R1 22k Q R18 4-7TMQ)
R2 10k Q R19 100k €2
R3 4.7k Q R20 6-8kQ
R4 1k Q R21 56k Q
R5 390k R22 56k
R6 15k Q R23 10k 2

R7-R17 5-6k Q (11 off) R24 390 Q
All 10%, +W carbon

Potentiometer
VR1 22k Q carbon linear

Transistors
TR1 ZTX503 (Ferranti)
TR2-TR5 ZTX107 (Ferranti) (4 off)

Diodes
D1-D4 ZS170 (Ferranti) (4 off)
D5-D7 ZS120 (Ferranti) (3 off)

Switches
S1 Double-pole, mains toggle switch
S2 Single-pole 11-way wafer switch

Relay
RLA 2-pole 2-way 26V 700 Q, STC4189 GD
(Henry's Radio)

Transformer
T1 Mains transformer, secondary 25V 05A
Douglas MT102AT (Henry's Radio)

Miscellaneous
Diecast box 8%in x 5%in © 35%in, Veroboard
3-4in X 5%4in 0-1in matrix, FS1-100m A fuse and
holder, SK1-six pin plug and socket (Bulgin).
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apparatus
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g. 1. Circuit diagram of process timer
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Fig. 2. Component mounting and wiring details of Vero-
board sub-assembly
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Interior photograph of
the timer. Here, the
relay strap also serves
as a link wire
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off. Regenerative feedback occurs so that TR3 is
turned completely off and TR4 is turned on supply-
ing current through R22 to the base of TRS which
operates the relay. The appropriate relay contacts are
used to turn on or off the external apparatus as
required.

CALCULATING THE PERIOD

The actual length of the timed period can be
calculated as follows. The time taken for the voltage
on a capacitor of C farads to fall by a voltage V
volts when a constant current of 1 amperes is drawn
from the capacitor is CV /I seconds.

The voltage at the base of TR2 is

35 (VRI + R6)
VRI 4+ RS 4+ R6
which works out at about 2:2V with VR wiper in

the mid-position. Since the case/emitter drop is
0-7V the voltage at TR2 emitter is (2:2-0-7) which

is 1-'5V. If 82 is set for maximum resistance
(61-6k{)) the emitter current
1-5
le = g16ioe — 24A

In the expression CV /I we can now substitute: —

C = 500u«F

V = 33 volts (the voltage dropped from 35V to

2V)

I = 27+A

Therefore

. _ 33 x 500 x 10~*
perlod (CV/]) = - 74W— = 690s

If VRI had been set to zero resistance, the period
would work out as 25 minutes, 40 seconds.

CHOICE OF CAPACITOR

Some readers may be of the opinion that the use
of electrolytic capacitors in timing circuits should be
avoided. This is true in some circuits especially
where very accurately timed periods are required.
The objection to using electrolytics arises mainly
from their high internal leakage currents. For ex-
ample, the type of capacitor used in this timer has
a leakage of up to ImA when used at its maximum
working voltage of 64V. Since the discharge cur-
rent in the circuit can be as low as 10oA we would
require the leakage current to be less than 1xA and
to change by less than 0-1#A to give any degree of
stability to the timed period. In practice the degree
of stability obtained is at least as good as this when
a capacitor of the type specified is used.

LOW LEAKAGE

When a voltage is supplied to an electrolytic
capacitor, besides the current required to give the
capacitive charge, a forming current flows through
the electrolyte until an insulating layer is formed of
sufficient strength to withstand the voltage. If the
voltage is then reduced, the insulating layer is more
than sufficient to withstand the voltage now present
so the forming current is no longer required and the
leakage current is extremely small.

In the timer circuit, after the initial charge, the
voltage on the capacitor is reduced at a constant
rate, so the above conditions for low leakage are
ideally satisfied.
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CONSTRUCTION

All of the small circuit components are mounted
on a 54in X 34in O'lin matrix Veroboard as in
Fig. 2. Since, with this type of circuit, layout is not
particularly critical, other forms of assembly can be
made.

In Fig. 3 the timer is shown completely assembled.
When wiring up SK! to the relay use different
coloured sleeving, so that the switches of the relay
can be identified.

SETTING UP

Before any setting up is done the circuit wiring
should be thoroughly checked. If this checks out
with Fig. 3 set the “Coarse” switch to position “1”
and the “Fine™ control (VR1) to a minimum. Switch
on and you should find the relay changes over after
a period of about two minutes.

Exact time multiples can be set up on S! if VRI
is set for a 130 second delay. This has the effect of
multiplying each of the “Coarse™ range switch posi-
tions by a factor of 2. This means that position “1™
will produce a delay of two minutes, position 2"
four minutes and so on, up to 20 minutes at position
“10". The error on each range will be about 10
seconds which is the time taken for C2 to be
charged initially.

Repeated checks of timing periods produced an
error of 10 seconds on the 20 minute range and
proportionately less for shorter times.

RELAY CONTACT RATING

The relay specified has a contact rating of 2A but
the actual load can be doubled if the switch contact
pairs are used in parallel.

BACK TO SCHOOL

continued from page 463

Finally, a domestic note which is not entirely out
of place here. A magazine such as PracticaL ELEc-
TRONICS finds itself in a unique position in that while
catering for the interests of private individuals it
becomes to some extent a bridge between the educa-
tional establishments and the industry. This is
because we are in regular contact with both sides
and receive contributions from members of both
the teaching and the engineering professions. We
do not claim to be an educational journal in the
formal sense, and are flattered and delighted that
so many of the teaching profession do turn to
PrAcTICAL ELECTRONICS for instruction in applied
modern electronics. We feel confident that they will
be able to rely on this service equally in the future.

As to some recent critical comment aired in these
pages, we wonder what teacher would like to be
judged and outrightly condemned simply on one
single lecture, delivered when Sir was perhaps some-
what under par?

F.E.B.
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BATEN

THUNDERSTORM WARNING

Y a quaint coincidence the

waterproofing patent men-
tioned last month was published
only one week later than British
Patent 1248 300 from Nitro Nobel
AB of Sweden. The Nobel specifi-
cation is concerned with a thunder-
storm warning system.

Not surprisingly Nitro Nobel are
concerned mostly with predicting
thunderstorms for the benefit of
those working with explosives, but
the invention will probably find
much wider interest.

It is customary in thunderstorm
warning systems to detect both the
quasistatic electric field, which
occurs between the electric charge
of a thundercloud and earth, and
the pulses of longwave electro-
magnetic radiations that are trans-
mitted from lightning discharges.
The signals are usually detected in
two threshold steps; alert and
alarm, which can be audible and/
or visual warning.

The radiation puises are
detected by an aerial wire, often
of considerable length and the
obvious problem is that this aerial
is likely to be struck by lightning.
Another problem is that the device
may mistake local machine spark
discharges for lightning flashes.

The Nobel invention relies on an
electronic logic system which en-
sures that the alarm is triggered
by radio frequency radiation pulses
only if these pulses are repeated
within a predetermined time inter-
val, or combined with simultaneous
pulses in another (for example,
spectral) range. The alarm can be
triggered by a quasistatic electric
field of above a threshold inten-
sity. The alarm will also be
triggered if the electric field alone
rises to a predetermined high
level.

Nobel suggest a field detector
formed from a capacitor and a
rotatable diaphragm positioned in
front of the capacitor and
operating in accordance with the
so-called field mill principle. The
detector can be of relatively small
size and the diaphragm actually
housed inside an antenna for long-
wave radio pulses. It is claimed
that this arrangement is unlikely
to attract a lightning strike.

In Fig. 1 Nobel show how a
detector system is connected to a
logic unit by shielded cable. The
detector system is earthed and
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includes the two component detec-
tors for electric field and electro-
magnetic radiation emission. The
former provides a signal propor-
tional to the intensity of the
quasistatic  electric  field, for
example, a sinusoidal voltage of
200Hz. This signal is fed to two
amplitude discriminators 1 and 2
having different threshold values.
Discriminator 1 output is con-
nected to the electric field warning
circuit so as to activate it all the
time that the quasielectric field is
higher than a selected base
threshold. This discriminator also
feeds one input of an OR circuit.

aaa

is set by the trailing edge of the
output of the first monostable.

An  output signal from the
second monostable is connected
to the electric field warning circuit
and to the second input of the OR
circuit. The output of the OR
_circuit is connected to the second
input of the AND circuit. The out-
put from the latter AND circuit
triggers the r.f. alarm, so that it is
sounded if a signal pulse is trans-
mitted from discriminator 3 during
the time period in which D1
discriminator is producing a signal,
and also if two consecutive signal
pulses from discriminator 3 occur

BP 1 248 300
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An output signal from discrimi-
nator 2 triggers the alarm circuit
which holds “on” when activated.

When a lightning strike occurs,

the r.f. radiation detector sends
pulses to discriminator 3 which
has a discriminating level

corresponding to a normal flash of
lightning at a distance of 10 to
15 kilometres. A radiation pulse
exceeding this provides a signal
pulse from discriminator 3 which
is connected to the first input of
an AND circuit, and to a timing
circuit composed of two mono-
stable multivibrators in series. One
monostable is set by the pulse
from discriminator 3 and the other

within a predetermined time inter-
val. This distinguishes between one
single pulse and a pulse train.

Pulses having a large spacing
in time, in all probability, do not
emanate from a thunderstorm. The
actual time period gating must be
suited to the geographical loca-
tion in which the device is to be
used.

The system described in this
patent may be supplemented by
other detectors. Supplementary
optical detectors, discriminators,
and AND gates can be linked into
the system at A, B, C and D.
More details are given in the
patent specification.

Practical Electronics  June 1972



So many of the components
you need for PE

are
than ever.

TRANS' STORS \V:::)e range. Up to date.

‘seconds' or surplus,
guality and reliability.

No. Type Purpose

2N697 General
2N1304 o

2N1305 o

2N2644 Oscillator, SUR driver
UN296A Small aig. amp
2N3055 High power
IN3702 Low power

2N 3704 NP> Low power
AC126 Gier, PND Small sig./driver
AC128 PNP Low power
ADI14Y PRI High power
AC176 NPN Low power
*ADI161 NPN Med. power
*AD162 PNP Med. power
BC108 SiLNIN small Signal
BC109% NI'N Low noise
BC168 NEN Small signal
BC169 NPN Low nojse
BF194 NPN RF amp,
BFY51 NPN Med. current
0A90 Ger. diode RF detector
0Ad1 . tieneral

8D1 Hilicon Reetifier 1 amp
wo2 Silicon bridge 1 amp
*Matched pair ADIRI/ADIG2

(8. =

Silicon.  Uer. = termanium)

in the Electrovalue
catalogue. Bigger, better
Post free 10p.

Brand new

designs

Minitron

Highest
price | DIGITAL —
18 ] ’
i INDICATOR L=
47 TYPE 3015F Seven seg-
ilp ment indicator com-
50p patible  with standard o
10p logic modules and power
10p supplies. Figs. 0-0 from N
23p well illuminated flanient
20p seginents to give
58p character of Yinn height plus decimal point.
16p Power requirement 8mA from 5V d.c. per
33p | sewment. A limited number of alphabetical
51“1” syiibols alsc avaitable, In 16 lead i} caxe
P
12p
e ble BCD decader diriver t
11p Suitable BUD decader driver type .
14p FLLI21T £1-36
200 | Dilsucket. 16 lead 30p. No.3015G showing
5: + or — and fig. 1 and decimal point £2.
10p
30p
8op RIVLIN PRECISION

RESISTORS

RESISTORS 109,—5%—29%

Values 1to® 10to 99

Code Power

Tolerance Range

in obhms (se¢ note below}

< 1720W KLz 4 8
c 1/8W ¢ E24 1 08
C 1/4W Elz 1 08
C 1/2w E24 1 1
C \r\r K12 2 &
MO 12w E24 4 30
WW 1w E12 7 7
Ww 3w i Ei2 T T
WW W 5 12-10K  El2 9 ]
Codes: C = carbon Al high stability low noise

MO = ietal oxide Electroril TRO uitra Jow noise

WW = wire wound Plessev
Values:

E12 denotesseries. 10, 12, 15, 18, 27,
decaden. E24: as E12 plus 11, 13, 16, 20,
and their decader
piwer rating. NOT miced valuez.
of resistor arder.)

, 30, 36, 43,

43, 39, 47, 06, 68, B2 and their
b 51,682,790, 9

Prices are in pence rach for xame ohmic vatu- and
(Ignore frartions of 1p on total value

019, to 0-019 tolerance. Prices and dehivery
fetaila un request., Fxample: valuex np to

1 L
100 up 100k 2, between £1 and £2.

SLIDE POTENTIOMETERS

c=oocn
T~

x>

sinonth silent action
IMQ, linear or log,

Rubust construction,
In values from 4k7 Q2 to
26p each. Escutcheon.
Knobs, tlat, grip type, in
vellow/blue/lt. grev/ilark grey or
5p each.

black/red/green
white,

Practicad Electronics

BAXANDALL SPEAKER

As designed by P.J. Baxandalland originally described in
““Wirelesa World™'. Complete kit inc. Rpkr., equaliser and
special cabinet kit (18in x 12in x 10in) cut to size.
10 watt RMS8/130) loading. Carr. free m U.K.

et £13-81

Speaker unit and equaliser kit, net £4-81.
Pack flat cabinet assernbly (all cut to shape), natural teak
finish, £9.

MISCELLANEOUS

CARBON SKELETON PRE-SETS

Amall high quality, type PR linear ouly: 10600, 2204,
470, 1K, 2K2 . 10K. 22K, 47K, 100K, 220K,
470K, 1M, 2M2 10M Q. Vertical or horizontal
mounting, 5p each.

ZENER DIODES 5%, {full range, E24 values:
27V to 36V, 14p each; 1W: 63V to 82V,
15W: 47V to 75V, 48p each.

Clip to increase 1-5W rating to 3 watte (type 266F) 4p.

MIRIATURE TOGGLE SWITCHES
24/250V. DP/DT, 48p.

400mW
27p each;

MAIN LINE AMPLIFIER KITS

70 watt power amp module kit, £12:60 net. Power
supply kit, £8-50 net. Matching pre-amp kit, 23-30 net.
(Above prices for mono.) S8tereo Kit. 2 power amps
pre-amp kit, power supply kit and matched controla for
building into your own cabinet, £38-80 net.

SIEMENS CAPACITORS

POLYCARBONATE - §° TOLERANCE

950V up to 0 1uF: 100V/0- 1uF and above.

0-01, 0012, 0015, 0-018, 0:022, 0-027, 0-033, 0-047, 0-054,
3p each.

0-068, 0-082, 0-1, 0:12, 015, 4p each.

018, 2, Bp each.

027, 0-33, 8p; 0-34, 7p; 047, 8p: 054, 10p; 06X, 11p:
1uF, 13p.

ELECTROLYTIC CAPACITORS
(Valueﬂ in ul'"V)
5, 10/

0477100, 1/100, 2:2/63, 47 rEy
100/10. 220/3, 5p each.
3, 47/35, 100/16, 160/25, 220/4, 220/10, 220/16

. 470/10, 7p each; 100/50,
. 100/10, 10p each;
/35, 1000/25. 18p each; 470/63,

1000/30 19p each; 2000/200, 20p each; 1000/63, 2200/35,

4700/16, 33p each,

Tantalum and other capacitors,
catalogue—issue No. 6.

ete., wee latest 1072

1972 ELECTROVALUE
CATALOGUE (No. 6)

More items, more
Post free—10p.

Now enlarged to 98 pages plus cover.
information, more diagrams than ever.

ELECTROVALUE

Electronic Component
Specialists

We are official distributors for

SOLDERSTAT (3Rt

IRONS
Ax appointed dastributors for well-known Elremco-
Wolf “Solderstat™ irons, we offer thia model HM8 in
16 or 24 watt, a.c.mains, net £ I ,87

INFINITELY VARIABLE
TEMPERATURE CONTROLLED
SOLDER IRON

Designed essentialty for micro-niiniature and printed
cireuit board assemblies. Temperature i adjusted an
requiredd by control on base and remainas constant
whether idling or on load. Although for working to
very delicate standards, the iron is of rugged construc-
tion and iz exceptionally reliable. Price, complete
with baxe, net £4.20

DE-SOLDER BRAID

The etticlent money-saving way to de-roider soldered
joints, per 6ft length, net 50p.

SIEMENS
TTL INTEGRATED CIRCUITS

FLH 101 (7400) 20p  FLJI21 (7473) 45p
FLH201 (7401) 20p  FLJ141 (7474) 45p
FLH 191 (7402) 20p  FLJIG1 (7475) 45p
FLH291 (7403) 20p  FLI131 (7476) 45p
I-‘L 1 (7404) 25p  FLH221 (7480) 68p
FLH271 (7405) 25p LH231 (7482) 87p
FLH381 (7408) 28p  FLH241(7483) 1-32
FLH391 (7409) 25p  FLH341 (7486) 33p
:tg;l{ g:}g{ §2’ FLJI161 (7490) 80p
5 P 3¢ - 3

FLHI2I (7420) = 20p L2201 (749141, .1 28
FLHI81 (7430) gop  FLJIIT1 (7492 85p
FLH141 (7440) 24p FLJ181 (7493) 80p
FLL101 (7414) 1.2 FLJ231 (7494) 113
FLH281 (7442) 116 FLJ191 (7495) 87p
FLH361 (7443) 145 FLJ261 (7408) .. 1:40
FLH37T1 (7444) 145  FLJ30I (74100) . 1.64
FLH151 (7450) 20p  FLJ281 (74104) .. 43p
FLHI81 (7431) 20p  FLJ271 (74107) .. Bgp
53) 20p  FLKI0! (74121 48p

a4) .. 20p FLJ201 (74190} 180

FLY 101 (7466) 20p FLI211 (74191).. 180
FLJ101 (7470) 45p  FLI241 (74192). . 174
FLIN (7472) 32p  FLJ251 (74193) .. 1.74

NEWMARKET LINEAR 1.C.s

LIC 709C/14 dual in line. 34p.
LIC 741C/14 «Qual in line, 40p.
TOJ veraion also available.

CARBON TRACK POTENTIOMETERS

CARBON TRACK POTENTIOMETERS, long apindlea.
Double wipers.

BINGLE GANG linear 1000} to » 2MqQ, 12p; Single
gang log, +7kQ to 22MQ, 12p; Dual gang linear
47k to 22MQ, 42p; Dual gang log, 47k to
22M Q. 428p; Log/antilog, 10k, 22k, 47k @, 1M Q
only 42p; Dual antilog, 10k 2 only, 42p. Any type with
2A D.P.mains awitch, 12p extra.

Onty decades of 10, 22 and 47 available in ranges
quoted

DUAL CONCENTRIC in any
values, 80p; with switch, 72p.

DISCOUNTS

10% on vrders £J to £15.
159 on orders over £15. No discuunt on itemna marked
Net. Prices subject to alteration without notice.

POSTAGE AND PACKING

Free on orders over £2. Please add 10p I order under
£2. O'sea orders: carr.and insurance charged at cost.
U.8.A. CUSTOMERS are invited to contact ELECTRO-
YDAO!é‘IIE AMERICA, P.0. Box 27, Swarthmore, PA

conthination of 1'.24

ELECTROVALU

(Dept. PE 672) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Hours: 9—5.30. Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784-3).
ELECTROVALUE—AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1965

Telex 264475

June 1972
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- PRACTICAL ELECTRONICS
“SCORPIO”
ELECTRONIC IGNITION
SYSTEM

i

This Capacitor-Discharge Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable for
incorporating in any |2V ignition system
in cars, boats, go-karts, etc., of either
pos. or neg. earth and up to six cyllnders
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
nmproved fuel economy. Eliminates
excessive contact-breaker pomt burning
and the need to adjust point and spark-
plug gaps with precision.
Constructlon of the umt can easlly be
pleted in an eve
should take no longer than half an hour.
A complete complement of components
is supplied with each kit together with
ready-drilled roller~tinned professuonal
quality fibre-glass printed-circuit board,
custom-wound transformer and fully-
machined die-cast case. All  com-
ponents are available separately. Case
size 7in X 4fin X 2in approx.
Complete assembly and wiring manual
25p, refundable on purchase of kit.
Price: £19-50 plus 50p P. & P. S.A.E.
with all enquiries.

NEW .
L
NEW, AT LAST | | ssuutHi ¥ ppps
HEATSINKS, a2 new range, never before p\uS 23
avaifable (see ‘“Market Place” May 1972 issue), Dafk'ng
gives decreased Ieakue current, longer transis-
tor life and greater circuit reliability, lower i TRANSlSTORS GUARANTEED
costs.
. PRINTED CIRCUIT - TESTED
FAN. TOP TOS LB TO66 UP TO3, TO8
DESIGN BUILT - INSTRUCTIONS
§ A great new |5 wate Hi-Fi amplifier is now availablc
at the low cost of £3-75, Just look at the specifi-
L cation—Power |5 Watts R.M.S. Frequency resp
Only 10p Only 20p Only 35p 15 ¢s-19000 cs, = 1dB at all powers. Signal to|
AUDIO CABLE. noise ratio better than —70 dB. Harmonic distortion|
graphite loaded thermoplastic screen gives 0:1%%. Input sensitivity 750 mv into 2k. These
flexibility, less noise than orthodox types, factors make the H, Electronics Hi-Fi amplifier the
Idesi’gnedkforl aIL augi:‘ a;?piications, ide;l for best at its price—order now
oudspeaker leads, plug use, etc. Price:
{o?;:'rsyzi. 2 core, 10p; 3 core, I5p; 4 core, [—[ ELEcTRONIcs.
COMPONENTS, NEW LOW PRICE 105,Grange Road;London.S.E.25
IN4148 100V 75m/A Gen. purpose, fast
per (0pk. 2Sp
SDO5 S0V 1A Rectifier per 10pk. 35p
3A05 50V 3A Rectifier per 5pk. 45p
SD4 400V A Rectifier per 10pk. 45p
3A4 . 400V 3A1N4 Rectifier per Spk. 55p
FET "N’ Channel 302 Gen. purpo:e“h 25p BATTERY ELIMINATORS
LINEAR ICs. 709c DIL Op Amp each 35p The ideal way of running your TRANSISTOR
74lc DIL Op Amp each 45p RADIO, RECéRD PLAYER TAPE RECORDER,
ALL BRAND NEW AND GUARANTEED AMPLIFIER, etc. l{;s ava-lable 6v. 9v, 12v,
Please include Sp P. & P. on any order 18v “‘""‘ °“‘D“‘) each. I5p.
v + v).as-s bv; :r ;iv&+ 4|lsv (twlo separate
‘A' outputs, eacl p. Please state
J- . SALES, 6 Russet Road outpult rlequureld AI‘I_ the above bunlts are
a completely isolated from mains double
Cox G reen, Ma|denhead wound transformer ensuring IO’C?(; sayfety
R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 3| Oliver Road, London, E.I7

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 unit is constructed on professional
fibre-glass printed-circuit board material
and uses latest full-wave triac circuitry.
There is a master-level control, together
with“independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.l. suppression is
now mcorporaled as standard as well as
provision for D.). "Pulse-Flash’’ controls.
The choice of two inputs enables
operation from both high and low
power amplifiers. Max. power |-5kW per
channel at 240V a.c.

Complete assembly built and tested.
Size 9in X 7in X 3in.

Price £25 carr. paid. S.A.E. with all
inquiries.

DABAR ELECTRONIC
PRODUCTS

98a LICHFIELD STREET, WALSALL
STAFFS WS1 1UZ
WALSALL 34365
MAIL ORDER ONLY
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J The Open University

Post-Experience Course

Electromagnetics
and Electronics

This course aims to provide a good understanding of the
scientific bases of electronics and of electronic circuit design.
Students are introduced to the latest methods of electronic design,
and are provided with their own oscilloscope, electronic compo-
nents and other equipment for use at home. Specially written
correspondence material is supplemented by television and radio
programmes, tutorials and a one-week summer school. Apart from
the summer school, no time need be taken off work to study.

The course runs from January to November 1973,
and leads to either a Course Certificate or Letter of Course
Completion. Applications open on 1 June and close on
30 September 1972. To obtain a prospectus and appli-
cation form, please complete and return the coupon below
B without delay.

To: The Post-Experience Student Office

The Open University, PO Box 76, Bletchley, Bucks
Please send me a prospectus and apphcatlon form for 1973
Post-Experience Courses

Name

Address

e
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INGENUITY

UMLLMITED

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

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

RADIO ALARM

AVING constructed the Digital Clock described
Hin the December 1970 issue, 1 required an
additional circuit to enable a transistor radio to be
switched on at the same time as the alarm.

A thyristor was tried initially, but the holding
current was greater than that drawn by the radio.
so that after the ten-minute period that the alarm
circuit input is active (i.e. pin 3, 1C18 is high), the
circuit would turn off (assuming the alarm had been
turned off).

The circuit eventually devised is based on an
emitter-coupled bistable and is given in Fig. 1.

With the alarm inactive, TR4 is on and TRS is
off. The voltage at the collector of TR4 is just
above zero, and hence insufficient to cause the
Darlington pair TRI, TR2 to switch on. When the
alarm circuit is active. pin 3 of 1C18 goes high (point
B on the diagram) and TR3 is switched on, ground-
ing the base of TR4. The bistable switches states
(TR4 off and TRS on) and the voltage at TR4
collector rises and the Darlington pair switch on
(TR1 hard on).

So far as the radio is concerned, the circuit (Fig.
1) may be considered as a switch and should be
connected into one of the battery leads. However,
since transistors are used, the “switch” is voltage
sensitive, and point “A” must be positive with
respect to the circuit earth rail (the other pole
of the switch), see Fig. 2a. Alternatively, the circuit
may be inserted into the negative lead, if more con-
venient, but again, care must be taken to ensure that
point “A™ remains positive, Fig. 2b.

With a 6V battery in the radio, the leakage current
through the circuit when “off” is less than 10xA.
It should be noted, however, that there is 0-6V
dropped across the power transistor so a slight drop
in radio volume will be noted.

This circuit may only be used with a battery
powered radio and under no circumstances should
a mains operated radio be used.

To retain the portability of a battery operated
radio a jack plug socket mounted in the case of the
radio and wire as shown in Fig. 3 can be used. The
socket should be the type used for an earphone
accessory.

R. C. Stone,
Hampton,
Middx.
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2N3053
<}
TR3 | nzsn/
To pin3 of ; 39
U A4 o 220
Earth
),
Fig. 1. Circuit of the radio time switch
Earth rail
A of clock

- Radia, -| R'ndl )
' cireui , cireul E]
Radio
battery Earth
rail A
Ot

Figs. 2. Method of connecting different polarity radios
to the clock, for point A positive (left); point A
negative (right)

Positive le

to Radiocircuit
Jack socket

Eorth o pointA

Jua plug

Fig. 3. Wiring of the break jack and piug

PHOTOMETER FOR ECOLOGICAL STUDIES

HE details in Fig. |, show a simple photometer

which was built in order to investigate variations
in light intensity beneath various types of vegetation.
It is simple to construct and use, and robust enough
for field study work.

The basic element of the instrument is two photo-
voltaic Selenium cells. They consist of circular plates
about 6¢cm in diameter and 2mm in thickness. They
are capable of giving a considerable deflection on a
milliameter when under full daylight illumination.

The cells are set in a piece of plywood, which
has one surface chiselled out to hold them firmly.
Below the cells a similarly shaped piece of aluminium
foil is inserted so as to give a good electrical con-
tact in the circuit.

A thicker though smaller sheet of foil is applied
to the upper surface of the photosensitive plates, big
enough to make electrical contact but not covering
any appreciable part of the photo-electric surface.
It is important that the two sheets of foil do not
make contact with each other. To prevent this hap-
pening, a small piece of plastics is inserted between
them. The entire assembly is then sandwiched by
a plate of Perspex, with terminals to the upper and
lower aluminium sheets.

Using a standard light source the instrument
could be calibrated absolutely. Without such a source,
however, a relative calibration is still possible, i.e.
the non-linear response of the cell can be determined.
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SELENIUM CELLS

PLASTICS STRIP

LOWER FOIL

Fig. 1. Constructional details of a simple photometer
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Fig. 2. Calibration graph for the photometer
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Two methods were tried. The first utilised the
inverse square law (placing the cell at different dis-
tances from a light source). In practice, this did not
prove very successful, and instead the following
method was devised.

A set of apertures and gratings were constructed
out of black paper, transmitting 75%, 66:6%, 50%,
of the total light. These apertures were fixed, in
turn, with adhesive to the Perspex cover. Starting
with the full cell area, a light source is moved to a
position which gave a realistic reading on the milli-
ameter, Then, without changing this distance, one
of the apertures or gratings is placed over the Per-
spex cover and the current recorded.

Recalibration, with the apertures moved slightly
so as to cover different parts of the cell surface, will
give more accurate results. These are in Fig. 2.

Using the latter, relative transmissions of the
different types of foliage can be determined. For ex-
ample, the following results were obtained on an
overcast October day (instrument held horizontally
for all readings).

Open sky reading

0.96 0.44
0.98 0.42

Taking the 1.06 calibration curve, a 0.96 meter
reading is equivalent to 88 per cent transmission,
and 0'44 reading to 27 per cent transmission.

We therefore, obtain a relative transmission of :

27/88 x 100 = 30-7 per cent.

Similarly, the second pair of results give about
27-5 per cent relative transmission.
E. D. Dale,

Worsley, Lancs.

POINTS ARISING

SEMICONDUCTOR LEADOUT IDENTICHART May
The outline diagram for the 2N3702 to 2N3711 types
should be diagram number 59a not 35a. On diagram 22a,
reverse the b and e connections.

TAPE SPEED CONTROL (/ngenuity Unlimited April
1972)

Page 299, Fig. 3. Transistors TR7 and TRS8 should be
OC81 and OC35 types respectively.

P.E. SCORPIO IGNITION SYSTEM (November and
December 1971)

Some constructors have had difficulty with using certain
makes of 2N3055 in the “Scorpio” ignition system. What
happens is that the circuit oscillates normally (at about
2kHz) until the output of the inverter is shorted, when
the inverter goes into a high frequency mode at around
200kHz and remains in this mode when the short is
removed.

This arises because 2N3055 transistors are made by
a very large number of manufacturers and there are
large variations in characteristics such as f,_ between
different makes. Only minimum or average values are
normally quoted on the data_sheet.

This trouble does not occur with the specified Ferranti
2N3055, or with RCA devices. It has occurred with
Fairchild 2N3055’s and may also occur with Motorola
devices due to their high f,.

Under foliage
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o IECEPTIg
0 STATiong THE Woslxlllsg\‘/(gg's

SWAVEBAND oriisteio

FOR 0UR FANTASTIC PAICE!
IMPORTANT: THIS VERY LATEST | *COMPAREITS PERFORMANCE WiTH

MODEL! INCORPORATES ALL THE £4 2 RADIOS!

LATEST TECHNOLOGICAL IMPROVE. |
MENTS AND SUPERSEDES ALL EARLIER

MODELS! DESIGNED FOR WORLD-WIDE RECEPTION—it'l)
probably make your present radio seem like a “crystal set”! It sven
incorporates a speciat MARINE WAVEBAND to receive spoken com-
munications from ship-to-shore! We're almost giving them away at only
£13-97—a fraction of today’s Russian miracle price! Compare performance
with £42 radios! wRefund if not astounded. Puraer and sweeter tone than
ever! Wider band spread for “pin-point’ station selection. The Russians
have really surpassed themselves this tims, proving again their ability in the
field of space communications. Yes, 8 separate wavebands, including stan-
dard Long, Medium and Short Waves to cover the world. PLUS special
“ship-to-shore’ MARINE BAND! Thousands of different transmissions
and stations, including ships at sea, etc., and messages from all over the world.
You must hear it to believe it! Superb sweet tone—from a whisper to a roar!
Push-pull output! Separate ON/OFF volume & Trebie/Bass tone controls! Press
button dial illumination! Take it anywhere—runs on standard batteries
or through battery eliminator from 220/240V a.c. mains. Internal ferrite rod
plus telescopic aerial. It’s also a fabulous CAR RADIO! Black & Chrome
case, llin 9in x 33in overallapprox. Made to give years of service. WRITTEN
G'TEE, manual with instructions & circuit diagram. ONLY £13-97 (with mains/
battery eliminator £1-48 extra). POST 50p. Standard batteries 38p extra.
Can also be used through extension amplifier, tape recordsr or public
address system, (SORRY-—we cannot exchange these radios for any earlier
mod;} already purchased!)

NOTE.—The Ministry of Posts and Telecommunications has pointed
out that a Licence (not generally available to the public) is required for
the reception of transmissions by Fire Brigade, Aircraft, Shipping, etc,

puloys
fg'nAND
NEW

RADIO and
CASSETTE

& PLAYER
.

WITH REMOTE
CONTROL MICROPHONE

FANTASTIC (even by our standards!) Brand new—the latest sensation
in the world of sound! First class makers! Not only a fabulous YHF AM/FM
Radio AND Cassette Tape Recorder and Player combined, but it also
runs off standard batteries or mains (simply plug in 220/240V a.c. line cord).
Now you can record and play back anything, anywhere! You can even taps
direct from the Radio as you listen! RECOMMENDED RETAIL Pllgi
GENUINELY (44 YET WE OFFER AT ALMOST HALF PRICE! Just
look at these wonderful features:—*Press-button Keyboard Control panel
or latest MASTER SWITCH CONTROL! "’NAGIE EYE" Visual Battery
check/recording level indicator or built-in automatic levelier| *Separate
ON/OFF, and HI-LO volume controls! Heavy duty bu in speaker!
*Earphone (for personal listening or “‘monitoring’’) and ext: on spsaker
sockets! *Remote control microphone! *Built-in swi telescopic
extension aerial (24in approx)! Magnificently made case, with carry
handle (DESIGNS VARY SLIGHTLY). Takes standard 30, 60, 90 or 120 minute
Philips Cassette Tapes obtainable everywhere. But wait, the amazing built-in
full circuit VHF AM/FM Radio gives you superb clarity of tone and incredible
station selection—Unique rotating Station Sglector Dial—get all local city and
regional stations in every part of the country' plus BBC National VHF. Picks up
dozens of foreign stations. Also fabulous in your car! You could pay ££€££'s
more for a Car Radio or Car Casette Player ALONE! ONLY £23.75, carr. stc.
35p. Complete with simple instructions, remote control microphons with
on/off switch and microphone stand. WITH WRITTEN GUARANTEE.
BONUS OFFER—Standard Batteries and Cassette Taps 25p extra,

ASTRONOMICAL REDUCTION! Frustrated import order must be
turned into cash! Brand New, from first class makers—we must not mention
name! Absolutely the ultimate in fuxury car equipment! The sort of offer that
you only dream about, but THIS is true! Yes, for the incredible price of £15:
carr., etc., 33p, you can have this magnificent complete 8-track stereo system,
Superb Cartridge cassette player beautifully made—so compact, overall
size 63in x 6fin x 2}in approx. for easy mounting in any car, boat or truck—
or even in the home. (Runs off 12V battery.) Just *“slap-in" a Cartridge
cassette (takes standard B8-track Cartridge cassettes—gives you hours of con-
tinuous playing) and experience rich true-fidelity sterec sound! Autoplay,
automatic track changer, plus manual programme selector. Separate thumb-
wheel volume and treble/bass tone controls, sliding balance control. Outstanding
80-10,000 ¢/s frequency response! Circuit—I0Tr, OTL system! Playback system—
8-track 4 channels! Speaker impedance—4-8 ochms each channel! Qutput power—
SW (2-5W per channel). Plus 2 compact matched stereo speakers, each 4}in
dia. approx. plus all leads, connections, fitments, etc. Designed for fast, easy
mounting. With simple instructions. WRITTEN GUARANTEE. Yes, avery»
thing for £15-97 carr., etc. 33p but piease hurry—Ilimited stock only! Refund if
not delighted. Many fantastic bargains on display at both our stores.

I Order to Uxbridge Road or call at either store. |
| COMMERCIAL TRAVELLERS PLEASE NOTE: |

Merchandising Office at Holborn. |
Dept. PE/I17, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON WI28AQ. (Thurs. |, Fri.7). Aiso at 37/39 HIGH HOLBORN

(opposite Chancery Lane), LONDON, W.C.I, (Thurs. 7 p.m.).
BOTH STORES OPEN FROM MONDAY TO SATURDAY 9 a.m.—6 p.m.

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars = “3, r Carr. free
No. |. Capacity |18 gauge mild steel 36in. wide .. £15
Mo. 2. Capacity 18 gauge mild steel -~ 24in. wide £12
No. 3. Capacity |6 gauge mild steel 18in. wide . £12

Also new bench models. Capacities 36in. . {8 gauge £35, 24in. - 16 gauge £32.
Carriage free.

End folding attachments for radio chassis. Tray and Box making for 36in.
model, 274p per ft. Other models 17{p. The two smailer models will form

flanges. As supplied to Government Departments, Universities, Hospitals.
One year’s guarantee. Money refunded if not satisfied. Send for details.
A.B.PARKER, Folding Machine Works, Upper George St., Heckmondwike, Yorks. Heckmondwike 3997
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REED COILS REED SWITCHES
3,6,9, 12, 24V Miniature 27p Large range of many sizes, types
Small 27p  and manufacture

Standard 34p | Popular types:

E Small n/o 10 for 50p
A Miniature n/o 24p each
P. & P. 7p on ail orders. B Standard c/o 40p each

REED RELAYS

Many versions available, popular

REED PUSH BUTTON

SWITCHES types: 3, 6,9, 12, 24V

Momentary Action Miniature |/A normally open 56p
| contace £1:00 Small 2/E | contact 36p
2 contacts £1-28 2/EE 2 contacts 44p
{iluminated | contact £1-30 2/EEE 3 contacts S52p
Illuminated 2 contacts £1'85 , STD 3/B change over 87p

REELS OF ENAMELLED COPPER WIRE
20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams, Send for prices

C.B.M. ELECTRONIC COMPONENTS LTD.
26 Avon Trading Estate, Avonmore Road, London, W.14
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TRANSFORMERS

MAINS ISOLATING SERIES
Primary 200-250 Volts Secondary 240 Yolts Cantre
Tapped (120Y) and Earth Shielded
ALSO AVAILABLE WITH 115/120V SEC, WINDING

f. VA  Weight Size cm. P&LP
No. (Wotts) Iboz
07 20 11

R T el
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E3SXenomy
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AUTO SERIES (NOT ISOLATED)
Weight Size cm. Auto Tops
(Wotts) 1b oz
20 I 15-210-240
14 15-210-240
15-200-220-240

&
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x

a X %
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6
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10
10-
14
4
16
<18
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TOTALLY ENCLOSED (I5V AUTO TRANSFOR"ERS
115V 500 Watt totally enclosed auto transformer, complete with
mains lead and two |15V outlet sockets, £7-87, P & P 67p.
Also available a 20 Wate version. £1-67, P & P 22p.
LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 YOLTS 12 AND/OR 24 YOLT RANu:
Size c¢m. Secondary Windings P&F

£
4 0-12V at 0 25A l'l 005
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50 VOLT RANGE
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11-68
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YOLT RANGE
Secondary Taps ‘P &P

0-24-30-40-48-60V |35
1.88

>
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P&P
£ p
-0 1-34 30
3] Please note, these 1.03 42
3 ; units do not in- 307 52

6 10 2 «10-2 ‘ clude rectifiers 349 52
IZS 14 IJJXIOBXIZI

>
v 0000000

Do —
ocoown

520 67
Al ratings are continuous. Standard construction: open with solder
tags and wax impregnation. Enclosed styles to order.

FULL SPEC. TRANSISTORS
BCI107/108/109 9:0p each | 2N 3055 68p each | AD 161/162 60p pair
25 + Tp + mica and bushes| + mica and bushes
25+ 55p
6p 100+ 45p
Minimum order 10 S00+ 40p
pieces this range. 1000+ 40p

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
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A.M.CELECTRONICSLID.

SCORPIO ELECTRONIC IGNITION

Complete kit of parts and comprehensive
constructional data giving answers to most of
the questions concerning operation, installation
and fault finding.

KIT AS ABOVE—£11-25 post paid.
CONSTRUCTION DATA—10p.
COMPONENT PRICE LIST—S.A.E. Please.

GEMINI TUNER

Please ask to be put on our mailing list (U.K.
only). Components available to date include
Tuner Head, Drive Components, Dial, Front
Panel, P.C.B.,, L1, L2, F1, F2, T1, sets of
Resistors, Capacitors and Semiconductors.

AMCEL, MAIL ORDER, 160 DRAKE ST,
ROCHDALE Tel. 0706-46234

LATEST RELEASES

from R.S. Components Ltd. include these Printed Circuit type
CAPACITORS. Electrolytic, low voltage, small size. Available
in the following ;F/V. 0:47/63, 1/63, 2:2/63, 4:7/40, 10/63,
22/40, 100/10, 7p each; 47/40, 10p each: 100/63, 220/40, 470/16,
13p each; 1,000/16, 16p each.

Miniature Moulded Bridge Rectifiers for printed circuit
mounting. REC 60, BOO volt, -9 amp, 3Bp each; REC 65,
800 volt, |-3 amp, 45p each.

Fixed Voltage Regulators, TO-3 case. MVR 5 volt, MVR 12 volt, MVR
IS vole, all at £§-50 each.
Low Voltage Transformers for the above Regulators. 9 volt for MVR
S volt; 155 volt for MVR 12 volt; 17'5 volt for MVR 14 volt, ali at
£1:60 each.
All of the above and many, many other high grade components, are
shown in our CATALOGUE, Price 25p by return of post.

All prices POST FREE in U.K. Minimum order 50p.

MAIL ORDER ONLY FROM

CELECTRON-E

Dept. P.E., P.O. Box No. I, Llantwit Major, Glamorgan CF69YN

FOR THE AMATEUR AND CRAFTSMAN ALIKE

PRACTICAL

the magazine for detailed how-to-do-it features covering every
aspect of working with wood

MAKING NEW FURNITURE TO MODERNISING OLD « BUILDING

A SUMMERHOUSE TO PANELLING A ROOM « TURNING A

CHAIRLEG TO BUILDING A BOAT « STREAMLINING A KITCHEN

TO CONSTRUCTING A BABY’S PLAYPEN « OUT EVERY MONTH
ONLY 25p

PLACE A REGULAR ORDER NOW
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PLUGS AND SOCKETS

To help rationalize the profusion
of plug and socket connecting con-
figurations in the continental Din
range, Parry Electronic Develop-
ments have introduced a PD Din
connector that <can Dbe easily
assembled in either 2-pin, 3-pin or
5-pin stereo configurations.

‘These connectors do not require
soldering but use small terminal
tags which are crimped, at one end,
to the required wire and then have
a pin inserted in a sprung triangular
section at the other end. The pins
are placed in any required arrange-
ment on a centre bush, placed in
one half of the outer casing and
then the two halves are snapped
together to form the complete
connector.

Details of other connectors in the
series and addresses of nearest
stockists can be obtained from
Parry Electronic Developments Ltd.,
28 Greville Street, London ECI)

A  miniature 2-pin plug and
socket, useful for extension leads,
is now being marketed by Senate
Engineering.

A feature of the plug and socket

Conqueror Iron
and Stand from
Light Soldering

Developments

A

A feature of the stand is the
arrangement for mounting four
spare bits on the base. The iron
stand base is made from heatproof
Bakelite and contains a wiping
sponge for keeping iron tips clean.

The spring guard is claimed to
give complete protection from burns
and prevent damage to the iron if
knocked. A flared steel ferrule at
the narrow end of the spring gives
easy location of the iron.

The price of the Conqueror is
£1-80 with standard copper bits, or
£2-03 with a long-life bit. The cost
of the stand is £1-48. Further details
and stockists can be obtained from
Light Soldering Developments, 28
Sytienham Road, Croydon CRY
2LL.

SOUND SYSTEMS

For people who prefer to pur-
chase and choose their own turn-
table, cartridges, speakers, and
design enclosures we can recom-
mend the System 12 from Bi-Kits.

The kit consists of a pre-wired
pre-amplifier, two integrated circuit
power amplifiers, power supply

module and two 8in diameter twin
cone speakers. The kit also contains
all the necessary connecting wire,
silver anodised front panel and con-
trol knobs.

The power amplifier modules use
an SGS integrated circuit which
they claim gives an output of
6 watts r.m.s. per channel. The fre-
quency response of the system is
claimed to be 20Hz to 50kHz.

Kits are available, price £13-95
plus 35p postage and packing, from
Bi-Kits, 63a High Street, Ware,
Herts.

The System 12 can be heard at
the new Bi-Pak’s Components
Supermarket at 18 Baldock Street,
Ware, Herts.

A new stereo system is now avail-
able from Servicon Dynamics Ltd.
The amplifier moves away from con-
ventional amplifier techniques and
incorporates integrated operational
amplifiers as the pre-amplifier tone
control and driver stages. The out-
put stages, which are transformer-
less and d.c. coupled, use comple-
mentary silicon transistors connected
in a common emitter mode.

Total distortion is claimed to be

is that it is rated at 25A and has
a claimed contact resistance of less
than 14 milliohms. Again, leads
are connected without the use of
solder or screws.

Typical applications could be for
automobile, caravan and boat elec-
trics and emergency supplies. There
are also many low current low
voltage applications, such as con-
trol circuits and loudspeaker exten-
sions where advantage can be taken
of the low contact resistance.

The recommended retail price is
25p and further information s
available from Senate Engineering
Ltd., 77 Cotes Road, Barrow-in-

Soar, Loughborough. Leicestershire.
SOLDERING IRON AND
STAND

Available as a set or individual
items Light Soldering Developments
recently announced a new soldering
iron and stand.

Called the Conqueror, the iron
is available with five different slip-
on tip sizes from 4%in to 4in. ldeal
for transistor and i.c. work the iron
1s available for operating voltages
of 12, 24, 115, 220 and 240V.

Practical Electronics  June 1972

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.

However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

Parry
Electronic
Developments
PD Din Plug

Miniature 25A Plug and Socket
made by Senate Engineering

0-09 per cent at 15W per channel at

System 12 Kit
Bi-Kits

marketed by

IkHz and the cross talk —60dB
at 1kHz with tone control flat and
15 watts/zero watts per channel
loading.

The amplifier is mounted in a
teak finish cabinet with a Perspex/
teak lid which can be kept in place
with records playing. The deck is
the latest Garrard SP25 Mk, 11l with
a ceramic cartridge KS41C-CDS as
standard; a magnetic cartridge can
be supplied as an extra.

The output is 30 watts r.ms. per
channel into 7-5 ohms with a fre-
?uency) response of 30Hz to 29kHz

+ !

The system is sold as a package
with two teak finish speaker cabinets
each containing an 8in Lf. speaker
and 4in tweeter with crossover
capacitor. Power output 15 watts
rm.s. at |5 ohms per channel. Fre-
quency 30Hz to 20kHz. A 50 watt
system can be supplied as an alterna-
tive.

The system is offered at £89-00
for the 30 watt system; the ampli-
fier and deck complete, without
spakers, is £70-35. Further details
available from Servicon Dynamics
Ltd., 186/190 Cirencester Road,
Charlton Kings, Cheltenham, Glos.
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report from

AUSTRALIA

BY J. M.WALDIE

In this new series of "Reports from
down-under'', the aim will be to cover
three broad aspects of Australian
electronics : home  construction,
industrial development, and the local
hi-fi scene. It is felt that readers of
P.E. intending to migrate to this side of
the world would naturally be interested
to know if their hobby is perpetuated
here, and what form it takes; at the
same time it is possible to make useful
comparisons between here and the
U.K. On the industrial front, items
will be selected of interest to both
hemispheres, since P.E. enjoys a
relatively large readership in Australia.

MAGAZINES

Considering the population here,
which may be considered to consist
of approximately one and a half times
that of Greater London spread over
an area the size of America, and also
in view of the fact that it is essentially
an "outdoor’ society, the interest in
electronics as a hobby is remarkably
widespread. Naturally this is con-
centrated in the five major cities of
Australia, and particularly in Sydney
and Melbourne.

This industry is served by two
local magazines; all the English
magazines, of which P.E. is the most
popular, are also available at most
newsagents.

Both local magazines, however, do
not restrict themselves to home con-
structional projects. They both
examine, in some detail, new com-
mercial products in the hi-fi field and
both conduct record reviews.

HOME CONSTRUCTION

A major difference is the fact that
published projects are designed in
the magazines’ own laboratories. As
a consequence, commercial units
built here are frequently based on
designs available to the public which:
contrasts sharply with the situation in
the U.K. and in America where d.i.y.
hi-fi projects appear to follow
industrial trends. This rather
unusual situation offerstwo important
advantages to the home constructor.
Firstly, he can build units equal in
performance to some local com-
mercial systems and, secondly, the
designs presented follow in logical
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sequence in terms of facilities and
improved performance.

What service is offered to the con-
structor in terms of components,
tools and so on? Visitors and
migrants should not expect
Australian equivalents to the Edg-
ware and Tottenham Court Roads,
although small pockets of suppliers
do exist. A glance through the local
magazines indicate that Sydney
possesses twelve kit/component
shops; Melbourne has half that
number. Only two or three of these
advertise themselves as being strictly
mail-order. Constructors should
note, however, that, unlike the U.K.,
the great majority of importers and
manufacturers will sell direct to
individuals. The writer has not
bought components in four years
from a kit-shop, but rather from
“trade-sales’ counters in wholesale
outlets.

PROJECTS

Readers and intending visitors
should not delude themselves into
thinking that Australia is simply a
place where kangaroos leap down the
main streets, and where the bath-
water goes down in the opposite
direction. Industrially and technically
it is well advanced; although f.m.
radio and colour television are not
yet with us, plans are well advanced
fortheirintroduction. The sophistica-
tion is amply reflected in the standard
and selection of home construction
projects. There exists a greater
penetration of components of
American origin than in the U.K,,
which has lead to a relatively early
introduction of such devices as field-
effect transistors, triacs and i.c.s
into d.i.y. projects; circuits based on
triacs, for example, appeared in 1968.

The projects themselves are basic-
ally similar to those in P.E. with
possibly a greater emphasis on "'out-
door’” systems such as water-ievel
alarms for home pools and protective
and ancilliary circuits for cars.
Mercifully, an all-electronic barbeque
has yet to emerge. It seems, too,
that there does not appear to be much
interest in sophisticated toys and
war-games.

This summarises the situation here
regarding d.i.y. electronics in

Australia and those contemplating a
temporary or permanent move need
not have any fears regarding the
ability to continue their hobby.

COMPUTERISED BETTING
SHOPS

One interesting excursion of elec-
tronics into traditional areas has been
the introduction in Sydney of com-
puterised betting shops. These, in
all states, are Government run; they
are known as the TAB (Totaliser
Agency Board), and provided £1mil-
lion profit last yearin N.S.W. Bets can
be placed not only on horse and grey-
hound racing, but also on trotting, a
form of equine harassment not known
inthe U.K. The volume of punting is
such that an expected 10,000 bets per
minute will be placed by 1978.

It was decided to use an IBM 360/44
computer to handle this volume and
was installed some 12 months
ago. It is supported by AWA
(Amalgamated Wireless Australia)
branch selling terminals, STC branch
printers and PMG telex in country
areas. Cut-over of telephone betting
from manual to computer has now
been completed; the system of
transmitting full collation figures to
headquarters from the branches is
more than half-way complete and 15
of the 380 existing branches con-
verted to machine vending. These
are now being converted at the rate of
four per week.

UP TO THE "OFF"

The computer checks the validity
of each bet, runners and ‘scratch-
ings' until the “off", the credit
standing of the telephone punter and
the validity of a winning claim and the
amount. The timing is such that a
bet placed two seconds after the race
is due to close will be rejected.

Tradition dies hard. The cold
impersonality of the new system,
according to veteran punters, is no
substitute for the excitement which
occurred in 1964, for example, when
crowds queueing outside two TAB
branches had to be controlled by
police because the windows had
closed before all the punters had laid
their wagers.
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HENRY'S o
BY ATES

FOR
W COST

EMIHUS

FIRST GRADE ®'2)°
FAIRCHILD

FERRANT)

BRANDED
LT.T.

TRANSISTORS

Low
COST

HENRY'S

GERMANIUM and SILICON TRANSISTORS, DIODES, RECTIFIERS,
TRIACS, FETS, ZENERS, BRIDGES and INTEGRATED CIRCUITS

MULLARD - NEWMARKET - PHILIPS - R.C.A.

INTEGRATED GIRCUITS

TEXAS

QUANTITY
OFFERS !
FROM STOCK

A SELECTION FROM OUR LIST
AAY30 10p| BD11S 78p| OCI4  BOp| 2N1303° 18p BRAND NEW FULL SPECIFICATION TTL 4 gERIES AFLIY Mullard 200
AAY42 15p(BD123 85p10C20  88p| 2N1304 22p BRANDED FAIRCHILD, I.T.T. o i
AAZI3 10p| BDI24 80y | 0C22 808 | 9n1305 g8p DEVICES MAY.BE MIXED TO QUALIFY FOR QUANTITY PRICING 5 X BE
AAZ15 10p| BD131 76p|0C33 60| ; Yo Descriptio 11 1226 8599 100+ 350 + 1%p
AAZI7 10p(BDI32 80p[0C24 8oy | 20300 BER R Sl0n o Ly i o input NAND gate 20y 14 14 ey 2 @ kD
AC107 28y | BDY 11 0C25 40y | 2N1307 gop 7900 Quadruple D input NAND gaten P LA 1000 + 10p
ACI26 30p oc2s  sop|2N130n ssp | 740 Juad 2rinput open collector NAND gaten otd e 19 | e——
ACI2TEg sl BN oc:a ety | 2N1300 8p § 2005 i Sineut “1}"'.0 NAKD gate o [t 1 [ 2m2646 Motorola
AC127Z 80p 81:50 [0C20  #0p | 2X1613 20p § Ta03 (lusd Znput open collector gatey o e £ Pry
AC128 20p | BDY36 88y | OCI5  50p | 2N2147 70p | 2408 HerlibiiDveriers T attan: o] el 12y ®
AC176  20p { BDY60 0C36 603 | 2N2150 60p 2 Inverters with open collector ou puts » 1%y 25 + 3%p
ACI87  86p 21.00|0Ce2 40y 7410 Triple 3-input NAND gates 20p 18y 18y 100 + 3p
ACI88  £8p 0043 7418 Dual 4-input Behmitt triggers 30 £5p 0 500 + 28p
ACY17 80p|BF115 28p | 0Ces 7480 Dual 4-input NAND gater 0p 16p 18y 1000 + 25p
ACYI8 25p| BF1ss 20p | OCes 25p 7430 B8ingle 8-input NAND gater 0p 18p 18y
ACY1 sop[BFIss g )0CTo syl onozie gop § 78D b LU NI ONKS tr 700 iy | ociroMuiiard 25
ACY20 20p| BFi3» 88 |0CT1 189 WA D T . 44 bl L v y
ACY21 20p| BFIR) 88p | 0C72 20y 7442 BCD-Decimal decoder (4-10-line) TTL O/F 76y 709 » 25 +
ACY22 10p| Bris«e 18y | 0C75 N'"'”() u 7443 Exceas 3-Decimal decoder TTL outputs 41-00 05p 909 709 100 + I8p
ACY39 B55p| BF195 18p | 0C76 s » 7447 BCD-Dechinal 7 seg. decoder/indlcator driver  £1:75 £1-860 £1-45 £1-15 500 + ISp
ACYi0 20p| BF19s 1sp | 0C37 40p .2.,‘“‘21‘ 7448 BCD-Decimal 7 seg. decoderfdriver TTL O/P  £1-75 21-60 £1-45 £1-15 1000 + 13p
ACY41 15p| BF197 15p | 0C81 20p 7450 Expand dual 2-Input AND-OR-INVERT gaten 209 18p 18p 12p ——
ACY3i4 25p| B¥X13 25p [ OC81D 20p] 2No022 7481 Dual2-wide 2-input AND-OR-INVERT gatens 20p 18p 168p 1y BY127 Muliard 15
AD140 BFX29 28p | 0C81Z 40p | aN22204 7458 Quad 2-lnput expand AND-OR-INVERT gaten  20p 18p 18p isy ultard 15p
AD149 80p| BFX30 25p | 0CR3 285p 25y 7454 4-wide 2-Input AND-OR-INV FRTgneu 20p 18p 18p 1%p 25 + i11p
ADI6L 35p| BFX84 28p[OCRe  28p | 2Nuasg 1sp | 2880 Dual 4-input expandens | Fe B2 D OB A 100 + 10p
AD162 35p| BPX8s 30p | 0C130  25p | 2N2389A 7470 8ingle J-K Qip-flop (gate 1npuub 30p 7’ 1] 500 + ®p
AF114 255 | BFXa6 28p | 0CI40  40p 16p | 747¢ Bingle J-K 8ip flop (gated mpum 30p :79 ::p 5» :'h 1000 + @p
AF11S 265 | BFXA7 26p | OC141 60p | 2N2646 4op 7473 Dual J-K fip flop =) ML D B
AF118 25p( BFX#8 20p | 0Ci70 25p[2N2904 gop § 7474 Dual D flip flop W & W ¥ i A% Jocss Mullard soe
AFLIT 20p} BFY18 £5p|OCI7TI 30p | 2820044 426 Qusdruplelbistable]iate : a0y  atp 34 alp  28p
AF118 80p | BFYSO 00200 40p 25p 7478 Dual J-K flip-fHops with Preset and Clear 20 e 37; kA 4 (2)(5) + ::ﬂ
AF124  25p | BFY51 20p|0C201  75p a05 gsp § 7480 Uiated Full Adder : £135 £i0s  flq0  £l00  90p L0051 5400
AF125 20p | BFYs2 0C202 80P 28054 7481 16-bit read/write memory & o 200 850 H L{ + 3%p
AF126 20p | BFY53 15p]|0C206 98p o5p | 7482 2-Ditbinary Ful Adder g, WD g @ 8 1000 + 30p
AF127 20p | BFY90 880 ] OCP71 97p| 22006 gop | 7483 4-bit binary Full Addler 20 85 g LA 14
AF139  30p | BEX20 159 | ORPI2 80p | 2N2u06A 7484 16-bit RAN with gated write inpute 200 2op Sop i i IN2926 G reen 10p
AF180 50p | BEX21 7488  Quadruple 2-input Exclusive OR gm- 5p p ] 13 p
AFI81  46p | BAY?27 18p 7490 BCD decade counter 789 70p 86p 80p 58y 25 + 9p
AF185 RBTO5A 12. 7491 A-blt ehift reglater 8100 0 90p 80p 70p 100 + 8p
AF188 40p | RBYSs 12p 7492  Divide twelve counter b g 20 85p 80p 88p 500 + 6p
AF239 40p | BU105 4228 7403  4-bit binary counter d 78p 70p 85p 80y 86» 1000 + Sp
ABY26 2op| BY100 18p 7494 Dual entry 4-bit ahift reciater 8 80p 76p 70p 85p 80p
ARY27 30p|BYI26 12p 7485  4-bit up-down shilt reginter 800 78p 700 85p 60y BCIOY All Makes
ABY28 25p | BY124 18p 7496 5-bit parallel/nerial Injout shift reginter £1-00  97p 85p 90p 83p v
ABY29 80p| BY182 80p 74100 8-bit bistabie latch £2:50  £2.30  £2.00  £1.75  £1-50 i
AS8Z21 5Bp{ BYZ10 88p 74118 Hextuple Bet-Renet latchen £1.00 85p 80p 80p 70p 25 + ®p
BAI00 15p | BYZI1 30p 74121 Monostable multivibrators 60p 55p 50p 46p 41p 100 + Tp
BA102 80p|BYZ12 30p 74141 BCD-Decimal decoder/Nixie driver . 8100  98p 90p 80p 70y 500 + 6p
BA110 25p| BYZ13 2bp | T1850 74145 BCD-Decimal decoder (1- 4-line) TTL O/F .. #1-50 81.40 g1.30 4110 4100 1000 + Sp
BAlls  7p| BZY7881 06 | T1851 74150 16-bit data selector/multiplexer C.£335  £320 £2-95  £2.15  £2.05
BAX12 6p| GET102 88p | TIS52 756151 8-bit (ata seiector/multiplexer £1.10 95p 90p 80p 70p 2M3055 Fairchild
BAX16 7p| GET103 25p | TI860 74158 Dual 4-line to 1-line data selector muluplexer £1.35 £1.27 £1-20 £1-15 £1:10 3
BAY3l 7?p| GET111 45p | TI861 74154 16-bit decoder/demultiplexer .. 2:00 £1~7§ £1-55 £1-30 £1.05 P
BAY38 15p| GET113 25p | TIR62 74165 Dual 2-line to 4-llne decwlerldemulllvleuv .. £1.55 £1-47 £1.35 £1-10 £1.05 25 + 6%p
BC107 10p | GET114 20p | V405A 74158 Dual 2-line to 4-line decolerjdemultipiexer .. £1-55  £1.47  £1.35  £1-10  £1.05 100 + 350p
BC108 10p | GET115 80p | vRS:5 8bp 74190 Syne decade up-down counter. 1-lne mode £1.95  £1.85  £1.75  £1.80  £1.50 500 + 40p
BC109 10p| GET116 85p | WO1  30p 200 74191 8ync 4-bit up-down counter, 1-line mode £1.95  £1.85 £1.75  £1.60  £1.50 1000 4+ 33p
BC108C 12p | GETRAO 45p | WO 48p | 2N3715 74192 Bync decade up-down counter, 2-line mode £2.00 £1.90 £1.80  £1.85  £1.55
BC113 10p | GETAA2 80p | ZTX 107 15p .20 74198 Bync 4-bit up-lown counter, 2-line mode £2.00 190  £1-80  £1-60 51:3 BYZ13Muilard 25
BCl14 20p | GEX66 ZTX108 12p | 2N3716 74198 Asynchronous presettabie decade counter .. #1-50 81-40 41-30 41-10 S
BCl15 20p 2150 | ZTX 109 15p 74197 Anynchronous presettable 4-bit binary counter $1:50 £1:40 4£1-30 41 10 25 + 20p
BC116  20p | (:M3784A 88p | ZTX 300 1gp | 2N 3771 Texas 1.C, Handbook, Complete information on 100 types. 40p." Fust 10p. 100 + 17p
BC116A 25p | MATIL01 26p | ZTX 301 15p Complete data on the above in hooklet 20 pages. Ref. {sgue 2 at 16p poat paid. 500 + 1Sp
BC117 20p | MATI21 26p [ ZTX 302 20p | 2Na772 Integrated circuit sockets 14 pin D.I.L. 25p; 16 1.1. 30p 1000 + 12p
Reiie ;gp e Fo| B R INTEGRATED PLESSKEY INTEGRATED 0A202 10
BC119  30p | MJ420 ZTX 304 28p A '
BCi34  20p | MJ421 :g: ZTX500 15p CIRCUITS CIRCUIT $ Watt Amplifier () ':R‘:ACS‘* 25 + 8p
13 2 ZTX50| 18p MFC4000P 68p SL403D Stod 8000880TIO N oo T 90
2 20p MFC4010P O:x Complete with 8-page P.I. Current 1-11 500 + 6p
7T\’) 3 17p 1C12 0 booklet, circaits e Type voits 1000 + Sp
21 50 71-\.504 40p PA246 21-50 and dats 8C3IBA 109 3 amps 80y
ZTX531 26p TAD100 8150 £1.50 8 7 8C35B 200 3 amps 85p
IN9I4 7p TaDllY ﬂm " IWes 8C35D 400 3 amps 90p fJ OC28 Mullard 60p
INGIS +10 2
20p INGI4R Tp 702 (TO3) 780 ZENER DIODES CPDN 9 grm) L0 190 1 3om
BCl54  20p wr:m 70p | 1844 kil 709C (TOS) 45p 1- 25 100 560 1000 § BC40B 200 & amps £ 500 + 45p
BC167 15p | MJE2855 18021 7w 709C (D.I.L) 45p 24 + + + 4+ BC40D 400 6 arups $1-00 1000 + 40p
BC169 12p 81-10 | 18922 8p ;235(;85) llsgg 40%;/;88 S8C45A 100 10 amps $1-06
BC169¢' 16p | MJE3065 2301 26p 41C(TO5) S8CASB 200 10 ampa 8116
BC177 20p 75p | 20302 80p 'wvgn 12p MC1303P 42:00 serie<® 12p 109 8p 7p Op BCASD 400 10 .m:: slps [ 2N3819 Texas 35p
BCI78  20p | MPBA06 26p | 20303  38p | 2N 4871 88p MC1304P 2225 N 1} watt : pogeed 25 + ¥0p
BC179  20p | MPBAS6 20p | 2N404  20p | 2N5457 30p 8L403D 2150 ZL ncrien  25p E3p BOP 179 15p BCSOIARIO0RLO]ampe 00 + 13p
BC182L 10p | MPBA70 156p | 2NGu6  15p | 2N5458 35p 741C(DIL) 78p 3 watt B8C50B 200 15 amps £1-46 500 + 20p
BCIS3L 10p{ MPBUO6 50p | 2NA97  15p | 2IN5459 40p 914(TO5) 40p 3TZ series "30p 27p 25p £22p 20p 8C50D 400 15 amps 176 1000 + iTp
BC1R4L 18p | MPBUSH 85p A 40250 50p 23(T 05) 40p 10 watt BCAOE 500 6 amps £1-85
2121 12p [ NKT21420p 40360 4op | TOBHIBA Z8 acries  +40p 37p 36p 309 26 W i 500 10 ampe 4145 | BCIOS and ®
BC213L 12p | NKT216 86p 40361  40p | 20 watt amp. 8447 § Alltypessre 50, Wire Ended + thene ‘ All Makes 10
BC214L 18p | NKT40376p | 2N70R  18p{ 40362  50p TOBHIBA Btud. in voltages 3:3-100 volt in all 8C50E 500 15 ampe 8106 3 a :s L
BCY30 85p NKNM 68p | UN930  20p | 40430 £1-00 Pre amp 8150 [ etandard values. *3-3-33 volt. DIAC 8D2 259 '03 + o
BCY31 40p 25p [ 2N987  40p | 40513  88p s00 § &
BCY32 60p ouo £5p { 2N1131 28p | 40594 108 SILICON RECTIFIERS BRIDGE RECTIFIERS 1000 4 50
BCY33 30p | OA47 10p|2N1132 26p| 40595 4105 ] 1 AMP MINIATURK PLASTIC WIRE ENDED [l Ministure Potted Silicon * x }" x 1* =
BCY34 36p| OA70  10p|2N1302 18p 40636 8110 § Type PIV. 1-49 50+ 100+ 500+ 1000+ Cur- Cur-
BCY38 45p| OA7S 10p IN40O1 30 @&p 5p 4ip 4p 117 Type P.IV.rent1-12 Type P.LV.rent 1-11 § ADI§) ADI62 35p
BCY39 OA8l  8p Full transistor IN4OOZ 100 7p  8p 6p  4ip 4 1002 100 2a 88p 400 s 709
£100| 0A%  8p list availabl IN40O3 200 8p 7p 6p  B5p  4ip [] 2002 200 2a 65p 6004 600 4a 80y 25 + 32p
BCY40 0A9l  7p 3 = INAO4 400 8p 7p 6p Sp  4ip 4000 400 2a 78p 1006 100 6a  70p 100 + 18
BCY70 15p| OA95 7, send for your 1IN40O6 600 10p Op 8p 7p 6p 6002 600 2a 60p 2008 200 6s  76p 500 + 15p
BCY71 OA200 7p| free copy today! IN40O8 80D 12p 1 B D 1004 100 4a 68p 4006 400 6a $1.00 1000 + 12p
BCY72 18p ) 0A202 10p IN4007 1000 15p 12p 10p 9 8p 2004 200 4a 70p 6006 600 6s £1-10

OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new types
ADDITIONAL DISCOUNTS —10% 12+ : 15% 25+ :

HENRY’

SEMI-CONDUCTOR DEPARTMENT
303 EDGWARE RO.. LONDON, W2 TEL: 01-723 1008/9
RADIO LTD. CALLERS 356 EDGWARE ROAD w2.

20% 1
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NEW LIST - NEW PRICES | DISCOUNTS

LIST 1500 -
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COPY TODAY .
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BSR LATEST SUPERSLIM

STEREO & MONO
Plays 12°, 10” or 7° records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months®
guarantee. AC 200/250v.

8ize 13} - 1lin.

Above motor board 3in.

below motor board 2tin.

with STEREO snd MONO XTAL £8-75 post £5p.
MONO-COMPATIBLE g
Plays all records £7 75 Post £5p.

RCSDE-LUXE 3 WATT AMPLIFIER. Ready made tested.
Q-stage triode pentode valve UCLSZ, 3 watts ontput. Tone
and volume controls. Rectifler valve UY85. Knobs, with
high performance loudspeaker,

Response 50-12,000 cps. Sensitivily 200mV.

R.C.S. PORTABLE PLAYER CABINET

£4

Post
25p

B
- »

Really smart appearance with space for R.C.S. Amplifiers
and most modern autochangers. 8ize 18 x 15 v 8in

Metal Sittings. Carrying handle. Popular Colours. Two-
tone rexine covered.

GARRARD SH(GLE PLAY ’I‘A Mk I1. L I o
Ideal Discot! r Hi-Fi. with

stereo/mono plng-i.n head.

GARRARD AUTOCHANGERS with Souotone Cartridges.
Btereo Diamond and Mono Sapphire. Model 1025 210.
Model 8500 Stereo and Mono Autochanger £14. Post 25p.

BSR JUNIOR SINGLE PLAYER. Turntable, £4.50
4-speed motor and separate pick-up.

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Translormer
mput '200/240V a.c. Ontynt voltages available 6 or 9 or 12

15 or 18 or 20V d.c. at 100mA or less P
PLEABE STATE VOLTAGE REQUIRED. £ h“'
Details $.A.E. Bize 8} x 1} x 1}in. ee

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

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

Bnttery 9-12v. or H,T, line 200-300v. D.C, operation. Siae

13" x 131" x 1. Response 25 c.p.s. to 25 Kc/s, 26 db gain.

For use with valve or transistor equipment. 90 Post
Full instructions supplied. Details 8.A.E. P 10
NEW TUBULAR ELECTROLYTICS CAN TYPES

50+50/350V.  36p
60+100/350V  88p
32+32/250V.. 18p
324+32/450V.. 33p
P |350+50/325V  50p
32432+ 32/350V 43p
100 + 50+ 50/350V48p

2/350V l4p | 250/28V .. 14p
4/350V .. 14p ' 500/25V .. 20p
8/450V . 14p | 1000/28V 38p
18/450V 15p
32/450V 20p
25/26V 10p
50/50V .. 10p
100/25V.. 10p | 32+32/350V 25p
LOW VOLTAGE ELECTROLYTICS.
1,2, 4,58, 8, 18, 25, 80, 50, 100 200mF 15V 10p.

500mP 12V 15p; 25V 20p; 50V 80p.

1000mP 12V 17p; 28V 85p, 50V 47p; 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; 8000mF 25V 47p; 50V 65p.

5000mF 6V 25p; 12V 42p; 25V 75p; 35V 851;: 50V 95p.

CERAMIC, 1pF to 0-01mP, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 850V-0-1 4p, 0-5 13p; 1mF 15p; 2mP 150V 15p.
500V-0-001 to 0-08 4p; 01 5p; 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerance 1%. 2-2-500pF 8p; 560-
2,200];1? IOD 2.700-6 800pF 20p 8,800pF-0-01, m!d 30p each.
G. “0-0" 208pF+176pF, 65p; Slow motion
drive 886pl‘+386pll‘ with 25pl+2§p!‘ 50p; S00pF slow
motion, standard 45p; smail 8-gang 800 pF £1-60.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, S0pF, 56p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS.  w., i w., 1 w,, 20% 1p; 2 w. 5p. 100 to 10M.
HIGH STABILITY i+ w. 2% 10 obms to 1 meg., 10p.
Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K 10p each; 24 watt. 1 obm to 8-2 ohms 10p.

EMI PICK-UP ARM. With mono xtal and stylus £1-25.
HI-FI PICK UP CARTRIDGES. Diamond LP/Stereo,
Stereo/Mono 9TA £2-50; GP94 22:50; GP93 22.

Sapphire Mono GP81 £1-50; Powerpoint LP/78 80p.

E M WOOFER AND
- =8+ TWEETERKIT

£575 &

Comprising a fine example of a Wooler
101 «6iin. with a massive Cersmic
Magnet, 440z, Gauss 13,000 lines.
Aluminium Coue centre to improve
middle and top response. Also the E.M.1.
Tweeter 3lin. square has a special
hghtv:)eliight paper cone and magnet flux
nes.

Impedance 8tandard 8 ohms
Maximum power 12 walts

Usetul Response 35 to 18,000 cps
Bass Resonance 45 cps

SUITABLE ENCLOSURE 20 x 13 x 9in.
£9. POST 25p.

WEYRAD P50— TRANSISTOR COILS
Mzw Femte Aerial. .. . 72p | Spare Cores............
Osc. P50/1AC ©.33p | Driver Trans, LFDT4.

LF. P60/2CC 470 k .36p | Printed Circuit, PCAL ..
.86p | J.B. Tuning Gang ...... 65
.86p | Weyrad Booklet. .. .. ..
/3V .86p(OPTL ................
Mullard Ferrite Rod 8 x #in. 20p. 8 x jin. 20p.

VOLUME CONTROLS | 800nm Coax 4y ve.
Long spindles. Midget Size BRITISH AERIALITE

§ K. ohms to 2 Meg. LOG or | AERAXIAL-AIR S8PACED
LIN. L/S 15p. D.P. 25p. | 40 yd. £1-40; 60 yd. 22. -
STEREO L/§ §5p. D.P. 75p. | FRINGE LOW LOSS Io
Edge 5K. 8.P. Transistor 25p. | Ideal 625 and colour

8in. ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bnu resonance

55 cps.
£4-80

impedance. 10 nm
music power.
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2lin. sides
8 x 4in. 45p; 8 x 8in. 53p; 10 x 7in. 85p; 12 x 8in, 85p;
14 x 9in, 80p: 16 x 8in, 90p; 12 x 3in. 50p; 16 x 10in. £1.
ALUMIKIUM PANELS 18 s.w.g. 6 x 4in. 9p; 8 x 6in, 15p;
14 - 3in. 168p; 10 x 7in. 19p; 12 x Sin. 20p; 12 x 8in. 28p;
16 x 8in. 28p; 14 x Bin. 34p; 12 x 12in. 40p; 16 x 10m. 80p.
1iinch DIAMETER WAVECHANGE SWITCHES. 25p.
£ p. 2-way, or 2 p. 6-way, or 8 p. 4-way 25p each.
1p.1 2-way, or 4 p. 2-way, or 4 p. 3-way 25p.

TOGGLE SWITCH! p. 14p; dp. 18p; dp. dt. 23p.
“THE INSTANT'' BULK TAPE
ERASER & HEAD DEMAGNETISER
£00/250 v. A.C. £2. 3 Post
Leaflet 8.A.E. 15p

HI-F1 STOCKISTS.

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

DECCA DECCADEC GARRARD
MOTOR UNIT Mk. It

8ingle piay Stereo/
Mono Deram
transcription

head and arm.
Four speeds.
10{in. turntable.
Anti-rumble filter.

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £9

30-14,500 c.p.s, 12in.
double cone, woofer and
tweeter cone together
with a BAKER ceramic
smagnet assembly having
a flax density of 14,000
ganss and a tofal flux of
145,000 Maxwells, Bams
resonance 40 ¢.p.5. Rated
20 watts. State 3 or 8 or
15 ohm. Pout Free.

Module kit, 30-17,000 c.p.s.

'ig: hndeur. crossover,
bafle an .
instructions. I l 50
BAKER " BIG-SOUND ” SPEAKERS
'Group 25’ *Group 35' | ' Group 50’
12 inch 12 inch 15 inch
25 watt £7 35 watt £9 50 wati £ l 9
3or8orl5ohm | 8or8orlbohm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Filuted wood front.
Por 12in. dia. or 10in. speaker 20 x 13 x Bin. £0 Post 25p
Por 18 x 8in. or 8in. speaker 168 x 10 x 9in. £6 Post 25p
Por 10 x 8in. or Bin. speaker 16 x 8 x 8in. 24 Post 25p
LOUDSPEAKER OABDIET WADDING 18in. wide, 15y It

GOODMANS 64in. HI-FI WOOFER

8 ohm, 10 watt. Large ceramic magnet.

Special Cambric cone surround. £ 4

Frequency response 30-12,000
cps. Ideal P.A. Columns.
Hi-PFi Enclosure Systems, etc.

The moving coil diaphragm zives a good
radiation pattern to the higher lrequenclal
and a smooth extension of total response
from 1,000 cps to 18,000 cps. 8lze 3} x

3 x 2in. deep. Rating 10 watt. 3 ohm or

15 ohm models. £ I ,90 Post 10p

SPEAKER COVERING MATERIALS. Samples Large 8.A.E.
Horn Tweetsrs 2-16Kc/s, 10W 8 ohm or 156 ohm £1-50.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 obm 23.
TWO-WAY 8,000 c.p.s. CROSSOVERS 8 or 8 or 15 ohm 85p.
SPECIAL OFFER! 80 obm. 2}in. 21in, 35 obm, 2in.; 8 in.

dia.; 8 - 4in; 8 - Bin. £| EACH

8-
3 obm, 2|in 3in. Sio, 6>
LOUDSPEAKERS P.M. 3 OHHS 7 < 4in. £1-25; 84in. 21-50;
8 x 5in. £1-80; 8 x 2}in. 21-50; 8in. £1:75; loxﬁn 21-90.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in. dis. 4 watt; 10in. dia. 5 watt; 12 in, din. 8 watt,
3 or 8 or 15 ohm models 2 each. Post 18p.
VALVE OUTPUT TRANS. 25p. MIKE TRANS. 50:1 25p.
5 WATT MULTI RATIO, 3, 8 and 15 ohms 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 inputs speech and

music. Mixing lacilities
Response 10-30,000 cps. Matches
all Iondlpunu A.C. 200/250V.
Separate Treble and Bass contirols.

£39 5

£1-50

Bias compensation.
Laboratory motor.
METAL PLINTH AND PLASTIC COVER
Cut out ready for Garrard or B.S.R.
Latest Design. Covered in black £5.50
leatherette. Antimagnetic.
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH AT SAME PRICE
All post

250-0-250 80 mA. 6.3 v.4amp. . ...............
250-0-260 80 mA, 6.3 v. 3 8.
300-0-300 v. 120 mA., 8.3 v. 4 8
MINIATURE 200 v. 20 mA , 63v ‘La. 2I)<2D<2in 759

80p

SPECIAL £ I 8 50 Eost

PRICE

Will play with cover in position.

12§ 14} - 7iin. high. Post 25p
MAINS TRANSFORMERS 5 2

350-0-350 80 mA. 6.3 v. 3.

MIDGET 220 v. 45 mA., 63 v. 2 a. 21 x 2§ x 2in..

MINI-MAINS 20v. 100mA. 11 x 1} x1in. . ... 50p
HEATER TRANS, 6.3 v. 8.. o o . 80p
Ditto tapped sec, 1.4 v., 2, 8, 4, 5, 6.3 v. 10 lm p. .. 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2amp., 3, 4,5,6,8,9,10,12,15,18,24 and 30 v, 5225
1amp., 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60. 22-25
2amp., 6, 8, 10, 12, 186, 18, 20, 24, 30, 38, 40, 48. 60, 23-25
§ amp., 8, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40,48,60 28-75
AUTO TRANSFORMERS. 115v to 280! or 280v to 115v.
150w. £2-25; 500w. 26-25; 750w. 210; w. £14.
CHARGER TRANSFOR!ERS Input 200/250v.

for 6 or 12v., 1} amp. £1-50; 2 amp. 21-80; 4 amp. £2:50
FULL WAVE BRIDGE CHARGER RECTIFI RS:

6 or 12v. outputs. 1} amp. 40p; 2 amp. 55p; 4 amp. 85p.
LUCAS 2D8500 Bridge 70v 5 amp 21.

E.M.I. 13} x 8in.
LOUDSPEAKERS

e g, £425

And crossover,
watt. State Sor 8 or

5 obm, As illustrated. Post 16p
With flared tweeter cone and ceramic
magaet. 10 watt.
Bass res. 45-60 cps. 2 4 7 5
Post 15p

Flux 10,000 ga
Post 25p. £5

State 8 or 8 or 15 obm.

Teak Cabinet. B8ise 18 x 10 x 8in.
MINIMUM POST AND PACKING 15p.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

Opan 9-6 p.m. (Wednesdays 9-1 p.m,, Saturday- 9-5 p..

. Details 8.A.E.

BARGAIN AM TUNER. Medium Wave.
Transistor Superhet. Ferrite aerial. 9 volt.

£4-50

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordlnn
Will mix Microphone, records, tape and tuner £3
with separate controls into single output. 9 volt.

Stereo version of above 24-

BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. 9 volt,
Printed Circuit. Calibrated slide dial tuning. £ I 2 .50
Walnut Cabinet. Sise 7 » 5 x 4 inch

BARGAIN FM TUNER as above, £885
Chassis only, less cabinet.

BARGAIN 3 WATT AMPLIFIER, 4 Transistor £3,50
Push-Puli Ready built, with volume control. 9v,

COAXIAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS 5p yd. 80 chms or 300 ohms.
JACK SOCKET 8td. open-circuit 14p, closed circuit 23p;
Chrome Lead Bocket 45p. Phono Plugs 5p. Phono Bocket 5p.
JACK PLUGS 8td. Chrome 15p; 3-5mm Chrome 14p. DIN
SOCEETS Chassis 3-pin 10p; 5-pin 10p. DIN 8OCKETS
Lead 3-pin 18p; 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin
25p. VALVE HOLDERS, 8p; CERAMIC 8p; CANS 5p.

E.M.I. TAPE MOTORS., 120v. or
240v, 1,200 'r.p.m. 4 pole 135mA.
Spindle 0 187 0- 75in. Size 31 » £| _25
2} x 2}in. (illustrated). Post 18p.
BALFOUR GRAH. MOTORS.
120v, or 240v. 1,200 r.p.m. 4 pole
SOmA. Spindle l ¢ 3/20, Sise. 8

2§ x 2} % 1}ib. Post 15p P

CALLERS WELCOME

Radio Books & Component Lists 5p. Written guarantee. (Export: Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst. Tel. 01-684-1865
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SOLID-STATE EYE

SMALL research model of a black-and-white camera

employing a solid-state “eye” that could make
possible future TV cameras as small as a wristwatch
was demonstrated recently by RCA.

The camera’s imaging sensor is a silicon integrated
circuit in contrast to the vacuum tubes of conventional
TV systems.

The camera’s integrated circuit “eye” consists of 32
rows of photo-sensitive elements, with 44 elements in
each row. When an image strikes the array, an electrical
charge proportional to the light intensity is produced
in each element. The rows are read out very rapidly
in sequence to produce a black-and-white television-type
picture.

A model of the camera, developed at RCA labora-
tories in Princeton, America, has been delivered for
evaluation to the Air Force Avionics Laboratorv in
Ohio. which sponsored research on the system. ’

LASAR DRILLS FOR DIAMONDS

INUTE flaws and other imperfections in diamond
gemstones can now be removed by use of a laser
developed by the Raytheon Company of America.

In a series of experiments on natural diamonds. light
energy from the laser was focused to extremely small
areas and tiny holes “drilled” to the imperfections. The
imperfections are then removed by a vartety of methods
and the small-diameter holes cleaned.

The holes pierced by the laser arc about two-
thousandths of an inch in diameter—about the diameter
of a human hair. These holes are not generally visible
without magnification, and because of their small
diameters, they do not change the stone's natural reflec-
tions.

SPACEWATCH

HE International Telecommunication Union has made

a proposal that a satellite communications system
should be set up to provide aid following natural
disasters such as earthquakes and floods.

The ITU proposes the setting up of an organization
in Geneva from where the coverage using two geo-
stationary satellites over the Equator would be world-
wide. Communications links required with this scheme
include walkie-talkie radios. medium distance multi-
channel voice links and a mobile earth station. All this
equipment would be air transportable with self-contained
power sources.

DOLBY SOUND IN THE GINEMA

ANK Audio Visual Ltd., in agreement with Dolby

Laboratories, are now making Dolby noise reduction
units available to cinemas on a rental basis. The new
unit {Model 364) is a modification of the now well
known Dolby “A” system. This reduces noise levels by
boosting low level signals at all stages of recording until
playback when they are reduced to their original level.

Cinema film sound is usually read from an optical
track which is characteristically noisy, grain and dirt
being the main offenders. The h.f. range of cinema sound
is thus severely limited. By reducing noise the h.f.
response can be greatly improved, for instance by using
a better quality speaker system.

The full potential of the playback unit will not be
realised unt:l Dolbied films are available, but Rank
demonstrations have shown that in use with existing
films the 364 unit gives a healthy though not dramatic
improvement. At only t£2-74 per week, many cinema
owners should soon be taking advantage of this chance
to improve the weak link in the film projection system.
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Would YOU pay
50 pence for a
components
catalogue?

You'll be glad you did
when you get THIS one!

A components catalogue is so vital to any keen con-
structor that it simply does not pay to make do with I2ss
than the best. True, the best may cost a little more . . .
but it's the cheapest in the end. So invest in a Home
Radio Components Catalogue, listing over 8,000 items,
more than 1,500 of them illustrated. If you call at our
shop the catalogue is yours for just 50 pence. If you
order by post-- 70 pence, including postage and packing.
You also get 10 Vouchers, each worth 5 pence when used
as instructed so you can get the cost of the catalogue
back in any case!

Send the coupon today with your cheque or P.O. for 70p.
- emE em mm S oI SIS Sm EE o e e - g
Please write your Name and Address in block capitals I
NAME

ADDRESS

|
I HOME RADIO (Components) LTD., Dept. PE, 0]_848 84‘)2'
=

234-240 London Road, Mitcham, Surrey CR4 3HD
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BY C.MARSHALL

unit

An inexpensive 9V supply and Deac battery charger combined

F you use your transistor portable at home. this
I power supply unit will be a worthwhile invest-
ment. It will replace a 9V battery, the most common
of supply voltages, by simply connecting the radio
battery terminals to the output of the unit. Although
this is a constant current device the power available
is more than adequate for the majority of good
quality transistor radios.

A built in bonus is the facility for charging nickel
cadmium or Deac batteries. As any user of
secondary cells knows, regular charging is the only
way to get the best out of these.

DROPPING THE VOLTAGE

The circuit of Fig. 1 is unusual in that the normal
mains voltage dropping transformer is missing. in
this a capacitor (CI or C2) is used to fulfil this
function. One of the great advantages of using a
reactance whether it be capacitive or inductive, is
the fact that very little power is consumed although

" a voltage is dropped and a current passed.

For the capacitors used the reactance presented to
the mains input is [ /(27fC) ohms. This is. of course,
an idealised figure since the capacitor diode bridge
and load have resistance so the formula should be
modified to Z = (X2 + R? where X, is the
reactance and R the total circuit resistance. If com-
parative measurements were made it would be found
that the reactance figure would be far in excess of
the resistance figure so that we can say that the
circuit is constant current device, the value being
dependent on the series capacitance as the load
presented plays little part in modifying the total
impedance.

" CROSSING THE BRIDGE

With the mains voltage applied and dropped it
only remains for it to be rectified and smoothed. In
this circuit the diodes D1-D4 afford rectification and
the capacitor C3, smoothing. By rectification is
meant the conversion of a.c. to d.c. However, when
there is conversion there is normally some ripple
present, so the capacitor C3 attempts to smooth this
before it is passed on to the load.

ZENER PROTECTION

The diode D5 has the unique function of deciding
the output voltage. In the condition of no load, the
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COMPONENTS . . .

Resistors
R1 680k} ywatt carbon

Capacitors
C1  0-68uF 400V
C2 0-33uF 400V
C3 5,000uF elect. 25V

Diodes
D1-D4 1S100 or any silicon diodes of 50 p.i.v. and
current capacity greater than 100mA
D5 ZS91 Zener (see text)

Switches
S1 Double-pole mains on/off toggle
S2 Single-pole, double throw

Miscellaneous
LP1 Mains neon, FS1-500mA fuse, 2in x 14in
Veroboard 0-15in matrix

voltage at the output would approach that of mains
potential which could be dangerous. With the Zener
diode DS in circuit the voltage will drop to 91V.
Obviously any low voltage diodes would be
destroyed without this protective influence, so the
diode serves as protection to the bridge and to
supplying an output voltage on load of about 9V.

BATTERY CHARGING

Up to now we have only dealt with the unit in its
power supply role at 9V. As a flexible secondary cell

—WI//// Fig. 1. Circuit diagram of power unit
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Note fine up of
component {eads

Fig. 2. Veroboard layout and interwiring details
of power unit

charger there are a number of other points to be
considered.

When charging a nickel cadmium cell it should be
remembered that the charging current should not
exceed the 10 hour rate. By this is meant that for
a 200mAH cell, the charge current should be
200/10 = 20mA and at 225mAH, the current is
225/10 = 22-5mA.

To recharge a totally discharged battery the total
charge time should be the charging rate times 1-4.
For example, if current is being replaced at the 10
hour rate the total time for recharge would be
10 X 14 = 14 hours.

With the circuit shown, in position 1 of the func-
tion switch S2, the unit will provide 25mA with
Zener protection, for up to five Deac cells. This
follows since the maximum charging voltage per cell
is 1'5V, so that in the circuit given the output voltage
will be around 9V with the cells disconnected. With
a battery connected this will start to charge and the
Zener diode will be cut off.

While the Zener diode will prove adequate for
charging up to five cells, two ZS9-1 diodes connected
in series should be used for six to ten cells, that is,
for charging a 9 to 15V battery.

UNIT ASSEMBLY

The small components are assembled on a 2in X
1}3in piece of 0-15in matrix Veroboard, as in Fig. 2.
Also given here are the complete interwiring details
for the unit. The actual box dimensions for the
prototype was 6in X 4in X I4in but since any
rearrangement of the components will not adversely
affect performance, other housings can be tried. *
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THE poor level of participation at this year's, the fifty-
sixth, Physics Exhibition, was particularly evident
by the large area of unused floor space in the Great
Hall of Alexandra Palace. Earlier this year (March
13-16) this showcase of scientific instruments and
apparatus seems to have been a sufferer of the same
economic exigencies that have been denuding commer-
cial exhibitions, particularly on the electronic scene.

With a reduction of nearly fifty per cent of last year's
exhibitor count, the translation of the venue and amalga-
mation with another exhibition would seem inevitable.
Tnis, in fact. is what will happen next year when this
will combine under the joint title of Labex and Physics
Exhibition and be held at Earls Court. This Mecca will
no doubt assure the future viability of this high quality
scientific exhibition, but for me its “Ally-Pally” situa-
tion seemed in tune with its not too commercial,
academic tenor,

This year the special features included exhibits
arranged by the Electronics, Optical and Spectroscopy
Group, to mark the occasion of the 1971 Nobel Prizes
for both physics and chemistry to Professor Gabor for
his developments of holography and Dr Herzberg for
his work on the electronic structure and geometrics of
molecules.

With man’s desire for faster travel comes an awareness
of the limitations of the existing systems. Conventional
steel wheel-on-rail suspensions ars limited to about
200 m.p.h. In overcoming this barrier two avenues
have been explored; air suspension (hovercraft) and
magnetic levitation (linear motors). While the former
is commercially viable and a 250 m.p.h. tracked hover-
craft will soon be starting test trials in this country, the
linear motor has not yet enjoyed the same emergence.

The Department of Engineering at the University of
Warwick demonstrated a linear motor model using super-
conducting magnets for the suspension and guidance of
high speed vehicles with a conducting track.

In the same vein, a fascinating exhibit on the Decca
Radar stand was a piezo-electric transducer in disc form
made to act as a linear motor when subjected to ultra-
sonic vibrations at its resonant frequency. When excited
this disc propelled itself silently along an inclined sur-
face at speeds which were infinitely controllable up to
ICem/s: Possible research applications for this are tape
and chart recorder drives and conveyor belts,

Ultrasonics also have applications in medicine as was
shown by the Medical Research Council. The exhibit
demonstrated that instantaneous blood velocity in the
human aorta could be measured by Doppler analysis
without involving the patient in chest surgery so enabling
a quick assessment of heart pumping action.

A recent development from Mullard is a channel
image intensifier which is fitted to the front of a tele-
vision camera and can provide a gain of up to a hundred
thousand so enabling the camera to produce bright
clear pictures even in starlight.

Other Mullard exhibits included a fruit machine and
a digital clock both specially devised for their educa-
tional service.

It is this sort of diversity that makes the Physics
Exhibition so appealing and we can only hope that in
its move to Central London that it manages to retain
its particular identity.
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters notre ating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

Wrong formula

Sir—1 have been  teaching
Physics, not pure Nuffield but with
a slant that way, for only 10 years,
but I share Mr. Cozens’ concern,
see  “Paradoxical Stage”  April
Readout,

Perhaps he will be glad to know
that the Association for Science
Education, the Institute of Physics,
and the numerous “‘new Maths”
authorities are also aware and
worried. The incompetence of
pupils trained by some of the experi-
mental methods is very obvious, and
Mr. Cozens is quite right in saying
that Physics teachers have to do
their own traditional Maths teach-
ing.

At an earlier stage, a colleague
of mine who teaches both trad and
modern Maths finds he has to teach
14 year olds that, say, 418 on a
scale lies between 4-10 and 4-20. And
at a higher level, some University
entrance authorities are less than
happy about the mathematical in-
competence of many applicants who
hold Maths and Physics Highers
and A levels. .

Incidentally, it’s probably a tradi-
tional printer’s error, but Mr.
Cozens has the Wheatstone Bridge
formula wrong. And very few
pupils with a modern Physics Higher
would know what a Wheatstone
Bridge is, although they would know
what to do with a collection of
gates and a 5V supply.

1t's sad that the same blind con-
cern with change and trendiness
affects the attitudes of some modern
teachers to things like not hurting
other people’s feelings unless you
really want to (manners), and some-
times getting on with something
when you want to do something else
(discipline). Luckily, most of these
educational experiments are re-
thought before too much harm has
been done.

W. H. Jarvis, M.A., A.lnst.P.,
Perthshire,
Scotland.
| hope Mr. jarvis is right in saying
that educational experiments are
usually put right before too much harm
is done, but | am afraid | do not share
his optimism, | think that this particu-
lar experiment with the *New Maths”
should be left until the student has
safely passed C.S.E. or G.C.E. in
traditional maths.
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About my error in the Wheatstone
Bridge formula Mr. Jarvis is right. |
will try to make it clear.

When the bridge is balanced

Ri R3

R2 R4

If RI is unknown resistance and

R2isthe standard known resistance
then

R3

R'ZREX

G. A. Cozens.

Better performance

Sir—As  your Ferranti boys'
Scorpio ignition looked the most
sophisticated circuit yet published 1
purchased a set of components and
assembled it for my Rover 2000 SC.
The result is a distinctly brighter
performance.

From the photograph enclosed
you will notice that I have trans-
posed the transformer and circuit
connector block to suit the Rover.
I have also clamped down the two
large discharge capacitors by means
of a hard Dural bridge-piece and
a stainless steel rod screwed 6B.A.
This rod passes through a clearance
hole in the circuit board and is
secured to the case by a couple of
nuts. This is a more secure fixing
than anchoring to the board which
could distort in time and allow the
clamp to loosen.

Recently 1 went with a stop-watch
to my favourite testing stretch of
level road (there are six miles of
it) and got the following results.

Top gear: 30-50m.p.h. 114 secs.
Scorpio 100 secs.

Top gear: 50-70m.p.h. 148
secs. Scorpio 11-2 secs.

3rd gear: 30-50m.p.h. 7-5 secs.
Scorpio 7-0 secs.

3rd gear: 50-70m.p.h. 97 secs.
Scorpio 86 secs.

The above results with brand new
contact points, once they were burnt
down a bit the discrepancy would
be greater as 1 had previously
found that after about 4,000 miles
the engine got rough over 5,000 revs
due to erratic ignition timing with
the points pitted.

Please convey my congratulations
to Messrs. Gibbs and Shaw.

G. A. Turner,
Airdrie, Lanarkshire.

Sir—I resumed buying P.E. last
December especially for the articles
on “Logical Radio Control” and
like Mr. W. G. Jones, (Letters,
March issue), I found the whole
thing almost unintelligible. 1 should
like to make it clear that 1 have
worked as a technician for a num-
ber of years in various types of
laboratories and am wused to un-
ravelling the intricacies of strange
systems.

This is England, I am English and
your magazine prints articles in
English for me to understand. Of
course Electronics has its own slice
of language to be understood, but
surely all the bits of electronic
language have to be joined by clear,
simple English. 1f you like, try
printing your magazine using only
an Electronic Dictionary and see
how far you get!

Needless to say, 1 have not built
any of the radio control circuits
escribed (?) in the articles and feel
disappointed about them. No doubt
if 1 built them up just as shown and
connected them all together it would
all work, but 1 wouldn’t know why
and would have learnt nothing—and
what if something went wrong? 1
was going to complain before now
but let it slide until 1 read your
Editorial in the April issue in which
you seem to be defending the type
of bad technical writing under dis-
cussion; your attitude being that it
is our fault if we don't understand
the mumbo-jumbo.

If your motives are good 1 can
only assume that you don’t realise
how difficult it is to be a teacher
and pass on information in a clear
manner. If on the other hand, your
intentions are less honourable 1 sup-
pose it is in order to maintain some
sort of superior position by with-
holding information.

C. F. Hughes,
Bedford.
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FOR
RAPID
SERVICE

TRANSISTORS

4
ADIl6I/162
ADTI 40
AFl18
AFI124

2N3705
2N3706
IN371L
2IN3819
2N 4058
2IN5459

QA202
BY 100
BY|27
BYZi2

ZENER DIODES

From 2 to 33 volts.
400mwW, I5p; I5W, 22jp

SILICON BRIDGE

RECTIFIERS sap

40 P.I.V., I'SA
200 P.I.V., 2:0A
MISCELLANEOUS ITEMS
Mercury switch, 2 amp., 25p

BY9A valve bases, 2p

Sk} edge control, fits most small,
imported radios. Tp

20Q volume control for 30
speakers, 20p

Antex CN240, 1 5W miniature
soldering iron, £1-70

Valve and Transistor Data book,
9ch edition, 7Sp

Transistor equivalent book, BP 1, 40p

PANEL FUSEHOLDERS

For |iin fuses 18p
For 20mm fuses I15p

CONTROLS, Log. or Lin.
Single, less switch, I15p
Single, D.P. swicch, 24p
Tandem, less swnch 40p
5kq, 0kD, 25k0, SOkn
250KQ, 5000, IMQ), 2M

100k,

RESISTORS

Carbon

All 5%, high-stability, E12 values.
W, 1R W, 1ip: IW, 4p;2W, 6p
Wirs-wound

SW, 10p; 10W, 12p

June 1972

ELECTROLYTICS
1,000uF
1,000 F
2,000uF

S500uF 32-32uF

50-50uF 350V

MINIATURE ELECTROLYTICS

VARIABLE POWER SUPPLY
[nput: 240V, a.c.
£4-20

I5v

Qutput:  Switched 3, 45, 6, 7°5,
9, 12 voles d.c. at 500mA

NEW NEW
ILLUSTRATED
1972-73
CATALOGUE

Post Free

VEROBOARD

Size 01 matrix 0I5 matrix
22p 16

; 75p
Pins—both sizes; packec of 36, 18p

ALUMINIUM BOXES with
and screws

Length Width Depth Price
2%in 54in I4in
4in 4in [+in
4in 2%in Iin
4in 5%in I4in
4in 24in 2in
3in 2in lin
6in 4in 2in
7in 5in 24in
8in 6in 3in

10in 7in 3in 92p

* These sizes fit standard Veroboards

lids

CASSETTE OWNERS!

For Philips and similar cassette recorders.
PUI2 Power unit for connection to 12V + or

— E car electrical systems, £3 25

giving 74V, stabilised output.
PP75 Mai ty,
7‘}‘31{?:‘”” supply, output ‘I .95

Both units are complete with cable
and 5 pin D.I.N. plug

BONDED ACRYLIC FIBRE

B.A.F. wadding, 18in wide, lin thick. The
ideal lining for speaker enclosures. 1Sp per
yard

LOW-OHM RESISTORS

24 watt wire-wound ,0p

10
1-80,27Q, 3-30, 390, 47()
5'60.6-80,82

CAPACITORS

2:2pF
3-3pF
SpF
10pF
10pF

GARLAND BROS. LTD

DEPTFORD -BROADWAY, LONDON, SE8 4QN

0-0027uF
0-003uF
0-0033uF
0:0033uF
0-0033uF
0-0036uF
0-0047uF
0-0047uF
0-0047uF
0-0047uF
0-005uF
0-005F
0-0068..F
0-0068,F
0-0068:F
0-0082uF
0-0082uF
00l uF
0-0luF
OIuF

L uf
-0l 1F

1 1eF
-01 uF

20000000000
[=f=J=YeYoYalolo¥a]
we
T
5

1-0u:F 250V
Note:
S/M silver mica 1% tol.
olystyrene 2%, tol.
MDC-—a c. rating =300V.
M.F. =Mullard min. foil.
Cer. =ceramic.

. 2 pin (speaker)
pin

. 4 pin

. S pin, 180°

-5 pin, 240

R . 6 pin

Ja:k 24mm unscreened
Jack, 24rmm screened
Jack, 34mm unscreened
Jack, 3fmm screened
Jack, {in unscreened
Jack, 4in screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Phono, fitted 4 ft lead
Wander, red or black
Banana 4mm, red or black

LINE SOCKETS
Car aerial

Co-axijal

D.AN.2 pln (speaker)
CIN.3p

D..N. 5 pm 180
D.I.N. 5 pin, 240
Jack, 3tmm

Jack, iin screened
Jack, stereo, screened
Phono, plated metal

MAIL ORDERS :

enquiries please.

C.W.O. only.
10p P. & P. (Air mail extra).

Co-axial, surface
-axial, flush

LN, 2 pm (speaker)

I

Co
D.
D.
D.

Jack, $in unswitched

Jack, {in switched

Jack, stereo, switched

Phono, single

Phono, 2 on a strip

Phono, 3 on a S(I‘Ip

Phono, 4 on a strip

Wander single, red or black Sp
Wander, twin strip P
Banana 4mm red, or black 6p

Please include
S.A.E. with all
Telephone 01-692 4412
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Sinclair Project 60

Project 605

The easy way P
to buy and el
Wee

build ‘IC‘

Project 60
SR

Project 605 is one pack contamning: one PZ5
two Z30's, one Stereo 60 and one Masterlink
This new module contains ali the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules
Thus all soldering and hunting for the odd part s
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 £ 29- 95

All you need for a superb 30 watt high fidelity
stereo amplifier.

Project 60 offers more advantage to the constructor and user of high fidelity equipment than
any other system in the world.

Performance characteristics are so good they hold their own with any other available system
irrespective of price orsize.

Project 60 modules are more versatile — using them you can have anything from a simple
record player or car radio amphfier to a sophisticated and powerful stereo tuner-amphfier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre-amphifier control unit may also be used with any other power amplifier
system as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock
loop principle to provide the best ever standards of audio quality. Project 60 modules are
very easily connected together by following the 48 page manual supplied free with Project 60
equipment. The modules are great space savers too and are sold individually boxed in
distinctive white and black cartons. With all these wonderful advantages. there remains the
most attractive of all — price. When you choose Project 60 you know you are going to get the
best high fidelity in the world, yet thanks to Sinclair's vast manufacturing resources (the
largest in Europe) prices are fantastically low and everything you buy 1s covered by the
famous Sinclair guarantee of reliability and satisfaction.

Typical Project 60 applications

Sinclair Radionics Ltd, London Road, St. lves,

Huntingdonshire PE17 4HJ. Tel: St. Ives 64311

=sirnci=ir
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System The Units to use together with Units cost
Simple battery 2.30 Crystal P.U . 12V battery £4.48
record player volume control, etc
Mains powered record Z.30,PZ2.5 Crystal or ceramic P U £9.45
player volume control etc.
12 W. RMS continuous 2 x Z2.30s, Stereo 60, Crystal, ceramic or mag £23.90
sine wave stereo amp for PZ.5 PU.F.M Tuner. etc
average needs
25 W. RMS continuous 2x2.30s, Stereo 60, H:igh quality ceramic or £26.90
sine wave stereo amp PZ.6 magnetic P.U., F M.
using low etfictency (high Tuner. Tape Deck. etc.
performance) speakers
80W (3 ohms) RMS 2 x 2.50s, Stereo 60 As above £34.88
continuous sine wave de PZ.8. mains
tuxe stereo amplifter. (60W.  transformer
RMS into 8 ohms)
Indoor P.A. 2.50, PZ.8, mains Mic., guitar, speakers, £19.43

transformer etc., controls
F M. Stereo Tuner (£26) & A.F.U Filter Unit (£5.98) may be added as required.
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Project 60 Stereo F.M. Tuner £25

5 The phase lock loop principle was used for receiving signals from space craft because of its vastly

< improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan-
tastcally good results. Other onginal features include varicap diode tuning, printed circuit coils, an
i I.C.in the specially designed stereo decoder and squelch circuit for silent tuning between stations.
- - In terms of a high fidelity this tuner has a lower level of distortion than any other tuner we know.
Stereo broadcasts are received automatically as the tuning control is rotated, a panel indicator
ighting up as the stereo signal 1s tuned in. This tuner can also be used to advantage with most other
high frdelity systems.
SPECIFICATIONS—Number of transistors: 16 pius 20 in I.C. Tuning range: 87.5 to 108 MHz. Capture
ratio: 1.5dB. Sensitivity: 74V for lock-in over full deviation. Squelch level: 20.V. Signal to noise ratio:
>65dB. Audio frequency response: 10 Hz - 15 KHz (£1dB). Total harmonic distortion: 0.15% for 30%
modulation. $tereo decoder operating level: 2uV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S.
Operating voltage: 25-30 VDC.
Indicators: Stereo on ; tuning. Size: 93 x40 x 207mm.

Built and tested. Fost free.

Built, tested and guaranteed,

Stereo 60 Pre-amp/control unit £9.98

Designed for Project 60 range but surtable for use with any high quality power amplifier. Again
silicon epitaxial pianar transistors are used throughout, achieving a really high signal-to-noise ratio
and excellent tracking between channels. Input selection is by means of push buttons and accurate
equalisation s provided for all the usual inputs.

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. p.u. 3mV: correct t0 R.LAA curve
+1dB:20 to 25.000 Hz. Ceramic p.u. - up 10 3mV:; Aux — up'to 3mV. OQutput: 250mV. Signal to noise ratio:
better than 70dB. Channel matching : within 1dB. Tone controls: TREBLE + 12to

—12dBat10 KHz: BASS + 12to —12dB a1 100Hz. Front panel: brushed aluminium

with black knobs and controls. Size: 66 x 40 x 207mm.

A.F.U. High & Low Pass Filter Unit

For use between Stereo 60 unit and two Z.30s or Z.50s, and is easily mounted. it1s unique in that the
cut-off frequencies are continuously vanable, and as attenuation in the rejected band is rapid
(12dB/octave), there 1s less loss of the wanted stgnal than has previously been possible. Amplitude
and phase distortion are negligible. The A.F.U. 1s surtable for use with any other amphfier system.
Two filter stages — rumble (high pass) and scratch (low pass). Supply voltage — 15 to 35V. Current —
3mA. H.F. cut-off (—3dB) vaniable from 28KHz to 5KHz. L.F. cut-off (—3dB) vanable from 25Hz to
100Hz. Distortion at 1KHz (35V. supply) 0.02% at rated output. Size: 66 x 40 x 90 mm,

£5.98

Built tested and guaranteed,

Z.30 & Z.50 power amplifiers

Built, tested and guaranteed with circuits and instructions manual. .30 £4.48 z50 £5.48

The 2.30 and Z.50 are of advanced design using
silicon epitaxial planar transistors to achieve un-
surpassed standards of performance. Total har-
monic distortion 1s an incredibly low 0.02% at
15w (8q)) and all lower outputs. Whether you

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.1nto 8 ohms using 50 volts.
Frequency response: 30 to 300.000Hz + 1dB.

use Z.30 or Z.50 amplifiers in your Project 60
system will depend on personal preference. but
they are the same size and may be used with
other unitstn the Project 60 range equally well,

SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).

Oistortion: 0.02% into 8 ohms.

Signal to noise ratio: better than 70dB unweighted.
Input sensitivity: 2560mV into 100 Kohms (for 15w
Into 8Q2)

For speakers from 3to 15 ohms impedance.
Size:14x80x57 mm.

and PZ 6 where a stabilised supply is essential.

Designed special for use with the Project 60 system
of your choice. Use PZ.5 for normal Z.30 assemblies

PZ.5 30 volts unstabilised £4.98
PZ.8 35 voits stabilised £7.98
PZ.8 45 volts stabilised

(/ess mains transformer) £7.98
PZ.8 mains transformer £6.98

Guarantee

If within 3 months of purchasing Project 60 modules directly
from us. you are dissatisfied with them, we will refund your
money at once. Each module is guaranteed to work perfectly

and should any defect arise in normal use we will service it at Please send

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Name

once and without any Cost to you whatsoever provided that
1t is returned to us within 2 years of the purchase date. There
will be a small charge for service thereafter. No charge for

Address

postage by surface mait. Air-mail charged at cost.

| enclose cash/cheque/money order.

Sircl=sir—

PE6
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WSS Lo G (B0 EDGWARE ELECTRONICS
l6a WELLFIELD ROAD, LONDON SWI16 2BS CENTRE
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage [p per transistor, over ten post free 194 EDGWARE ROAD, LONDON’ w.2
Phone 01-723 1465
8 8 $
{4 P # f }
1N21 0-{7 AC126 20 | BF173 S GJ4M - 0C4: o
B mamodklaw s o AR e
o 8 )] B .
IN253  0-50 | AC187  0-25 | BF185  0-80 | HG1005 0-50 | OC45 -1; Input 240 volts. Output 3V, 45V, 6V, 7-5V, 9V,
e BIAGL SRR SR RM M price 44T postage patd
B 4 ACH S amie o e e el o Poe G e paid
i SR8 iR 0 G gh o w8 P
- .. X ® 6 ¥ o
18113 15 | ACY22 10 | BFX12  0-20 | MJE2955 1-87 | oC70 -12 lnPUt 2 volts. OUtP"." 6V, 7:5¥, 9V,
18130 18 | ACY27 0.2 | BFX13 0-25 | MJE3055 0-87 | OCT1 12 Price £5-10 postage paid
18300 023 ACYS 080 |DEX30 085 | NKTI2 080|0CTs 080 MD 800 Sound Headph ith vol trol £3-90
i i i - - ound Headphones with volume controf £3-
2G240 -97 | ACY40 41, B 3 5 o 5 A N
26301 020 ACYul .§ ggggg .EE gﬁ%ié 8?5 §§%§ .§ Garrard 2025 with plinth cover and cartridge £12-30
¥ B - Q2 o X il A
2G306  0-30 | AD140  0-80 | BFX85 0-30 | NKT215 097 | 0C77 040 Shira Car Radio MW/LW—
i Gm At o8B i Mihu ef S bR Marus 30
cociie el eovachll ol jeeeso e ool Push Boston €104
- i - - ush Button £10-
2N214 048 | AF114 025 | BFY .25 | NKTe2: 092 | 0C8I1M 0. . -
ggggg & :g}}g gg gggii gg g5¥§5{ g ogg}?m §§ Plinth and Cover suitable for Garrard SPZS. £325
- » ¥ 7 - 0C817 - x
3N404 080 | AF117  0.25 | BFY1o 085 | NKT272 0.85 | 0082 .25 Headphones DHO25, £2-25
ek SANI SRR RN N8 0me SR e fC G R G D
06 010 | AF12d  0.85 | BFY0 022 | NKToi> 085 | 084 028 Please send 25p for postage and packing
2N706A 012 | AF125  0-80 | BFY5l 020 | NKT277 020 | 0C11i  0-38 . :
18 | AF126 017 | BFY62 0-22 | NKT278 026 [ 0Cl22  0-6 Quality Cassettes at cheapest prices
2N709 0463 | AF127 017 | BFY53 017 | NKT301 0-40 | 0C123 0.6 C60 35p plus 5p P. & P
2N711  0-87 | AF139 0.0 | BFY64 042 | NKT304 078 | OCI39  0-2| PP PR -
Bit, omlinn e shie ok Nghyen sae o oL
2N1091 088 | AF180  0-52 | BSX60 0.98 | NKT678 030 | 0C169 0.8 C120 60p plus Sp P. & P.
ON1IS1 025 | AF181 04 | BSX76 0.1 | NKT713 0-35 | 0C170 0.8
ON1132 025 | AF186  0-40 | BSY26 018 | NKT773 025 | OC171 03 Surol
el g [l rPtunds of varlties | |
A W S R, B SR G B Thousands of varieties in Electronic Components at
i el M g0 ohjeow b throwaway prices
gg%ggg gg :g¥gg 8%5 BTY;/J gzg 0AT0 1 ggggg X Save LELELLLLLLLLL here
X X o) K AT7L 5 - . s 0
IN1306 098 | Aovas 088 | BTvian0oRT|0ATs  010|oGzer o Mixed packet of resistors 25p postage paid
2N 1420 98 | ABYS0 0.1 0-76 | OAT4 - 0C460 20
2N15607 28 | ABYO1 0-4 BTY79/400R 0A79 - 0C470 3
aN1526  0-98 | ASY53 02 1-25 | 0A8L -08 | OCP71 0
aN1909 95 [ ABY55 020 | BY100 015 | 0A8 012 | ORP12 O
2N2147 076 | ASY62 028 | Y126 015 | 0AB6 .15 | ORP6O -
R IR
aNam 193 | AUI0L 12.15 BYZ10 0.85 §‘:‘§?§ i gv;;;ggl &+ TRANSISTOR AMPLIFIER, £375. 1 VALVE
aN2ssen 018 | Boton o0 | DLZM 0| QAT 0% |Sxes o (EL84) AMPLIFIER CHASSIS, £3. STEREO
N Soa|Dele O myais  oes | 9AZ200 DEB|SXEL & HEADPHONES, 8 ohm, £1-95. HIGH IMRED-
Wi SRIEGN SR SR U0 SEm G ¢ A Ol W o JE RS
Wated 080 | BClisa 30 Byzsscsv:;l 83%33-3 :2g sXei2 g AERIALS, 47in, 45p. RECORDING TAPE:
IN2904A 0-85 | BC125 .68 CRBI;AE)’ -'E'? 0AZ208 082 \'30;2011’ 75 L.P. 1,800ft, 80p; Ce0, 39P; €90, 60'p. MICRO-
9N2006 020 | BC126  0-65 | CS4B .50 | 0AZ209 0-82 | V'60/201 0.50 PHONES: Lapel, 28p; ACOS Mic. 45, 90p;
2N2907  0-28 | BCl40 -85 | C310B -18 | 0AZ210  0-82 | V60/201P 0-75 ' ! ! !
aNzpd 48| DClT 013 DDolo  0dB | OAZ2IL 038 | XAl 010 Dual Impedance, 600 ohm and 50k(, £4-50.
3 e B 222 2 - . . . .
aNaeg 010\ BCl4Y 018 | DDoos }'3 0AZxg 045 | XAl 018 5kQ Potentiometers with Switch, 16p. Bridge
ana0ss 078 }}‘é}f;é, ¢z gggg; :gg oAzzii Sm Xale o Rectifiers, 40V, 1.5A, 36p. Rotary Switches,
aN3705 010 | poige 018 | GD4 o | AZ: O | xale2 06 250V, 2A, 9p. 4P 3 Way Wave Change Switches,
2N3708 028 | pova) gy | GDS -38 | 0AZ246 Q.28 | XB101 048 15p. PLUGS: Jack Standard, 10p; SCREENED
aNS707 012 | Lot oo | GDS -25 | 0AZ290 0.38 | XB102 010 ! p !
aNgroe 010 Dofs GDIz 008 |OCIE © 080 | XBlos 028 13p; 2:5mm and 3-5mm, 6p; SCREENED, 8p.
e ow a0 Lh oL i o  ngime om R A e W
2N5027 068 | BCY42 025 | GETLIS 050 | ocos  0.60 | 28271 018 TURE INDICATOR LAMPS (5 colours), 11p;
nposs 083 | BCY:0 OAB| GETI 0801 ocos 047 | zT21 085 6V or 12V BULBS for above, 4p. CARTRIDGES:
175 0401 BCZI0 098 GETETo 05 ocae g::g T ?,:f: COMPATIBLE ACOS GP91-3SC. 90p;
28304 078 | BDIz) 048 | GETesl 028 0C20 060 | ZTX108 02 STEREO GP93-1, £1-15. MAINS NEONS panel
as703 088 | DDI: 078 | GETeE; 85 | OC30 A0 ZTXI00 o mounting (red, green, clear), 13p. TELE-
A OBy b OEXa 03 iocss 060 ZTXs00 016 PHONE AMPLIFIER, £2-62. MINIATURE
MID SEIBEIL RSN 3BI00h ol Zmxn om SKELETON PRESETS, 6p. CAPACITORS:
i : : . - 400-200-50-16mF, 300V, 30p. A range of minia-
SEMI-CONDUCTOR SET FOR ture CERAMICS 50V and Miniature ELECTRO-
P. E. GEMINI AMPLIFIER £13-95 EY-‘I-K;SS FERRITE ROD 6in x gin with M & L
oi p.
SEND S.A.E. FOR LIST OF 8,000 TYPES Speé:ial prices for quantity. S.A.E. for list.
VALVES, TUBES AND TRANSISTORS Add 10p for P. & P. on orders under £5.
Open daily to callers: Mon.-Sat. 9 a.m.-5 p.m.
Closed Sat. 1.30 p.m.-2.30 p.m. O
Terms C.W.0. only | Tel. 01-769 0199/1649 158 Bradshawgate, BOLTON, Lancs
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DISTRIBUTION
PANELS

Just what you
nexd for work
bench or lab.
4 x 13A sockets
in nmetal box to take standard 13A fused plugs and
onfoff switch with neon warning light. Supplied
complete with 7 feet of heavy cable Wired up
ready to work, £2-26 plus 23p Post and Insurance .

MULTI-SPEED MOTOR

8ix speeds are available 500, 850
and 1,100 r.p.m. and 8,000; 12,000
and 15,500 r.p.in. shaft is (in dia,
230/240V. [Its apeed may De
fnrther controlled with the use
of our Thyristor controller. Very
powerful and useful motor, size
approx. 2in dia. X Jin long.
Price 88p plus 23p postage and

insurance.

MAINS MOTOR
Precision made — as used
in record decks and tape

recorders—ideal also for
extractor  fan, blower,
heaters, ete. New  and
perfect.  Snip at 50p.
Postage 15p for first one.
then op for each one
ordered.
TELEPHONE HAND SET
Ex-G.P.O.

Perfect arder.

50p each + 20p p. & p.

12 VOLT 1§ AMP
POWER PACK

This comprises  double-
wound  230/240V  mains
transforiner with full wave
rectifier and 2000 m/f/d”
smoothing. Price  £1.50,
ZL plus 20p post and packing.
New Light Dimmer. This uses the latest tech-
nique from America, a self-triggering device known
a3 the therino tab and has enabled usd to produce
a really reliable dimmer at a remarkably low
price—namely £22-50 each or 10 for £22-50.

ROCKER SWITCHES

3 new types to offer this month, all
snap in fixing inte oblong holes.
Type 1 H.P. onjoff 10 amp 250V.
Size approx. 1}in X }in. Made by
Arrow electric (93 series). Price
12p each. 10 for £1-08.

Type £ D.P. onjoff 10 amp 230V
with neon indicator in the lever.
Again Arrow 93 meries. Price 25p
each or 10 for £2-25.

Type 3 Double pole change over
apring return, made by the French
Russenherg Company. Size
approx. lin X 3in. Price 15p
each. 10 for £1.35.

Teak veneer on §in ply, nodern
appearance and design. Size—front 13in  x
4}in deep X 8lin. Limited quantity £1-25 each
plus 25p post and insurance.

Music on Tape. A further buy enables us to offer
these at an even lower price— namely 85p each or
o for £2:80. Send for tist of titles. We can't
repeat when sold out.

Pressure Switch. Made by Bailey and Mackey
Ltd., Type I08BR. Adjustable up to 131b per
aq.In. {instructions included). Set to trip at 8Ib
per sq.in. Changeover switch rated at & amp
250V a.c. with re-set hutton. FElectrical connec-
tions in box with condnit entry. Price £1-50 each
plus 80p post and insurance.

20 Watt Inverter. Smart and Brown - For van
lighting or camping, ete. Will light a 21t 20 watt
standard fluorescent tube from a 12V car battery,
current approx. 2A. Very well made unit using
die cast chassis. 8ize 11iin X 2in % 1}in.
Pll:ice 2850 complete with lamp holders and tube
clips.

Flex Cable 8aip. 3 core heavy circular T.RR.8.
waterproof flex, ideal for running down the
garden to pool or shed. 1:3mm cores (5 amp)
100 yard coils £4-25 pluy carriage 75p up to 200
miles. £1—300 miles. £1-50—500 miles.

DOOR INTERCOM
Know who is calling and
apeak to them without leaving
bed, or chair. Outfit com-
prises microphone with call
pugh button, connectors and
master inter-com. Simply
plugs together.  Originally
sold at £10. Npecial snip
price £8-85, plus 20p postage.
AUTO-ELECTRIC CAR
AERIAL
with dashboard control switch-
fully cxtenddable to 40in or fully
retractable. Suitable for 12V positive
or negative earth. Supplied complete
with fitting instructions and ready
wired dashbvard switch. £5:75 plus
23p post and ins.

NEED A SPECIAL SWITCH?
Double Leaf Contact. Very slight pressure closes

q both contacts. 6p
eath, 80p doz. Plastic push-
rod suitable for operating,
bp each, 46p doz.

NUMICATOR TUBES
‘,’k For digital instruments, cowiters, timers,
clocks, ete. Hi-vac XN.3%. Price 98p each.
‘w 10 for £9.
|

Amplifier Case,
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24-HOUR TIME SWITCH

Made by Bmitha, these are AC mains operated. NOT
CLOCKWORK. Ideal for mounting on rack or sheif or
can be built into box with 13A socket. Two com-

pletely adjustable time periods per 24 hours, 3A
changeover contacts will switch circuit on or off during
Additional

these periods. 22-50 post and ins. 23p.
time contacts 50p pair.

MULLARD I.F. MODULE

This is a fully acreened intermediate frequency module
for amplification and detection of f.m. signals at
10-7MHz and a.m. signals at 470kHz. The first stage
is used as an i.f. amplifier for f.m. and a self-oscillating
nrixer for a.m. operatlon, tn conjunction with an
external oscillator coil. 75p each; 10 for £28.76; 100
for £62.50. With connection dig.

COMPUTER TAPE
92,4001t of the Best Magnetic Tape money can buy—usera claim
goodd results with Video and sound. 1in wide £1.00 plus 33p post
and insurance with cassette. 3in wide £1-00 plns 30p pont anl
insurance with cassette. lin wide 85p plus 25p post and insur-
ance with cassette. Rpave 8pools and cassettes—lin 78p, Jin 78p
each plus 20p post and inaurance.

ERGOTROL UNITS
These units made by the Mullard Group are for operating and controlling d.c.
Motors and egnipment from A.C. mains,

Thyristors are used and these supply a variable d.¢. resulting in motor speed
control and operating efficiency far superior to most other methods.

The units are contained in wall mounting cabinets with front control panel on
which are fuses—push buttons for on/off and -
the variable thyristor firing control. e

4 models are available—all are brand new in
imakers cases:

2410 for up to 5amps  £217-80
11 for up to 10 amips  £27-50 5
Model 2415 for up to 80 amps  £85.00

Note: 2413 ix a floor mounting 3 phase unit. i

THIS MONTH’S SNIP
THERMOSTAT WITHTHERMOMETER

Made by Honeywell for normal air temperatures
40-80°F (3-23°C). This isn a precision instrument
with a differential which can be adjuated to better than
1-:3°F. A mercury switch breaks on temp. rise—the
switch is operated by a coiled bi-metal element and an
adjustable heater is incorporated for heat anticipation.
Elegantly atyled and encased in an ivory plastic case
with clear plastic windows, thermometer above and
switch setting scale below — size approx. 3-8in X 3-2in
% 1-4in deep—can be mounted on conduit box or
directly on wall. Price £1-25 each or ten for £11-25.

CENTRIFUGAL FAN
Mains operated, turbo-blower type. Pressed
steel Housing contains motor and aluminium
impeller. Motor is 1/10th hp giving considerable
air flow but virtually no noise. Approx. dimen-
sjons 10Lin wide by 12india. Outlet intotrunking
10%in x 4lin. 24-88 + £1.

THE FULL-FI STEREO SIX
- . THE AMPLIFIER

o SENSATION OF THE YEAR
Yon will be amazed at the
fullness of reproduction aud at
the added qnalities your records
or tuner will reproduce. Built
into metal chassis ready for
mounting on plinth thisamplifier
usea an integrated soiid state

s ‘%

circuit with an outpat power of 6W R.M.8. split over the two channels. The

amplifier is ideal for use with normal pick-ups and tuners, it has a double wound
miaing transformer and ganged volmue and fone controls—also switching for
Mono to Stereo, tuner or pick-up. UNREPEATABLE PRICE ix £8-50 plus 20p
post and insurance. Simulated Teak cabinet ready for monnting amplifier £1-50
(postage free when ordered with charsis).

P.E. GEMINI
Dual purpose twin 30W stereou
amplifier for exceptional per-
tormance. Complete kit  of
parts £45 or reprint of data and
parta list 26p.

MULLARD AUDIO AMPLIFIER MODULE

Uses 4 transistors, and has an output of J00mW into

8 ohms speakers. Input suitable for crystal

or pick-up. 9V battery operated. Size 2in leng  1}in wide
lin high,

SPECIAL SNIP PRICE 60p cach. 10 for £5.

CAPACITOR DISCHARGE CAR IGNITION

This system has proved to be amazingly
efficient. We offer a Kit of Parts as PW circnit.
£25-95 plus 20p postage. De-luxe model with pre-
pared circuit board £6-95. When ordering plcase
state whether for positive or negatiy e systems,

©

RADIO STETHOSCOPE
Easiest way to fault find—traces signal from aerial to
speaker—when signal stops you've found the fanlt. Use it
on Radio, TV amplifier, anything—comnplete kit comprises
two special transistors and all parts including probe tube
and crystal earpiece. £2—twin stethoset instead of ear-
piece 75p extra —post and ing. 20p.

ELECTRONIC IGNITION

QUICK CUPPA

Mini Immersion Heater, 350w.
200/240v. Boils full cup in about
two minutes, Use any socket or
lamp holder. Have at bedside
for tea, baby's food, etc. £1-25, post
and insurance 14p. 12v. car model
also available same price. Jug
heater £1:50 ptus p. & p. 14p.

MAINS OPERATED SOLENOIDS
Model 772—small but power-
tul lin pull—approx. size 1}
X 1} x 11in 80p.
Model 400/1 fin pull. Bize 2}
x 2 x 1}in 78p.
Model TT10 14in pull. Bize 3
x 2} x 2}in £1-80 plus 20p
post and ins.,
MAINS RELAY BARGAIN
Special this month are some single,
double and treble pole changeover
relays. Contactsrated at 15 amps.
Operating coil wound for 240V.
A.C. Good British Make. Un-
used. Size approx. 1}in X" 1lln.
Open construction.
Single pole 28p each 10 for 22-85
Treble pole 38p each 10 for £3-18
DRILL CONTROLLER
NEW IKW MODEL
Electronically changea
speed from approxi-
mately 10 reve. to
maximum. Full power at
all speeds by finger-tip
control. Kit includes all
parts, case, everything and
full instructions. £1.50 plus
13p post and insurance.
Made up model also avail-
able, £2-25 plus 13p post and p.
SLIDE SWITCHES
8lide Switch. 2-pole changeover panel
mounting by two 6B.A. screws. Bize
approx. lin x 3in rated 230V lamp, 8p
each, 10 for 54p, 100 for £5:10, 500 for
4

£24.

Ditto as abave but for printed circuit §p
each. 10 for 45p, 100 for £4-25.

Sub Miniature Slide Switch. DPDT
19mm ({in approx.) between fixing
centres. 18p each or 10 for £1.08.

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 80p
each.£1.80 for ten, your assortment.
2 ZE
tight increascs to 10 K Ohms
~— in dark or dull light, epoxy

resin sealed. Size approx. lin dia. by lin thick.
Rated at 500 MW, wire ended. 48p with circuit.

Also ORP12 light cell 46p.
& TELESCOPIC
AERIAL

for portable, car radio
or transmitter. Chrome plated
—six sections, extends from 7} to
47in.  Hole In bottom for 6B.A. acrew,
88p. KNUCKLED MODEL FOR F.M.

0-8 AMMETER
2in square full vision for flush
mounting. Moving iron instru-

LIGHT CELL

Almost zero resiatant in sun-

50p.

ment. ldeal for charger, Price 43p
each.

10 for £3-80.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Huitable for kitchena, bath-
rooms, factories, changing
rooms, etc., it's 80 quiet it can
hardly be heard."Compact, 5}~
casing with 3} fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
switch, malns connector, an:
fixing brackets, 32 plus 36p
post and ins.

MICRO SWITCH

3A changeover contacts, 8p
each. 21 doz. 13 amp Model

10p each or £1-05 doz.

Dry Film Lubricant. In aerosol can
for easy application and for putting
lubricant into places where the normal
oil can cannot reach. Home and
everyday uses. We have purchased
a large quantity of these from the
Liquidator and are able to offer them
to you at about half of the original
list price. 80p per (8oz.) can or 12
cans for £3 post paid. The lubricant
is I.C.1. fluon L169.

Where postage is not stated then orders
over £5 are post free. Below £5 add 20p.
Semirconductors add 5p post. Over £1 post
free. S.A.E. with enquiries please.

Callers to 102/,

J. BULL (ELEGTRICAL) LTD.

(Dept. P.E.) 7 Park Street, Croydon CRO IYD

Tamworth Road, Croydon.
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Welv? A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

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

Learn basic Radio and Electronics at home—the fast,

modern way.

Give yourself essential technical “know-how’—like reading circuits,
assembling standard components, experimenting, building—quickly and

without effort, and enjoy every moment.

B.ILE.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!

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

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

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A l4-year-old could understand
and benefit from this Course—but
it teaches the real thing. The
casy to understand, practical
projects—f{rom a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a ‘‘non-
technical’”” type. And, if you
want to make it a career, B.LE.T.
has a fine range of Courses up to
City and Guilds standards.

New Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of “OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO”, This brand new
booklet—just out—tells you all
about TECHNATRON and
B.ILE.T.'s full range of courses.

?

.

B ner i T LT s

Dept. Bi2, ALDERMASTON COURT, READING RG7 4PF

To B.LET. Dept. B2,

Aldermaston Court, Reading RG7 4PF
Please send books and full information — free and without J}
J obligation.

AGE

o

ADDRESS

NAME
BLOCK CAPITALS PLEASE

SRR

BIET
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SUBJECT OF INTEREST,
BRITISH INSTITUTE OF ENGINEERING TEGHNOLOGY

Accredited by the Council for the Accreditation of Correspondence Colleges.
N I I GED GED GEW FOD GED SN D G BN IS M B

WA A

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

MOTOROLA 1-11 12-24 1-11 12-24
:e can i\ow offer a vast range of SNT406 0‘:0 0"35 BNT403 0?70::
I~ I .80 0- 7 .87 0
rtl):::‘f)ll C’s at industrial dlatributor gg;:g; ggg zg gl,:;:g" sg; 33:
1 2, Data Sheet -20 0- N7495 f
MOTSE. 086 aia Sheets 8N740y 020 018 SN7496 .87 0-84
Newr M mm R tmo g, e
: 7 .23 0 3 .85 1.
LEEIR, B Sl SNTHL: 048 048 BN7410 182 140
SN7413  0-40 0-38 SN74105 1.52 1.4
FAIRCHILD (RTL) SN7416  0-84 0-78 BN74107 0-52 0-4
3 6-11 124 | 8N7417 084 0.78 BN74110 0.8 0-7
L900 40, 37p agp [ SNT420  0.80 018 BN741I1 187 1.4
Lote 40p 37 agp | N7423 051 047 RNT4118 1.30 1.26
1933 $0p 37 8p | SN7425 048 048 SN74l15 192 1.80
Data sheet 12p 8N7427 048 046 BN74121 0-50 0-47
gg.:q? g-gg -;g sguwz 1.44 1.88
7430 0-28 015 8N74123 285 27
LINEAR 8N743? 0.48 042 BN74145 180 17
Op. Amps. };11 ll% 2 22;99 8N7433 080 0-78 BN74150 38:52 8-4
L703A T3 280 270 280 | aNriss 088 0.0 SNIHIAE 140 1oy
LY09C TO0s 077 072 087 | gN7440 0-23 0.21 BN74164 220 810
L7osc  TO5 082 087 082 swmwo 87 0-88 8N74165 1.68 1.60
L700C TU5 038 08 081 N744" 088 0.81 S8N74156 1.68 1.8
L708C  bU, 033 031 027 sm«a 288 270 8N741567 1.9 1
L710C  TO5 047 042 087 | 8N7444 286 270 S8N74160 1.80 1.
L710C  DIL 045 040 085 | @gN7445 2.50 2.40 SN74161 2.80 2
L71IC  TOs 049 044 089 | AN7446 1-00 0.95 SN74162 4.28 4.
L711C  DIL 045 0-40 085 | 8N7447 1.00 0-85 SN74163 4-28 4
L716 ~ TO5 187 178 170 [ gNv448 1.00 0-08 SN71164 2:20 2-
L’;ﬁgc TOS tl)-zg 072 066 327:49 1.00 0-95 SN74165 225 218
- — — 5 . o S 41066 . o
L4IC  TO> 040 038 034 gN;ﬁ? 8.; .i% sg;’a}& 3-:8 :-
L741C  DIL 088 0.38 032 [8N7453 0-20 0-18 8N74170 4-38 4.1
IM741CNDIL 070 0-85  0-80 | BN7464 0-20 0-18 SN74174 240 23
8N72700PDIL 045 040 038 | 8N7460 020 0-18 SN74175 1.68 1.8
SN7470  0-40 0-88 SN74176 284 2.5
8N7472  0.32 0-30 SN74177 264 2-38
RCA PLESSEY 8N7473 048 0-41 8N74180 218 ¢
COSMOS 2p | BN7474 043 0-41 8N74181 9.33 9.0
SL403D 1:80 | 8N7476  0-45 0-44 BN74182 2.08 1.
¢p  SL61IC 1.70 | BN7476 0-48 0-44 BN74184 4.80 4.
cDwoiak 098 SLOTC 280 | QNI 0I0 088 NTilee 1801
CD4009AE 198 SLT0IC 145 | SN7432 087 02 BNvilo: 180 19
CDMo11AE  0-88 "L702 ® | BN7is3 087 088 SN74102 175 1.8
CD4013AE 188  DATA SHEETS | gn7484 200 185 BN74193 1.7 1.8
CD4015AE  4-38 1%4p SN7485 362 8.40 BN74194 2.67 2.5l
gg:g%g:g ;.'3% SN7480  0-33 0-30 BN74195 2.25 2.1
EDIEAE i TOSMIBA | s omem e e
CD4024AF  2.98 ST u-’sv 8N7492 087 0.84 SN74199 B5.95 5-68
20 WATT AMP
MULLARD  rtugonsr 2180
DTL PRE-AMP SGS EA 1000
8 DATA SHEETS 3 watt Audio Amplifier Module £2.10
FCHI101 0'8’7* £0-12} | Data Bheeta 10p each
FCH121 106
]I:gggm }»:g} MULLARD oA
31 -
FCJI101 1-624 LINEAR s
FCJ111 158 P | Type  1-24 25-99 Type  1-24 25-89
FCI201 1-80 AA24L 130 8 2 & &
FCJa1} 278 242 400 | CA3000 180180 CA30334 4-2 s-go
FCK10! 4374 263 070 | CA3000v] 180160 CA3035 128110
FCY10 108 293 0-80 | CA3001 260240 CA3035v1123110
500 200 | CAS001V1£69 240 CA3036  0-73 0-88
CA3002 180180 CA3037 165147
GENERAL 310 180 | CA3002v11-80 1.60 CA30374 2.53 228
320 085 | CA3004 180180 CA3038 2.53 228
ELECTRIC 350 210 | CA3005 117108 CA3038A 3-403-08
™ 135 073 | CA3006 280280 CA3039 084 078
PA23S 221 T o.g7 | CA3007 283234 CAS040 340214
PA246 184 21 7 | CA3008 180160 CA3041 109 0-97
PA264 178 523 118 | CA30084 296264 CA3042 100097
PA260 103 530 498 | CA3010 187128 CA3043 187198
570 2.0 | CA3010A 253225 CA3044 1-21 07
SIEMENS _eu 448 074085 CA3046 069 080
gp LABIOI 097} | casol2 089079 CA3047 137198
TAALSL 0-88 TADI00 1-974 | CA3012v10-80 079 CA30474 263 288
TAA4SS 073 TADILO 1974 | €CAS013 105094 CA3048 204181
CA3014 1264110 CA3049 160148
CA3014V11-24 110 CA3050 184184
5GS CASOItA 240808 CAcos 18143
TAAT DA 34 , 88 1-
TAAB61B £1-32 TAAT00 23-50 | GA3016 9468210 CA3055 048 0-61
TAA62] £2-03 TBAGSL £1-89 | CAS016A 378333 CA3064 109097
R
All TTL IC'a wmay be mixed to qualify CA3018A 6 L 07
. ¥ ] CAs019 084075 CA3056A 319 888
{7 (il GIEET, CA3020 126113 CA3059 185140
8 Pin TO-5 1.C. Holders, £0-20 CA30204 160 1-48 CA3060 4-91 437
10 Pln TO-5 L. CA3021 156 1-39 CA3062  2:55 227
12 PIn TO-§ CA30211'11-56 139 CA3064 120107
8 Pin Dual-in-Linc I.C. Holders, £0-20 CA3022 180118 CA3065 1-20107
14 Pln Dusl-in-Line 1.C. Holdera, #0-17 CA3023 126113 CA3066 211188
16 Pin Dual-in-Line I.C. Holders, £0-20 CA3026 100 090 CA3067 2181904
C“M”Rf‘wo CA3068 g- 3 s-gc
90 CA3070 170 181
TTL LOGICS CA3028A 0-74 0-66 CA3071 1-621-44
i v e ST e i i
»  fp P 89 | CA30294 106147 CA3076 1-30 116
BN7400 0-20 018 8N7403 0-20 018 | CA3030 137128 CA3078 819 885
BN7401  0-20 0-18 BN7404 0-20 0.18 | CA3030A 2582885 CA3080 0-79 0-70
BN7402 0-20 0-18 BN7405 0-20 018 | CA3033 2053225 CA3090Q 3-463-09
Practical Electronics June 1972




TR TR [y GUARANTEED
2G303 224p 40312 Thics 15p BSW70 ) '

26308 INals sy dnats LI T BSWI0 2o NKTa 20 wkaseERIES Fg;:f- PANEL METERS

ag08 INJIG Suipldos20  47ip|BCISY 10p|BsXvy  17jp NKT241 7| , 1200, | ACESIEE 42 < domu, AL PRICES FOR
o Nasto  ey4p|desz  spip BCI8d 1P, BBX2I 37ip NKT242 *Jep 8- + 100- b-100114. 11871 00 €180; 0.0,

574 J> 40324 BC212 BSX2 NKT243 500-0-50044, £1.60; 1 : 0u4,
2G374 2N3572 824D | 4039 a7jp/BC212L  13p 6 app NKT243  62ip 30ma, £1-60; LS WEL60; HomTA
26381 Rk b 4038 37ip DOYS BSX27  a7ip| NKT24 1740150 1.0t . T i £160; S00m. 4160}
2N404 3606 274p 30p|BCY3I 30p| B8X28  324p NKT245  20p 500V, ll 80. 1:60; S0V, £1-60: 300V,
2N 697 02 1lp 7 57¢4p|BCY33 25p | eap|NKT262  30p
2Ne9s aNgros  1op 40345 SEMDIRCYEL 400 BSX16  sery|NKT204  20p(w SUBSCRIBERS’ MAILING SERVICE

7064 ON3~08 109 | 40562 Pl na 60p 78 gypp|IKT272  20p rvice to our custom w offer a mailin
2N708 2N3706 gp|40362  b74p| BCY40 S0p BSX.s  97in|NKT274  20p supplied with ers.  For £1-00 the custo g
2N3707 40370 BCY42 5 PINKT273 P ith a loose leaf bind mer will be
2N709 2 11p 7 32ip 15p | BSY10 oyyp  NKT275 - 20 and inder and infor
N3708 10406 BCY43 ¢ PINKTY P new stocks as th mation on existi
2N718 w 57 y 15p( BBYI1 T281 27 ey becom ng
2N728 2N3709 9p| 40107 00| BCYS4  32ip| BSY24 270 xkre01 8 iplalso able to take advantage of e available. Subscribers are
2N 2N3710 10408 BCY5s  224p| B P 74p ge of attractive discount
727 2N3711 80l 524D | 3Gy 59 2{p| B8Y 25 15p|NKT402 80p S.
aNo14 N 12p | 40410 62ip BCY; 224p|BBY26 174p| NKT403  76p DIODES
Note INITIG  lag|dodoha  abe BOYIO  ogblneuis i N T Nar 7 18640 & RECTIFIERS
2N3791 i 36p| BCY7 D| BSY28  174p|y 5 76p|IN916 5p BAXI3 1 .
2Np29 2 £2-06 | 40600 574 il 25p| BSY 2 NKT406 6 T 7 AAlL9 10; 2ip  BYZ13 25
N3819 ; p|BCY72 9 12ip 24p|IN4007 20, p  BAXIE 12 5 0
2N830 3bp | 40673 85 17ip|BSY32 NKT451 68 P AAL29 1 ip  0AS 17
2N3823 o P|BCZ10 2 28p plIN4148 7 0p  BAYIS 17 ip
2N1080 974p| AC10 274p NKT452 62 P AAZI3 10 ip OAS 1
2N3854 7 30p| BCZ11 BSY36 o5 p|IN5I45 £2.37 b BAY3I 0p
2N 1091 ehbileld 27ip|ACI26 424p 4 P|NKT453 47 L AAZIS 12 74p OAlo g2
N3864 20p|BD116 B8Y37 25, p|1844 2 ip BAY3s 28 1D
2N1131 & A 27ip|ACI27 21.124 D|NKT603F 82 9D  AAZIT 12 ; P OA47 8,
N3856 2 25p(BD121 BRY38 28 5 p{I8113 14 1Y100 D
g INamesa Caiplacize  20p|BDIv aoyp|B8YE9 1| NKTelsx 38ip)I8120 8o bato 1 L¥103 M oam  p
2N1303 2N38oe - 30p ACln4  22ipBolad 60 uSYs1  3gip|NKTETTF 30 e kB BuF BF HE YR 3% »
aN1304 ,gaSEGA 8501 ACI1S7  684p Bors] %p| BS Y 35ip|NKT713 26y e 8p  BAIlS 7,: LGRSy RO e | H4
:gxsos 5N§233A §gv AC188  374p BB?{':J a gg,‘, Bg“{gi 374p| NKT781  30p el }g’y BALL - 32ip ANy m: gAes 10p
1306 2N385 P|ACY17  g74p|BDY } s 40p|NKT10419 30p| 18920 A2 82fp  BYX o »
2N1307 IN38GH  274p| ACYIN 274p|BDY11 £1.624|B8Y36 90| NKT10439 371p 20 70 BAldd 12 10 224p  0AOL 3
i 3 18922 2 ip  DBYZ10 = »
2N1308 N38594  32ip| ACY1 25p(BDYI7 £1.60|BSY7s  474p NKT10519 Dl Sp  BAI4S 20 38p  0A% 7
BEORAR BL BRI Bl Bl e B
507 IN38T 801 acy2l f 2 peip| NKT20339 374p e "307  B0p
ggig;‘l’ 2N387"7]A :O: Ry o ﬁgzgg‘ f;zp NKT80LLL 77} f:ﬂ%:i‘?sgoxl!ﬂ_s “VARNISHED”
2N163 INga00 M‘:jg e T RS LD e o G I, (O T = 98p
- 149) H=d= . 29
PN 1098 2N3901 g74p|ACY4! caos edjpl o ELIEHD amp (Douglas) MT103 Sec. tappings from 6% 1o 30V iy
e aass ON3903 38| ACY44 (e T4 NKT80217 821D | vt ook oot S0 104 Sce. tappings £ Lot 2212
Nt 2N3004  38p|AD140 426 §0b| NKTB0212 0240 & anp. (Iisugian) M1 g from 01 to 5OV 50
1680 D000 sie AD149 = 333; : ﬂ:gf:: g::p P ;’:gl‘_?:f, !‘al;l‘llpm Sec. tappings from 6V to 50V 2747
2 oA ADI S IEDS Vari e - -
zﬂéi’ﬁ‘; i 1 » ADi: e B N TogTh 9917 | mmmme other Transformers ranging from jA to 54 in slock
2N2148 N8 10p| AD162 p|D16P1 374 216 824p | TRIACS :
aN2160 N4060 12ip| AF106 DI16P2 40p|0C20 78p |8C4TA . BBIDGE RE
2N4061 ot D16P3 oC2 ] 85p | SC35D CTIFIERS
e et i B awod  lmidn AR ) T
Bl dil g iR @I SR m e wlld e
2N2217 285 174p| AF1 PlaET100  30p QU2 500 | 40430 80 | 8C45 t150 | 7p {4100 70p
2N2218 NS 1715 Ar1in GETIl;  g0p|0C28 27 3| 40486 ||y S50 12 o aep 140 80p
2N2219 Nists 17pp| RIS GETILG  s0p O 82ip 40512 253 | d0130 g2 | 2 200 e 6200 800
2N2220 2 P|AFI24 GETIIR 20 2 824p & 37 1 2 100 48
2N% N4289  174p|aris GET P| 0C35 50p | Eco " p |6 400 21.10
e m e B GEI mOCE  ah ;347:’:*:?&::5:3:,5:., o
2287 2N 429! P AF127 GETS73 18 f p| TC4/20 (Pressfit) 4 J . 85p  MPT2
21 27 o5 1P| 0042 T A amp 200 PIV 0
sl N33 Agpp|aruze GETSR0 30p OCHd e HE ) st IamT ) GRS pEriuETae ity
2N2309 oy b AR e o 124p 21y MPTS0 374p
2N 236 o0 57ip i sETA8Y p|OC46 1 37
2N2313A 9NG029  471p| AF180 7|BE2 GET890  284p| OC70 1g§ P.E. SCORPI 1
sy e gaip ATIEL bl nrie GiTse gpiocri 1te)  COMPLET O IGNITION SYSTEM
2N2484 517 124p 39 42 ' O 22p|GE P OCT2 1
2N2539 P AFo79  47gp| BEWSY 25 G uzsom e P E KIT £10°00 P. & P. 50p
2N2540 o p|AF280 82 o 5p 074 0C75 22
2N5176 i’ P|BFW61 MI420 i ) 4 mMmuU UB-
e asls INDaes  AobiASwls R BEXI: FHEEE i Ocif 22D| 0426 rane “L,!-lﬁ.RD SUB-MIN ELECTROLYTIC
2N2646 352;40 45p| ASY2T 37 ; ggx‘ls 22ip|MJ430  £1.024 | OC8! 20p X‘““esmf‘lv). 0-64/64; 1/40; 1-6/
2N2606 Nt ag:n ASYZ8  274p|Bux3e 30p AT 98p] OC8ID 155 ',m/) 53 8/40; 10/16: 10/64;
i o #33| ochs e Ao s Sl L i
2N2713 78 5 p|MJI490 0C139 =00/6-
2N2714 e ] o BEX6s  67ip| MJ401 2145 0C130 3| THYRISTORS
7Na%04 Nos06  ave|AsYse 3::: BEXEs  aby| iy ocIT0 Al Y L S 0 ge MULLARD €280
i3 8 7
22004 aNosoT  37ip|ASYGS  2ip DEXaS 2R MIEsN P oc200 w00 2 Zr 27 i 40 47k M/FOILCAPACITORS
2 1 42 MJIE52 €201 2 || ot anR. TS
35238? 2ggggg 22 : NOD n.é: g;‘%gg e%“B Mm;ﬂ;ﬁ 3p 88‘%3‘-‘ go; Tlul 06‘8308 P?% gsp_ £1.121 0 *111‘0 2;{ 0-033, 0-047, 3p; 0-068,
ON5354  g7ip|BC1O7 BFX834 £1.37 203 424p|Also 124 100 PIV vomen. | O15.0-2270:33,
*Nz007 2Nb353 PRl ncios i BFY10 5210 MIEI005 M 0Cz04  42ip|at 850 Nits M8 SRS || e by 5P
2N2923 6 824p|BCIO9 10, 1 4g{p| MPF102  42{p 505 P - llp
aN2921 gg?BG) 474p|BCLI3 15: ]I;FYlt esip MPF103  37ip gg;’,o_- 75p| VEROBOARD 015 = iu_F . 14p
2N2925 INSiss  sejp(BClS b BFVIS  Sgip| MPEI04 3710 gcrnL 4 hi o || o PR
2N2926 N s bolloa 189 B 231233 WPEIO  37ip UL S 24in x 3tin ol ouk  2Bp
. Gree el P 10 A 33638 32 P (24in x bi
D Yellow 18ip(350% 48| oo 20 |oEess 0| NEaoat® lopguss  apip| st x Sl %i‘; 20 | WIRE-WOUND RESISTORS
n Ora 122 > P 124 b P in x bi 2.5 w -0 )
N30N° 2510200 S0 125 SovipEyZs  Ebe|NKTIo pryp|Tipsos  8op|din x To ominy 889 3w 5% (o 270 otme
2N3014 28104 . : BC126 B Brysc  Rp|NKTIN  27ip TIPsiA - pp|Vero Pina (bag of 36), 20p. 3 watt 5% {up to 82k 3 only), 9
53 28501 BC140  37}p|BFY30 D|NKTI128  274p 4 75p [Vero cutter, 45p; Pin 10 watt 5% (up to 25 b b
2N3054 324p | BC147 50p | NKT135 TIP33A £1-05|T Pin_insertion 10 kQ only)
2N3055 28503 asp(hCite b BEYAY  esie Nemiay HipjTiesiy £205 ools (01 arid 013 matrix) at 5p. - '
2N 3133 s 274p| ¢ P : 824D | NKTo) TIS34 62
ggmu gg{gg 21-;73 gg}gg 1%» gggg‘]’ 23p| NKT210 g g a1 “l,; OPTOELECTRONICS ggIENT|°METERS
SN3136 3NId0 79 BC15T  20p| BEYI2 4 30p | Ti545 0 LR N I SE M B Log. or Lin.. less switch, 18
2N$300 INMI - 78ip | pEIRS 11p| BEYOS sop|TISts 29|y CATOR (EETE MARCH | kog,or Ling vith awitl )

o C15 Y5 LA ire-wound P 5y 8 .
2Nag91 e oo hovoe 12 BFY;g“ 2211847 HB|GNP-TAH_ coLD CATHOLE | Twin Ganged Steres ot
N, ma gl o e T Ay

R.C.A.:— B BFY77 t 12ip = D LIGHT EMITT-
2N 339 C168B 42ip 5 ING 2 g (EMITT
N33 s sl ot ig: BEY0 oimen i DIODE (TEXAS INST.) 35p (?RFSETS (CARBON)
2N p|BC 25 L » ‘att
aN3409 dosi  griolsclosc i3y BEVIO gl Tisi: 1210 RESISTORS wam B
2N3404 o3y dgis|Baie 12h e 2217 Tises  spip| Srbon Pim 0-3 Watt 749
1 15p | BsW. 30p | TIS61 watt 5%. 1p. W & §4W
Post & Packing 13p per gring charge (audia trau:x.tosr:‘:;:m 1‘52’*5 :‘KTns. LA+ e “‘:/; o [ha T e !!:(ES'T!(MISTORS
rope 26p. Commonw xtra per pair. 3%, lip. $W.1W, & 2W ) ) £1-20
P ealth (A P , & 2W .
r rices aubject L0 alteration without brior potice. o | Cc £ 69 (M- |§ ROl s KISt 120 VA1077 20p
2 watt 10% v Mullar.
TIERS WECOWE - MARSHALL & SON G- - Stalct T s I sk
Telex 21492 28 CRICKLEWOOD BR N Send I5p for Comprehensive Price o
OADWAY -FRI 9-5.50
» LONDO ’
N, N.W.2 SAT 9-5
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98 BURNT MILL ELIZABETH WAY
HARLOW ESSEX HARLOW 32947

Why wait weeks ?

—ALL OUR ORDERS
DISPATCHED BY
RETURN OF POST!

Transistors, Diodes
and Integrated Circuits

A) DIODES &
RECTIFIERS

Compare
our

prices

W QOS 50V
I A Bridge
40p
WOl 100V
1A Bridge
45

P
WO4 400V
1A Bridge
48p

T&ANSISTOI}S

=
P
23p AUI03 £1
15p

List or free
with order

BCIS3 30p

BCI84L 9

30p Component Discounts
109, on orders over £5

C
I')ITEGRATED
CIRCUITS

2N4356

709C (TO-5)
43p
709C (DIP)
68p
741C (TO-5)
68p
741C (DIL)
68

TBAB0O SW
255 Audio £1-50

8C212L

POSTAGE AND PACKING

PLEASE ADD 10p

2N30SS 59 |
11SW ISA

2N3053 Y
1ATOS

BCI107
also BC108 and BCI09

TO YOUR ORDER

| AD, 142
| 80V 10A TO-3
| aulo3
| 155V, 10A TO-3

BCI47ISI9

AF239 ~ 40p | High gain LOCKFIT

lAJHF SDB Noise factor at
800M -

wol

1A, 100V Bridge Rj“,',ﬁﬂ',,, )

AD262 \PNP Matched  80p

BD162 SNPN Pair

10W, Audio output pair

“asp

JOA sov o
BFYS0, 51, 52 9p

| NEW! TBASOO
| SW Audio 1C

NEW COMPONENTS

Post and Package free for orders over £1:50. Include 10p
P.P. for each single pack under £1-50.

200 Mixed Resistors, all types, 50p.

100 Mixed Modern and Miniature Resistors, 50p.

10mF 64V Electrolytic Caps, 5 for 25p; 12 for 50p.

640mF 16V Electrolytic Caps, 3 for 30p; 7 for 60p.

100 New Mixed Caps, 60p.

10mF 63V Wima non-Electrolytic, 15p each.

TRANSISTORS

Any 6 of the following 50p or 10p each. OC71, BFYS0,
2N3702, CV8615 (BSY95A), NT G885,

CONSTRUCTORS' ITEMS

P. & P. free for orders over £3:-50. Half-hour timers—con-
sisting of: 12.0.12 T/F Transistors, Diodes and Capacitors,
40p each, P. & P. 16p; or 3 for £1, P. & P. 20p.

Sub-miniature Omron 12V d.c. Relays. Mounted on CCT
Board, 3 for 60p, P. & P. 9p. Mounted on CCT Board with
components, 2 for 60p, P. & P. 7p.

EX COMPUTER CIRCUIT BOARDS
10 Boards 50p, P. & P. 8p.
25 Boards £1, P. & P. 18p.

2 Boards with 2 Power Transistors, i.e. 4 X 0C28 type, 50p,
P. & P. 7p.

LAWBAK ELECTRONICS
18 High Road, Swaythling, SOUTHAMPTON
Tel.: SOUTHAMPTON 58479

All callers welcome. Hi-Fi and component specialists;

J.V.C. Nivico, Sharp, Sanyo, Philips, Marconiphone,

Teleton, Wharfedale, Goodmans, Eagle, Leak, etc. etc.
NO HALF DAY CLOSING.

C.T. ELECTRONICS

267 ACTON LANE, LONDON, W.4
01-994 6275

OUR RETAIL COMPONENT SHOP |S NOW OPEN
FROM 9.30 am. — 6 p.m. MON.-SAT.

FREE COMPONENT PRICE LISTS NOW AVAILABLE
PLEASE SEND LARGE S.AE.

HUNDREDS OF SURPLUS BARGAINS FOR THE
PERSONAL CALLER

P.E. ‘GEMINI’ STEREO AMPLIFIER

30 watts (R.M.S.) per Channel into 8 ohms !
Total Harmonic Distortion 0-029, !
Frequency Response (— 3 dB) 20Hz-100kHz !

This high quality Stereo Amplifier for the Home Constructor was
described in a series of articles in “‘Practical Electronics'’, from November
1970 to March 1971, It is now recognised as practically the ultimate in
High Fidelity and is certainly equal to anything one can buy, no matter
what the cost, but is well within the capabilities of the ambitious con-
structor,
WE CAN NOw SUPPLY A REPRINT OF THE ARTICLES IN BOOKLET
FORM, PRICE 55p, PLUS 4p POSTAGE, WITH FREE COMPLETE
COMPONENT PRICE LIST
For free price list only, or a complete free specification, please send a
foolscap size S,A.E.

ALL PARTS AVAILABLE SEPARATELY

ELECTRO SPARES
21 BROOKSIDE BAR
CHESTERFIELD, DERBYSHIRE

QUALITY ° SERVICE ° VALUE
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VOICE OPERATED

AUTO FADE UNIT

FULLY ELECTRONIC
YARIABLE MUSIC CLAMP LEVEL
VARIABLE DELAY TIME
VARIABLE SWITCHING LEVEL
VARIABLE NON CLAMP LEVEL
REQUIRES ONLY 24V | TO USE

MONO £4 STEREO £5-75

KIT KIT
plus 35p postage and packing

FOR DETAILS S.A.E. TO DEPT. P.E.6

PARTRIDGE ELECTRONICS
21-25 HART ROAD, BENFLEET, ESSEX

Arbour
Electronics Limited
Manufacturing Contractors

10-14 HALL ROAD
MALDON, ESSEX CM9 7LA

Telephone: Maldon 4375

EX COMPUTER PRINTED CIRCUITS
44in X 4}in pack of 5, 50p.

Approx. |00 Semlconductors plus Reslstors
and various other components. P, & P. |2p.
Colvern W/W Potentiometers, 100 ohm
IW, I15p each. P. & P. 5p.

Aluminium cases with lid, 9|n X 74in X 44in
deep, 50p each. P. & P. 20p.

Mini Pack surplus components, Resistors,
Capacitors, etc., 50p each. P. & P. {0p.
LIMITED SUPPLY

Unused Leak=50W R.M.S. KT88 valve
amplifiers 50 or 100V line. Suitable for
P.A. work. £26 P, & P, inclusive U.K, only.

OSMABET LTD We make transformers
0 amongst other things
MAINS TRANSFORMER3
Prim, 200/240V a.c. TX6, 425-0-425V, 500 Ma,
6-:3V 6A CT, 6-:3V 6A CT, 0-5-6'3V 3a, £12.75; TXI,
425-0-425V, 250Ma, 63V 4A CT, 6- 3V 4A CT 0—5-
6:3V, 34, !7-60; TX2, ‘.’.50—0—250\', 150mA, 6-3V4A
CT, 0-5-6-3V, 3A, 24-05. TXG5, 300-0-300V, 120mA,
8-:3V 24 CT, 6:3V, 24, 6-3V, 1A, £4.05; TX8, 2500~
250V, 60mA, 6-3V,
6:3V, 1A, 21.20; MT 2 OV AJmA 63V, 1-54, 21-50;
MT24A, 250V, GOmA 6:3V, 24, 11-9 i MT3 Prim.
110/240V, Bec. 250V, 100mA, 8-3V, 2A, 22.25,
AUTO TRANSFORMERS

fitted insulated terminal blocks, 30W £1.38; 50W

£3-90; 300W 25.25; 400W £6-30; 500W £7-50;
600W £8.25; 750W £9.75; 1,000W £12-75; 1,500W
218; 2,000W £24.75; 3,000W £83; 4,000W £45.
MULTIVOLT TRANSFORMERS
Prim. 200/240V a.c. OMT4/1 tapped sec, 0-60V
1A, 22-25; OMT4/2, ditto 2A, £3-45; OMTS5/1 tapped
sec. 0-110V 1A, 23-45; Duo sec. 12V 4A-12V 44,
£3-60; Duo sec. tapped, 0-10-20-25V 2A—0-1¢-20—
25V 24, £3-80.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c., 6-3V, 1-5A, 85p; 3A, £1.18; 6A CT,
81.80; 12V, 154, £1.13; 34 CT, £1- 80; 6A CT, £2.70;
18v, loA CT, !1 §0; 24\’ 1-5A CT, !l 80; 3A CT,
22:70; DA, !8-76; BA, £68; 124, 29; 40V. 3A C’P, u-‘ﬁ.
MIDGET RECTIFIER TRANSFORMERS
Por FW rect., size 1} X 2 X liin, Prim, 200/240V a.c.
output, PPT1. 9-0-9V, 0-3A, PPT2. 12-0-12V, 0-254,
PPT3. 20-0-20V, 0-16A, £1-20 each; ditto, size 2 x 2}
X Hin MTV1. 9-0-9V, 1A, 98p; MT\"’ 12-0-12V,
14, MTV3. 20-0-20V, 0-754, £1. 20 e
ofp TEAIBFORHEEB FOR POWER AKPLIFXERS
P.P. sec. tapped 3- 7 la ohmn A-A 66k, 30W
(KT66, etc.), 24-05; k2, A-A, £268.75; IOOW
3k, A-A, EL34 (KTBS Etc ) !11 40 and to 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous makes, 15W wlth tweeter, £4-89; 206W,
#5-60; 35W, £7.20; 50W, £10-50; 100W, 222.50;
E.M.I. 13} x 8in 10W, 3 or 8 or 15 ohms, £2-00.
Ditto with two tweeters and Xover, 24.00; Horn
Tweeteras 2-16kHz 10W & or 16 ohins, 21.50, HI-FI,
8 x 6in 80, 21:85; 10 6in 3 or 8 or 1502, £2-10,
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiera of 30 to 400 watts, with
price list of transformery and chokes rpecified, 25p,
LOUDSPEAKERS
23in 16Q, 2%in.250Q, 3in 8 or 30Q, 80» each;
8iin3o0r16Q,4in8o0r15Q,56in3, 150r25Q,5 x 3m
3,8,160r250, 80peach; 6 x 4|nRor 250Q,7 X 4in3Q0
G}in 30, 21-08; 8 x 5in 3, B, 15 or 250, £1.50;
8in 30, £1-85,
SPEAKER AUTO MATCHING TRANSFORMER 12W
3 to 8 or 15 ohms, up or down, 78p. P. & P. 15p.
[MINIATURE RELAYS FOR MODELS, ETC.
1 x 1 x {in oz, with transparent cover, 2 C.0.in 9;
156; 20 or 30V d.c. 50p each.
BULK TAPE ERASERS
Instant erasure, tape spools and cassettes, demag-
netizes tape heads, a.c. 200/250V, £2:40 plus 2dp P. & P.
| PRINTED CIRCUIT ETCHING KIT§
| Complete outfit ; solutions and equlpmem to make
| your own P.C. boards instructions, £1-40, P. & P. 21p.
Extra p.c. Boards 8 x 6irc, 18p each.
TAPE RECORDER MOTORS
A variety of uses, Blowers, Fans, etc., new, 230/250V
a.c. 50p each
CONDENSERS
Paper: 0-01/2kV 12§{p; 0-1/1kV 12}jp; 0-22/1kV 20p;
0-22/800V a.c. 25p; 0-47/700V 15p; 0-47/1kV 26p;
4/500V 25p. Electrolytics: 100 + 200/275V 40p; 100 +
200/360V 50p; 100 + 6C/450V 2Bp; 350 + 50/325V
15p; 100 4+ 400/275V 20p; 24/450V 16]3, 2500/64V 50p
BATTERY ELIMINATORS/POWER UNITS
To operate battery equipment from mains 200/240V
a.c. Outputs, 6V, 21-50; 9V, £1.50; 7-5V (for cas-
seties), £2:00; 12V 14, £3- 00 iov 14, 24-50,

ArT! inge extra on all orders. etc etc.

8.A E. INQUIRIES-LISTS. MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel. 01-9568 9314

!210 MTI, 20QV, 30mA, |

0-110-200-220-240V a.c. up or down fully shrouded |
21.80; 70W £2.10; 100W 2£2.55; 130W £3-15; 200W |

TRANSFORMERS

DOUGLAS GUARANTEED
12 or 24 Volts

ompm V. & Amps. Ref. No. Price P, & P.
i2v 250 mA X2 MTHLICS*t .. .. 2091 9p
l2v X2 300 mAX: MT3CTeH . £0-97 13p
g MT 71 AT 2148 24p
MT I8 AT . .. 22:04 30p

MT 70 AT . £2:69 32p

MT 108 AT .. 2292 33p

MT 72 AT . 2338 34p

30 volts. \1l tapped at 0-12-15-20-24-30V

Out-  Ref. No. Price P.P. OQut- Ref. No. Price P.P.
put
£ Amps, 2

1.12 15p 3A MT 20 AT 264 32p
1-556 24p 4A MT 21 AT 3-10 10p
2A MT 3 \T 223 30p 534 MT 51 AT 431 42p

50 volts. All tapped at 0-19-25-33-40-50V

500 mA MT 102 AT} 1-45 24p 34 MT 105 AT 391 41p
1A MT 103 AT 2:00 32p 4A MT 106 AT 508 41p
24 MT 104 AT 3-10 32p 6A MT 107 AT 7:47 50p

60 Volts. All tapped at 0-24-30-40-48-60V
500nA MT 124 AT! 148 21p 2A MT 127 AT 8-18 41p
MT 126 AT 2-24 28p 3A MT 125 AT 450 41p
AngUTO-WOUND RANGE
Power  Windi tappel at Ref. No Price P. & P.
output
20 VA (-115-210-240 MT 113 CT £089 15p
MT 64 AT £1-72 30p

75 VA 0 0o

5-200-220-240 MT 4 AT £215 31p
MT 65 AT 23:00 32p
400 V. Output at 50 HZ. Rel. IT3 AT
C-D Ignition aystemn by R. M. Marston £2:25 29p

Esq.
EQUIPMENT RANGE
SEC Output (r.on.8.) Ref. No. PriceP. & P,
0 mA MT 209 CS*t 2089 8p
9 0 9 \ 100 mA MT 13 CS*t 2081 8p
12-0-12 50 mA MT 210 C8*t 2091 8p
20-0-20 30 mA MT 211 C8*t 2081 8p
0-20%x 2 300%x2 MT 214 CT*$ 321-21 14p

0-8-9x2 500 mA X2 MT 207 CT*; 2146 20p
0-15-20x2 300 mAx2 MT 205 AT*: £212 29p
0-15-27x2 500 mA x2 MT 203 AT* 2245 29p
0-16-27x2 1AX?2 MT 204 AT* 2342 30p
10-12-0-12-20 700 mA (d.c.) MT 221 AT* 2111 25p
AT indicates open universal fixing with tags; CT is
open U-clamp fixing with tags; C3 is open U-clamp
fixing with P.C. spills: *with interwinding screen; t un-
tapped 240V Primary; ! Primary tapped at 210-240V:
other Primaries tapped at 200-220-240V

Over 200 types in stock through agents or direct. Rend for
liat.

DOUGLAS ELECTRONICS INDUSTRIES LTD.
(Dept. MO. 53), Thames Street, LOUTH, Lincs.

Please mention
PRACTICAL ELECTRONICS
when replying to

Advertisements
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D. H. COMPONENT FACTORS Ltd. Dept. P.E.
For Eagle, Sinclair, Data Books and Com-
ponents. W 59 resistors Ip or 60p/100.
Electrolytic C426 4/40, 8/40 |0/I6 31/!0
25/25, 100/6-4, all 4p. IN9I4 100V
Bridge 40p. Panel neon 15p. Mams Trans-
formers 32-0-32 at I50mA 50p. Electrolyu:
IOO/SOIOp 500/50 12p; 1,000 12p; 1,000/25 25p
1,000/50 Sp ul914 JOp, 7400/0|/|0/30 lsp
Free list, C.W.O. U.K. 10p. Bargain
Electrolytic pa:kl. Send for list. Discount
£10-10%. Money back guarantee. Brand new
tospat.EO. BOX 18, LUTON, BEDS, LUI ISV,

VIOTOF
Wo rkshopManuaI

A wnIIFREE.V ils
from car repair bills

Save {£{'s on garage bills with your
own Workshop Manual. It helps you do your own
repairs and servicing nuly qmclly cumclly Simple
step-by-step i
photos, charts. So casy (o lollow cven a near-beginner
can do a perfect job. Post your Free Trial Voucher below
for your manual on 7 days Free Approval,

DETAILED REPAIR AND SERVICING DATA.
DURABLE STIFF COVER IN OIL-PROOF,
LEATHER-EMBOSSED PVC.
AVERAGE CONTENTS 175 LARGE, CLEAR PAGES.
SPECIALLY WRITTEN FOR THE DIY MOTORIST.
EASY-TO-CHECK FAULT-DIAGNOSIS TABLES
WITH EVERY SECTION.
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Manuals for these

":,';u’” b cars and others
Poat ) 1o 4 1357 1 inourseries
1080, 1798 1% 72

wgeoT ONLY £2-10

(42,-) POST FREE

MANY OTHER MANUALS IN STOCK®

#f your car is not listed, send coupom and if the manual
13 in stock we will send i1t on 7 days free approval

Phone orders/enquiries dealt with at once.
Phone Bughton (0273) 66161, and ask for
PEL

YOUR FREE ‘4"
' TRIALVOUCHER e

Send no money! Qﬁrmfd

To: AUTOBOOKS LTD.

Goiden Lane, Brighton BN1 2Q}

Please send me a Workshop

Manual on 7 days Free Approval. I promise
I tosend you £2.10if I decide tokeep the book.

Otherwise, I will return it within 7 days and
l pay you nothing.

I Year Make
I Mode! w
w
Name £
&
l Address @
<
F
i _—
PEL 1<

Offer appiies to U.K.
residents only.

». | AUTOBOOKS

521




NEW LOW PRICE TESTED S.C.R.’s KlNGOF THE PAKS Unequalled Value and Quality

PV LA SA A 104 164 S04 SUPER PAKS NEW BI-PAK UNTESTED S
TO-5 TO-66 TO-66 TO-48 TO-48 ak Description Price
0’58 0‘%6 0‘27 O’g 0“;8 1“1’5 SEM'CONDUUORS &
50 g g -50 g A ‘Jatis!action GUARANTEED i Every Pak, or money back. Q1 20 Red spot trans, PNP AF . L. 080
100 0-25 0-33 0-53 0-58 063 1-40 Pak 2 Q2 16 White spot R.F. trans. PNP . 0-80
200 0.85 037 057 081 075 160 I P lQ3 so0CiTt trans. 0.8
w0 043 047 o087 075 o083 175|U! ’0 Glass sub-min. general purpose getmanium diodex . 0-50 & Mt zlptera:l:“o(..ul.% o 811) = 5?)
- } Matche 5/ S0
ggg 833 g% g;g ‘1’% }%g RT50. v2 60 Mixed germanium transistors AF/RF ..... By 0-50 | Q5 4 OC73 transistors ... ! . 0-80
T3 75 Germanium gold bonded diodes sim. OA5, OA47T ........ 0-50 QU 0C7,‘ transistors 55 0-80
Q7 4 AC128 trans. PNP }ngh gain 0-80
SIL. RECTS. TESTED T4 40 Germanium transistors like OC81, AC128 . ... ... .. 0-50 Qﬁ 4 \Cgﬁ trans. PNP . 0-80
= 9 0081 t trans. . .+
PIV 300mA 750mA 1A 13A 104 304 U9 60 200mA subemin. 8il. diodes . 0-50 810 f oci (i,}: q:n;l,s ______ g:g
m 0"(’)4 05166 o‘f)s 0587 0’1{4 0?1 0141’7 U6 30 Silicon planar transistors NPN sim. B3Y95A, 2N706 ... 0-50 8%1, 2 ‘\%11316"12!; comp. pairs PNP/N g.gg
o o | . ! .. = ype . +]
100 0.04 008 0.05 013 016 023 075 VU7 16 Bilicon rectifiers Top-Hat 750mA up to LOOOV ... ... 0:50 | Qi3 3 AF117 type trans. .. 0-80
00 008 S8 008 O18 020 oot Toofus 508 planar diodes 230mA. OAj200/202 L esn |32 Oc17 e e;’;‘f‘ trans. 08
600 007 0-18 0-13 3-23 3-34 045 1.85) U9 20 Mixed volta | watt Zenerdiodes .. ............ ........ 0-80]Qls 2 %’{830 low noise gerni. trans, 0-80
. . . B . ) g T J 5
1888 g{'g gég 8%5 Ogg 0% 3«5;3 ggg Ull 25 PNP silicon planar transistors TO-3 simn. 2N1132 ... 0-50 8{6 3 3 u“: ?’I;[l:_lr ‘500 11.) MAT 120 . g:g
1200 —  0-33 033 057 075 UI3 30 PNP-NPN sil. transistors OC200 & 28108 .. 080 81,;; @At D DuI TN & A ReV L oo (3
— 2 erm rans B . 3
TRIACS FULL RANGE OF { Ul{ 150 Mixed silicon and germanium diodes ... ..... ........ 0:50] Q21 3.CI "48\1’\ germ. trans. ... 0.50
VBOM 24 GA  10A %g:?&G%IODESRANGE U1d 25 NPN Hilicon planar transistors TO-5 sin. 2N697 Lo 050 8,‘:"3! ';8 Sh",l(') Sr:r"h:)};’ }:ur;qﬁ?:e‘l g:g
TO-1 TO-66 '£0-89 | £-33V.  400mV (DO-7 | U16 10 3-Amnp silicon rectifiers stud type up to 1000 PIV ... 0-50 | Q24 8 0A81 dicddes .......... ... 0-50
- 25 4 INO14 sil. di TSPIV 75w -
& 2p 2 %me))llﬂspptfx" l(l)t\"‘(g(}‘)nro ui7 30 Germaniuin PNP AF trannistors TO-5 like ACY 17-22 ... 0-50 82(“’, y ‘,-‘;(zrn:h?llnl:nsle‘!dsl\lllx n:;)nml‘\(}{) g:g
100 30 50 76| 8tud) 25pea.  All fully [ UI8 8 f-Amp milicon rectifiers BYZ13 type up to 600 PIV . 050 | Q27 2 104 B00PIV sil. rects. IS45R 080
200 50 80 po | tested | 0%, tok ,{""’ U195 Bilicon NPN transistors like BC108 0-50 3':2 B s et P\}rg»ml o
= marked. ate voltage 9 k4 N v . e Y e R O 2 . trans. 2 x 2NAOH, IN697,
400 70 7% 1:10 § required. U2 12 1-5-Amy 1 x 2N698 . ... 0-80
2 - Amp silicon rectifiers Top-Hat up to 1,000 PIV .. 0-50
Q30 7 8il. awitch trans. 0.50
DIACS U21 30 A.F. germanium alloy transistors 2G300 series & OC71 ... 0.50 § Q31 ¢ 8il. switch trans. 2N708 \l‘N ... 0:50
ror Tsp  wirh | LampPOTTEDBRIDGE [ 133 30 Madus like MAT neries PNF transiators . ... gso| @ 3PP (mL, trane 2N
TRIACY eal oy w0 G fum 1A iers (: 300 PIV 50 | @33 3 8il NPN trans. 2N1717 00 0.80
BR100 D32, . 37p each sink. 100 PIV. 90p each. 24 20 Germanium ..n‘u» rectitiers GJM up to 300 PIV ... ... 050 Q34 7 Sil. NPN trans. 2(‘369, S00MHZ. . 0.50
_ U25 25 300Mcf/s NPN silicon transistors 2N708, BSY27 ......... 0-50 | Q35 B38il. PNP TO-p 2 x 2N2004 &
(JNHONCTION JUMBO U26 30 Past awitehing ailicon diodes like IN914 micro-nin 00| | B e SR R L
Eavt. TIS43. BEN3000 COMPONENT U29 10 1-Amp SCR's TO-G can up 10 600 PIV CRS1/25-600 .. . 100 \ B T o %z;%
o = R o . P 37 2N305. sil, trana. F . -
%g U%acgla.p_ 25-99  25p PAKS U31 20 Bil. Planar NPX trans. low noise amp 2N3707 0-50 | Q38 7 PNP trana. 4x 2X3703, 3 x2N3702 0.50
MIXED U32 25 Zener diodes 400mW DO7 case mixed volts, 3-18 0-50 833 7 :}1:: trancﬁ xq-;\s 004 Js xq{\g‘aégs g.gg
am X 2N , 3 +
NPN SILICON PLANAR ELECTRONIC 133 15 Plastic case | amp silicon rectilers IN4000 series . 0-50 | Q41 "; Plastic '\bPN TO-18 2N 3004 0-80
o RN cg"‘:zggfm;s U34 30 $il. PNP alloy trans. TO-5 BCY26, 283024 S 080 f 3 L 0T Tren e
gv ea]ch: l“1.1?00‘ ?ﬁi good value U85 25 ik planar trans, PNP TO-18 2N2006 . L. 080 Qj4 T NEX trann, 4 BCI0B, 0-50
p each, ully tested . . . - P . N Q45 3 BC113 NPN TO-18 tral 0-80
and coded TO-18 case. :oets:swerlse'clrolc-?i}?:n“lg;lfi T36 25 8il. planar NPN trans. TO-3 BFY30/31/52 ... .. ... ... 0-50 Q.‘}); 3 BC115 NPN TO-3 tnnr:n L. 0-50
T Foils plus miany  other | U3T 30 ¥il. alloy trans. NO-2 PN, 0C200 28322 ... 0-50 8;‘; g';(‘;‘: ghleaimlsoRO1orees BCies g':g
Ons BOp Pak of your ;:;{::llv igt]agm:.m/\z‘v_l(:li'g‘fi- 1738 20 Fast switching sil. trans. NPN, 400Mc/s 2N3011 .. .. .. 050 | Q49 4 NPN trans, Q)I(AE;-‘YDI 2 x BFYS: o:go
own choice tree with | Price inel. T. & 1 | U39 30 R¥ germ. PNP trans. 2N1303/5 TO-5 .. - 0.50 | ¥20 7 BSYIR NPN switch TO-18 . o050
orders walued £4 or over Q31 7 BSY854 NPN trans. 300MH2. 0-80
- Pl £1-50 only U40 10 Dual trans. 6 lead TO-5 2N2060 .. ............. .. .. 0-50 [ Q62 & BY100 type sil. rect. ............ 1-00
e e us your salisfaction o B o 3 235 8§ . i
. SPECIAL OFFER oneyIse ;ulfuyf-:nfn'.l "] U4 25 RF germ. trans. TO-10C45 NKTT2 ... o om0 | ¢ e T o, el i 1.80
;3:9-35(20)‘_ ‘;}l ég (;36 U42 10 VHF germ. PNP trans. TO-1 NKT667 AF117.
TO CLEAR. U43 25 Sil. trans. plastic TO-18 A.F. BCI13/114
BRAND NEW TEXAS : / PRINTED CIRCU|TS EX- COMPUTER
GERM. TRANSISTORS | U44 20 Sil. trans. plastic TO-5 BC115/116 —
CADMIUM CELLS | Coded and Guaranced | -~ e Tolagt SO Indul ! Packed with semiconductors and
P12 43p ’Ir’ik \Bn - EQVT | 43 7 3A SCR's TO-66 up to 600 Piv. . .. 10 boarda give a guaranteed 30 trans and '10 dlodes
ORPGO, ORPG1 40p each | 19 g f)lS‘TiB gg;}-’ Cude Nos, mentioned above are given as a guide to the type of device in Our price 10 boards, 50p. Plus 10p P. & P.
T3 8 DI216  OCsiD | the Pak. The devices themselves are normally unmarkei. 100 Boards £3, P. & P. 30p.
GENERAL PURPOSE ;4 gggggé} gggl
NPN SILICON SWITCH- | T3 * 2 \N SILICON PHOTO TRANSISTOR.
ING TRANS. TO-18 ;6 8 egs-un 0C+4 POWER TRANSISTOR BONANZA! TO-18 Lens en(?, NPN Sim.oto
SIM. TO  eN708/8,| T7 2G345B 0C4> BPX 25 and P2l BRAND
BSY27/28/05A. Allusable | T8 826378 0C78 N copen cpain ERAL PURFOSE GERM. PNP ADIGI  ~pv NEW. Full data available. Fully
2G3904 2N1302 SERI00, § CASE. TOSs. : ’
devices no open or short § T8 8 2 o 0080 guaranteed.
e T Ry 0L S Y 110 89Gi1T  ATIIT REPLACE.: OC25-28-29-30-35 36. NKT 401-403-404
ABLE in PNP 8i d Al 50p cach pak 405-406-430 451-452-453.  TI3027-3028, 5 ADI62 APN Qty. I-24 25-99 100 up
Sy s K (6 IN456A-45TA-458A, 2N511 A & B. 2G220- Price each 45p 40p 35
e Pt Vien \Oulxo0 80V VCEO 50V [C 108 PT. 30 Wi M/P COMP
TP\ & 30-170. GERM TRANS.
reterene B N{CHES Y ZN2060 NPN SIL. DUALY Prick 128 25-99 100up | OUR LOWEST PRICE FET’S
20 Tor pﬂ,w TEXAS. Our price 25p 43p each 40p each 36p each OF 88p PER PAIR . 35p 545 50p
30 Tor 100 |each. SILICON High Voltage 250V NPN - Sop  uNsiga .. 40p
100 Tor 1.75 TO:3 case. ;. P. Switehing & Amplifier 2N3055 - 3% BFW 10_4, 40p
R I, \mlxlb Brand new Coded R 2400 O W A s - 3p  MPF105  40p
For 13 1120 IXIE DRIVER | VCBO 250/VCEO loo/xc 64/30 Watta. . |
—_— e | TRANSISTOR. Sim. HFF type 20/iT 5MHZ 115 WATT SIL BIP 19 NPN TO-3
PHOTO TRANS. |BDsXel & csor, oxigos | OUR FRICE Ea POWER RPN | IS0, xe NEw EDITION
R e (O | FULLY TERTED AND 1-24 100up 4o P 20 PNP. Brand § TRANSISTOR  EQUIVALENTS
Fp p CODED X 50p 40p p EACH new.
> ND]Q_O. 1 ‘7‘4 — VCBO 100/VCEO 50/ BOOK. A complete cross reference
SIL. G.P. DIODES £p | 17p each. TO.5 N.P.N. EX-STOCK TYPE EACH A8 PRICED IC 10A. HFE type and ejuivalents book for European,
300mW 30 55 25 up 16p each. 8(@;.:2 ggp 8((:33 :gp Agll‘«;? ::p ﬁgl:ﬂ ;Op BDI139 78p | 100/ft 3mHZ. i American and Japanese Transis:
1 292 30p OC29 40p AL102 85p BD132 80p BD14085p | OUR  PRICE PER [ tors. lusive t -PAK
SR ) 100 180 ) 0C23 33p OC3; 33p ALI03 85p D135 70p BD135 78p | PAIR: o el 1o KIS (D
Sub-Min. 500 .. 5-00 | Sil. trans. suitable for each. Red Cover Edition
Full Tested 1,000 . .00 | P.E. Organ. Metal T0-18 §  0c2% 482 0536 400 BD12) 896 Db 30 300 BU0s i | b “oee ies : - =
P.E. : 225 25p p BD123 78p BD137 70p 2N305448p |  prs. pre.  prs.
Ideal for Organ Builders. Bt LTXA00 Bp each- § 0C26 26p AD14240p BDI24 70p D138 80p sop ssp 50p || ALARGE RANGE OF TECH-
D18D1 Silicon Unilateral NICAL AND DATA BOOKS
A .s'i’lil‘;:nslgrax::rc h;nono NEW LINE BTL MICBOLOGIG CIRCUTTS D R g ::gCNKo“SIE:J‘;)A’FORLEF::E.
A 8 b 0- 2 LINE 14 and 16 Lead Sockets ‘ith DUAL- s
N e | PLASTIC BNCAPSU- | Epoxy TO-3 1-24 Py'“ggul?)o INLINE 1 ronan LIsT
. soxy TO- _04 25 G e ] .
(rical sherasteristics, but | LATED 2 AMP" BRIDGE ioo& et e o 83 ) e ol R OHERBION S LIaR LHER
with an aned T ) RECTS. u. uffer p 383p 27p COBT . ~ N X -
anode gate and a Y Prot. type No. 24 25-94 100 up OUR STOCKS of individual devices
bullt-in  “'Z * diod Each uli814 Dual 2i/p » e
L n ener’ iode S0V RMS 32p gate asp a3p 27p TBO14 pin type 30p 27p 25p are now too nunierous to mention in
etween gate and 100V RMS 37 1023 3-K fin-fo 50 TSO016 ,, 36p a2p 30p this Advertisenient. Hend M.A.E.
cathode. Full data and 100V RMS w” u, ‘K flip-flop 80p 47p  46p Low Cost No. for our listing of over 1,000 Semi-
application circuits avail: o P Data and Circuita Bogklet for I.C's BP814 15p 13p 11p conductors. All available Ex-8tock
.n.ble on request, Bize 15mm X 6nun Price 7p. BPB16 18p 14p 12p at very competitive prices.
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74 Series T.T.L. I.C’s

DOWN AGAIN IN PRICE

Check our 74 Series List betore you by auy LC's. Our Pprices are 1
the lowest possihle. All devices =x-stock. Full spec. guaranteed.
BI-PAK Price and qty. prices BI-PAK Price and qty. prices
Order No. t-24 25-99 100 up Order No. 124 25-99 100 up
£p £p £p £p
0-16 014 0-12 BP3s

- -30  0-28

015 014 012 BPY - -84 0.58
015 014 012 BP9 0-87 084 0.78
015 014 0.12 BP9 0-67 084 0-58
015 014 012 BPY 0-67 064 0-58
015 014 012 077 074 068
018 017 018 077 074 068
018 017 018 077 074 068
018 017 o018 175 165 1.55
0-15 014 012 0-97 0.94 0-88
0-20 026 0-24 087 094 0.88
043 0-40 0-38 040 038 038
0-43 040 0.38 0-55 0-53 0.50
015 014 012 125 115 1.00
015 014 012 100 085 0-80
015 014 0.2 135 125 1.10
0-67 064 0-58 0-67 064 0.58
0-67 064 0.58 0-67 0.64 058
1-85 1.85 1.75 150 140 1-30
185 1.85 175 180 1.70 1.60
195 1.85 1.7% 1-00 085 0-90
0-97 0-84 088 120 110 095
0-97 0-94 0.88 180 1.70 1-60
097 084 088 140 130 1.20
015 014 012 140 1.30 120
015 014 0.12 BP160~5N74160 1.80 1.70 1.80
015 014 0.12 BPIG1=8N74161 1.80 170 1-80
015 014 012 BP164=BN74164 200 1.80 1.80
015 014 012 200 1.90 1.80
0-29 026 0-24 2.75 260 2.40
029 026 024 BP1a2=8N74182 097 094 0-88
0-37 035 0-32 BP190=N8N74190  3.50 3-25 .00
0-37 0.35 032 BP191=8N74191 850 3-25 3.00
047 045 0.42 ‘ 210 195 175
s S

b . h P 05 0

3.3; oo g_g: 180 170 1.60
BP197=8N74107 1-80 170 1.80

097 084 088 BPI98=SN74198 550 5-00 4-00
110 105 0.9 BP199=8N7418%  6.50 5.00 4-00

PRICE-MIX. Devices uay be mived to qualify for quantity prices.
PRICES for quantities in excess of 300 pieces mived, on application.

Owing to the ever increasing range of T'T1. 74 Ser iex, please check with us for supplies
of any devices not listed above, &8 it is probably now in stock. WARE 3442,

LINEAR I.C's FULL SPEC. ROCK BOTTOM PRICES
Price LOGIC DTL 930 Series |.C’s
- Type Price
Type No. P24 25-69 100 wp | No. 24 25-99 100 up
BP201C- 81201 63p 58p 45p J BPuso . 12p 1lp 10p
BPTOIC SLTOIC  63p  50p asp | B4 e R ER
BP 7020 BL702¢ 83p 50p 45p BP935> 13; 12: 11p
BP 702 53p 45p 40p [ Br93s . .. 13p  1%p %1;:
BP0 53p 4bp 4op [ BPO4s 13p  12p 1lp
BPGOSP uA708C  s53p 46p 40p | BEO4S o
BP710--72710 53p 45p 40p RPO4R . 25p 24p 22p
BP711 58p 50p 45p | BP9SI 85p 60p 5bp
BP 741 76p 60p 50p | BE9UY 120 1lp 10p
o " BP9093 40p 38p 85p
BATO3C  uATO3C 43p 350 27p BPO0g4 40p 38p 35p
TAA 263 70p 80p S55p BPU09T 40p 38p 35p
TAA 203 90p 75p 70p [ BP90Os .. 40p 38p 35
TAA 330 170 158 150 Devicen may be mived to qu_all(\ fo_r quan
: 14 » P Jtity. price.” Larger quantity prices oy
8..8.EA 1000 £2.63. anplication. (DTL 930 Seriea. only )

NUMERICAL INDICATOR TUBES

=
’ MODEL CD66 GRI16 30151
1
Anode voltage (Vde) 170 0un 175 win 5 min
M e | Uathode current (1nA) %3 14 All indicators
. 09 4+ Decimal
Numeral height (n:in 16 13 point: AN side
————————{ viewing: Kull
Tulre height (tmm} 47 42 data for all
— - — types available
Tube diameter (mm) 19 13 12 wide | on request,
LC. driver rec. BP4l or | BP41 or BP47
141 141
Price each £170 £1-56 £1-90

“STOP PRESS! NOW OPEN

BI-PAK'S NEW COMPONENT SHOP

A wide range of all types of electrouic coniponents and equipmient
available at competitive prices.

18 BALDOCK ST. (A10) WARE, HERTS. Tel. 61593
OPEN 9.15-6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.
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50W pk 25W (RMS)
0-1% DISTORTION!

HI-FI AUDIO AMPLIFIER
THE AL50 I

* Irequency Response 1o0Hz  to
18 ONLY

' £3:25p each

% Load- -3, 4, R or 16 ohus.
Y Distortion- -better t(han 0-1%, at

IkHz, % Supply voltage 10-35 volts.
Y Signal to nuise ratio 8B, ¥ Overall size 53mm x 103mmi x Ldmm

W ..",_'?}

Tailor made to the nwst stringent apecifications using top quality components and
incorporating the latest solid state circuitry and AL8SO was conceived to Al the need
fur all your A.F. amplification needs. FULLY BUILT—TESTED—GUARANTEED.

STABILISED POWER MODULE

APB0 is especially designed to power 2 of the AL30 Amphifiers, up to 13 watt (r.n.s.)
per channel, simultaneously. This module embodies the latest components and
circuit techniques incorporating complete short circuit protection. With the addition
of the Mains Transformer MT80, the unit will provile vutputs of up to 15 ampe at
35 volts. 8ize: 63mm X 103mun X 30mm.

These units enable you to build Auvdio Systems of the highest quality at a hitherto
unebtainable price. Also ideal for many other applications including:—Disco
Syatems, Public Address, Intercom Units, etc. Handbook available, 10p.

STABILISED POWER MODULE SPM8O £2:95
TRANSFORMER BMT80 £1'95 p. & p. 25p

SPECIAL COMPLETE SET COMPRISING
2 AL50's, 1 SPMBO & 1 BMTB80. ONLY £11 FREE P. & P.

DTL AND TTL INTEGRATED CIRCUITS

Manufacturers’ “Fail outs” —out of spec. devices tncluding funetional units and
part function but classed as out of spec. from the manufacturers® very rigid specifica-
tions. Tileal for learning about T.C*s and experimental work.

Pak No.
50p WTICYH48

= B X Ay 50p
50p UICH51 5 % pA 951 50p
50p UICY81 = 12 x uA 961 50p
50p UIC9093 = J x p2.4 0093 . 50p
50p UICH094 = 5 X 14 9094 50p
50p UIC9097 5 % @A 9097 50p
60p UICS099 = 5 x uA 9099

. S0p
X jrA 946 50p UICX9 25 Assorted 930 Series .. £1-50

Paks cannot be split but 25 Assorted Pieces (our miy) is available as PAK U'ICX9.
Data Booklet available for the BP430 Serics. PRICE 13p.

FIC00 = 12 x 7409N  50p X 7446N 50p UICB) » X T48IN 50p
FICO = 12 x 7401N 50p X 447N 50p UICS: x 482N 80p
U100 12 x 7402N 50p x 7448N 50p UICR3 x 7483N b0p
1C03 = 12 x 7303N  50p x 7450N 50p V/ICB4 x 7486N 80p
UICO4 = 12 x 7404N 50p x T43IN 50p UICHO x T490N
UIC05 = 12 x 7405N  50p x 7433N 50p VIC91 x 7491N §0p
UVICI0 = 12 x 7410N 80p 2 x 744N 50p UIC92 X 7492N 50p
UIC13 = 8 x 7413N 50p 12 x 7460N 50p UIC93 x 7493N 50p
UIC20 = |2 x 7420N 50p 8 x 7470N 50p UIC94 x 494N 50p
UIC40 = 12 x 7440N S0p 8 x 7472N 80p UIC9s X 495N bOp
UIC4l = 5 x 7441ANS50p A x 7473N 50p UIC96 x 7496N 50p
CICH2 = 5 x T442N 50p 8 x 7474N 50p UICI121 5 X T4121N80p
M43 = 5 x 7443N  50p % x 7475N 50p UICX!} 25 x Aset’d
ITCH4 = 5 x 7444N  BOp 8 x 7476N 50p 74's £1-50
UIC45 = 5 x 7445N 50p 5 x T480N

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

-PANK

P.O. BOX 6, WARE- HERTS

Postage and packing add 7p. Overseas add extra for airmail,
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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Practical Electronics Classified Advertisements

'RATES: 8p per word (minimum 12 words). Box No. 10p extra.

Advertisements must be prepaid and addressed to Classified

Advertisement Manager, * Practical Electronics " {PC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

YOUNG SCIENTISTS

and not-so-young, whether beginner or
advanced — we offer a range of over 35
SUPER projects.

Have you ever wanted to build A
MACHINE THAT LEARNS? Or perhaps
make a TEACHING DEVICE! Maybe ycu
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 JUST
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

Build your own units or even a complete
sound machine from our circuit assemblies.
These include 1-C Ring Modulator, Phasing
amps, White Sound effects, auto Waa-Waa,
an amazing V-C oscillator, and many others.
Send 10p for catalogue; mail order only.

TAYLOR ELECTRONIC MUSIC DEVICES
GREYFRIARS HOUSE @ CHESTER

GLASS FIBRE OPTIC

FLEXIBLE LIGHT PIPE, now available in any
length, 150 + glass fibres with three times
lower loss than plastic fibre. P.V.C. sheath
0.080 in. dia.

Used like wire but to convey light to remote
or inaccessible positions for inspection, panel
indicators, photo-electric and other appli-
cations. Prices per ft. (post free): 1-9, 25p;
10-49, 20p; 50-249, I15p. Enquiries S.A.E.

FIBRE OPTIC SUPPLIERS
P.0. BOX 702, LONDON WI0 6SL

PROFESSIONAL CONTROL PANELS
with

MAKE YOUR OWN PANELS IN PERMANENT,

S o]
CHOICE OF SILYER ON BLACK, RED,
BLUE, GREEN.
TRIAL KIT £1-28 Carr. Paid
No, | KIT £1:88 Carr. Paid
No. 2 KIT £2-39 Carr. Paid
M.P.E. Ltd., BRIDGE ST., CLAY CROSS, DERBYS.

CLEARING LABORATORY, scopes, V.T.V.M’s,
V.0.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units,” P.S.U.'s, pulse generators, D.C. null-
potentiometers, bridges, spectruny analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Tower Beeding 236.

CHEAP FAST LOGIC EX-ICT. 2, 4, 6 DTL
gates per board, suit 100ns clock (1MHz rate)
Circuits, write-ups 80p. Free with order.
10 Boards £21-50. (CHAPLIN, 14 Warminster
Road, London, $.LE.25.

DAILY UFO flight pattern, 38p. UFO wave
pattern and prediction, 46p. TV notes on
UFO detection, 2 optical circuits, §0p. UFO
map (S. England), 38p. R. & E. PUBLICA-
TIONS, Highlands, Needham Market, Suffolk.

CHROMASONIC ELECTRONIC8 is well and
llving at 58 Fortis Green Road, London,
N10 3HN. 40-page illustrated catalogue 20p
post free.
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12 VOLT
FLUORESCENT LIGHTS

{as illustrated)

Beat power cuts. Be independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where [2v is available.
Guaranteed for six months. Ready to useat:

12ins. 8 watt £3-60 post paid
21ins. 13 watt £4-60 post paid

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE. Callers

welcome. For lists or enquiries, large.s.a.e.

CONSTRUCTION AIDS8. Fascia panels, dials,
nameplates in etched aluminium to individual
specification. Sheet aluminium, printed cir-
cuits—drafting tapes, negatives supplied,
boards manufactured, singles or small runs.
Copper clad laminate supplied. Hardware
for constructors. %.A.E. details. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford-on-Avon, Warwks.

RECORD T.V. 8OUND using our loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
£t post free. CROWBOROUGH ELEC-
TRONICS (. E.), ¥ridge Road, (‘rowhorough,
Sussex.

BUILD IT in a DEWBOX quality cabinet
2in X 2%in x any length. DEW LTD,,
Ringwood Road, Ferndown, Dorset. S.A.K.
for leaftet. Write now—right now,

A quallty job!

FOUR 13 amp

3.pin  shuttered

8ocket Outlets PLUS On/Off awitch PLUS Magnetic
Clrcuit breaker. A red neon warning indicator
operates when in use. 30ft (3 metres) approx. lead.
8ize: 17in X 5}in X 2}in approx. with rubber feet.
Attractive grey housing. BSaves trouble replacing
tuses. If you draw too much current, it switches o2
antomatically. Safe and guick! Oniy 2678
+40p P. & P. Bend 27-15.
4 MICROJET WELDER

= 2, =
Ry, “ATINY FLAME UP .

LDS-BRAZES
SOLOERS

A precision tool using a com~
bination of butane and com-
pressed oxygen. LU.5.A. manu-
factured. (ives two sizes of
flame of pencil lead thickness. Adjustable temper-
atures up to 5,000°F. Lights instantly. no priming.
Cuts metals, welds, brazes and solders, etc.. gold and
silver. Ideal for electronics and electrical
engineering, jewellers, clockinakers, ailversmiths.
Up to 40 minutes’ operation using fuel supplied.
Replacement set of 2 oxygen and 1 butane cylinders
2150 inc. post. Complete with instructions. Our
price £10-88 4 31p P. & P. Send £11-30.
TWIN-BEAM SPEC-LAMP—Worn just like a palr of
apectacles. Two powerful spot lamps illuminate
working area. See close up work with less eye
strain and fatigue. Battery operated. Only 21-80
+10p P. & P. BSend 22,
JOHN DUDLEY & CO. LTD., Dept. PE4
801 Cricklewood Lane, Child's Hill, London, N.W.2
Tel. 01-458 5¢17. Callers welcome.

CIRCUIT BOARD ETCHING KITS, full
instructions, £1.25, c.w.0. ARVIN SERVICE
COMDPANY, 12 Cambridge Road, St. Albans,
Herts.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
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 all
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
flaxible design with quite an AMAZING RANGE—
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc,
GET YOURS! SEND £5-50 NOW (S.A.E. for details)
TO: ‘BOFFIN PROJECTS’

DEPT. KE2010

4 CUNLUIFFE ROAD

STONELEIGH, EWELL, SURREY

SONY VIDEO-TAPE RECORDER OUTFIT.
Brand new with makers’ guarantee. RNystem

comprising: “V.T.R."”, camera and lens;
tripod; microphone; 9in TV monitor (video/
broadcast); cables and carrying case.

hour record/playback. Superb
picture. Absolute bargain for complete outfit.
£396. HORNTOXN'S ELECTRONICS LTD.,
15 Navigation Street, Birmingham, 2. Tel.
021-843 0972.

AUTOMATIC CHORDS. Add them to your
organ using our unit. $.A.E.detalls. MOLLOY,
Elm Road, Tokers Green, Reading, Berks.

ANALOGUE COMPUTERS

Shorts General Purpose Analogue Computers,
< ! with stabilised power supplies an
double beam oscilloscope for display of results.
18 Function Units (integrators/summers), etc.
£ Details on request. Demonstration by
appointment. Instruction Manual and some
spares available.

The Qakhill Press, Oakhill,Bath BA3I 5HU
Oakhill 255 (day and evening)

P.E. GEMINI. Etched aluminium fascia
panels as detailed in latest publication.
Printed circuit hoards and other items.
S.AE. details. RAMAR CONSTRUCTOR
SERVICES, 29 Shelbourne Road, Stratford-
on-Avon, Warwicks.

SERVICE SHEETS

SERVICE SHEETS (1925-1972) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault-
Finding Guide. I'rices from 5p. Over 8,000
nmodels available, Catalogue 13p. Please sepd
$.A.E. with all ordersfenquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.
‘Telephone, Bexhill 7097.

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. $.A.15. enquiries. TELRAY,
11 Maudland Bank, Preston.

RADIO, TELEVISION AND TAPE
RECORDERS. 50 mixed odd sheets 50p.
Also large stock of obsolete and current valves.
JOHN GILBERT TELEVISION, 1b
Shepherds Bush Road, London, W.6 (01-743
8441). S.A.E. enquiries.
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EDUCATIONAL

Department of

ELECTRICAL and ELECTRONIC
ENGINEERING

4-year sandwich courses leading to

1 AMSE (Elec), City & Guilds, RTEB Certs

Radio Amateurs Cert. Study at home course
in all branches of Electrical Engineering, etc.
Details and illustrated book—FREE—BIET

(Dept. H.5), Aldermaston Court, Reading
RGT 4PF. Aecredited by CACC.

ENGINEERS—get a technical certificate,
Postal courses in Engineering, Electronics,

C.N.A.A. Degrees in Radioi, TV, (‘ompuuirs,h Diaufghtsmmll;xlhlf}’)l,
Building, etc. FREE bo rom: ST
ELECTRON |C ENG' NEER' NG (Il)l(-r:t."gH.:),c Aldermaston 0(‘<mrt, Reading,

ELECTRICAL ENGINEERING

ELECTRO MECHANICAL
ENGINEERING

Designed to cover all aspects of
Electrical and Electronic Engineering.
Both men and women are welcome on these courses.

H.N.D. in ELECTRICAL and
ELECTRONIC ENGINEERING

Further details may be obtained from the Head

of Department of Electrical and Electronic Engineering
North Staffordshire Polytechnic, Beaconside, Stafford
or telephone him at Stafford 52331.

Please quote reference 526 P.E. on both envelope and |etter

RGT 4PF. Accredited by (ACL,

SITUATIONS VACANT

HIGH SsLARY

AND A
SECURE FUTURE

Get into the Computer Industry the
fast, easy way. In only 4 weeks we
can train you for a career as a
COMPUTER OPERATOR. With
pay prospects of £2,500+ p.a.
JOBS GALORE! Train with
LCOTC and our exclusive appoint-
ments bureau-one of the leaders of
its kind in the world-introduces
YOu to eager computer users.

Find out more FREE and without
obligation. Write or telephone

GET INTO Electronics—opportunities for
trained men. Learn at home. Postal courses in
RTEB, City & Guilds, Radio, TV, Telecoms.,
etc. FREK informative guide: CHAMBERS
COLLEGE  (Dept. R.103), Aldermaston
Court, Reading, RG7 4PF,

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.AE. K. R.
WHISTON, Dept. PE, New Mille, Stockport,

CATALOGUE NO. 18, Electrouie and dMechan-
ical Components, new and taanufacturers’
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR S8ALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

ELECTRONIC COMPONENTS, unused, cheap,
clearing laboratory, for Details write: @,
SMITH, 3 Hart Road, Old Harlow, Essex.

MORSE MADE EASY!!
FACT NOT FICFION. It you start RIGHT
you will be reading‘amatenr and commercial Morse
within a month (normal progress to be expected).

Using secientifically prepared 3-speed records you

¢ jcaily leain to v ise the code RHYTHM
without translating. You can’t help it, it's as eusy as
earning o tane, 18 W.P.M, in 4 weeks guaranteed,

Complete Course £4-80 (Overseas £1-00 extra) details
only, 4p stamp. 01-660 2896,

G3HSC (Box 19), 45 GREEN LANE, PURLEY, BURREY

PERFECT SPEAKERS EX TV
P.M. 3 OHM (Minimum order 2)
8" x 24" 13p each, add 10p per speaker P, & Pkg.
100 SPEAKERS for £15 detivered
200 SPEAKERS for £25 delivered
UHF TUNERB EX TV (Complete with Valves)
£2-50 each + 50p p. & pkg.
or 10 for £23 post free
TRADE DISPOSALS (Dept, PE)
Thornbury Roundabout, Leeds Road, Bradford
Telephone 665670

50 PROFESSIONAL THE
N Yuran acrosor way -

[ e ardrying GREY HAMMER
‘Get 7",6'; BLACK WRINKLE
NOW, (CRACKLE) Fimishes

Yukan Asrosol oraykn contauns 453g fine quaity. durable saty imatant
o geay snd v

o)
e’ puBh bunon e soray can
watet iexiant Black Man 1
o 0o
optionsl manstersble 1nap on trgger
a4 spray plan colovrs

103 smoum d rect 1o
DEPT: PE4 YUKAN, 307s EDGWARE ROAD, LONDON W2 18N
Wa buppiy many Goverament Deparimeots. Munt: -

| osututen anc Luvding Ingustnal Orgammations—is
Open il doy Satursey Closed Thursdey shernoons
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TODAY!
London Computer Operators
Training Centre
E81, Oxford House
9-15, Oxford Street, W.1.
Telephone: 01-734 2874

127, The Piazza, Dept. E81,
Piccadilly Plaza, Manchester 1.
Telephone: 061-236 2935

OPTICS. “How to use Lenses and Mirrors™,
112p. 100 ills. Hardback. Best book on the
market for the newcomer to optics, £t each
on 14 days, approval against cash, New and
ex-Grov. optical equipment of all types. 4%
page illustrated catalogue free for 3p stamp.
H. W, ENGLIR, 469 Rayleigh Road, Hutton,
Brentwood, Essex, Dept. 11,

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C S trained man.
Let | C S train YOU for a well-paid post in this expanding field.
I CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc. Expert coaching for:
* C. & G. TELECOMMUNICATION TECHNICIANS’ CERTIFICA'I"ES.
* RADIO AMATEURS’ EXAMINATION.
* GENERAL RADIOCOMMUNICATIONS CERTIFICATE.
* C. & G.RADIO SERVICING THEORY.

Now available, Colour T.V. Servicing.
Examination Students coached until successful. O
NEW SELF-BUILD RADIO AND ELECTRONIC COURSES
Build your own 5-valve receiver, transistor portable, signal generator and
multi-meter. All under expert guidance.
POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of | C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ABCC ACCREDITED BY THE CACC

e

International Correspondence Schools
(Dept. LA25), Intertext House, Stewarts Road,

INTERNATIONAL

I London SW8 4U)
CORRESPONDENCE [T
scHoots I

Established 1891

" “Block Capital; Please
ADDRESS -
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BOOKS AND PUBLICATIONS

PICTURE BOOK WAY OF LEARNING

BASIC ELECTRICITY

5 Vols.
BASIC ELECTRONICS 6 Vols.

SELRAY BOOK COMPANY, 60 Hayes Hill, Bromley BR2 7HP

£4-50 post paid
£5-40 post paid

OVER 1,000,000 PARTS ALREADY SOLD

Available on our 1009, Guarantee Money back
if not completely satisfied

Illustrated Prospectus Free on Request

WANTED

RECEIVERS AND COMPONENTS

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, Londou. W.7.
01-567 5400/2971.

HIGHEST POSSIBLE CA8H prices for Akai,
8. & 0., Brenell, Ferrograph, Revox, Sanyo,
sSony, Tandberg, Uher, Vortexion, etc. 9.30-
5.00. 01-242 7401.

EX COMPUTER PRINTED CIRCUIT PANELS
2inx 4in packed with semi-conductors and top
quality resistors, capacltors, diodes, etc. Our
price 10 boards 50p, P. & P. 7p. With a guaran-
teed minimum of 356 transistors. Data on
transistors included.

SPECIAL BARGAIN PACK., 256 boards for £1,
P. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors included.

TOP PRICES PAID

for new vaives and components

Popular T.V. and Radio types

250 MIXED CAPACITORS 62p

Plus 9p P. & P.

709C OPERATIONAL AMPLIFIRR TOS
1 oft 50p.

8 lead 1.C. 50 off 36p.
KENSINGTON SUPPLIES TO0CLIEAD:
(B) 367 Kensington Street
Bradford 8, Yorks. T g28
SMALL SECONDHAND AUTDMATIC private 150 MIXED H! STABS 62p

branch exchange required. F. D. STAPLEY
& SONS, High House Farm, Kenardington,
Ashford, Kent.

LADDERS

LADDERS. 20ft, £7-80. Callers Welcome.
(arr. 80p. Leaflet. (Dept. PEE), HOME
SALES, Baldwin Road, Stourport, Wores.
Phone 02-993 2574/5222.  Ansaphone installed
5222, Open Sunday 8-12 noon.

RECEIVERS AND COMPONENTS

WITWORTH
TRANSFORMERS

TV Line out-put transformers

Manufacturers of the largest range in the
country. All makes supplied.

Free catalogue.

Modern
BAIRD, BUSH, GEC, PHILIPS
Replacement types ex-stock.
or ‘‘By-return’ service, contact London
01-948 3702
Tidman Mail Order Ltd., Dept. PE,
236 Sandycombe Road,
Richmond, Surrey TW9 2EQ
Valves, Tubes, Condensers, Resistors,
Rectifiers and Frame out-put Transformers
also stocked.
Callers welcome.

SOUND SUPPLIES (LOUGHTON) €O. LTO.
tor Eagle International and International Rectifier
Products.

TOA P.A. Equipment and Mikes.
Capacitors, Resistors, Plugs, SBockets, Cables, Audio
Leads, Semiconductors, Valves, Vero Board, etc., for
the constructor.

1,1 & 1 watt 5% & better.

QUARTZ HALOGEN BULBS

12V 56W for car spot llghts, projectors, ete.
50p each. P. & P. b

GPO EXTENSION TELEPHONES
with dlal but without bell. 85peach. P. & P.30p.
£21-78 for 2. P. & P. 50p

BARGAIN RELAY OFFER
Single pole change over silver contacts 25V to
SOV, 25k coil. 8 for 50p. P. & P.5p.

KEYTRONICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

LOUDSPEAKER BARGAINS

£

EMI 13in x 8in IOW |5 or B ohms .. 2-15
EMI [3in x Bin I0OW with tweeter

15 or 8 ohms 2-85
EMI 13in x 8in 1OW twin tweeter

with crossover 15 or B ohms .. )48
EMI 7in x 3§in 4W 3 or Bohms .. .20
Goodmans 64in dual cone 8 ohms .. 235

Goodmans 8in 8P ISW B or IS ohms 4.05
Celestion PS8 |5 ohms for Uniflex .. 245
Celestion PSI2 15 ohms for Unlﬂex 7-90

Fane 12in 25W 15 ohms .. §.7§
Fane |5in 60W 15 ohms .. .. 1090
Fane 18in 100W |5 ohms .. .. 1950

Goodmans 12in 50W B or IS ohms .. 10-50
Goodmans 18in 100W Bor ISohms.. 26-00
Celestion 12in GI2M 25W 8 or

IS ohms oo 10-50

STEREO HEADPHONES

Eagle FF8 60-12kHz 8 to 16 ohms 220
Eagle SE5 30-I15kHz B to 16 ohms .. 290
Eagle SE40 20-18kHz B to 16 ohms. 6-20

Koss Red Devil 20-20kHz 4 to
16 ohms ag 9-50
Koss K/711 20- 20kHz 9:50
2-00

Koss K6 10-15kHz .. .'.' .'.'|

All units new and guaranteed. P. & P. 25p
per item. Disco amplifiers, etc., by F.ALL.,
WEM, Sound City, Park. All at discount
prices. Send S.A.E. for lists,

PETER LANGDON

AMPS, STACKS DISCO, LIGHTS, GUITARS, Etc.

81 WORCESTER STREET
WOLVERHAMPTON
Tel. 27251

PREGISION
POLYCARBONATE CAPACITORS
Fresh Stock — Fully tested

Close tolerance capacitors by well-known manu-
facturer. Good stability and very low leakage.
All 63V d.c.

0-47uF:  £59% 80p; £2% 40p; x1% B80p
1-0uF: +5% 40p: x2% 60p; :l:l“/n 60p
22uF: +5% 50p. £29% 60p; 1% 78p
4-7TuF: +£5% 70p; 2% 90p: 1% 2118
10uF: +£5% 21-10;  £29% 21-40; 1% £21-80
15uF: +59% 21.60; 2% £2-10; 1% 22-70

P.E. SCORPIO IGNITION SYSTEM

Special 1uF 440V a.c. capacitor for use in
place of two existing 0-47uF 1,000V d.c.
units (6 and €7). Does the ]ob of both.
Size 2in x %in. Drice - 45p each

Also available—0-47 ,F 140 Va.c. capacimr.
Size 1§in x 2in. Price — 36p each

Post and packing 5p on all orders

Y. ATTWOOD, P.0. BOX 8, ALRESFORD, HANTS

Tismpus alactronin

All Brand New, to spec. Money Back Guaranteed.
DIL 80CKETS for 74N, etc. 14 & 16 Pin 18p.
ULTRABONIC transducer transmit/receive £,
3015F Numerical Indicator 0-9DP § volt 28,
2 + 2185 ea. SAE free data. 7447 Driver 21-23,
LIGHT EMIT DIODES: visible Red panel 87p-
Infrared £1:49. IC Photo Detector und amp 44p.
283055 40p. BC107, 8p. BC108, 8p. BCl0®, 8p.
2NBT02/3/4/5/6/7 11p. 2N3708/8/10/11 9p.
MEO0404-2 17p. MEO411/2 18p. ME4001 18p.
ME4102 1lp. BCL77/8/0 12p. FET2N3819 28p.
ZENERS 400mW 12p. INY14/6 8p, 8CR $A400V 59p.
INTEGRATED CIRCUITS with free data. 703
rfamp 88p. 709 24p. 710 45p. 741 33p.
AUDIO AMP 3-5 watt, Hi-Fi, etc., £1.49. TAA263
83p. Dual Preainp £1-49. FM/MPX Btereo
decoder  £1-49. TADI00/110  Receiver £1-75.
Data Booklet 15p. 74N: data booklet 12p. Gates
7400 etc. 18p. 7490/92 87p. 7441 87p. 7470/72
20p. 7473 39p. RESISTORS 1W 5% lip. CAPS
10/50/100uF 6p. O 1uF 6p. STEREO AMPLI-
FIERS 4 + 4W In case 218.67.
FREE CATALIST. SAE. Data Sheets 7p ea.
C.W.0.P. & P.7p. Overseas 80p. Discount 10 + 10%,.
P.0. BOX 28, BRACKNELL, BERKS.

Electronics Dept. Tel. 01-508 2715
12 Smarts Lane, Lougbton, Essex
Hours:0.830a.m.-1p.m, s-op m., Mon,, Tues., Wed,
and Fri, 9.30 a.m.-1 p.m., 2-630pm ht
Closed All Day Thurs.

MIN! MAINS TRANSFORMER MT7, 30mm X
30mm x 37mm, 7-0-7V r.m.s., 120mA, for 8V
rectified d.c. Top quality component with
really comprehensive data, 70p, U.K. post 5p.
Mail order only. AMATRONIX LTD., 396
Selsdon Road, South Croydon, Surrey, CR2
ODE.
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PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES

Waa-Waa pedal Vol. 4 No, 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No,
10 43p ea.

NEW

Scorpio Igmuon Nov./Dec. '71. Fibreglass 60p.
Logical R/C Coder Dec. '71. Fibreglass 44p.
S.A.E. for List.

P.H. ELECTRONICS LTD., Industrial
Estate, Sandwich, Kant. Tel, 2517

100 WATT AMPLIFIER

Fully protected, transformerless, 9 transis-
tor circuit. Input 500 mV. Output into
8 ohms. 0-19% distorcion.

Printed circuit board and full instructions.
£1-45p + 10p P. & P. S.a.e. for further
information and list of component bargains.
EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14. (No callers please)
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REGEIVE RS AND COMPONENTS

p. E. transistor circulta look better

VoS " NIPPIBOAR
SRBP or FIBREGLASS
1A 15p |18 18pJ GENERAL PURPOSE AMPLIFIER 3A or 3B
2A  28p | 288 MUpk TReMOLO 1Aor (B
A ;‘F ) ;:F TREBLE BOOSTER 1Aor 18
208 25p | 2B 34p
PHOTOCELL THYRISTOR SWITCH (A or 18
a8 iup | B8 52, HOTOCELL or
RHYTHMETRON 2A or 2B

gﬁgr%hnzpv # PLEASE STATE WHICH PROJECT
NIP ELECTRONICS PQBox | |, St. Albans,Herts.

TRANSISTORS 2p EACH

SPECIAL BULK PURCHASE
New unmarked, assorted gain transistors,
NPN-PNP similar to: BFY §0.53, BCY 30-33,
BFX88, 2N3702-3, 2N3704-11, 2N706.
In packs of 50 (un:u of 10) state type required.
RICE £1 PER PACK
C.W.0O.—add 10p P. & P.
Special offer while stocks last
DIODE IN9I4 (iN4148) at Jp each
ACON ELECTRONICS
133 High St, HURSTPIERPOINT, Sussex
TEL. 2554-S

DIMMIT

range of light dimmers

standard wall mounting models
Kit-Form prices: orders add (0pP. & P.

Rotary: 400W £2.50 KW £3:10
moduleonly: 400W £2-20 IKW £2-80

Slider: 400W £330 IKW £4:10
moduleonly: 400W £2:50 IKW £3-10

All models available built and tested
Send 10p for complete catalogue
Trade enquiries invited. Discount for guantities

YOUNG ELECTRONICS

54 Lawford Rd., London NWS 2LN 01-267 0201

DRY REED INSERTS
V Sl
_~S

o e, ¥
R (T g

Overall length 1.85" (Body length .17),
Diameter 0.14” to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 624p per
doz.; £3-75 per 100; £€27:50 per 1,000; £250 per
10,000, All carrnage paid.

G.W.M. RADIO LTD,
40/42 Poriland Rond. Worthing, Sussex 0903 34887

AARVAK ELECTRONICS. Soundlight. (‘on-
vertors 3 channel 1-2kW  £17, 3kW  £25.
Strobes, 1 Joule £16, 4 Joule £25.  Mail or call,
74 Bedford Avenue, Barnet, Herts., Tel.
01-449 1261,

BRAND NEW copperclad fibneglass laminate
printed circuit board, 2-2 sin, 19p.  Add
L0p for double sided. (. slus P& P 10p.
H.R.CIRCUITS, 44 W .ltt\h.lll Road, Wibsey,

Bradford, Yorks.

COMPUTER PANELS, 5- HC'108 diodes, 15p, post 5p:
4 for 50p, post, 10p, AMERICAN PANELS, 4 for 55p,
post 12p. ASSORTED PAKELS, wilicon and ger-
manium transistors, & for 75p, post 20p. Send
large B.A.E. for liat of panels, etc. LA2 POT CORES
ex equipt., 20p C.P.; new, boxed, 809( P. COPPER
CLAD PAXOLIN, single =ided R x 5, 10p, post ip
each; 13 x 11}, 30p, post 10p each. ORP12 ON
PAREL ex equnipt.. 35p, C.F. 22 POSITION
STEPPING BWITCB. a.c. maine operated, with
reset, 80p, post 15p. RESETTABLE 5 FIGURE
COUNTER, 18/22V, will work on 12V, £1.75, post
15p. UNIT WITH 25V D.C. MOTOR, » relays,
2 motorised switches, mass of gears, ete., £1-75 C.P.
NEW COIL PACK, L.M.8. W. R piano krv no dope,
60p, post 20p. PIAIO KEY SWITCH, 3 interlock
and reset, 25p, post, 10p.
POLYSTYRENE CAPACTTORS, 125V, 130, 180, 220,
330, 390, 560, 680, K20, 1,200, 1,500, 1500, 00,
2,700, 3,300, 3,900, 5,600, 6,800. 0-01, 0-0 15p
dozen, post lOp 001u 0-01K, 0-022, 0-027, OO'H
24p dozen, post |
ASSORTED COHPONENTE 71b, £1.30, C.P.
ASSORTED COMPUTER PANELS, 21b, £1-30, C.P.
J.W.B. RADIO, 75 Hayfiele Road, Salford 6, lancs.
MAIL ORDER ONLY

RAPID SERVICE — GOOD VALUE
MONEY BACK GUARANTEE

709 30p; 723 7ip; 74 32p;
PA234 84p; PA237 £1.45; SN76013 £1.2

SL702C 40p; 7400 16p; 7474 Jlg 7475 44p;
7490 72p; RECTIFIERS IA 50V 3ip; 2N2926
Red 6p; Orange 7p; Green 8p; 2N3054 40p;
2N30SS 45p; BFY SO/HZ IOp' MEQ402 l99,
MEQ412 9p; ME4102 $ DALO ETCH

RESIST MARKER PEN ONL 80p.

IC PIN SOCKETS IN STRIPS AT 07p per pin,
One FREE set with orders for LC.'s in MAY,

JEF ELECTRONICS (P.E.$)
York House, 12 York Drive, Grappenhall,
Warrington W A4 2E), Majl Order Only.

C.W.0O. P. & P. 9p per order. Ojseas 65p.
Discounts start at 10%, for 10+,

P.D. DIN TYPE 180° PLUGS—interchangeable
5-pin or 3-pin, solder optional, 31p. Includes
P. & P. PARRY ELECTRONIC DEVELOP-
MENTS (PE), 28 Greville 3t., London, E.C,1
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Hornby controller, manufactured by Meccano.
This is a atep-resistance, rectifier-controller for use
with a 15V a.c. input, output ¢/12V d.¢. Eight
apeed control in either “normal” or “reverse”
positions (limited quantity) £1. P. & P. 20p.
Mullard ferrite core LA2100, 50p post free.

P.V.C. connecting wire, 10 ditferent colonrs, 30 x
1 yard lengths, 30p, post free.

Amsorted brand new wire-wound resistors, 1-10W,
100 for £1 poat free.

Miniature magnets ideal for experimenters, etc.,
etc. 100 for £1.25. P. & P. lop.

Edge volume controls 5K switched, for transistor
radios, 10 for £1 post free.

Assorted capacitors (no rubbish) includes silver
mica, Ceramic and Polystyrene types, 100 for 50p.
P.& P.10p.

MAIL ORDER ONLY
XEROZA RADIO
| EAST STREET
BISHOP'S TAWTON, DEVON

COMPONENTS & KITS

CANNY SCOTS BUY FROM
FORTRONIC (FIFE) LTD.—
WHY?

7400 series |/CS Gates from Ilp;
7472 from 22p; 7474 from 30p
BC109 and BC!77 from 7p at 25+
IN400| Diodes from 5p at 25+
Power Trans in general to 2N3055
from 25p at 25+
Firebug Transistorised Ignition Kit,
£6

Send S.A.E. for full component lists

FORTRONIC (FIFE) LTD.

13 KNOWEHEAD ROAD, CROSSFORD, FIFE

HARROGATE
ELECTRONICS CENTRE

Electronics components, test meters
Hi Fi + SW receivers - Books
DIY items - Kits

BRAND NEW cOMPONENTS BY RETURN.
l‘|f’(‘tl‘01)(l(\ 15 or 25V 1, 2, 5, 10 mfds—34p,
25, 50—4p, 100—5p. Mylar Film 100V,
0001, 6002, 0-005, 0-01, 0-02—2p; 0-04. 0-05—
24p; 0068, 0-1—3p. Mublard miniature
carbon film resistors third watt E.12 series
1Q-10M(Q, R for 8p, insured postage 8p. The
C.R. SUPPLY (CO., 127 Chesterfield Rd.,
Shettield, S8 ORN.

ELECTRONIC COMPONENTS, send S.A.E. for
list. RADNOR SUPPLIES, 03 Arbury Road,
Nuneaton, Warwicks,

GY-NORMOUS
RADIO BARGAINS!

*3 types, all superhets with push-pull output to

internal loudspeaker. Supplied complete with

carrying case, earphone and batteries.

Type A—Very neat little set, still only £1-50 +

p & p 20p.

Type B—Large battery operated model, full

LW and MW coverage. Ideal for kitchen or

car. Complete with swivelling telescopic

aerial. £5.80 + p & p 45p.

Type C—Llarge portable radio as sold nation-

ally, A.M. and F.M. coverage {Yes F.M.—88-

108MHz). Horizontal pointer tuning scale.

Operates from own dry batteries or a.c. mains

from internal transformer isolated power pack,

with provision for rechargeable cells (not

supplied). €8 4+ p & p 50p.

All these sets are BRAND NEW and complete

in manufacturers original cartons, but may

require slight attention—hence bargain prices

—cheaper than kits!

*CASSETTE PLAYERS —last few only—uses

standard musicassettes—possible conversion to

full recorder. Deck alone worth our price of

£8:99 + p & p S5p.

;EIZO Cassettes. Top quality. 75p + P & p
p.

*SAVE £££€s ON BATTERIES, run your

transistor, etc,, from the mains with our 9V

eliminator. £0:50 + p & p I5p.

*LABGEAR '"Magic Circle” indoor UHF aerial

only £1:25 + p & p I15p.

T.v.)'s TV.)s TV's TV.'s TV.'s T.V's

*4 Channel 19in UHF T.V.'s Despatched

tested, and in full working order. £20.

*19in Slimline, only requires UHF tuner for

BBC2, untested, complete, £8.

*As above but with UHF tuner, £12,

*2 Channel {(with 405/625 Timebase) 19in 110’

tube. untested, £5.

(Carriage £1-50 extra all models.)

SUMIKS
7 High Street
Langley, Warley, Worcs.
Callers Welcome

If you have difficuity in
obtaining

PRACTICAL
ELECTRONICS

Please place a regular

order with your newsagent
or send | year’s subscription
(2:65) to Subscription
Department, Practical
Electronics, Fleetway House,
Farringdon Street,

London, E.C 4.

BRAND KEW SEMICONDUCTORS MONEY BACK
GUARANTEE. INDIVIDUALLY LABORATORY
TESTED PRIOR TO SAME DAY DESPATCH
20:304 20p AC127 25p BCZ10 20p DBY!00 16p
28323 ACI28 18p BF1153 25p BYI26 12p
AC176 20p BF167 25p BYl27 12p
AS8Y29 20p BF179 30p GET335 16p
ASY32 20p BFI84 20p GETB8s2 15p
2N1309 25p ABY76 20p BFI135 20p NKT22126p
2N1711 24p BCl07 10p BF194 16p OC45 Op
BC108 10p BF195 15p 0C70  10p
BCI109 10p BFYI18 25p OC71 10p
BC148 10p BFY51 18p OC74 20p
BC187 27p BFY52 20p OCS1  18p
BCY30 35p BFY36 57p OCK3  20p
BCY32 45p BFX87 25p OC139 25p
BCY34 35p BPXSS 20p OCI40 40p
BCY43 15p BPX25 30p 0C201 60p
BULK BUYS BCZ10 100+ 17p300+ 13p
2N1363 100+ 13p 300+ 10p BY127 100+ 8p300+ 7p
ABY29 100+ 17p 500 + 13p GET535 100+ 12p 500+ 9p
A8Y32 100+ 17p 5004 13p GETS882 100+ 12p 500+ 9p
A8Y76 100+ 17p 500+ 13p OC71 100+ 7p500+ 6p
BCY30 100+ 80p 300 + 26p OC74 100+ 17p 500+ 18p
JOBEN D. ADAMS, INDUSTRIAL ELECTRONICS.
Dept E, 219 Gloucester Rd., Croydon, CRO 2DW.

W.0. 01-684 2333 P.&P. 5p

527



BUILD A
PROJEC

MAN-SIZED ROBUST PATCHBOARD

MAKE A "PATCH" AS IF YOU MEAN IT.
"K-L-O-N-K'" and it's MADE!

No fiddling with fragile patch pins. No cables.
Countless possible combinations giving FULL

RANGE EFFECTS. Keyboards available for versatile
"live" use.

NEW BREAKTHROUGH

VCO-2 gives SINE, TRIANGULAR and SQUARE outputs,
r and is stable! 1 volt/octave control. Single £20 each.
Matched and tracked £23 each.

SHE-1 SAMPLE, HOLD and ENVELOPE module gives
sustain and variable env. to VCO signal. £11.50.

D.E.W. LTD.

‘X’ SYNTHESISER

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!

Send s.a.e. for synthesiser details or send 15p for full catalogue of our famous musical effects.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

B |[-)') |1 | pm——

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £71. Voltage-controlled
Oscillator VCO1, £9-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£12.50. White noise type WN1, £6. Voltage-
controlled amplifier VCA1, £10. Voltage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12,
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £8. etc,, etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
buiid cabinet and wire in controls and patchboard
connections! Joystick controls £4.50.

THE UL T IMA IN COMMUNICATIONS RECEIVERS

WORLD MASTER gk

+ WORLD MAP &

TIME ZONE DIAL
Brings INSTANT WORLD-WIDE RECEPTION at the
press of a button. Sensational scoop purchase of this
just-released model enables ns to offer a truly
advanced communications receiver at a previously
unbeard-of price! (Similar models can cost £120 or
more!} The 8 WAVEBANDS enable you to cover
the world at the press of a button.  You might even
pick up & world scoop on your world-wide receiver!
As well as all the usual BBC Programmes you can
pick up Local Radio Btations (including new stations
yet to be introduced). *Pop Pirates. *Afreraft
{control to pilot —pilot to control). *Shipping.
*Taxie, *RAC. *AA. *Fire and Ambulances;
*Continental and 100s more toc numerous
to list, from Australia, Afrlea. America, India,
Europe. You'll get hour after hour of enjoyable
listening on this superb receiver 24 hours a day—
7 days a week. A complete hobby in itself. Enjoy
the exclting cross-talk between control towers and
sirline pliots—listen to the progress of an ambulance
on ite way to an accident—hear the deep-sea trawler
captain's ship-to-ship and ship-to-shore conversa-
tions. PLUS many more exciting and absorbing
Public Bervice Band transmissions we are not allowed to mention. This set has been
manufactured by one of the most advanced companies in radio and electronic communioca-
tions and carries their FULL WRITTEN GUARANTEE. Attractively finished in
Leatherette and stainless stcel to add quality and distinction to any living-room. Com-
pletely portable uaing standard batteries (obtainable anywhere)-—or can be plugged
directly into maine. 14 Transistors, § diodes, 1 thermistor, internal ferrite rod antenna snd
external Telescopic Antenna. Toue, volume and tuning controls. Very Istest keyboard
push-button waveband selector. Dial light (enabling use in darkness). Special WORLD-
WIDE DIAL and WORLD MAP enabies you to tell the correct time In any country of the
world (essential for world listening). Hi-fidelity earphone automatically cuts out main
spesker when in use. Fregs.: Long Wave 150-350Kca. Madium 535-1605Kcs. Marine
1.6-4.5Mcs. Short Wave 4.12Mcs. Short Wave 12-2dMcs. FM/VHF 88-108Mes.
AIRCRAYT 108-135Mcs. PUBLIC SERVICE BANDS 135-174Mcs.
Note: Ministry of Posts and Telecommunications state that a licence not generally
available to the publicis required for the reception of Alrcraft, Fire-brigade, Bhipping, etc.
BUT TEERE’S NO LICENCE KEEDED TO BUY!:

SCIENTIFIC AND TECHNICAL (PE6)
507-511 LONDON ROAD, WESTCLIFF, ESSEX

CASH
PRICE

£29°5

+50p p. & p.
or send £7.80
deposit + 50p
p. & p. and 68 monthly payments
of £24-40 (Total 233-00).
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GUNTON ELECTRONIC

IGNITION KIT £7°95 . %

. % ALL HIGH QUALITY COMPONENTS
Capacitive discharge ignition is recognised as being the most efficient
system and will give you:
® Continual Peak Performance
@ Up to 209, reduced fuel consumption
® Easier All-weather Starting
@ Increased Acceleration and Top Speed
@ Longer Spark Plug Life
@ Increased Battery Life
@ Elimination of Contact Breaker Burn
@ Purer Exhaust Gas Emission
12 volt only——state pos. or neg. earth. Supplied
withillustrated assembly and fitting instructions,
with details for fitting all types of tachometers.
Can be built in an evening and fitted in 1S minutes. Spare snap-on con-
nectors for coil, etc. Call in for a demonstration. S.A.E. all enquiries
please.

INVERTER TRANSFORMERS; Scorpio, £1-85+25p P. & P.: Fl/light 20
watt £1-85 + 25p P. & P.; Choke 85p + I1Sp P. & P.; 8 watt £1.45 + 25p
P. & P. Silver Hammer Case/alumin. base + H/sink 75p + 20p P. & P.

ELECTRONICS DESIGN ASSOCIATES
82 BATH STREET, WALSALL WSI 3DE

BAKER 15in. AUDITORIUM

A high wattage loudspeaker of excep-
tional quality with a level response to
above 8,000 cps. ideal for Public Address,

Discotheques, Electronic instruments and )
the home.

Maximum Power 35 watts

Bass Resonance 3 cp.s.

Flux Density 15,000 gauss

Yoice coil impedanne 8 or 15 ohms models

Useful response 20-14,000 c.p.s.

GUITAR MODEL “GROUP 50" POST

50 watt £19 FREE

20 PLANS, CUBIO TABLES,

CROSSOVER DATA AND 4

CATALOGUE 42p POST FREE
CATALOGUE ONLY 5p

Baker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684-1665
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In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That's how long it will take you to fill in the coupon below. Mail it to
B.I.LE.T. and we’ll send you full details and a free book. B.I.E.T. has
successfully trained rhowsands of men at home — equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.LE.T. Home Study Course gets results fast
makes learning casier and something you look forward to. There are
no books to buy and you can pay-as-you-learn.

If you'd like to know how just a few hours a weck of your spare time.
doing something constructive and enjoyable, could put you out in front.
post the coupon today. No obligation.

THEY DID IT—
S0 COULD You

** My income has almost trebled ... my lifeis
fuller and happier.”* Cuase History G/321.

“In addition to having my salary doubled,
my future is assured. " Casc History H/493.

*Completing your Course meant going from
a job 1 detested to a job I love."” Case

Mcchunical Auto & Acro General

AMLS.E Mech AMLLAML CET

Iont. of Engincers MARA IMI Diploma Petroleum “T'ech. These letters and there are many
Mechanical Eng. C. & G. Auto king. HgacticalEiLaths? more on file at Aldermaston Court
Maintenance Lng. General Auto Lng. Refrigerator

Welding

General Dicsel Eng.
Sheet Metal Work
Eng. Inspection
‘ng. Metallurgy

G. Eng. Crafis
. & G Fabrication

Draughtsmanship
AMLED,
Gen. Draughtsmanship

Motor Mechanies
ARB, Certs,
Gen. Acro Eng.
Management &
Production
Computer Programming
Inst. of Marketing
ACW.AL
Works Management
Work Study
Production Eng.

WHICH SUBJECT WOULD INTEREST Y0U?

Servweing.
Rubber Technology
Sales Engineer
Fimber Trade
Farm Scicnce
Agriculural Eng.
General Plisties

General Certificate
of Education

Choose from 42

‘O and "AT Level

History B/461

FIND OUT FOR YOURSELF

speak of the rewards that come to the
man who has given himself the
specialised know-how employers seek.
There's no surer way of getting ahead
or of opening up new opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

Dic & Press Touls Storckeeping
Elee. Draughtsmanship listimating subjects including:
Jig & Tool Design Personoel Management Fnelish ;ﬁee/
Design of Elec. Machines Quality Control Chenusiry
Technical Drawin Elcctronic Data Creneral Seronce ']
Building Proccoms Geolo s ) .
Numerical Control Physics Why not do the thing that really interests vou?
Elcctrical & Electronic Planning Engincerimg "1“1\';"”"‘}“13 Without losing a day’s pay, pou could quietly
L Elee Aleria P m ol Drasone .. ° sl
(\\‘ L i ;\,ll;‘:;:;ff,:,jll“,'{‘:i\]\’__mh Prench turn yourself into something of an expert.

Metrication

Gernean

Complete the coupon (or write if you prefer

lljlx~xf|ll_a-ti]or{s“\ ring Saley Management ‘;";i‘y’”";l not to cut the page). We'll send vou full
Fieetmiedl[Sciencs Constructianal Bl details and a FREE illustrated book. No

Computer Electronics
Electronic Eng.

Radio & Telecommes.
C. & G. Telecomms.,

C. & G. Radio Servicing
Radio Amateurs” Iixam,
Radio Operators’ Cert.
Radio & T'V Engingering

Radio Scrvicing Surveying EXAMINATIONS.

'Il’_rcclsical o Fainting and Over 3.000 of onur Students
crvicing Dex ting. er 3O WA L

Colour TV Ard:icx‘t":?uxr[:-g have obtained City & Guilds|

Pracucal Radio &
Llectronies (with kit

of Correspordence Callegrs

3
Civil Engincering
Building

Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing

Builders’” Quantitics

tecredited by the Councdd for the dceveditalion

(Wrile if you prefer not to cut this page)

BULET.
associaied schools
have recorded cecl]
oxer 1000 G.C 1.
successes at (O and
Sl

and its

Certificates. Thousands of
other e xam successes.

obligation and nobody will call ¢n you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY

Dept B4, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

Il I IS BN BN BN BN N e B B B E
To: B.LLE.T., Dept B4, Aldermaston Court, Reading RG7 4PF
I Please send me book and details of your Courses in

Name

BLOUK CAPITALS PLEASE

Address.

Subject of Interest

Age

B.LE.T-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE

P'ublished approximately on the lath of each month by IPC Magazines LUL, Flectway Honse, Darnugdon Street, Lowlon, .4 Printed 11 England by Chapel River Dreas,
Andover, Hautd ole Agents for Australin and New Zealand  Gordon & Goteh (A gl Ll South Africa -Central News gency Lid, : Rhodesia and Zambia  Kingstons Ltd
East Africa—3t: tery and Otfice Supplies Lt.l.  Subseription Rate (inc Fing prestigze Far nne year to auy pirt of the worll £2-65 (£2.13.0.

I’rau!w_a] Eleetronics ir sold subject tu the following conditions, namely, thit 1t shall not, withont the written consent of the Publishers first given, be lent, resold, hired out or
otherwise disposed of by way of Tradc b more than the recomuended selling priee show on the vover, «nd that 1t shall not be lent, resold or hired out or otherwike «lisposod of it
mutilated condition ur in any unauthorised cover by way of Trade, vr affixed (o or us part of wny publiciation or advertising, literary or pictoriul matter whatsoes e




HENRY’S RADIO LIMITED &=

ENGLAND'S LEADING ELECTRONIC CENTRES

HI-Fl

EXAN

20 1.C. STEREO AMPLIFIER

20 WATT
(As featured by Practical Wireless May/June 1972)
DEVELOPED BY “TEXAS' ENGINEERS FOR
PERFORMANCE, RELIABILITY AND POWER
FEATURES INCLUDE:

Low profile with specially designed
Gardners Transformer. 61.C.'s, 10 Transistors, 4 Diodes. 2 Zeners,
Fibreglass P.C. panel. Multi protection. Stabilised supply. DIN
input/output. Complete chassis work.

FUNCTIONS: Separate Trebl:/BassIVolume/Balance controls.
Input selector, Mag. pu, Radio, Tape in and out. Headphone socket
Scratch and rumble filters. Mono/S(ereo switch.
SLIM DESIGN WITH SILVER TRIM—Chassis
| 44in 6in 2in max.

Total component cost £32. {(Parcs list on request Ref. No. 20}
SPECIAL KIT PRICE £28-50. Post 45p. (Optional Teak sleeve available
July/August.)

TEXAS — HENRY’S VALUE AND PERFDRMANCE

Henry’s are sole U.K. trade and retail suppliers of the TEXAN.
ENQUIRIES INVITED

LATEST EDITION
CATALOGUE

size overall

Fully
detailed-and
illustrated
covering every
aspect of
Electronics
—plus data,
circuits and
information

p
POST PAID
(40p FOR
CALLERS)

Stock lines
at Special
Low Prices and
Fully Guaranteed

ALK/ RVE 10, VOUCHERS

‘Henry’s Radio Ltd.
London, E.C.| for

Send to this address
3 Albemarle Way,

(Dept.
catalogue by
post only. Ail other mail and callers to **303"", see below.

PE),

TEST EQUIPMENT

Huge range in stock—too
much to list here. It's all in
the latest catalogue—oprices,
specifications, etc. Ailso Panel
Meters and Edge Meters.

GARRARD
McDONALD
GOLDRING

SP25/3
MP60 £10-40 MP6IO

AP76 £18.85 Zero 1005
£40.75

WITH PLINTH/COVER

(Post 70p).

MP60 PC £17-20,

HT70 PC £21-60.

HL75 PC £35-25.

GL72P £19-26.

TDISOABR/TXII £40-75.

PL12AC £35-25.

BD2 £32-15.

CART/PLINTH/COVER

(Post 70p).

GL7ZPC/GBOO £34-50,

(HL) AP76/GBOC £29-95.

HT 70PC/GB00 £27-00.

MP60 PC/SC5M £17-15.

{HL) SP25/3/G800H £18-95

(HL) 2025 TC/9TAHCD £13.50,

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds. ldeal remote switching and
sxgnallmg Comp]etc with data

and circu
PRICE PER PAIR £5-90, Post 10p.

ELECTRONIC COMPONENTS - TEST - PA.- DISCOTHEQUE - LIGHTING - MAIL ORDER

LOW COST HI-FI SPEAKERS
E.M.l. Size 134in BLin and Clramlc Magnet

TYPE 150 6 watt, 3, 8 or P
ohms £1-20. Post 22p.

TYPE I50TC Twin cone ver-
sion £2-75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover, 3, 8
or |5 ohms. £3.85. Post 25p.

TYPE 350 20 watt with tweeter

i and crossover,8 and |5 ohms. §§

£7-70. Post 2Bp

POLlSHED CABINETS For ISO

Post 30p.

150TC and 450 £4.60.

HIGH POWER AMPLIFIER MODULES

Quality transformerless Jlow noise amp-
lifiers suitable for all Audio. PA and Hi-Fi
use. Modern compact designs. PA25 and
PAS50 supplied with plug harness for use
with MU442 Power Supply.

MPA12/3 1BV 0'BA 12W 3-4 ohm £4-50,
EPAIZ/IS 30V 05A 12W 12-16 ohm

-25.
MU24/40 Mains unit for | or 2
MPA12/3 or |5 £4-50.
PA25 22-0-22V 1A 25W 8 ohm £7-50.
PAS0 22-0-22V 2A 50W 3-4 ohm £9.50.
MU442 Mains unit for | or 2 PA25
or | only PASO £6.

Post 20p per unit.

ALL SILICON-FET PREAMPLIFIER AND MIXER

SELF POWERED

All inputs. Adjustable in-
N

put and output.
sockets. Tape in and out.

- o Microphone mixing. 5Suite
. ost able up to 4-PA25 or
erice £10-50 Fsx 350 o

POWER INTEGRATED
CIRCUITS
SL403D—3 watt with 8-page
data, Jayouts and circuits £1-50,
P.C. Board 60p; Heat Sink |4p.

IC12—6 watt with data and
circuits £2-50.
TOSHIBA—20 wartt  Power

Amp Module £4.57.
TOSHIBA-IC Preamplifier £1-50
TOSHIBA Data/Circuits Book
No, 42 10p.

TEXAS PUBLICATIONS

1-100 watt Amplhfiers and
Preamplifier. Layouts and
data £1:25, (Free list No. 48A).

700-page |C Data Book (No. 2)
all TTL IC's. 60p, 420-page
Transistor Data (No. 3) 60p. 340-
page Transistor Data{No.4) 60p.
(Post, etc., 20p each.)

7 SEG & NIXIE TUBES
(Post 15p per | 10 6)
XN3, XNI3. GNé6 0-9

view with daca, 85p.
GNP-7, GNP-8 0-9 side view
with decimal points and data,

side

95p.
JOISF 7 seg. £7 per 4 with data.
Digital clock circuits
NIXIE& 7SEG. Ref No. 31 I5p.
TRANSISTORS, L.C.'s etc.
Free list No. 36 on request.

PUBLIC ADDRESS, LIGHTING AND DISCOTHEQUE EQUIPMENT

DJI0SS 30 watt rms Amplifier, 4 inputs, master tone
and volume controls, etc. 8 ohm output. Cased portable.
£33-50, Post 40p. DJTOS 70 watt rms version. Cased
portable. £49-75, Post 40p.
DISCOAMP 100 watt rms to 8 ohms.
bass and treble controls, PFL. etc.
rack mounting. £67-50, Post 40p.
McDONALD MP60 fitted to plinth with
SC5MD cartridge to match above amplifiers.
Post 70p.

DJ3oLll ] Channel light control unit for above ampli-

4 inputs, separate
Cased for cabinet or

cover,
£17-25.

SPECIAL!!
designed and made for Henry's for all PA/
Disco Equipment.
LIGHT GUIDE 64 fibres
Mono (0-0tin) £1-50 per 25 metre

B -
ﬁﬁ”ﬁ
[ ¥ ¥ S Y

Anti-Feedback Microphone

£11.50.
sheathed £1

Cali, write or phone for details and lists.

fiers. 3 . Treble, Bass and Mid range. £28.50. per yd.
Post 35p. BadoL 2300 plus micro- reel.
phone £37-50 Complete
EFFECTS FROJECTO RS— _range of

Coloured rctatmg light patterns. Disco/PA and

DISCO COLT I50W Tungsten £22.50. | LiBhting on

LI@I 50-50 wate Q.. £32.50. display ac

L@l 150-150 wate Q.I. £50. 309"

HI-FI—LARGEST RANGE IN STOCK—
BIGGEST DISCOUNTS—FREE 12-PAGE
STOCK LIST—Ref.

16/17.

300mW TRANSISTOR AMPLIFIER MODEL 4-300
Fully assembled 5TR Amplifier,

Size 5% (4 tin, I-10mV
adjustable sensitivity. Output
3-8 ohms. Fitted Vol. control.
9 volt operated. Thousands of
uses plus low cost. £1°75 p.p. ISp
(or 2 for £3-25 p.p. 15p}.

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kc/s BAND- s
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and stereo.
There is no doubt about it—
VHE FM gives the REAL sound.

All parts sold separately.
Free Leaflet No. 3 & 7. TOTAL £6:97,p.p. 20p.
Decoder Kit £5-97. Tuning meter unit £1.75,
Mains unit (optional) Model PS900 £2-47, Post 20p

Mains unit for Tuner and Decoder PS1200 £2-62. Posl 20p.

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS!

230 £3.60 250 438
STEREO 60 £7.98 PZ5 £3.98
PZ6 €638 PZ8 £5.97 PACKAGE DEALS
2 . Z30, Stereo 60. PZ5
Trans.form'erlor PZ8 £2-95. £15.95. Post 25p.
Active Filter Unit £4.45. 2 . 230, Stereo 60. PZ6
5t M T £16.95. £18.00. Post 25p.
- P 2 250, Stereo 60. PZ8

IC12 £1-80 Qib's €15 pair. £20.25. Post 250

Post, etc. 20p per item. Transformer for PZ8 £1.95,
ALSO IN STOCK Post 20p
2000 £23-50 3000 £30.95 NEW PROJECT 605 KIT

Post 50p each. £19.95. Post 25p.
“BANDSPREAD"” PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning,
600mW push—pull output, fibre glass
PVC covered cabinet, car aerial.
Attractive appearance and per-
formance

TOTAL COST TO BUILD €7 8,
All parts sold separately—Leaflet No. 2.

p.p. 32p (Batt. 22p).
“IT"MEDIUM AND LONG WAVE PORTABLE (as previously
advertised) £6-98, p.p. 35p from stock—Leaflet No. |

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S

Send targe S.A.E. witn list for parts quote for your circuit or get 2 Catalogue—its all in there

Electronic Compaonents,
Audio and Test Gear Centre

356 EDGWARE ROAD,

LONDON, W.2.

LONDON, W.2.

Tel: 01-402 4736 Tel:

High Fidelity Sales &
Demonstrations Centre

354 EDGWARE ROAD,
01-402 5854

P.A.. Disco

& Lighting Centre

309 EDGWARE ROAD,
LONDON, W.2.

Tel: 01-723 6963

SLIDER COMNMTROLS _Top quality. 60mm/singles and
ganged. Complete with knobs. 5K, JOK. 25K, 100K, 500K
| meg. Log and Lin. 45p each, 10K. 25K, 50K, 100K, Log and
Lin ganged. 75p each. Post |-5, 1Sp; 6 or more 20p.

Mail Orders. Special Bargain
Shop. Industrial Sales

303 EDGWARE ROAD,
LONDON, W.2

Tel: 01-723 1008/9

°3097 °'354"° & '356°° OPEN SIX FULL DAYS A WEEK 9am to 6 pm MONDAY TO SATURDAY



